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KAPPA V EVO  
Water chiller 

 
 KAPPA V EVO /HP 

Reversible heat pump 
 

 KAPPA V EVO /ST 
Unit with tank and pumps 

 
 KAPPA V EVO /DC 

Unit with heat recovery condenser 
 

KAPPA V EVO /DS 
Unit with desuperheaters 

 
 KAPPA V EVO /LN 

Low-noise version 
 

 KAPPA V EVO /SLN 
Super low-noise version 

 
  KAPPA V EVO A 

High performance unit 
 

 KAPPA V EVO A /HT 
High Performance and high temperature unit 
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Technical features 
 
Kappa V EVO water chiller 
Air-cooled water chiller unit with semi-hermetic screw compressors and shell and tube 
evaporators. The standard units envision: 
 
Structure 
Holding frame module realised in galvanised sheet steel and painted with polyester powders 
RAL 5014 at 180°C, which confer high resistance to atmospheric agents. Stainless steel 
bolts and screws. 
 
Compressors 
Screw semi-hermetic compressors with continuous partialisation from 50% to 100% of the 
load, which enable to maximise the energy yield of the unit in every functioning condition. 
Start-up and switch off the machine happen with a partialisation of 25%.  
Optimised compressor for functioning of the economiser, from size 61.2 allowing use at all 
load conditions. On the economiser intake connection, the muffler attenuates the impulses of 
the ECO line, thus improving silence. The compressors are equipped with a carter heater, 
ensure lubrication from the pressure difference between flow and intake, independent cooling 
circuits. The motor has an electronic integral protection with temperature sensors  directly 
inserted inside the windings and on the flow piping. Start-up is the “star-triangle” type. 
 
Condensers 
Made of finned core coils with copper pipes and high efficiency aluminium fins. The position 
of the coils enables to reduce the unit dimensions and, at the same time, increase the air 
intake surface, leaving wide space to position the components of the refrigerant and 
hydraulic circuits.  
In case of two compressors, the condensing sections of the two circuits work autonomously. 
 
Electric fans 
Of axial type, with conveyor, studied to optimise efficiency and reduce sound emission, 
directly coupled to 6 poles three phase electric motor, with thermal protection ( internal 
klixon). The protection rating of the motor is IP 54. The fan includes the accident-prevention 
grill. 
 
Evaporator 
Coating and dry expansion shell and tube. Optimised for use with R134a, allows to improve 
the unit COP, containing cooling load and overall sizes. Insulated with a closed cell 
expanded material coating and equipped with a temperature probe for the anti-freeze 
protection of every exchanger. 
 
Refrigerant Circuit 
Includes: compressor flow clock, liquid shut-off cock, load inlet, liquid indicator, solid 
cartridge dehydrator filter, electronic expansion valve, (also acting as a solenoid valve, 
closing during stops), pressure transducer for reading, from control, the high and low 
pressure values and relative evaporation and condensation temperatures, high and low 
pressure switches and safety valve. From size 61.2 they are equipped with economiser 
(braze-welded plate exchanger) with relative thermostatic valve, solenoid valve on the by-
pass line(cooling liquid). 
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Electronic control board 
The board includes: 

 Main isolating switch; 

 Fuses to protect the auxiliary and power circuits; 

 Compressors remote control switches; 

 Fans remote control switches; 

 Microprocessor for control of the following functions: 
- Water temperature adjustment, with control of outlet water; 
- Anti-freeze protection; 
- Compressors timing; 
- Compressors start-up sequence automatic rotation; 
- Alarms signal; 
- Alarms reset; 
- Partialisation; 
- Alarm cumulative contract for remote signal; 
- Forcing of partialisation for pressure limit; 
- Registration of alarms history 

 Display of: 
- temperature of the outlet water; 
- Set temperature and differentials set-point; 
- Description of the alarms; 
- Counter functioning and number of unit, of the compressors and pumps (if 

present); 
- High and low pressure, and relative condensation and evaporation temperatures. 

 Electric power supply (V/f/Hz): 400/3/50 ±5% 
 
Checks and safety devices 

 High pressure double pressure switch with manual re-insertion for every compressor; 

 High pressure safety with automatic re-insertion at limited interventions managed by 
control; 

 Low pressure safety with automatic re-insertion at limited interventions managed by 
control; 

 High pressure safety valve; 

 Anti-freeze probe at the outlet of every evaporator; 

 Cooled water temperature control probe (located at the system); 

 Compressors and fans over-temperature protection; 

 With mechanical blade flow meter supplied. 
 
Inspection 
The units are inspected in the factory and supplied complete with oil and refrigerant fluid. 
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Versions 
 
Consult the table of the possible configurations to check whether one options interferes with 
others. 
 
Kappa V EVO/A: 
High Efficiency Unit 
Kappa V Evo Class A, for energy saving thanks to an EER always greater by 3.1 in 
functioning in chiller mode! 31 sizes cover a range of powers that go from 249 to 1566 kW 
respecting the standards set by EUROVENT to enter the highest efficiency energy class. The 
following diagrams show the increase of energy efficiency to 100% of the load (EER) and to 
partial loads (ESEER) with respect to the Kappa V Evo range, according to EUROVENT 
conditions. 
 

 
This range, along with Standard range, has been developed in a series of versions that 
enrich it and complete it to satisfy all requirements that are presented below. 
 
Kappa V EO /HP: 
Reversible heat pump 
As well as the components of the corresponding base range, the units include: 
4-way inversion valve, intake separator, liquid accumulator, second electronic expansion 
valve. Enabling of the microprocessor for summer/winter switch-over and automatic 
defrosting, with  Patented logic that allows to optimise the intervention and the duration of 
defrosting, which is managed independently for every compressor. 
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Hydraulic Motor Options 
 
Kappa V EVO/ST, 
Unit with tank and/or pumps 
As well as the components of the corresponding base range, the unit includes according to 
the configurations indicated below: insulated storage tank, one/two circulation pumps, (one in 
stand-by if two pumps) with timed automatic commutation and in case of damage. Expansion 
tanks, check valve, shutter.  
The ST version is available in four possible configurations: 

 ST 2PS: with 2 pumps with tank; 

 ST 1PS: with 1 pump with tank; 

 ST 2P: with 2 pumps without tank; 

 ST1P: with 1 pump without tank; 
 
 
Accessory Versions 
 
Kappa V EVO/DC: 
Unit with recovery condenser 
Ass well as the components of the corresponding base range, on every refrigerant circuit the 
unit includes a recovery condenser of 100% of the condensation heat for the production of 
hot water, a liquid receiver and the refrigerant system for emptying the refrigerant fluid from 
the condensing  coil, when necessary, when recovery is activated. The condenser might be 
as shell or tube type. The control automatically manages the activation of the recovery on the 
basis of the water temperature and the deactivation of the safety device of the recovery itself 
due to high pressure. Not available in the HP version. 
 
Kappa V EVO/DS 
Unit with desuperheaters 
As well as the components of the corresponding basic version, on every refrigerant circuit the 
unit has a recovery heat exchanger of 20% of condensation heat, placed in series with the 
condensing coil. The heat exchanger is the braze-welded plate type or shell and tube. To 
maximise the use of the accessory, coupling with the fan rev. regulator is recommended. 
This version is also available in the HP set-up. In this case the interception of the recovery 
water circuit must be envisioned in installation during functioning in HP mode, as indicated in 
the manual. 
 
Kappa V EVO /LN: 
Silenced unit 
As well as the components of the corresponding base range, the unit envisions the 
compressors compartment completely noise insulated with sound absorbing material and 
sound impeding material and fan revs regulator ( the noise of the fans decreases with the 
decrease in power requested by the system and/or of the external temperature). 
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Kappa V EVO/SLN: 
Super-silent unit 
As well as the components of the KAPPA V EVO/LN version coils with larger surfaces are 
envisioned. 
 
As well as the versions just described, the high efficiency range also has the solution for high 
temperatures. 
 
Kappa V EVO A/HT: 
High efficiency unit for high temperatures 
The unit allows to work with high external air temperatures as highlighted in the functioning 
limits indicated in the dedicated sections. Thanks to the compressors with dedicated electric 
motor, the HT version also allows to reach temperatures of water produced that are higher 
than the standard range. However, it remains a version in class A thanks to the combination 
of construction solutions that couple the high efficiency and attainment of high temperatures. 
In fact, as well as that said, especially selected fans are envisioned. Finally, tropicalisation of 
the electric control board is prevented by forced ventilation inside the same and via a means 
of appropriate dimensioning of the components. 
 
  



      
                                                                                                                                                   

 

Western Airconditioning B.V. reserves the right to alter specifications 

 

9 

 
Accessories 
 
Refrigerant circuit accessories 

 Check condensation pressure via revs regulator for functioning with low outdoor 
temperatures and/or to decrease machine noise when possible; 

 Double set point; (high/low temperature) with unique electronic expansion valve. The 
unit evaporator is sized depending on the high temperature functioning. The set point 
change can be carried out from keyboard or digital input, in this case it must be 
specified when ordering; 

 High and low pressure manometer available for all models ( the intake and flow 
pressure can be detected from the control display also in standard machine setting); 

 Liquid receivers (as per standard in HP and DC versions); 

 Compressors intake cocks; 

 Liquid line solenoid valve (however the electronic expansion valve cuts-off the liquid 
line when the compressor stops); 

 Buffer battery for electronic thermostatic valve: 

 Brine Kit. 
 
Hydraulic circuit accessories 

 Anti-freeze resistance for evaporator (an anti-freeze resistance is also installed on the 
tank in the ST execution, on pumps piping and tank) and on any recovery 
exchangers; 

 Water side safety valve (only ST version); 

 Inverter driven pump. 
 
Electric accessories 

 RS485, Modbus, Lonworks , Bacnet, Ethernet, SNMP, FTP, HTTP serial interface; 

 Power factor correction of the nominal functioning conditions on external unit IP 55 
(electric power supply under the responsibility of the installer directly from the main 
line); 

 Remote user terminal ( in addition to standard one); 

 Variable set point with remote signal (0-1V, 0-1 OV, 0-20mA, 4-20mA); 

 Potential free functioning contacts; 

 Rélé PSM management with one or two pumps; 

 Electronic soft-starter ; 

 Absorbed current limit. 

 Automatic circuit breakers; 

 Maximum and minimum voltage relay; 

 Power supply 415/3/50 

 SLAT; 

 EC fans; 

 Automatic circuit breakers for compressors and fans; 

 SMARTLINK. 
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Various Accessories 

 Spring or rubber anti-vibration mounts; 

 Condensing coil in pre-painted aluminium; 

 Condensing coil with passivation treatment of the aluminium and polyurethanic base 
cover. Treatment consists in a double layer of which the first is a passivation of the 
aluminium with primer function, and the second is a polyurethane base superficial 
covering layer. The product is highly resistant to corrosion and to basically all 
environmental situations. From installations in nautical environments to rural 
environments, from industrial areas to urban areas; 

 Special pallet/slide for container shipment; 

 Coil protection mesh with metal hail protection filter (version HP excluded). 
 
Double set point 
The microprocessor enables you to set two set temperatures for the production of cold and 
hot water. Unless specified otherwise in the order, the default values are 12/7°C and 15/10°C  
for chiller mode and 40/45 °C and 35/40 °C for heat pump mode. The set temperatures must, 
in any case, remain within the operating ranges of the unit.  
Use either the keypad or the digital input to switch between the first and second set. For 
series that do not permit the simultaneous selection of ‘’Select summer/winter mode with 
digital input’’ and “Double set point with digital input’’ , summer /winter mode can be selected 
only on the keypad while the double set point still uses the digital input, as per our standard. 
 
EC Fans 
Units can be coupled to the innovative direct current EC axial fans with electronically 
commutated brushless motor. These motors with permanent magnets rotor ensure a high 
level of efficiency for all work conditions and allow to obtain a 15% saving per fan. Moreover, 
through a 0-10V analogical signal sent to every fan, the microprocessor allows to control the 
condensation through continuous air flow regulations on variation of the outdoor air 
temperature and a consequent sound emission reduction 
 
‘’Brine kit’’ Accessory 
It is applied if the evaporator output temperature is included within +3°C and -8°C. It consists 
in a higher thermal insulation of the exchanger and piping, a specific calibration of the low 
pressure switches and of the anti-freeze alarm, and dimensioning check of the mechanical 
thermostatic valve. If it is not included in the set-up, the ‘’Check condensation’’ accessory 
must be added. 
 
‘’Slat Accessory: Set low air temperature’’ 
This accessory is available only for the chiller version of Kappa V Evo and Kappa V Evo A 
units ( heat pump excluded): in absence of wind and in addition to the ‘’Condensation control 
with fan speed governor’’ accessory, it allows extending operating limits from -10°C to -20°C 
of external air. This extension is obtained by a different calibration of the control parameters. 
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Inverter driven pump ( For ST1P/S or ST2P/S) 
 
Energy savings: 
 
Variable flow pumps have become more widespread over the years to optimise air 
conditioning and cooling systems. Thanks to the inverter Driven Pump, Western 
Airconditioning offers an alternative method that differs from conventional layouts: a constant 
flow primary pump and a variable flow secondary pump. 
Let’s compare the two solutions: 
1) The figure below shows the layout of a constant flow primary pump and a variable flow 
secondary  pump. Please note the use of the decoupling pipe between the primary and 
secondary system (designed to cover the entire flow rate): if the utilities only require a 
percentage of the nominal power, the decoupling pipe recirculates the excess flow, which 
means wasting pumping energy.  
 
 
 

 
 
 
The figure below shows a system with only variable flow primary pumps, which also serve 
the secondary system. The bypass pipe and the two-way control valve ensure minimum 
water flow through the evaporator when the request is below the allowed minimum water flow 
limit to guarantee a correct heat exchange for the evaporator. The pipe and the two-way 
control valve are designed for a much lower water flow rate than the nominal one. This 
allows to considerably reduce energy losses related to the mixing process, which in 
traditional systems are caused by the hydraulic circuit breaker. 
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Benefits of the Inverter Driven Pump: 

 Saving a set of pumps 

 Reduced overall dimensions of the machines’ housings 

 Lower piping costs 

 Reduced pressure drops 

 Greater energy efficiency on the pump side 
 
As we can see from the graph under Eurovent conditions, the systems in the diagrams have 
higher efficiency under part-load conditions, considering the energy consumed by the pumps 
as well as by the chiller (compressor plus fans). 
 

 
 
Energy savings in these conditions can be high as 11% per year and sometimes even more! 
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Inverter Driver Pump operating logic: 
 
Dp1: System side pressure drops 
Dp2: Evaporator pressure drops 
 

 
 
When all the utilities are in operation, the unit’s pump runs at the nominal flow rate and with 
an available head on the system side equal to Dp1 and evaporator pressure drops equal to 
Dp2.  
The system’s heat load drop causes the shut-off valves of the utilities to close, which results 
in an increase in the pressure drops that the pump needs to overcome. At the same time, the 
inverter’s control logic will reduce the flow rate, which will determine lower evaporator 
pressure drops and bring back the available head to the nominal Dp1 value. 
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Key points for a variable flow primary system: t 
 
In order for the components of the system to operate optimally, it is important to take some 
key points into account: 
 
1) Minimum water flow and bypass valve supplied: 
 
The Inverter Driven Pump also includes the two-way bypass valve supplied with it and 
adequately designed in relation to the size of the unit. 
 
If on the system side the heat load is very low, this means that many utilities are closed, 
which results in an increase in pressure drops. The inverter counters the Dp1 variation 
detected by the sensor by reducing the speed of the pump and the flow rate as a result. 
However, there is a limit lower than the flow rate value below which the heat exchange 
towards the evaporator is not performed properly and the temperature drop processed by the 
evaporator increases, which might activate the anti-freeze alarm. The two-way control valve 
adequately selected based on the machine model prevents this alarm from being triggered, 
thereby ensuring the minimum water flow rate towards the evaporator. 
 
2) ‘’Minimum thermal flywheel’’ 
 
In the event of a heat load close to zero, with the unit in maximum power partialisation 
conditions, the pump set at the minimum flow rate and closed system valves, the machine 
might stop due to the anti-freeze alarm.  
To prevent this problem, there must be a ‘’minimum thermal flywheel’’ in the evaporator / 
bypass valve section. 
Below is the formula to determine it: 
 

  
 
The water content of the evaporator, of the hydraulic module’s inertial tank (if there is one) 
and of the pipes between the bypass and the evaporator itself may contribute to determine 
the ‘’minimum thermal flywheel’’. 
 
On users more distant from the machine it’s strongly recommended to use 3-way valves and 
gate valve calibration that colleagues the final part of the ridges of the plant, in order to 
ensure a minimum water flow through the plant in any condition. 
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Please note: if this accessory is installed, the minimum cold water temperature at the outlet 
cannot drop below 7 ° C. Moreover, the temperature variation considered under the 
conditions specified in the project must be 5°C . Please contact our sales department for the 
minimum water temperature at the outlet ( production of cold water) and for different 
temperature drop values. You should also contact the sales department in the event of 
production of hot water for water temperatures at the outlet below 40°C. 
 
Attention: the ‘’minimum thermal flywheel’’ must be between the bypass valve and the 
evaporator. This is a part of the ‘’minimum water content of the system’’ described in the 
relative chapter of the manual; the difference between the ‘’minimum water content of the 
system’’ and ‘’minimum thermal flywheel’’ can instead be positioned in any area of the 
system. 
 
The ‘’minimum thermal flywheel’’ allows the unit to operate correctly also in heat pump mode. 
 
For cooling-only machines, if using ethylene glycol mixes, it is possible to reduce the 
‘’minimum thermal flywheel’’ based on the curves below 
 
For screw compressors: 
 

 
 
If the unit is in heat pump mode, the ‘’minimum thermal flywheel’’ is not reduced even if there 
is glycol. 
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PRACTICAL RECOMMENDATIONS FOR INSTALLATION 
 
Positioning 
- Verify that there are no obstructions of the louvered coil and on the fans flow. 
- Position the unit in order to reduce to a minimum environmental impact (sound emission, 

integration with present structures, etc.). 
 
Electrical connections 
- Always consult the attached electric layout, where all necessary instructions to carry out the electric 

connections are reported.  
- Apply voltage to the unit (closing the isolating device) at least 12 hours before start-up to allow 

power supply of the sump resistances. Do not remove the voltage to the resistances during the unit 
brief standstill periods. 

- Before opening the isolating device, stop the unit by acting on the appropriate start switches, or 
absence, on the remote control. 

- Before accessing the internal parts of the unit, disconnect by opening the main isolating device. 
- The power supply line must be protected in compliance with that provided in the regulations in 

force.  
- Electric connections to be carried out: three polar power cable + earth, or three polar power cable + 

neutral + earth; external consent; remote alarm report. 
 
Hydraulic connections 
- Accurately remove the hydraulic plant, with pumps switched off, by acting on the small vent valves. 

This procedure is particularly important in that, even the smallest air bubbles can cause the 
evaporator to freeze.  

- Discharge the water plant during the winter breaks or use appropriate anti-freezing mix. In case of 
brief period of time of unit stop, the installation of the anti-freeze resistance on the evaporator and 
on the hydraulic circuit is recommended. 

- Realise the hydraulic circuit including the components indicated in the recommended layouts  
(expansion tank, flow switch,  storage tank, vent valves, shut-off valves, anti-vibration joints, etc). 
See use installation and maintenance manual.  

- Connect the flow switch in the units for which it is supplied, carefully following the instructions 
attached to the same unit. 

 
Start-up and maintenance 
- Carefully keep to that indicated in the use and maintenance manual. 

Such operations must be carried out by qualified staff.  
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