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General

Chilled water production will be made by a factory-assembled, air-cooled liquid chiller, type Trane Conquest, model CGAX/CXAX (…), selected on size and capacity scheduled.
Chiller must be designed for outdoor application, strictly in accordance with specifications and will be shipped with a full operating charge of R410A refrigerant and lubrication oil, scroll compressors and electronic expansion valve.
Dimensions

The footprint on units between 40 and 80 kW must be less than 3 m². Footprint on units between 90 and 160 kW must be less than 5.25 m².
Documentation including Installation-Operation-Maintenance manual, user guide, wiring diagram and submittal shall be placed in the control panel.
Performances summary

· Cooling capacity at full load:….. (kW)

· Heating capacity at full load:….. (kW)

· Unit power input at full load in cooling mode:……(kW)

· Unit power input at full load in heating mode:….. (kW)

· Operating conditions:    
Cooling mode:

· Chilled water  entering/leaving temperature: …./…..(°C). Air temperature:……...(°C).
          Heating mode:

· Hot water entering/leaving temperature: ……../ …… (°C). Air temperature:…….. (°C).
· Energy efficiency at full load EER in cooling mode:………. (kW/kW)

· Energy efficiency at full load COP in heating mode:………. (kW/kW)

· European Seasonal Energy Efficiency Ratio ESEER:……. (kW/kW)

· Heating Seasonal Energy Efficiency: either of the two ratios below can be considered µs minimum of 115%
· Scop (Seasonal Coefficient of Performance) minimum of 2.875
· Sound power level:……… dB(A)

Quality assurance

Chiller is designed and manufactured under a quality assurance system and enviromental management system certified in accordance with standard ISO 9001:2008 and ISO14001.

All chillers follow a production quality plan to ensure proper construction and operation, including electrical sequence running test.
Unit construction is in accordance with the following European directives:
· Machinery Directive (MD) 2006/42/CE

· Low Voltage Directive (LV) 2006/95/CE

· ElectroMagnetic Compatibility Directive (EMC) 2004/108/CE 

· Electrical Machinery Safety Standard EN 60204-1

Construction characteristics

Chiller casing and electrical panels shall be made of galvanized steel of 1.5 mm thickness, mounted on a riveted structural steel entirely painted base. Unit panels, frames and exposed steel surfaces are painted and have a corrosion resistance of 1500 hours to salt spray test, according ISO 9227. Electrical panel should be rated as minimum, IP54, fully factory mounted and wired, with access door, clearly visible from outside, with power on/off indication.
Compressors and motors
Chiller will be provided with hermetic Scroll compressors:

· Direct drive 2900 rpm

· Suction gas cooled hermetic motor

· Built-in centrifugal oil pump

· Built-in oil level sight glass and oil charging valve

Compressor motor shall have a voltage utilization range of ± 10% on nameplate voltage, internal temperature and current-sensitive motor overload shall be included for maximum  protection. 

Evaporator
The evaporator should be a single brazed plate heat exchanger, made of stainless steel 316 L and copper brazing, designed to operate properly and efficiently with a refrigerant charge.
Maximum operating pressure on water side should not exceed 1MPa. The evaporator will be fully insulated with appropriate thickness and close cell type insulation, protected against freezing either with a control activated heater, either with a pump activation sequence, whenever the ambient temperature will be below 3°C. It will have only one entering, and only one leaving water connection. 

Chiller must be able to supply water temperature leaving the evaporator :

· For comfort application :  between 5°C / 18°C

· For process application: 

· Between -12°C and 5°C on cooling only units (CGAX)

· Between -10°C and 5°C on heat pump units (CXAX)

Condenser coil and fans
Ambient temperature operating map should be as minimum:

· Cooling only:
0°C (-18°C with Low Ambient Option) up to 46°C 

· Heating mode:  -15°C up to 20°C 

Cooling-only units coils

Condenser coil will be Microchannel type, made in aluminum brazed fin construction; coils will consist of three main components: flat microchannel tube, fins in between the microchannel tubes and two refrigerant manifolds. Coil should be cleanable using a  high pressure water stream. Condenser coil will include an integral subcooling circuit. An option for E-coating or complete coil coating shall be available. This e-coating protection should withstand with classical corrosive environment and coastal locations, without sensible impact on coil performances, nor adding excessive air pressure drop.
Heat pump units coils

Condenser coil will be made of aluminum fins mechanically bonded to seamless copper tubing and shall include integral subcooling circuit. Coils will be factory leak tested at 3.2Mpa under water. If unit will be installed on corrosive environment, aluminum fins will be pre-coated with gold epoxy, with minimum thickness of 8µm, in order to withstand 1000 hours of salt spray test according ISO 9227.
Chillers shall be equipped with axial condenser fan and motors with permanently lubricated ball bearings and external overload protection shall be provided. Fans motors shall be class F, powered through an IP55 electrical box.
Refrigerant Circuit

Each refrigerant circuit shall include compressor(s), high and low pressure transducer, permanent liquid filter drier, electronic expansion valve, pressure port on each refrigerant line, full operating charge of R410A, and POE oil, as long as high pressure side pressostat.
Oil Management

The chiller shall be equipped with an oil management system consisting of an oil pump integrated on the compressor to ensure proper oil circulation throughout the unit, and a crankase heater integrated in the compressor to avoid startup with low oil temperature. Unit shall be delivered with operating oil charge, factory supplied and checked (Trane recommended oil OIL 057E or OIL 058E)
Electrical panel

Unit shall be provided with a weatherproof control and IP54 power panel, with a single point connection with disconnect switch. The disconnect switch shall be mechanically interlocked to disconnect line power from power panel, accessible from the outside the chiller. All components and control cables shall be numbered in accordance with CEI 60750. The unit shall be equipped with a control power transformer with two secondary control circuits: 

· 230 V single phase connection for evaporator freeze protection heaters and control board

· 24 V single phase connection for the human interface control.

Each compressor shall be provided with a direct on line starter, factory mounted, wired and tested. Soft Starter shall be an available as an option. 
Hydraulic module (option) 

Hydraulic module integrated within the chiller frame, field pipe connection shall be Victaulic shall be outside of the unit casing. Hydraulic kit shall have the following factory mounted components:

· Single or double pump (in this case manifolded in parallel, one pump working as redundancy of the other) factory mounted, wired and tested, with check valve in the discharge. Options for standard and high pressure shall be available.
· Pump crankcase shall be in polyamid, impeller in propylene, dynamically balanced. Pump rated for 1MPa working pressure.  

· Pre-charged expansion tank.
· Flow switch.
· Water strainer able to retain particles above 1mm of diameter.

· Water pressure relief valve.

· Electrical heater for freezing protection up to -10°C.
· Cold critical parts, such the brazed plate evaporator, will be insulated with a closed cell foam insulation, against condensation of minimum 13 mm.

· Freeze protection shall be made by pump activation as standard.
· As an option, unit shall include a water buffer tank, insulated with closed cell foam of 13 mm, with antifreezing protection. Buffer tank will fit into the chiller to minimize the system footprint.

Chiller Control System CH535 
Chilled water temperature control shall be fulfilled through a microprocessor based controller, monitoring water and refrigerant temperature as long as refrigerant pressure. Controller should be able to generate adecuate operational diagnostics.
The Micropocessor based controller will be supplied factory mounted, fully wired, configured and tested in factory, and it shall ensure compressor and fan sequence (load control), fault detection, diagnostic and supervision. 
The following features must be present on the chiller operational control
· High and low refrigerant pressure protection

· Load limit control to limit compressor loading on high return water temperature

· Condenser fan sequencing with automatically cycling  in response to ambient condensing pressure. 

· Compressors anti-short cycle timer protection adjustable

· Automatic compressor lead-lag, to even out run hours and compressors starts
· Phase reversal/single phasing protection

· Low ambient lockout control with adjustable set point

· Integrated RS485 serial port to allow BMS connectivity
· Options for communication protocols: ModBus, LonTalk and BACnet should be available

User display interface will be provided on the external wall of the chiller, allowing complete graphic management through icons and touchscreen display  :

· Leaving chilled water setpoint adjustment

· Entering and leaving water temperatures display

· Condenser pressure per citcuit
· Suction pressure per circuit

· Air ambient temperature 

· Condensing temperature per circuit

· Suction temperature per circuit

Safety control readouts on the user display:

· Low chilled water temperature detection

· High refrigerant pressure

· Loss of chilled water flow

· Contact to external shut-down per circuit
· Motor current overload

· Phase reversal/unbalance/single phasing

· Failure of leaving water temperature sensor used to drive the set point

· Compressor status (on/off)

Options
Application options
Integrated Variable Primary Flow control

Integrated within the chiller controller, a variable primary flow option will allow control of the water flow through the evaporator. This will be based on a proven algorithm modulating the flow rate to minimize pump consumption at full and partial load. 

A hydronic package will include water pressure transducers to intellingently monitor water flow rate in real time within AdaptiView™ chiller control. In order to guarantee the minimum flow rate per chiller, in systems with by-pass, and 2 way valves on the water coils a check valve must be supplied at the chiller oulet. 

Two options of operating modes will be available:

· Constant Differential Pressure (DP), acting continuously on the pump speed to ensure a constant outlet pressure. This solution is recommended on installations with 2 way valves on the water coils. This method ensures that each branch of the water loop has a uniform supply, without unnecessary energy consumption. This system will ensure than each water terminal has the appropriate pump pressure supply.

· Constant Differential Temperature (DT), in this case the chiller controller algorithm will maintain a constant difference in between entering and leaving temperature at the chiller plant (DT), regardless the load, reducing the water flow rate when necessary up to the minimum allowed. This solution can be applied on water loops with 2 or 3 way valves, and can deliver higher energy saving than precedent logic (constant DP) in the majority of the comfort applications.

Partial Heat Recovery

Chiller can be supplied with a factory mounted brazed plate heat exchanger, fitted in series with a condenser refrigerant circuit, in order to fulfill heat recovery from the compressor discharge (de-superheat) and partially from the condensing saturated temperature. On the water side of the heat recovery heat exchanger, hydraulic connection type Victaulic will be supplied. Heat to be recovered will be around 20% of the Gross Heat Rejection value. When having two refrigerant circuits, both BPHX will be connected in series on water side, with temperature sensors in the water inlet and oulet, for monitoring purposes. The PHR HX will not have impact on the cooling performances, and will allow to produce hot water up to 55°C.

Supplementary Heat Control

Chiller control logic should have an optional supplementary heat control consisting of 2 stages of electrical heater on units below 50 kW of cooling capacity, and 3 stages on units above 50 kW of cooling capacity. The electrical heater stages will be activated when all compressors are running in heating mode. The status of electrical heaters will be present on the chiller display. 
SmartPlant Control
Chiller controller should have the option to handle a basic sequence of a two or three chillers installation. The cooling/heating demand will be managed so the group of chillers is managed as a single chiller unit. The control function will integrate a chiller oparetion rotation to balance running time of each unit and a fail safe operation mode when comunciation is lost between chillers.

Low ambient option
The low ambient option permits unit controls to allow start and operation down to ambient temperatures of  -18°C (-0.4°F) if there is sufficient glycol in the evaporator to prevent freezing. High side of ambient range remains at 46°C (115°F).

Low noise sound level option
Low noise units are equipped with a jacket  encapsulating each compressor for sound reduction.
Communication options
BACnet™ communications interface
Allows the user to easily interface with BACnet via a single twisted pair wiring to a factory installed and tested communication board. 

LonTalk™ communication interface 

Allows the user to easily interface with LonTalk via a single twisted pair wiring to a factory installed and tested communication board.
ModBus™ communication interface

Allows the user to easily interface with ModBus via a single twisted pair wiring to a factory installed and tested communication board.

Other options

Coated condensing coils
For cooling only units (CGAX) a complete coating on microchannel condenser coils shall be available
For Heat Pump units (CXAX), pre-coated aluminium gold epoxy fins shall be available.

Compressors soft starters

Electronic, solid state soft starter shall be available.

De Luxe display 
For a remote display, type De Luxe, shall be available. 

Guide Specifications














Air-cooled liquid chiller


Model CGAX/CXAX 


Sizes 015 - 060


42-160 kW
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Trane optimizes the performance of homes and buildings around the world.  A business of Ingersoll Rand, the leader in creating and sustaining safe, comfortable and energy efficient environments, Trane offers a broad portfolio of advanced controls and HVAC systems, comprehensive building services, and parts.  


For more information, visit www.Trane.com.





Trane has a policy of continuous product and product data improvement and reserves the right to change design and specifications without notice.                                                                                                          
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