

Mitsubishi Electric Heating & Cooling
HVAC Guide Specifications

Air-to-Water Heat Pump, Tandem Scroll Compressor Models; NX-N Series;

Size Range: 
· 
45-250 KW HEATING CAPACITY/40-225 KW COOLING CAPACITY

Climaveneta Model Numbers: 
      
NX-N-G02-U / 0152P-0812P Range (HEAT/COOL MODELS)

NX-N-G02-U / D / 0152P-0812P Range (HEAT/COOL MODELS INCLUDING DESUPERHEATER OPTION)


Part 1 – General
1.01 SYSTEM DESCRIPTION
The reversible air-to-water heat pump shall be a CLIMAVENETA NX-N series central hydronic heat pump. The stand-alone heat pump consists of an Air Source Heat Pump for outdoor installation for production of chilled or hot water. The units feature hermetic scroll compressors using R-410A refrigerant, axial fans, plate heat exchanger, condensing coils with copper tubes and aluminum fins and electronic expansion valve. NX-N-G02-U range is composed by units equipped with two compressors in a single-circuit configuration.
Units shall be manufactured by MITSUBISHI ELECTRIC HYDRONICS & IT COOLING SYSTEMS S.p.A., alternate manufacturers shall not be acceptable.  

1.02 QUALITY ASSURANCE
A. The units shall be listed by a Nationally Recognized Testing Laboratory (NRTL) accredited by the standards council of Canada and bear the bodies' certification label indicating it is acceptable for use in Canada.  Heat Pump unit shall be certified, tested, and labelled in accordance with the harmonized standards CSA C22.2 No. 236-11 and UL 1995, 4th Ed. for Heating and Cooling Equipment.
B. The units shall conform to CSA B52 requirements. Ensure that all refrigerant relief valves are readily accessible for re-certification and replacement. Pressure Vessels inside the unit that form part of the refrigerant circuit shall also bear a Canadian Registration Number in accordance with the requirements of CSA B51 and CSA B52, regardless of provincial exemptions.
C. All wiring shall be in accordance with the latest edition of the Canadian Electrical Code CSA C22.1 (C.E.C.).
D. The units shall be manufactured in a facility registered to ISO 9001 and ISO14001 which is a set of standards applying to quality procedures and environmental protection, respectively, set by the International Standard Organization (ISO).
E. All hydronic heat pump units shall meet or exceed the latest edition of ASHRAE 90.1 efficiency requirements for chillers while operating in cooling mode. Efficiency and performance metrics shall be published in accordance with the AHRI published performance requirements as specified in AHRI standard 550/590.
F. Unit shall be certified and rated in accordance with AHRI Standard 550/590 by the manufacturer. Units that are rated in accordance with the AHRI standard but not certified by AHRI shall not be accepted. 
G. A full charge of R-410A and refrigerant oil shall be provided by the manufacturer. Field charging of refrigerant shall be allowable at the manufacturer’s discretion provided that the services are provided by a factory trained and authorized service provider. 

1.03 DELIVERY, STORAGE AND HANDLING
A. Unit shall be stored and handled according to the manufacturer’s installation, operation and maintenance manuals.

Part 2 – Warranty
2.01 The units shall be covered by the manufacturer’s limited warranty for a period of one (1) year from date of commissioning, or 18 months from shipment, whichever occurs first, provided that the commissioning form is completed and sent to the manufacturer within ten (10) calendar days from the date commissioning is performed
If the unit(s) are: 
1) Installed by a contractor that has successfully completed the Mitsubishi Electric Climaveneta Applied Products Installation, Operation & Maintenance course (IOM); AND
2) Commissioned by a contractor that has successfully completed the Mitsubishi Electric Climaveneta Applied Products Commissioning and Advanced Troubleshooting course; AND
3) Maintained in accordance with the manufacturer’s IOM, including maintenance schedule, by a contractor that has successfully completed the Mitsubishi Electric Climaveneta Applied Products Installation, Operation & Maintenance course (IOM);
then the units shall be covered by an extended manufacturer’s limited warranty for a period of five (5) years from date of commissioning, or 5 years and 6 months from the date of shipment, whichever occurs first. Such warranty will include parts in addition to the compressors. Refrigerant gas or parts considered as consumable shall not be included in the standard or extended warranty, in accordance with the written policy of the manufacturer.
If, during the above period, any part should fail to function properly due to defects in workmanship or material, it shall be replaced or repaired at the discretion of the manufacturer.  
This warranty shall not include labor. 
2.02 Installing contractor and commissioning agent shall meet the manufacturer’s requirements to obtain an extended manufacturer’s limited parts and compressor warranty for a period of five (5) years to the original owner from date of commissioning, or 5 years and 6 months from the date of shipment, whichever occurs first. This extended warranty shall not include labor.
2.03 The owner shall ensure a valid maintenance plan is in place with a contractor that meets the manufacturers requirements and hold valid and current certification. Equipment must be maintained in accordance with the manufacturer’s IOM and maintenance schedule. It is the owner’s responsibility to maintain service and maintenance records.
2.04 All manufacturer technical and service manuals shall be readily available for download by any local contractor should emergency service be required.  Registering and sign-in requirements which may delay emergency service reference are not allowed.
2.05 The CLIMAVENETA unit shall be installed by a contractor with extensive CLIMAVENETA installation and service training.  The mandatory contractor service and installation training must be performed by the manufacturer. 


Part 3 – Products 
3.01 NX-N SERIES REVERSIBLE HYDRONIC HEAT PUMP
A. General:

Provide factory assembled and tested outdoor air-to-water heat pump unit, consisting of hydronic circuit plate heat exchanger, refrigerant circuit, scroll compressors in tandem configuration, electronic expansion valve, condenser/evaporator coil, refrigeration accessories, and control panel. The air to water heat pump shall be a single-circuit reversible high-efficiency air to water heat pump unit capable of providing supply of hot or chilled water.

a. Air-to-water heat pumps shall be Climaveneta model NX-N, Alternate manufacturers shall not be accepted. NX-N heat pumps shall include at a minimum the following features:

i. R-410A refrigerant
ii. Single-refrigerant circuit; 
iii. Minimum of 2 stages of refrigerant capacity control
iv. Controlled HW or CW set-points 
v. Meet dimensional footprint, including service clearances
vi. Single point power with Disconnect Switch
vii. Factory mounted DDC controls 
viii. [Optional: Factory Mounted Single/Dual pump(s)]
ix. Meet the following sound power levels:

	Model
	Total sound levels
	Octave band [Hz]

	
	Power dBA
	Pressure dBA/10m
	125
	250
	500
	1000
	2000
	4000
	8000

	
	
	
	Sound power by central band frequency [dB]

	NX-N-G02-U
	xx
	xx
	xx
	xx
	xx
	xx
	xx
	xx
	xx



b. The unit shall be supplied complete with inlet and outlet water temperature probes. The heat pump shall also have both a high and low pressure transducer and displays the operating values on the microprocessor keypad display. 
[bookmark: .3_COMBINED_PRODUCTION:_if_the_system_re][bookmark: .4_The_scroll-type_hermetic_compressors_]
c. A standard electronic expansion valve shall be provided at the exit of the evaporator to maintain the correct level of the refrigerant vapor to the compressor. Thermal Expansions valves shall not be acceptable. 
[bookmark: .6_Plate_type,_high_efficiency,_dry_expa][bookmark: .7_Air-refrigerant_exchangers_shall_be_m]
d. [bookmark: .8_The_unit_shall_be_provided_with_six_h][bookmark: .9_The_unit_shall_be_three-phase_power_s][bookmark: .10_The_heat_pump_shall_be_provided_with]The heat pump shall be provided with the following safety and protection devices:
i. [bookmark: .1_Fixed_calibration_high_pressure_gauge]Fixed calibration high pressure switch with manual reset shall be located on the discharge side of the compressor and interrupts compressor operation in the event of abnormal operating pressure;
ii. [bookmark: .2_High_pressure_transducer_on_the_low_p]High pressure transducer on the discharge side of the compressor to signal the operating values to the control board for capacity modulation, and generate a pre-warning and alarm in case of abnormal pressure;
iii. Low pressure transducer on the suction side of the compressor to signal the operating values to the control board for capacity modulation, and generate a pre-warning and alarm in case of abnormal pressure;
iv. [bookmark: .3_Low_pressure_transducer_operating_as_][bookmark: .4_Cooling_circuit_safety_valves;]Refrigerant circuit safety valves;
v. [bookmark: .5_DCPX_condensation_pressure_controller]Integral condensation pressure controller built into control logics to ensure proper operation of all parameters under all operating conditions. The unit shall be capable of operating in low-ambient outdoor air conditions from -15 °C up to 40 °C in heating mode, and capable of operating in cooling mode up to 46 °C and down to -10 °C. 

B. Unit Base Frame:
a. The support frame shall be made of hot-dipped galvanized steel sheet formed to provide adequate rigidity and shall be painted with polyester powder-coating able to resist corrosion from atmospheric agents or exposure to the outdoors.
C. Fans:
a. The unit shall be provided with axial condenser fans having a weather resistance rating of IP 54 or higher. 
b. Fans shall feature an external rotor with plastic-coated aluminum blades.
c. The rotors shall be balanced statically and dynamically, driven directly by electric motors.
d. Fans shall be additionally protected with circuit breakers on fan branch circuits.
e. Fans shall be direct drive with permanently lubricated bearings.
f. All fan motors shall have inherent thermal protection
g. The fan shall be provided with a fan shroud to prevent air bypass and shall have a protection grille fitted to prevent contact with moving parts.
D. Refrigerant Circuit
a. R410A refrigerant shall be the refrigerant used in all NX-N series heat pumps
b. [Optional: The Compressor circuit shall be provided with isolation valves on the suction and discharge of the compressors. Where compressors are installed in Tandem, a common suction and discharge isolation valve is acceptable]
c. [Optional: The refrigeration circuit shall be provided with mechanical high-pressure and low-pressure gauges to provide a calibration reference for pressure transducers.]
E. Plate Heat Exchanger(s):
a. Plate type, high efficiency, water-to-refrigerant heat exchangers shall be braze-welded and constructed from AISI 316 stainless steel plates. The heat exchangers shall be freeze protected with an electric resistance heater integral to the heat exchanger.
b. The unit shall also be provided with a factory-installed manual air vent located at the highest point of the heat exchanger connection. 
c. A flow switch must be installed on the heat exchanger inlet to ensure water flow to the unit and is supplied and installed by the installing contractor. The flow switch signal shall be interlocked on the main controller such that the compressors cannot be started without proving water flow through the exchanger.
d. The heat exchanger shall be factory-insulated with minimum 16 mm thickness flexible elastomeric foam insulation with an additional 3 mm thick layer of reticulated polyurethane foam to prevent condensation and to protect the heat exchanger and prevent freezing.
e. The heat exchanger shall be factory-fitted with a differential pressure switch to monitor water flow when the unit is operating to prevent ice crystal formation. if flow is not detected, the freeze protection function is activated which uses an electric heater to defrost any ice that has formed. 
a.  [Optional: Desuperheater exchanger shall be plate type, high efficiency, water-to-refrigerant heat exchangers, and shall be braze welded and constructed from AISI 316 stainless steel plates. The heat exchangers shall be insulated with minimum 9 mm thick closed-cell polyurethane]
i. [Optional: Unit controller shall control heat recovery circuit based off storage tank temperature and compressor discharge temperature. The unit controller shall provide a dry-contact signal to operate an external pump or valve during heat recovery mode.]
F. Coil:
a. The outside coil shall be of nonferrous construction with lanced or corrugated aluminum fins on copper tubing and shall operate as condensers (rejected heat) or evaporators (absorbing heat) depending if the unit is in Cooling Mode or Heating Mode.

b. Outside coils shall include factory-installed electric resistance heaters to prevent ice formation on the coil assembly.

c. [bookmark: _Hlk49327253]Outside coil shall include a factory-installed dedicated drain pan coated for corrosion protection to direct condensation to a drain. Drain pan shall include electric resistance heaters to prevent freezing of the drain pan. Insulation and freeze protection (if required) of the condensate drain line is the responsibility of the installing contractor.

d. [Optional: The unit and coil surfaces shall be mechanically protected with [protection nets/perforated grilles] fixed on the upper part of the framework.]

e. [Optional: The outdoor coil shall be of nonferrous construction with lanced or corrugated copper fins on copper tubing.]

f. [Optional: The coil fins shall be pre-painted with a corrosion resistant polyester resin coating by the coil manufacturer and shall have a minimum rating of 1,000 hours of salt spray protection per ASTM B117.] 

g. [Optional: The standard condensing coil shall be provided with a silver bath treatment for additional corrosion protection and shall have a minimum rating of 3,000 hours of salt spray protection per ASTM B117]


G. Compressor:
a. The scroll-type hermetic compressors shall be optimized to operate with R410A refrigerant and shall be characterized for high efficiency and low power consumption. 
b. Each compressor shall be equipped with a crankcase heater to prevent liquid from forming in the compressor. The heater(s) shall be powered automatically when the compressor(s) are not in operation. 
c. The compressors shall have integral thermal protection
d. [bookmark: .5_A_standard_mechanical_thermostatic_va]Compressors shall be mounted on rubber anti-vibration mounts and shall be enclosed inside an acoustically insulated compartment to further reduce sound emissions.
e. Compressors shall be protected by a manual-reset high-pressure switch wired to the central controller. 
f. [Optional: Compressors shall be controlled with Soft starters to reduce in-rush current and prolong compressor expected lifetime]
g.  [Optional: Compressor enclosure shall be provided with additional soundproofing insulation to further reduce the total noise generated from the unit by an additional 2 dBA]
H. Electrical:
a. [bookmark: _Hlk49327663]The unit electrical power supply shall be 575V/3ph/60 Hz. On-site power supply must be no more or no less than 575V ± 10%, and the voltage difference between all phases must be less than or equal to 2%
b. Cables and terminal blocks shall be clearly numbered according to the wiring diagram in order to identify internal components
c. [bookmark: .1_A_transformer_for_the_control_circuit][bookmark: .2_A_door-lock_isolating_switch;]The electric control panel shall be protected by a door interlock system such that the panel cannot be opened with the power in the ON position. The disconnect lever shall be capable of being locked using one or more padlocks. The electric panel shall come complete with:
i. An ELV transformer for the control circuit;
ii. [bookmark: .3_Fuses_for_compressors_and_fans;][bookmark: .4_Spring_type_control_circuit_terminals]A door interlocked disconnect switch;
iii. Thermal Magnetic Circuit Breakers for compressors and fan branch circuit loads as well as all other major electrical loads.
iv. [bookmark: .5_Electrical_board_mounted_outside_with][bookmark: .6_Electronic_controller;]Spring type control circuit terminals;
v. Electrical board mounted outside with double door and gaskets;
vi. All input and output terminal connections required for unit operation without requiring field modification of the electrical panel.
vii. Status output contacts for control signals to be monitored by the Building Automation System, including BMS connections, as required.
viii. [Optional: Energy Metering: Unit shall include additional current transformers and all associated hardware and sensors to report to the controller and via BMS the energy consumption of the unit.]
3.02 CONTROLS
A. The microprocessor shall be provided with the following functions and features:
a. [bookmark: .2_Display_of_all_main_variables_affecti]Complete management of the compressors according to compressor time periods (minimum operating time, cycles per hour, minimum switch-off time, etc.) and rotation of the compressors according to working hours and minimum stand-by times, with priority for overall unit efficiency and maintaining correct temperature set points.
b. Controller shall be protected by thermal magnetic circuit breaker or fusing on the branch circuit providing power to the controller for additional protection.
c. [bookmark: .3_Modify_the_main_operation_parameters.]Display of all main parameters and relevant operating variables required for heat pump operation.
d. [bookmark: .4_Monitoring_via_BacNet.]Modify the main operation parameters, such as set points, time schedules, etc.
e. [bookmark: .5_A_multipurpose_contact_that_can_be_us]Unit controls shall be capable of being integrated and controlled on-site or remotely using supervision in a variety of protocols including BACnet, BACnet-over-IP, Modbus, LonWorks and Mitsubishi M-NET.
i. [Optional: Unit shall be provided with factory-installed [choose one: BACnet/ModBUS/BACnet-over-IP/LonWorks/Mitsubishi M-NET] communications card for trouble-free interfacing with field BAS controls.]
f. Configured dry contact inputs to the main controller to be used for specific functions as shown on the wiring diagram including:
i. Flow Switch Dry-Contact input;
ii. Remote Start input;
iii. Heating/Cooling Changeover input;
iv. [Optional: Demand Limit (Power Limiting)]
v. [Optional: Secondary Set-point Activation input]
vi. [Optional: Variable Remote Set-point 4-20mA input, functional in both heating and cooling mode]
vii. [Optional: Set-point compensation feature to allow for the adjustment of the outlet water temperature in both heating and cooling mode as a function of outdoor air temperature measured from a temperature probe integral to the unit.]
g. Configured control signal outputs from the main controller to be used for specific functions as shown on the wiring diagram including:
i. Pump Enable Output Dry-Contact for each pump
ii. Electric Heater Fault Dry Contact (when present)
iii.  [Optional: Compressor Status for each compressor (Dry-Contact)]
iv. [Optional: User Limit control 0-10Vdc output to control external 3-way mixing valve to control heat exchanger inlet temperature to ensure temperature is within compressor operating envelope.
v.  [Optional: Hydronic Separator Temperature Probe: Unit shall include an additional temperature probe connection to monitor plant storage temperature in order to shut off primary pumps when not required based off the hydronic system]
vi. [Optional: Auxiliary Heat Sources and DHW management: Unit shall include additional expansion controllers with the necessary control logic to manage the Auxiliary Heat Sources and a 3-way DHW valve, which are external to the unit and form part of the hydronic system:
1. Heat Source Management: Controls shall be capable of controlling two auxiliary heat sources, one for the primary heating circuit when the unit is producing DHW, and the second to control the DHW heat source with the unit is providing heating or cooling to the primary circuit.
2. 3-way DHW valve control: Controls shall be capable of controlling a 3-way, 2-position valve according to the mode and control logic of the heat pump to either produce tempered water for the primary circuit, or providing hot water for the domestic circuit.]
[bookmark: .6_Temperature_controlled_by_means_of_a_][bookmark: .7_Daily/weekly_timer_with_4_time_period]
h. Daily/weekly timer with minimum of ten (10) adjustable time periods per day that can be associated to different operating set-points.
i. [bookmark: .8_Operation_differential_and_low_load_(][bookmark: .10_Intelligent_control_of_the_system_in][bookmark: .11_Management_of_any_anomalies_of_the_c]Management of any system anomalies by means of automatic reset warnings and pre-alarms, lock-out alarms. Chronological history of system anomalies are recorded and made available on the display in order to help diagnose the root cause of the fault.
j. [bookmark: .12_Unit_and_black_box_alarm_history_fea]Unit and “Black Box” alarm history feature to allow downloading of alarm history by authorized personnel to PC for enhanced troubleshooting, parameter trending for enhanced troubleshooting and diagnostics.
[bookmark: .13_Possibility_to_adjust_the_flow_tempe]
k. [bookmark: .14_Intelligent_defrosting;_evaporation_]Controller shall feature Advanced Intelligent defrosting logic and include an integral PID loop to auto-tune the defrost cycle to ensure that defrost cycles only occur when truly needed and shall be based on an evaporating pressure threshold in combination with the rate of change of temperature difference between external air and evaporating temperature. The control logic shall also include a free-defrost feature where partial defrosting is possible without the use of the compressors when the ambient temperature permits using a programmable value. The timer(s) between subsequent defrost cycles shall be dynamically adjusted between cycles based off the previous defrosting cycle. Defrost Algorithms based solely upon evaporating pressure threshold in combination with a fixed-timer between defrost cycles shall not be acceptable. 

l. [bookmark: .15_The_board_shall_also_allow_display_o]The keypad display shall also allow display of all operation parameters read by temperature and pressure probes, such as inlet/outlet water temperature, compressor pressures, outdoor air temperature, etc.

m. The controller shall also allow for the display of relay contact status (open/closed) for enhanced troubleshooting.

n. Control Logic shall maintain plant leaving water temperature set-points using an adaptive control logic which maximizes unit efficiency in the installed hydronic system.

o. [Optional: Unit shall feature a dedicated “night mode” feature integrated into the control logic to reduce the sound power of the unit by reducing fan speeds and limiting the number of active compressors during a designated period.]

B. ELECTRONIC CONTROLS INTERFACE
a. The unit shall be provided with an electric control panel to house all components required for operation. The panel shall comply with CSA C22.1 Canadian Electrical Code as well as UL 1995 4th Ed. & CSA C22.2 No. 236-11.
b. Cables and terminal blocks shall be clearly numbered according to the wiring diagram in order to identify internal components. 
c. The unit shall be provided with a wired keypad remote controller to allow complete control of the units including the adjustment of parameters.
d. Controls interface shall feature a multi-language menu and shall include, at a minimum, English and French.
e. [Optional: The unit shall also be equipped with the required hardware to host a local Wi-Fi network in order to connect a smartphone or tablet to the unit’s controller in order to modify the set point parameters and interact with the unit for service and troubleshooting to achieve the same functions as with the keypad display.]
f. [Optional: The unit shall be provided with provisions for remote monitoring so that the unit can be controlled from a remote web server.]
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[bookmark: OLE_LINK1][bookmark: OLE_LINK3][bookmark: _Hlk120767057]Version: Rev00 – 2020-08-26	                    Specifications are subject to change without notice.
