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TECHNICAL FEATURES 
 
SIGMA 2002 - Water chillers 
 
STRUCTURE 
 
Self supporting frame, constructed in galvanized sheet steel with RAL 7032 powder paint baked at 180°C to provide 
a durable weatherproof finish. Models 3.2 to 7.2 and model 14.4 are completely enclosed by painted steel panels fully 
lined with a sound absorbing material. On models 8.2 to 13.2 only the upper compartment, which contains the 
compressors, is fully enclosed on all sides by painted steel panels fully lined with a sound absorbing material. On 
models 8.2 to 13.2 only the upper compartment , which contains the compressors, and the separator between this 
compartment and the lower part of the unit are enclosed by painted steel panels fully lined with a sound absorbing 
material. Models 16.4 to 26.4 do not have panels. 
 
COMPRESSORS 
Hermetic scroll type with orbital motion, connected in tandem and equipped with oil level sight glass, Klixon internal 
thermal protection and oil equalisation line. 
 
EVAPORATOR AND CONDENSER 
Brazed plate type in 316 AISI stainless steel. Thermal insulation of evaporator is provided by closed cell expanded 
material. Each evaporator is equipped with a low water temperature probe for freeze protection and each unit is 
equipped as standard with a mechanical flow switch. 
 
REFRIGERANT CIRCUIT 
Comprising: liquid valve, charge connection, liquid sight-glass, filter/dryer, thermostatic expansion valve with external 
pressure equalisation, high and low pressure switches for 2-compressor models. For 4-compressor models high and  
low pressure values and relative condensation and evaporation temperatures are measured by pressure transducers 
that relay the signals to the controller so that they can be read directly on the display. The high pressure side of the  
circuit is equipped with high pressure switches and relief valves. 
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ELECTRICAL PANEL 
The electrical panel includes: 
  - main switch 
  - fuses for the auxiliary and power circuit 
  - compressor contactors 
  - microprocessor mCHILLER for 2 compressor units and PCO² for 4 compressors units,  
    controlling the following functions: 
    - water temperature regulation 
    - freeze protection 
    - compressor time intervals 
    - compressor start sequence and automatic lead/lag selection 
    - alarm reset 
    - common alarm contact for remote signalling 
    - operating and alarm indicator LEDs 
  - LCD display of the following information: 
    - water inlet and outlet temperature 
    - programmed temperature set-point and differential 
    - alarms description 
    - compressor hours run meter for units with PCO² control 
    - number of starts of the unit and the compressors 
    - high and low pressure values and relative condensation and evaporation temperature values 
 
Electrical power supply [V/f/Hz]: 400/3~/50 ±5% 
 
CONTROLS AND SAFETY DEVICES 
  - High pressure switch with manual reset 
  - High pressure safety, with manual reset, controlled by the unit controller on four compressors models 
  - Low pressure safety switch, with manual reset, controlled by the unit controller for four compressor models, 
    low pressure switch, with manual reset, controlled by the unit microprocessor for the two compressors models 
  - High pressure relief valve 
  - Chilled water temperature sensor (at the evaporator inlet); on four compressors model it is installed on one              
     evaporator only. 
  - Freeze protection sensor at the outlet of each evaporator 
  - Mechanical flow switch supplied as standard as kit with the unit 
  - Compressor over-temperature protection 
 
TESTING 
The units are subjected to a dry run in the factory and supplied complete with oil and refrigerant. 
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SIGMA UNIT VERSIONS 
 
SIGMA 2002/HP: reverse cycle heat pump 
The heat pump version operates as a water cooled chiller in summer and a water to water heat pump in winter by 
reversing the refrigerant flow to suit the required operating mode. In addition to the components of version SIGMA 
2002, the heat pump version includes: 
REFRIGERANT CIRCUIT:  
4-way reversing valve and a second thermostatic expansion valve. 
ELECTRICAL PANEL:  
Microprocessor programmed for summer/winter changeover (the Macroplus microprocessor is used on 4 compressor 
HP units). 
 
SIGMA 2002/LE: motorcondensing unit 
The unit is designed to operate with a remotely located refrigerant to air evaporator. It is supplied without a refrigerant 
to water evaporator and thermostatic expansion valve. The solenoid valve on the liquid line is supplied as standard. 
Models 3.2 to 13.2 have mchiller control and the remainder of the range is supplied without control. The standard 
supply is ON/OFF for each compressor from a digital entry. 
 
SIGMA 2002/LE/HP: motorcondensing unit 
The unit is designed to operate with a remotely located refrigerant to air evaporator. It is supplied without a refrigerant 
to water evaporator and thermostatic expansion valve. The solenoid valve on the liquid line and liquid receivers are 
supplied as standard. Models 3.2 to 13.2 have mCHILLER control and the remainder of the range is supplied without 
control. The standard supply is ON/OFF for each compressor from a digital entry. 
 
SIGMA 2002/LC: motorevaporating unit 
The unit is supplied without a water cooled condenser and is designed to be connected to a remotely located air 
cooled condenser. 
 
SIGMA 2002/LC/HP: motoevaporating unit 
The unit is supplied without a water cooled condenser and is designed to be connected to a remotely located air 
cooled condenser. The solenoid valve on the liquid line and the liquid receivers are supplied as standard 
 
ACCESSORY VERSIONS 
 
SIGMA 2002/DC: unit with heat recovery condenser 
Not available for HP versions. In addition to the components of version SIGMA 2002 this unit includes a 100% heat 
recovery condenser, for the production of hot water, and a liquid receiver on each refrigerant circuit. 
 
SIGMA 2002/DS: unit with desuperheaters 
Available for all models. A brazed plate type heat recovery exchanger (desuperheater) is arranged in series with the 
condenser. Also available on all HP models. In this case an isolating valve must be fitted on the water recovery circuit 
and be closed during heat pump mode operation as described in the manual. 
 
SIGMA LN: low noise unit 
Low noise units units are completely enclosed with painted steel panels lined with sound absorption material having 
an intermediate layer of high acoustic impedance material. 
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REFRIGERANT CIRCUIT ACCESSORIES 
 
- Compressor suction and discharge valves 
Ball valve fitted in the equalisation line 
- Pressostatic valve (with solenoid valve on heat pump)  
- Liquid line solenoid valve 
- Pressure gauges 
On all units with a PCO2 controller the suction and discharge pressures are displayed on the controller. Gauges on 
standard units are located inside the compressor compartment. 
- Liquid receivers (standard on versions /LE/HP and LC/HP LC/DC and DC) 
- Dual set-point 
With double thermostatic expansion valves and solenoid valves, the evaporator of “double set point units” is sized on 
the basis of high temperature operation. On units with mCHILLER control, the set must be manually modified on the  
microprocessor control panel. On units with PCO2 control the two values can be set from the keypad or via a digital 
input. In all cases the commutation between the two thermostatic expansion valves is automatic on the basis of the 
water temperature. Thermostatic expansion valve selection is made according to the temperature values specified at 
the the temperature values specified at the time of order. The operating limits remain unchanged and are as per the 
catalogue. If glycol is used, in a sufficient percentage to avoid freezing, the lower limit of the leaving water is extended 
to a minimum of -5 °C. 
- Condenser for well water (only standard version and LE). 
 

HYDRAULIC CIRCUIT ACCESSORIES 
 
- Leaving water temperature control 
Available only on units with control PCO2 (not HP versions). 
- Water manifold 
(only 4 compressors models). Available for condensers, evaporators and heat recovery. 
 
ELECTRICAL ACCESSORIES 
 
- Power factor correction cos Ø0.9 at nominal operating conditions  
- Single voltage-free contacts for machine status signals 
- Serial interface.  
In units with a mCHILLER controller (3.2-13.2) the serial interface is the RS485 type with a Carel protocol. In units with 
a PC02 control (from 14.4-26.4 excluding HP versions) the serial interface is the RS485 type with a Modbus protocol. 
Special protocols can be ordered: Carel; Echelon in RS485 or FTT10 versions. HP units can be supplied with a 
Macroplus microprocessor controller with a RS422 type serial interface; refer to the manual enclosed with the unit. 
- Remote user terminal panel  
(in addition to the standard terminal) Not available on HP units (with a Macroplus controller) 
- Set point variable with remote signal  
(0-1V, 0-10V, 0-4mA, 0-20mA) available only on units with a PC02 controller, only in cooling mode. At the time of 
order. The set point values must be specified at the time of order. 
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VARIOUS ACCESSORIES 
- Rubber antivibration mountings 
- Timber crate packing 
- Pallet/skid for shipment in a container 
- Non-standard RAL paint colours 
- Unit completely pre-assembled, the unit will be supplied without refrigerant charge, test and PED certificate 
- Modular pre-asembled unit, only 4 compressors models, with the exception of model 14.4. 
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TECHNICAL DATA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(*)   Evaporator entering/leaving temperature 12-7 °C; 
       Condenser entering/leaving temperature 30-35 °C 
(**) Condenser entering/leaving temperature 40-45 °C; 
       Evaporator entering/leaving temperature 15-10 °C. 
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TECHNICAL DATA 
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ELECTRICAL CHARACTERISTICS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) Mains power supply to allow unit operation 
(2) Maximum current before safety cut-outs stop the unit. This value is never exceeded and must be used to size the 
      electrical supply cables and relevant safety devices (refer to electrical wiring diagram supplied with the unit). 
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COOLING CAPACITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
kWe : total recovery heating capacity [kW] 
T0 : evaporator leaving water temperature [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
Inlet/outlet condenser water thermal difference 5°C 
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COOLING CAPACITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
kWe : total recovery heating capacity [kW] 
T0 : evaporator leaving water temperature [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
Inlet/outlet condenser water thermal difference 5°C 
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COOLING CAPACITY SIGMA 2002 /LE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
Tev : total recovery heating capacity [kW] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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COOLING CAPACITY SIGMA 2002 /LE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
Tev : total recovery heating capacity [kW] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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COOLING CAPACITY - SIGMA 2002/LC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
kWe : total recovery heating capacity [kW] 
T0 : evaporator leaving water temperature [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
Inlet/outlet condenser water thermal difference 5°C 
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COOLING CAPACITY - SIGMA 2002/LC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
kWe : total recovery heating capacity [kW] 
T0 : evaporator leaving water temperature [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
Inlet/outlet condenser water thermal difference 5°C 
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HEATING CAPACITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
T0 : evaporator inlet air temperature dry bulb [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
T0 : evaporator inlet air temperature dry bulb [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY SIGMA 2002 HP/LE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
T0 : evaporator inlet air temperature dry bulb [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY SIGMA 2002 HP/LE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
T0 : evaporator inlet air temperature dry bulb [°C] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY SIGMA 2002 HP/LC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
Tev : total recovery heating capacity [kW] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY SIGMA 2002 HP/LC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
Tev : total recovery heating capacity [kW] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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HEATING CAPACITY SIGMA 2002 HP/LC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KWt : heating capacity [kW] 
kWe : compressors power input [kW] 
Tev : total recovery heating capacity [kW] 
 
Inlet/outlet evaporator water thermal difference 5°C 
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TOTAL HEAT RECOVERY CAPACITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
kWf : cooling capacity [kW] 
kWe : compressors power input [kW] 
kWe : total recovery heating capacity [kW] 
T0 : evaporator leaving water temperature [°C] 
Inlet/outlet evaporator water thermal difference 5°C 
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Inlet/outlet condenser water thermal difference 5°C 
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FOULING FACTOR CORRECTIONS 
 
 
 
 
 
 
 
 
 
f1-f2 : capacity correction factors 
 
fp1-fp2 : compressor power input correction factor 
 
 
Unit performances reported in the tables are given for the condition of clean exchanger (fouling factor = 1), 
For different fouling factor values, unit performances should be corrected with the correction factors shown above. 
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ETHYLENE GLYCOL MIXTURES 
 
ETHYLENE GLYCOL MIXTURES 
 
The use of ethylene glycol mixtures is intended to prevent freezing in chiller heat exchangers. The use of low freezing 
point mixtures causes a modification in the main thermodynamic properties of the units. The major parameters 
affected by the use of glycol mixtures are the following: 
  - cooling capacity 
  - power input  
  - mixture flow 
  - pressure drop 
In the table below are reported correction factors referred to the most common ethylene glycol mixtures. 
 
 
 
 
 
 
 
 
CALCULATION EXAMPLE 
An example can help to use properly the coefficients reported in the table. 
Suppose that a water chiller SIGMA 282presents the following performances at the nominal working conditions: 
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LOW TEMPERATURES CORRECTIONS FACTORS 
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SOUND LEVELS 
 
STANDARD UNIT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lw: sound power levels in free field conditions calculated according to ISO 3746. 
Lp: sound pressure levels at 1 m from the unit in free field measured according to ISO 3746. 

 
 

THEORETICAL SOUND REDUCING VALUES WITH DISTANCE VARIATION IN 
FREE FIELD 
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SOUND LEVELS 
 
LOW NOISE UNIT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lw: sound power levels in free field conditions calculated according to ISO 3746. 
Lp: sound pressure levels at 1 m from the unit in free field measured according to ISO 3746. 

 
 

THEORETICAL SOUND REDUCING VALUES WITH DISTANCE VARIATION IN 
FREE FIELD 
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OPERATING LIMITS 
 
SIGMA 2002 - R407C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The water temperature rise for all versions must be between 4 °C (min) and 7 °C (max) 
(1) Working limits of units with 2 compressors 
(2) Working limits of units with glycol and water mixture 
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CONDENSER PRESSURE DROP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The water temperature rise for all versions must be between 4 °C (min) and 7 °C (max) 
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CONDENSER PRESSURE DROP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The water temperature rise for all versions must be between 4 °C (min) and 7 °C (max) 
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EVAPORATOR PRESSURE DROP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The water temperature rise for all versions must be between 3°C (min) and 8°C (max) 
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DIMENSIONS, WEIGHTS AND HYDRAULIC CONNECTIONS 
 
Sigma 2002 – model 3.2 – 7.2 
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DIMENSIONS, WEIGHTS AND HYDRAULIC CONNECTIONS 
 
Sigma 2002 – model 3.2 – 7.2 
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DIMENSIONS, WEIGHTS AND HYDRAULIC CONNECTIONS 
 
SIGMA 2002/LC - SIGMA 2002/LC/HP - MODEL 8.2 – 13.2 
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INSTALLATION RECOMMENDATIONS 
 
Location 
 
- Strictly allow clearances as indicated in the catalogue. 
- Locate the unit in order to be compatible with environmental requirements (sound level, integration into the site, etc.). 
 
Electrical connections 
- Check the wiring diagram enclosed with the unit, in which are always present all the instructions necessary to the      
    electrical connections. 
- Supply the unit at least 12 hours before start-up, in order to turn crankcase heaters on. Do not disconnect electrical   
   supply during temporary stop periods (i.e. weekends). 
- Before opening the main switch, stop the unit by acting on the suitable running switches or, if lacking, on the remote  
   control. 
- Before servicing the inner components, disconnect electrical supply by opening the main switch.  
- The electric supply line must be equipped with an automatic circuit breaker (to be provided by the installer). 
 
Hydraulic connections 
- Carefully vent the system, with pump turned off, by acting on the vent valves. This procedure is fundamental: 
  little air bubbles can freezfreeze the evaporator causing the general failure of the system. 
- Drain the system during seasonal stops (wintertime) or use proper mixtures with low freezing point. In case of            
   temporary stop periods an electric heater should be installed on the evaporator and hydraulic circuit. 
- Install the hydraulic circuit including all the components indicated in the recommended hydraulic circuit diagrams       
    (expansion vessel, flow switch, strainer, storage tank, vent valves, shut off valves, flexible connections, etc.). 
- Connect the flow switch, which is furnished on all units, not fitted. Follow the instructions enclosed with the units. 
 
Start up and maintenance operations 
- Strictly follow what reported in use and maintenance manual. All these operations must be carried on by trained         
   personnel only.  
 
 
 
 
 
 
 
 
 


