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Units are supplied complete with a test certificate and 
conformity declaration and control components list. 
 
HITEMA products are CE marked as they comply with 
the European directives concerning mechanical, 
electrical. Electromagnetic and pressure equipment 
safety. 

The product conforms to European Union directives 
98/37/CE, 89/336/CE, 73/23/CE, 97/23/CE. 
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HITEMA – PRODUCTS RANGE & CONFIGURATIONS 
 

 
 

SPC (Small Process Chiller) 

SCC (Small Com fort Chiller)  

 BIG (Big Chillers)  

WCC (Water Cooled Chillers)  
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General description  
 

Models 
 
Water coolers PED certificated TUV Italy numbe\ 
0948, with water / air condensation and axial fans 
complete with optional “Free-cooling” section to 
guarantee a high energy saving. The range includes  
models  that cover a refrigeration capacity ranging 
from 1 to 1500 kW. 
Compact chillers are for outdoor installation. The 
range has been designed for use both in the process 
and comfort sectors. The machines are equipped 
with all the components that ensure automatic 
cooling of water or a water/glycol solution. 
To guarantee maximum operating safety the units 
have (or can have)  two completely independent 
refrigeration circuits. All units are supplied with a full 
oil and refrigerant load after having been factory 
tested. The chillers are divided in two product 
ranges: chillers with scroll compressors and chillers 
with screw compressors. For scrolls refrigerants 
used are R407C/R410A/R404A, while for screw 
compressors refrigerants are R407C/R134a/R404A. 
Models where scroll compressors are used are 
installed with shell and tube evaporators or plates 
evaporators (or coaxials). Models with screw 
compressors are installed with shell and tube 
evaporators, with optional opportunity of high 
efficiency evaporators for R134a refrigerant, which 
reach energetic Class A. 
 
 
Construction and Panel  (Structure) 
 
All HITEMA Chiller series are designed for outdoor 
installations, having maximum corrosion protection, 
with all parts being of heavy gauge , galvanised 
steel construction, polyester powder painted in RAL 
7035 (all other RAL upon request). The base is of 3 
mm gauge galvanised steel channels, polyester-
powder painted RAL 7035, interconnected using 
special rivets with elevated mechanical 
characteristics.  
The inner hidden frame parts are constructed of  
galvanised steel. 
Holes (ø 56 mm) are seated in the base, where the 
bars can be fitted for lifting the unit.  
Panels (where fitted)are made of suitable gauge 
galvanised steel, polyester-powder painted in RAL 
7035 and provided with water-proof gasket. 
 
 
Compressors 
 
Due to different applications, HITEMA chillers use to 
be equipped with “screw” or “scroll” compressors.  
The scroll model can be single or “twin”, depending 
on the model. They are always complete with oil 

 
 

level switch, electronic and temperature protection of 
the motor, reverse rotation protection, discharge gas 
check valve and crankcase oil heater. 
Screw compressors are with cast iron casing and rotors 
manufactured from forged steel and suitable for operating 
at the speed of 2980 rpm. The lubricating system includes 
an oil reservoir with sufficient capacity to provide oil at all 
times of the compressor operation. Compressors are 
protected with a low refrigerant pressure cut out, a high 
refrigerant pressure cut out switch, a differential oil 
pressure switch, a chilled water low temperature switch, a 
chilled water flow switch.  
 
 

 
 
Screw compressor 

 
Scroll compressors 
 
 
Evaporator 
 
Evaporators can be plates type or shell and tubes type (or 
coaxial). 
Shell and tube are built for maximum exchange of heat 
between the refrigerant and the fluid to chill. The outer 
shell is completely insulated with a closed cell anti-
condensate sheet. Shell and tubes evaporators can be 
inspected (optional for some models), chillers with R134a 
refrigerant are at high efficiency normally considering for 
heat exchange fouling factors for water (glycol) as 0.043 
m²K/kW (0.086 m²K/kW). Chillers are designed to 
consider a water velocity until 1.5 m/s. 
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Plate evaporators 
 

 
Shell and tube evaporator 
 
Condensing battery 
 
The air chilled condensing coils are made of  copper 
tube and aluminium fins and are mounted in vertical 
configuration.  
Copper tubes in staggered rows are mechanically-
expanded in order to have the best contact with fins. 
The aluminium fins are manufactured with a special 
high efficiency rusticate surface that increases the 
thermal exchange. They are always equipped with 
an additional subcooling circuit which allows to 
increase the refrigeration performances without 
loosing in the energy efficiency.  
The special circuit on the coolant side is made to 
obtain one or two circuits and permits sub-cooling of 
the coolant by about 5 K. The containment structure 
is in aluminium as protection against the elements. 
At the output of the condensing battery an other heat 
exchanger can be installed, the economizer. 
Economizer purpose is to chill the liquid refrigerant 
at the output of condenser (through a heat exchange 
of a part of liquid that is previously expanded by an 
expansion valve) to increase the heat exchange at 
the evaporator end efficiency. 
 
 
 
Free cooling battery  (where requested) 
 
Finned pack type in aluminium with expanded 
copper pipes. It is installed in series at the 
condenser and it allows the use contemporary of 
mechanical refrigeration and free cooling (see free 
cooling section). The particular installation of the coil 
permits easy cleaning of the finned pack. 

 
 
 
 
Water condenser 
 
They can be shell and tubes type or brazed plates type. 
Models designed for fresh water applications use shell in 
carbon steel, tube sheets in carbon steel, tubes integrally 
finned thick wall copper tubing, covers in carbon steel. On 
request they can be manufactured in stainless steel 
execution. This execution is available for all components 
that come in contact with water or for all heat exchanger. 
The brazed plate heat exchangers consist of thin 
corrugated stainless steel plates which are vacuum 
brazed together using copper as the brazing material. For 
food applications and applications involving aggressive 
fluids the optimal solution is a plate heat exchanger made 
at 100% in stainless steel. 
 
 
Fans 
 
Axial type, conforming to CE. External rotor type motor 
designed for phase control and protected against 
overloads and overheating thanks to a built-in thermal 
overload cut-out. Accident prevention grill. Blades with 
protective paintwork, coupled directly to the motor. 
To reduce electrical consumptions and the noise type EC 
axial fans are used (brushless motors) and with inverter 
regulation. In the traditional d.c. motors the currents 
switching in the electric coils is through a mechanical 
switch, while in the EC motors the switch is by a control 
circuit that manages the closure and the opening of 
transient states of power. In EC motors brushes are 
replaced with electronic components, the advantages of 
this technology is high efficiency, low motor temperatures, 
short motor dimensions, independence of number of 
revolutions from frequency and voltage, ease of cabling 
compared to VFD AC motors. 
 

 
 
On special chillers axial fans with a support structure 
of high-strength are used, corrosion-resistant 
aluminium alloy with a jacket made of a special, fibre-
reinforced plastics. Using these two materials makes 
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for an ideal combination of their individual 
characteristics. The aluminium inlet receives the 
mechanical forces and ensures a durable connection 
to the rotor during operation, while the plastic 
encapsulating the support structure gives the blade its 
optimised aerodynamic shape. At the same time there 
is a reduction on the total weight and the noise.  
 
Refrigeration circuit  
 
The refrigeration circuit is made in copper pipes and 
includes the following components for all models: 

- Expansion valve with external equalisation 
(optional also electronic); 

- Cut-off valves on the compressor supply and 
on the return line (not for all models); 

- Shut-off valve on liquid line; 
- Interchangeable filter-drier; 
- Solenoid valve; 
- Liquid and humidity indicator; 
- Crankcase oil heater; 
- High / low pressure switches (fixed settings); 
- Level oil indicator; 
- Safety valve inside compressor; 
- High and low pressure gauges. 

 
 

 
 
 
 
Water circuit 
 
The hydraulic circuit consists of:  

- Air-water heat exchange battery (Free-cooling); 
- Double valve two-way (with Free cooling); 
- Manifolds and connection pipes; 
- Evaporator; 
- Flow switch (optional); 
- Pressure indicator; 
- Safety valve (optional); 
- Tank with safety valve (optional with level 

indicator); 
- Pumps accessories. 

 
 
Electric panel 
 

The electrical panel is enclosed inside the unit and, 
consequently, protected to a rating of IP54. It is easily 
accessible by opening two doors. 
The main switch with door interlock complies with the EIC 
standard. Wiring complies with the IEC.  
The electrical panel includes fuses and thermic protection 
for the compressors and magneto-thermic for the fans, 
motor protection to IEC 947, terminals for all external 
connections and transformer for auxiliary circuit. Part 
winding start is always included for screw compressors 
(optional softstart, star-delta) and direct for scroll 
compressors. Screw compressors models have an other 
phases sequence protection and voltmetric relay. The 
auxiliary electric part is protected by fuses and the 
electrical panel has air vents and resistances to ensure 
an adequate air cooling and heating for all critical site 
conditions. 
Chillers can be with inverter (drive) for fans, pumps and 
compressors. Inverter can be with protection IP54 or be 
installed inside a cooled cabinet. (See also paragraph 
“Inverter for compressors”). 
 
 
Control  
 
All water chillers are controlled by a microprocessor. The 
electronic chiller control is performed by a control system 
Carel on which Hitema software is loaded. Programming 
and input the nominal values (operating data) are done 
directly on the display that also shows any malfunctions 
giving a description of it. There is also a visual alarm (and 
acoustic). The parameters set are maintained also in the 
event of a power cut. (See also paragraph 
“Microprocessor control system”). 
 

 

 
Versions 
 
Many versions and solutions can be created for HITEMA 
chiller models in order to have maximum flexibility with 
some configurations, like: 
 

- version with tank 
- version with pump (or double pump) 
- version with tank and pump (or double pump) 
- silenced version 
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- super silenced version 
Version with tank 
 
The version has its own storage tank and all the 
necessary safety devices. Machines are made to tank 
placement, their dimensions don’t change (except for 
models with R134a screw compressors). 
 
 
Version with pump  (or double pump) 
 
This version is fitted with a centrifugal pump, cocks, 
water circuit connections and safety devices. Pump 
motor can be with 2 or 4 poles and available head 
between 2 and 5.5 bar. Pump can have a  regulation 
of number of revolutions with inverter. There is 
another version that includes double pump. This 
version enables the pump maintenance while chiller is 
working (then pump with valves). 
 

 
 
Version with tank and pump  (or double pump)  
 
This version is the combination of version with tank 
and pump. The water pipes are made in the factory in 
compliance with safety standards and this permits 
quick connection  on the site and, consequently, a 
reduction in assembly costs. 
 
 
Silenced version 
 
Although standard units have an acceptably low 
sound level, the noise made by the low noise 
version is additionally reduced by 5 dB(A) thanks to 
specific construction techniques such as, for 
example, special soundproofing of the panels 
compressors, etc. 
 

 
 

 
Super silenced version 
 
Super low noise version allows a more noise 
reduction thank to fans installation with low number of 
revolutions and a special blades configuration, but 
guaranteeing a high efficiency due to larger size of 
heat exchangers. 
 
Air and air/water refrigerating exchanger 
 
The new concept of heat exchanger with mechanically 
expanded copper tubes and aluminium finned core with 
swirl profile dedicated to condensation and to water 
cooling in free-cooling mode.         
 
 
 
 
 
 
 
 
 
 
 
 
Heating recovery 
 
Partial or total condensing recovery generates hot water 
to different applications requirements:  
 

- residential 
- industrial 
- commercial         
- technology installations 

 

 
 

Proportional electronic expansion valve “eev” 
 
Using electronic expansion valves is to have substantial 
economic benefits when there are variations in heat load 
and at different external conditions. Its use is due to 
accurate design decision closely related to refrigeration 
circuit and to optimisation of functioning in various 
operating conditions. Electronic thermostatic valve 
combined with condensing pressure control gets a further 
her energy savings. 
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Energy saving  
 
The aim of the graphs is to show the energy 
saving thanks to the performance of free-cooling 
chiller compared to the performance of a 
standard one. 
 
Graph A 
Curve n.1 refers to the operation of a standard 
chiller and shows the power input (compressors 
and fans) at different ambient temperatures.  
Curve n. 2 refers to the power inputs of a free 
cooling chiller at different ambient temperatures 
and is divided into three basic parts: 

a) full free cooling (only the fans are 
working); 

b) partial free-cooling; 
c) mechanical operation (fans and 

compressors are working). 
 
The difference in power input between a 
standard chiller and a free cooling is quite  
obvious in this graph: 
energy saving starts from an ambient 
temperature of 13 °C. 
 
 
 
Graph B 
The curve in this graph shows the trend of 
annual energy consumption varying external 
temperature in a chiller (for example ECS) 
without free cooling. 
 
 
 
Graph C 
Graph C shows the amount of energy absorbed 
during one year by the two chillers being 
compared. Using the information provided by the 
previous graphs we can estimate the annual 
energy saving between a free cooling chiller and 
a standard one which start with a minimum value 
of 25% until 50%. 
 
With chart like this it is possible to evaluate the 
payback money of the cost of free cooling unit 
against unit without free cooling.   
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Free cooling description 
 
Free-cooling control exploits the temperature of 
the outside air to assist in the cooling of the 
utility water. special valve deviates a certain 
quantity of return water from the system. The 
favourable outside air temperature conditions 
thus cool the water prior to its return, and the 
activation of the cooling devices is therefore 
delayed.  
Free-cooling is envisaged for air/water units in 
internal free-cooling mode, that is, with the free-
cooling coil housed inside the unit near the 
condenser coil/coils, with which it shares the 
control of the condenser fan/fans. 

 

 

 
  
 
Activation of the free-cooling function 
 
The free-cooling function is based on the 
relationship that compares the temperature 
measured by the outside temperature probe, the 
temperature measured by the temperature 
probe located al the free-cooling coil inlet, and 
the set free-cooling delta. 

 
 
 
Outside temp.  < Free-cooling IN temp.  – 
Minimum Free-cooling delta 
If this condition is true, the free-cooling function 
will be enabled, activating/deactivating the 
dedicated devices. The control uses the same 
SET point both for free cooling and mechanical 
cooling, linked to the temperature probe in the 
outlet of evaporator. 

 

 
 
 
Set point plan for compressors on pCO 3 
 
The control is based checking the outlet 
temperature at evaporator. If the outlet 
temperature is less than set point then 
compressor starts to decrease its steps. If the 
temperature is inside the dead band the capacity 
is maintained steady (only for safety reasons is 
changed). Finally if the temperature is greater 
than set point + dead band so the compressor 
starts to increase its capacity. With this 
regulation the temperature oscillates close to set 
point minimizing the amplitude.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

COMPRESSOR 
SET  

CP ON  

 OFF free cooling 
valve) 

(0% fans) 
 

(ON free cooling valve)  
(100% fans) 
 

FREE COOLING SET POINT 
= SET POINT  – OFFSET 

ON free cooling 
valve 

(0% fans) 

Free coo l ing band  
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Set point p lan for free cooling on pCO 3 
 
When there are free cooling conditions, the 
regulation of free cooling occurs at water outlet. 
Main parameters to regulate the free cooling are 
the OFFSET   and the FREE COOLING BAND. 
Taking away at the set point  the value of the 
offset  you have the set point of free cooling 
regulation. 
 
 
Valve and fan modulation 
 
Thanks to modulation of 0-10 V double valve and 
the fan speed VFD the control of free cooling is 
guaranteed for every ambient condition. 

      

 
 
 
 
 
 
 

 
 
 
 
Varying working conditions, e.g. load variations, 
ambient temperature variations, the free cooling 
valve, following the Hitema parameter set, 
regulates the amount of cooled fluid through the 
free cooling coils. In this way the temperature of 
water is maintained close to set point value. 
Further checking of free cooling capacity is done 
by fan speed regulator. This regulation is in 
series to 0-10V 3 way valve one and it varies the 
air flow through the free cooling coils from the 
minimum value free cooling set point to maximum 
speed inside the dead band (look at the picture).    
 
 
Conditions for free cooling working (external 
air) 
 
The free cooling works as above written only if 
the difference between free cooling valve inlet 
water probe  and external air temperature  is 
higher than “Minimum free-cooling delta”. 

 

If the difference is higher than “Maximum free-
cooling delta”  the only capacity of free cooling 
guarantees 100%  of cooling capacity required, 
consequently compressors are stopped.  
 
Outside temp.  < Free-cooling IN temp.  – 
Maximum Free-cooling delta  
 
For instance: 
Parameter “Maximum free-cooling delta”  = 16°C 
If inlet water temperature is 12°C and air 
temperature is -4°C, compressors will be 
switched off.  
 
Other notes on free cooling with pCO3 
 
With electronic control pCO3 there are 4 
temperature probes: 
 

a) Double valve inlet; 
b) evaporator inlet (outlet free cooling 

coil); 
c) evaporator outlet (anti freeze); 
d) external air (suction side of  free 

cooling coil) 
 
 
double valve can be chosen or modulating kind 
(0-100% of opening) or ON-OFF (all open or all 
closed in free cooling). 
Fans in free cooling can be regulate between the 
minimum and maximum speed. 
Contemporary compressors and free cooling 
working is possible (in this case fans are regulate 
on the basis of condensing pressure). 
 
Free cooling activation is done by controlling the 
temperature, water inlet and the parameter Delta 
T. This parameter sets the boundaries of the 
zones where the machine works only free cooling 
system, partial or just mechanical. 
Looking at below in the picture, if ambient 
temperature  is greater than the incoming water 
temperature minus the parameter minimum delta 
T (usually set at 6 ° C) then the chiller works 
using only mechanical refrigeration. If the 
ambient temperature is within to the range 
formed by maximum delta T (usually 16 ° C) and 
minimum delta T,  then the machine works in 
mixed regime, chilled glycol at first passes 
through the free cooling coil and then in the 
traditional evaporator. 
Finally, if the ambient temperature drops below 
water inlet temperature - Delta T max, then the 
conditions are sufficient to supply all the 
necessary refrigeration  only using the external 
temperature, thereby entering into only free 
cooling zone. 

 

 

 

“Max. valve opening threshold for 
free cooling valve”   

 

Free cooling band 
   

water out Temp. 

“Min. inverter speed threshold for free cooling”  
 of free cooling band   
 

VALVE: 0% Free Cooling 

VALVE:  
100% Free Cooling 

FANS: MAX. SPEED 

FANS: MIN SPEED 
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Free Cooling No Glycol 
 
If the process needs clean water (with no glycol), so 
it is still possible have a free cooling chiller, thanks to 
the  installation of an intermediate plate heat 
exchanger,  that allows the use of free cooling coil 
also if ambient temperature drops below 0°C. 
In this case free cooling is activated by a centrifugal 
pump that receive the input signal using the same 
logic above. The oversizing of  heat exchanger 
allows to compare  this solution  performance with 
standard configuration one. 
 
 

 

 
 
 
 
 
 
 
 
Inverter for compressors  

 
The big need to decrease energetic consumptions 
has driven to use inverter to control fans, pumps and 
compressors velocity. 
All chillers with screw compressors can have on 
request inverter control (VFD) to change rotation 
velocity of compressor and then also cooling power, 
keeping compressor efficiency at good values 
compared to other ways of control of partial load. 
 

The use of inverter involves important advantages: 
·  Starting of compressors with low absorption 

of current 
·  Energy saving during machine operation 
·  Control more efficient of outlet cooling water 

temperature 
 

In the picture below  is shown an energy comparison 
between compressor control with slide valve and with 
inverter. It is important to note how decreasing load 
and velocity of revolution the inverter control allows a 
lower absorption that is near between 15% and 20%. 
 

Compressor absorbed power

25

35

45

55

65

40 50 60 70 80 90 100 110

Load [%]

P
ow

er
 [k

W
]

with slide valve with inverter  
 

 

Economizer 
 
Inside the refrigerant circuit, between gas and liquid it’s 
possible to create a regeneration exchange through a 
plate exchanger. The target of this process is to increase 
the cooling power and then the COP (coefficient of 
performance). 
The condensed refrigerant liquid that comes from 
condenser is sent to a plate exchanger, while a part of it, 
before the exchanger, is taken and expanded in a 
mechanical expansion valve. Heat exchange is in 
counter current. In this way the condensed liquid goes 
from condensation temperature to a lower one, as 
consequence during expansion in the thermostatic 
expansion valve the final title inside the refrigerant 
diagram curve will be lower respect the curve without 
economizer and it is easily to see that the evaporation 
heat exchange is bigger. 
Instead, the refrigerant gas coming out the economizer 
at the gas state will be sent to the screw compressor. 
Economizer technology and solution is very suitable for 
ecological refrigerant R134a for 2 main reasons: 
increase cooling power of standard chiller until 10-12% 
and increase COP that is already very good with this 
refrigerant. 
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Energy Index ESEER  

Nnowadays European Market are very interesting to 
reduce the power to reduce the power consumption 
of all industry devices  industry device. 
So the possibility to valuate the real consumption of 
current by the machine like chillers become 
necessary in all markets. It is difficult estimate the 
total consumption during the full life of a chiller so it 
has been created several indexes that reflect the 
average values about the partial load condition the 
unit usual works in its life. 

In European market the index adopted is called 
ESEER and it is in accord with EECCAC proposal 
(Energy Effieciency and Certification of Central Air 
Conditioner). This is the formula used to evaluate the 
index: 

 

Where EER% is the partial load efficiency of chiller at 
100%,75%, 50%, 25%, in according with the table 
below: 

 

High Energy Efficiency – Class A 

 

 

 
 
 
Hitema Chillers are designed to guarantee the best 
efficiency especially during the partial load. We have 
the possibility to provide this index for all our 
models, special models included. In the offer that is 
prepared by HITEMA you will find this value to 
estimate the energy consumption.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 
 

 

               

13

Chillers Technical Data 
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High Efficiency Energy Class  
 
 
ITC/ITF Series inverter driven screw chillers - R13 4a refrigerant 
 
 
Introduction. 
 
In these last 10 years awareness in energy saving has continuously increased and, in both 
industrial and HVAC applications, we strive to regulate the electrical consumption of cooling 
equipment using the most effective energy efficient techniques. In the refrigeration  and heating 
pump  sectors increasingly stringent European standards and directives are now applied to the 
appropriate and proper use of materials, innovation and the application of new technologies to 
improve refrigeration system efficiencies. 
 
In the refrigeration and air conditioning sector continuous attempts are made to reduce the energy 
consumption of all systems, by improving the management of cooling power, optimizing the use of 
water-glycol flow and providing greater temperature accuracy. 
 

               
  
HVAC design for Data Centre - total load 2,6Mw  

 
Recent research has developed the use of environmentally friendly refrigerants  with lower ambient 
impact and excellent thermal performances. 
However, large refrigerant equipment still has very high power requirements, especially those 
demanded from very large air or water cooled chillers with screw compressors. The utilization of 
screw compressors is very high amongst large capacity chillers (>300 kW) and therefore the 
optimization of partial load performance, which is a condition present in almost all refrigeration 
plants at various stages throughout the year, is the goal prefixed by Hitema. 
A modern and intelligent technology is to control the large power demands of screw compressors 
with the frequency control network, using inverter electronic devices. 
 
 
What are the energy advantages offered by Hitema wi th the inverter technology?  
 
An inverter (VFD) is an electrical device acting on the variation of voltage and frequency. The 
inverter uses the line alternate voltage (a.c.) to produce a direct voltage (diode bridge – d.c.). From 
this direct voltage an alternate voltage is regenerated (PWM technique) with a frequency f between 
0 and fmax (maximum frequency) and voltage V < Vnet (electric net voltage).  
 
Inverters are widely used in film-polyester capacitor configuration, which is a similar technique 
used on the photovoltaic plants. The absence of the electrolytic material avoids the early aging due 
to temperature, currents and stocking periods. The current distortion THDI is much lower than in 
electrolytic capacitors since the equivalent electrical capacity is lower. Moreover the compactness 
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and longevity of inverters above film capacitors is also a consequence of the superior effectiveness 
of cooling directly with liquid refrigerant line. By increasing the frequency  the number of 
compressor revolutions increases linearly. As frequency increases compressors r.p.m. increases 
and as frequency decreases compressor r.p.m. decreases. The range of application typically used 
is between 30 Hz and 70 Hz. 
 
 
Main advantages are: 
 

·  The starting current is effectively equal to 0, as current is directly proportional to frequency, 
the inverter starts the screw compressor with void frequency and it causes an absorption 
equal to zero. 

 
·  Cooling power increases until to 20% above the optimal cooling power referred to at 50Hz, 

this is because the screw compressor can rotate with higher gears reaching higher 
frequencies up to 70 Hz. 

 
·  Reduced electrical consumption at partial load between 30 and 50 Hz compared to a 

standard screw compressor with a slide valve capacity control. This results in a measured 
absorbed power of up to 15%. 

 
·  Superior control of water outlet temperature exhibiting less fluctuation around the set point 

temperature. Typically tolerances of +/- 0.5°C arou nd the set point are possible. 
 
·  Reduced mechanical compressors wear, as the screws will rotate for most of year with 

reduced RPM (higher MTBF). 
 

·  Inverter technology with screw compressor variable Vi, that is the rapport between 
aspiration volume and discharge volume of gas as a function of condensation temperature. 
Therefore at every load and at every ambient temperature, compressor efficiency is always 
maximised. 

 
 
Performance of a Hitema chiller with compressors dr iven by inverter. 
 
Fig. 1 illustrates the first important point showing lower absorbed power of the screw compressor 
when installed with an inverter, compared against a standard screw compressor with slide valve. 
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With a slide valve the gas flow control is less accurate than the inverter controlled counterpart. 
With standard compressor the capacity steps are static and prefixed (e.g. 100%, 75%, 50% and 
25%). With the  inverter solution, the screw revolution decreases proportionally and the gas flow is 
modulated in a linearly. 
 
 
Fig. 2 shows the real data performance for air cooled chiller. The COP is ratio between the chiller 
cooling capacity and the required compressor power input. The EER is the relationship between 
the cooling capacity of chiller and the total power consumption of the refrigeration unit 
(compressors + fans).  
 

Ti=12°C; To=7°C; T amb.max =35°C, T amb.min =15°C
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If the cooling load decreases whilst the ambient temperature decreases, then the absorbed power 
of chiller decreases much more rapidly than the reduction in cooling capacity in a non-linear 
relationship. 
These COP and EER values are very competitive with other available technologies (e.g. centrifugal 
compressors) and COP values with inverter screw compressors can attain > 8 and EER > 7. This 
chart above refers to an air cooled chiller with R134a refrigerant, with an inlet  water temperature of 
12°C and an outlet water temperature of 7°C. The gr aph illustrates the massively beneficial effect 
on the efficiency of the chiller unit as the ambient air temperature and the load on the chiller reduce 
from 100% load in a 35°C ambient (worse case), to a  situation whereby the load on the chiller is 
50% and ambient temperature is 15°C. As can be clea rly observed, the EER for the unit at 50% 
load in a 15°C ambient is over double (~7) the valu e compared to when at 100% load in a 35°C 
ambient temperature (~3). The thermal performances indicated demonstrate that this unit easily 
qualifies for Class A efficiency categorisation. 
It is clearly important to know the ambient temperature, the water temperature and the maximum 
load during the year (month by month) in order to assess the real operating efficiency of a chiller 
unit.  
 
 
Fig. 3 shows the EER value trend of a chiller without free cooling when operating with a water 
outlet temperature of 5°C. 
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This chiller is designed for 680kW at full load. During the warmer months of the season (June-
August) the required load is 100%, whilst during the colder period (November-March), when 
ambient temperature is much lower, the chiller load is estimated between 50 and 60%. It is 
interesting to observe that the EER in the hotter months, during the worst ambient conditions, has 
minimum value of 4, whilst when the chiller load is around  60%, the EER values are typically 
between 6 and 7, much higher than a standard chiller.  All these values refer to the maximum 
ambient temperature for each month so these EER are considered as a minimum. 
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Fig. 4 shows the outlet water temperature trend. Inverter control achieves much greater water 
accuracy than is possible control with a standard screw compressor. It is evident that the water 
temperature fluctuation is only +/- 0.5°C deviation  from the set point. Furthermore the set point 
value is established much rapidly  than on a standard chiller. 
 
In the European market the adopted index to classify chiller performance is called E.S.E.E.R and 
this is in accordance with E.E.C.C.A.C. proposal (Energy Efficiency and Certification of Central Air 
Conditioner). The formula used to calculate this is: 
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ESEER = 0.03 x EER (100%) + 0.33 x EER (75%) + 0.41 x EER (50%) + 0.23 x EER (25%) 
 
 
The EER value (%) is the efficiency of the chiller at 100%, 75%, 50%, 25% of load under the 
various conditions in accordance with the table below: 
 

100 75 50 25

30 26 22 18

35 30 25 20
3 33 41 23

Water leaving temperature (°C) 7 (constant)
Delta T full load (°C) 5

Air Cooled Chiller
Condenser air temperature (°C)
Weight in ESEER (%)

Load (%)
Water Cooled Chiller

Condenser water temperature (°C)

 
 
For chillers with screw compressor installed with inverter control and variable Vi, the increase 
achieved in the ESEER is 15%. 
 
 
 
Axial Fans with inverter  
 
Hitema also offer the use of inverters applicable to standard axial fans. To control the volume of  
air circulated through the condensers in air cooled chillers simple fan speed regulators to cut the 
phase applied to the fan motor are currently widely used. With this method it is possible to 
decrease the rotation of the motor by intervening directly on the supply voltage. However, with the 
use of inverters, which modulate the frequency from 20 Hz to 50 Hz it is possible to steadily reduce 
the air flow and achieve improved condensing control.   
The benefits observed from the use of frequency variation with respect to voltage variation are:     
 

·  Reduced noise levels, which is a key point when using axial fans for refrigeration in the air 
conditioning sector, as air cooled chillers are widely used in residential, external 
applications; when installed with fans operating from a variable frequency drive, significant 
noise reductions up to 6 dBA for the same chiller unit are possible (ISO3744). 

 
·  Lower energy consumption.  For low-medium speed (rpm) the frequency variation allows a  

reduced power consumption. However the motor efficiency is completely utilized with all 
cooling load.  A cut phase adjustable fan-motor has an efficiency ratio between 72 -74%, 
whereas the same motor with frequency driver has a performance ratio of 80%.   

 
. 
Centrifugal process  pump (2-4 poles) with inverter .  
 
Hitema propose the application of the inverter control on one or more centrifugal pumps, in order to 
obtain a non-dissipative regulation of power with the pump speed variation, depending on the heat 
load required.  
Hence we have obtained significant results in energy saving as you trace the real load energy 
requirements without any additional loss or consumption being incurred by the process. 
To understand how the non-dissipative adjustment is able to act in this method, we can  consider 
the operating curve of a centrifugal pump below. (fig.5) 
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The intersection of the characteristic operating range for a centrifugal pump with a typical flow-
pressure curve, can be used to identify the required point of working regime (point A = 100% 
design flow). If the load in the system requires a  flow of 75% of the maximum design flow by the 
regulation by the classic choke valve installed after the pump then an additional pressure drop is 
artificially introduced and the system must overcome a higher pressure drop (kPa or m.c.a.) than is 
actually required by the load (point B). Furthermore by moving the operating flow point, the pump 
efficiency is also changed, which then introduces a further efficiency loss.    
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By adjusting inverter frequency instead, it follows the real load demand by altering the pump curve 
(fig.6). Varying the speed of the pump varies its actual operating curve, which will move vertically 
downwards and thus we reach into the new operating point (point C) without any artificial valve 
introduction. This results in a real energy saving of 30%. 
The process pumps when installed with an inverter can effectively have zero starting current if the 
water flow can be gradually increased up to the maximum flow, which again avoids potentially 
damaging water hammer. The correct management of the inverter location completes the full 
system optimization.  
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CFT-ESE-CSE-ECFS (SCROLL R407C - R410A) 

 
                                                                                                                                                                                            Graph 1  

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  

 
 
 
                                                                                                                                                                                       

 
                                              Graph  2 
Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  
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ESEF (SCROLL R410A) 

 
                                                                                                                                                                                                  Graph 3  

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  

 
 
 
  

 
                                                                                                                                                                                                 Graph 4  

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  
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ECF-ECS (SCREW R407C) 

 
                                                                                                                                                                                            Graph 5  
Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  

 
 
 
 

   
                                                                                                                                                                                           Graph 6    
      Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 

Tout=7°C, Tamb=35°C), gives the value of cooling ca pacity or absorbed power respectively for different working conditions.  
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EET-EEF (SCREW R134a) 

 
                                                                                                                                                                                                       Graph  7 

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tu=7°C, Tamb=35°C), gives the value of cooling capa city or absorbed power respectively for different working conditions. 

 
 
 
  

 
                                                                                                                                                                                                       Graph  8 

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tu=7°C, Tamb=35°C), gives the value of cooling capa city or absorbed power respectively for different working conditions. 
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EHET-EHEF (HIGH EFFICIENCY SCREW R134a) 

 
                                                                                                                                                                                                    Graph 9  
Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, Tu=7°C, 
Tamb=35°C), gives the value of cooling capacity or absorbed power respectively for different working conditions. 
 
 
 
 

 
                                                                                                                                                                                                 Graph 10  
Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tin=12°C, 
Tu=7°C, Tamb=35°C), gives the value of cooling capa city or absorbed power respectively for different working conditions. 
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ECWS - ECWB (SCREW R407C) 

 
                                                                                                                                                                                                     Graph 1 1 

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tev-in=12°C, Tev-u=7°C, 
Tcond-in.=30°C, Tcond-out=35°C), gives the value of  cooling capacity or absorbed power respectively for different working conditions. 
 
 
 
 
 

 
                                                                                                                                                                                                     Graph 1 2 

Each index value  (kq e Kp) multiplied for the value of cooling capacity and absorbed power at standard conditions (Tev-in=12°C, Tev-u=7°C, 
Tcond-in.=30°C, Tcond-out=35°C), gives the value of  cooling capacity or absorbed power respectively for different working conditions. 
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HFT (SCROLL R410A)  

 
                                                                                                                                                                                                  Graph 13  

Each index value  (kq e Kp) multiplied by the value of heating capacity and absorbed power at standard conditions (leaving Tu warm 
water =45°C, Tamb=7°C, U.R.87%), gives the value of  heating capacity or absorbed power respectively for different working conditions. 
 
 
 
 
 

 
                                                                                                                                                                                          Graph 14  
Each index value  (kq e Kp) multiplied by the value of heating capacity and absorbed power at standard conditions (leaving Tu warm 
water =45°C, Tamb=7°C, U.R.87%), gives the value of  heating capacity or absorbed power respectively for different working conditions. 
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CORRECTION FACTOR  FOR WATER & ETHYLENE GLYCOL SOLU TIONS 

 
 

Multiply the unit performance by correction factors given in the table d.s. (1) Correction factor to obtain the water flow 
with a  � t= 5 °C  

 Table 1  
 
 
 
 
 

CORRECTION COEFFICIENT FOR FOULING FACTOR 
 

To determine the fouling effect on the evaporator, or to the desuperheater and heat recovery, multiply the cooling 
capacity Pf by Kf2  and the adsorbed power by Kp2  

           Table 2  

 
 
 
 

CONDESER CORRECTION FACTORS  

To determine the altitude effect  on the evaporator, or to the desuperheater and heat recovery, multiply the cooling 
capacity  by Kf3  and the adsorbed power by Kp3./ (*) To obtain the maximum ambient temperature subtract the values 
indicated from the maximum ambient temperature in the performance table d.s. 

 Table 3  

 
 
 
 
 
 
 
 
 
 
 

  % Ethylene gl ycol by weight  
 0 10 20 30 40 50 
Freezing point temperature  (°C) 0 -3.7 -8.7 -15.3 -23.5 -35.6 
Cooling capacity correction factor  Kf1 1 0.99 0.98 0.97 0.96 0.93 
Adsorbed power correction factor  Kp1 1 0.99 0.98 0.98 0.97 0.95 
Pressure drop correction factor      Kdp1 1 1.083 1.165 1.248 1.33 1.413 
Water flow correction factor (1)   KFWE1 1 1.02 1.05 1.07 1.11 1.13 

  Evaporator fouling factor (m²°C/W) 
 

 5 x10-5 1x10-4 4x10-4 
Cooling capacity correction factor  Kf2 1 0.98 0.89 
Adsorbed power correction factor /  Kp2 1 0.99 0.93 

 Altitude (m)  
 0 500 1000 1500 2000 2500 
Cooling capacity correction factor   Kf3 1 0.99 0.98 0.977 0.972 0.96 
Adsorbed power correction factor   Kp3 1 1.005 1.012 1.018 1.027 1.034 
Derating of max ambient temperature (*)  Kt3 (°C)  0 0.6 1.1 1.8 2.5 3.3 
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Free cooling performance in function of operative t emperature 

 

Pv

Model Water Tin -3 0 3 6 9

10 26 30 14 - - 2

15 36 30 24 18 - 2

20 46 40 34 28 22 2

10 34 26 18 - - 2

15 47 39 31 24 - 2

20 60 53 45 37 29 2

10 36 28 19 - - 2

15 50 42 33 25 - 2

20 64 56 47 39 31 2

10 37 29 20 - - 2

15 52 43 35 26 - 2

20 67 58 49 41 32 2

10 63 48 34 - - 3

15 87 73 58 44 - 3

20 111 97 83 68 54 3

10 66 50 35 - - 3

15 91 76 61 46 - 3

20 117 102 86 71 56 3

10 74 57 40 - - 4

15 103 86 69 52 - 4

20 132 115 98 80 63 4

10 76 58 41 - - 4

15 105 88 70 53 - 4

20 136 118 100 82 65 4

10 109 84 59 - - 6

15 152 127 102 76 - 6

20 195 170 145 120 94 6

10 125 96 67 - - 6

15 173 145 116 87 - 6

20 222 193 165 136 107 6

10 129 99 69 - - 8

15 180 150 120 90 - 8

20 230 201 170 141 110 8

10 163 125 88 - - 10

15 226 188 150 112 - 10

20 289 251 213 175 137 10

10 194 149 104 - - 10

15 268 223 178 133 - 10

20 343 297 252 207 162 10

10 224 172 120 - - 10

15 311 258 206 154 - 10

20 397 344 292 239 187 10

FREE COOLING (kW)

ECFS 095

Ambient air temperature (°C)

ECFS 030

ECFS 038

R407C

ECFS 022

ECFS 045

ECFS 061

ECFS 075

ECFS 085

ECFS 270

ECFS 330

ECFS 120

ECFS 150

ECFS 180

ECFS 220

 
Table 4  

Tin                   Inlet water temperature  (°C) 
Pv             Max fans absorbed power  (kW)     
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Pv

Model Water Tin -5 -1 3 7 11 15

10 30 22 14 6 - - 1. 9

15 40 32 24 16 8 - 1. 9

20 50 42 34 26 18 10 1. 9

10 40 29 18 8 - - 1. 9

15 53 42 32 21 10 - 1. 9

20 66 56 45 34 24 13 1. 9

10 42 31 20 8 - - 1. 9

15 56 45 37 22 11 - 1. 9

20 70 59 48 36 25 14 1. 9

10 47 34 22 9 - - 1. 9

15 62 49 37 25 12 - 1. 9

20 78 65 52 40 28 15 1. 9

10 73 53 34 14 - - 2. 8

15 97 77 58 38 19 - 2. 8

20 121 101 82 62 43 24 2. 8

10 83 58 37 16 - - 2. 8

15 111 84 63 42 21 - 2. 8

20 138 111 89 68 47 26 2. 8

10 99 72 46 20 - - 3. 8

15 132 105 79 52 26 - 3. 8

20 165 138 111 85 58 32 3. 8

10 123 90 57 24 - - 4. 5

15 164 131 98 65 32 - 4. 5

20 205 172 139 106 73 40 4. 5

10 148 108 69 29 - - 6

15 197 157 118 78 39 - 6

20 247 206 167 127 88 49 6

10 162 119 75 32 - - 6

15 217 173 129 86 43 - 6

20 271 227 183 139 96 53 6

10 205 150 95 41 - - 7. 5

15 273 218 163 108 54 - 7. 5

20 341 286 231 176 121 67 7. 5

10 250 183 116 49 - - 7. 5

15 333 266 198 132 66 - 7. 5

20 417 349 281 214 148 82 7. 5

10 289 211 133 57 - - 7. 5

15 385 306 229 152 75 - 7. 5

20 481 402 324 246 170 94 7. 5

ESEF 330

ESEF 120

ESEF 150

ESEF 170

ESEF 230

ESEF 061

ESEF 075

ESEF 085

ESEF 280

ESEF 038

R410A

ESEF 022

ESEF 045

FREE COOLING (kW)

Ambient air temperature (°C)

ESEF 030

 
Table 5  

 
 
Tin                     Inlet water temperature  (°C) 
Pv               Max fans absorbed power  (kW)     
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Pv

Model Water Tin -3 0 3 6 9 12

10 166 128 120 - - - 16

15 232 193 155 116 - - 16

20 297 258 220 181 142 104 16

10 192 148 137 - - - 12

15 268 223 179 134 - - 12

20 344 299 254 210 165 120 12

10 208 160 150 - - - 12

15 268 223 179 134 - - 12

20 371 323 274 226 178 129 12

10 315 243 170 - - - 16

15 437 365 293 220 147 - 16

20 563 487 416 343 269 196 16

10 328 252 177 - - - 16

15 458 380 304 228 - - 16

20 584 508 433 356 280 204 16

10 379 292 205 - - - 20

15 529 441 352 264 - - 20

20 676 588 500 412 324 236 20

10 389 300 208 - - - 24

15 542 449 361 271 - - 24

20 693 605 512 424 332 242 24

10 449 345 239 - - - 24

15 622 521 415 312 - - 24

20 798 693 588 487 382 277 24

10 525 404 281 - - - 28

15 731 609 487 361 - - 28

20 932 811 689 567 445 319 28

10 624 480 336 - - - 32

15 868 724 580 436 - - 32

20 1112 968 824 676 532 388 32

10 795 611 427 - - - 44

15 1104 922 736 554 - - 44

20 1415 1232 1048 864 680 496 44

10 851 654 457 - - - 48

15 1184 984 788 592 - - 48

20 1513 1317 1120 923 726 529 48

FREE COOLING (kW)

Ambient air temperature (°C)

ECF 290

ECF 320

R407C

ECF 230

ECF 370

ECF 425

ECF 545

ECF 630

ECF 1250

ECF 750

ECF 840

ECF 930

ECF 1020

 
Table 6  

Tin                     Inlet water temperature (°C) 
Pv               Max fans absorbed power (kW)     
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Pv

Model Water Tin -5 -1 3 7 11 15

10 272 199 126 54 - - 12

15 363 289 216 144 72 - 12

20 454 380 306 234 161 89 12

10 268 196 124 53 - - 12

15 357 284 213 141 70 - 12

20 446 373 301 229 158 87 12

10 308 225 142 61 - - 12

15 411 327 244 162 81 - 12

20 513 429 346 263 181 100 12

10 407 297 188 80 - - 12

15 542 432 323 214 107 - 12

20 678 567 457 348 240 133 12

10 400 292 185 79 - - 16

15 534 425 317 210 105 - 16

20 667 558 449 342 236 130 16

10 492 360 228 97 - - 16

15 657 523 391 259 129 - 16

20 821 686 553 421 290 161 16

10 588 429 272 116 - - 16

15 783 624 466 309 154 - 16

20 979 819 660 502 346 192 16

10 687 502 318 136 - - 20

15 916 730 545 362 180 - 20

20 1145 958 772 588 405 224 20

10 695 507 321 137 - - 24

15 927 738 551 366 182 - 24

20 1159 969 781 594 410 227 24

10 787 575 364 155 - - 24

15 1050 836 624 414 206 - 24

20 1312 1098 885 673 464 257 24

10 874 639 405 173 - - 28

15 1166 929 694 461 230 - 28

20 1457 1219 983 749 517 286 28

10 888 649 411 177 - - 32

15 1184 944 705 468 233 - 32

20 1481 1239 999 761 525 290 32

EEF 380

EEF 430

EEF 510

EEF 920

EEF 580

EEF 700

EEF 750

EEF 800

EEF 300

R134a

EEF 210

EEF 330

FREE COOLING (kW)

Ambient air temperature (°C)

EEF 250

 
     Table 7 
 
Tin                     Inlet water temperature (°C) 
Pv               Max fans absorbed power (kW)      
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Pv

Model Water Tin -5 -1 3 7 11 15

10 264 193 122 52 - - 9

15 352 280 210 139 69 - 9

20 440 368 297 226 156 86 9

10 271 198 125 53 - - 9

15 361 288 215 143 71 - 9

20 452 378 304 232 160 88 9

10 312 228 144 62 - - 9

15 417 332 248 164 82 - 9

20 521 435 351 267 184 102 9

10 411 300 190 81 - - 12

15 549 437 326 217 108 - 12

20 686 574 462 352 243 134 12

10 407 297 188 80 - - 12

15 542 432 322 214 106 - 12

20 678 567 457 347 240 132 12

10 501 366 232 99 - - 15

15 669 532 398 264 131 - 15

20 836 699 563 429 296 163 15

10 594 434 275 117 - - 18

15 792 631 471 312 156 - 18

20 991 828 667 508 350 194 18

10 699 510 323 138 - - 21

15 932 742 554 368 183 - 21

20 1164 974 785 598 412 228 21

10 709 517 328 140 - - 21

15 945 752 562 373 185 - 21

20 1181 987 796 606 417 231 21

10 802 586 371 158 - - 24

15 1070 852 636 422 210 - 24

20 1337 1118 901 686 473 261 24

10 881 643 408 174 - - 30

15 1174 936 699 464 231 - 30

20 1468 1228 990 755 520 288 30

10 899 657 416 178 - - 30

15 1199 956 714 474 236 - 30

20 1499 1254 1011 770 531 294 30

FREE COOLING (kW)

Ambient air temperature (°C)

EHEF 290

EHEF 340

R134a

EHEF 230

EHEF 370

EHEF 440

EHEF 510

EHEF 600

EHEF 1070

EHEF 750

EHEF 820

EHEF 880

EHEF 920

 
                                                                                                                                         Table 8  

Tin                     Inlet water temperature (°C) 
Pv               Max fans absorbed power (kW)     
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Example of selection of unit for water 
glycol solutions 
 
Data: 
Cooling capacity required:               340 KW 
Inlet water temperature                    18 ° C  
Outlet water temperature                 13 ° C  
Summer ambient temperature         32 ° C  
Winter ambient temperature            > -10 °C  
Percentage of ethylene glycol          20% 
Refrigerant R407C 

 
·  From the table 8-9 in the catalogue on 

table ECS-ECF select the chiller model 
that is closest to the required refrigerating 
capacity. For instance you select ECF320 
with PN=320 kW of capacity at nominal 
conditions specified in the table.  

·  Nominal power has to be multiply to two 
correction coefficients according to the 
percentage of ethylene glycol in the chiller 
and to the different working temperature 
compared with nominal temperatures. You 
can find correction factors in the graphics 
5-6 on page 31 and in the table 1 on page 
36. From the graphic you can find the 
value of Kq coefficient (Cooling capacity 
index) according to the change of ambient 
temperature and outlet temperatures of 
water / glycol solution.  From the table you 
can find the value of corrective factor which 
change according to percentage of 
ethylene glycol contained in water solution. 
The real capacity of the chiller when it is 
working without free-cooling is:                   

 
PE=PN*Kq* Kf 1=320* 1.24*0,98=389 kW 

 
·  From the table 6 on page 39 you can also 

value free-cooling capacity according to 
ambient temperature (winter) and water 
inlet temperature. For instance, with the 
model chosen, you have a free-cooling 
capacity of 340 kW with -3°C ambient and 
18°C inlet and with absorption of 12 A in 
3phase current 400 V/50 Hz.  

·  You can value the flow rate with following 
formula:  

 
W= PN* KFWE1 /[(Ti-Tu)*1.16]= 

320*1.05/(5*1.16)= 58 m3/h 
 
 
Ti inlet temperature (°C); 
Tu outlet temperature (°C) ; 
KFWE1 correction factor of flow rate according to 
percentage of ethylene glycol that you find in the 
table 1; 

      1.16 constant (water density x specific   heat). 
 

. 
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ELECTRICAL DATA 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

001 1 3,2 2,0 1 0,4 0,1 1 3,0 0,5 7 3 1.5*

002 1 6,4 3,9 1 0,4 0,1 1 3,0 0,5 10 5 1.5*

003 1 7,7 4,7 1 0,4 0,1 1 3,0 0,5 11 5 1.5*

004 1 8 4,9 1 0,5 0,1 1 3,0 0,5 12 5 2.5*

005 1 4,5 2,7 1 0,4 0,1 1 2,0 0,7 7 4 1.5

008 1 6,3 3,8 1 0,4 0,1 1 2,0 0,7 9 5 1.5

010 1 8,9 5,4 1 0,4 0,1 1 2,3 0,9 12 6 2.5

012 1 9,5 5,8 1 3,0 0,7 1 2,3 0,9 15 7 2.5

016 1 12,1 7,4 1 3,0 0,7 1 2,3 0,9 17 9 4

022 1 18,4 11,2 2 6,0 1,4 1 3,0 1,1 27 14 6

030 1 21,4 13,0 2 6,0 1,4 1 3,0 1,1 30 16 10

038 1 26,3 16,0 2 6,0 1,4 1 4,8 2,3 37 20 10

045 1 30,8 18,8 2 6,0 1,4 1 4,8 2,3 42 22 10

061 2 42,8 26,1 2 5,0 2,5 1 5,0 2,7 53 31 16

075 2 52,6 32,1 2 5,0 2,5 1 5,0 2,7 63 37 16

085 2 61,6 37,6 3 4,2 2,2 1 6,9 3,7 73 43 25

095 1 58,0 35,4 3 7,4 3,8 1 6,9 3,7 72 43 25

120 4 85,6 52,2 3 5,3 2,6 1 9,8 4,8 101 60 35

150 4 105,2 64,1 3 14,9 7,6 1 ��� 4,8 130 77 70

180 4 123,2 75,1 3 12,0 6,0 1 11,8 6,7 147 88 70

220 4 164,0 100,0 5 20,0 10,0 1 11,8 6,7 196 117 95

270 4 200,0 121,9 5 20,0 10,0 1 15,0 9,1 235 141 120

330 4 232,0 141,4 5 20,0 10,0 1 15,0 9,1 267 161 150

* 230 V / 1 ph / 50 Hz                                                                                                                             

TOTAL Cable section 
(mm2)

ESE
COMPRESSORS FANS PUMP

 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) Pmax (kW) N° FLA (A) Pmax (kW) A kW

022 1 18,4 11,2 2 8,0 4,7 1,0 3,0 1,1 29,4 17,0 6

030 1 21,4 13,0 2 8,0 4,7 1,0 3,0 1,1 32,4 18,8 10

038 1 26,3 16,0 2 9,0 5,3 1,0 4,8 2,3 40,1 23,6 10

045 1 30,8 18,8 2 9,0 5,3 1,0 4,8 2,3 44,6 26,4 10

061 2 21,4 13,0 3 12,0 7,1 1,0 5,0 2,8 38,4 22,9 16

075 2 26,3 16,0 3 12,0 7,1 1,0 5,0 2,8 43,3 25,9 25

085 2 30,8 18,8 3 13,5 8,0 1,0 6,9 3,8 51,2 30,5 25

095 1 58,0 35,4 4 18,0 10,6 1,0 6,9 3,8 82,9 49,8 35

120 4 21,4 13,0 4 18,0 10,6 1,0 9,8 4,8 49,2 28,4 50

125 4 26,3 16,0 4 18,0 10,6 1,0 9,8 4,8 54,1 31,4 70

180 4 30,8 18,8 3 40,2 22,2 1,0 11,8 6,7 82,8 47,7 95

CSE
FANS Cable section 

(mm2)
COMPRESSORS PUMP TOTAL

 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

22 1 18,4 11,2 2 2,2 4,5 1 3,0 1,1 23,6 16,8 6

30 1 21,4 13,0 2 2,2 4,5 1 3,0 1,1 26,6 18,6 6

38 1 26,3 16,0 2 2,2 4,5 1 4,8 2,3 33,3 22,8 10

45 1 30,8 18,8 2 2,2 4,5 1 4,8 2,3 37,8 25,6 10

61 2 21,4 13,0 3 3,3 6,6 1 5,0 2,8 29,7 22,4 16

75 2 26,3 16,0 3 3,3 6,6 1 5,0 2,8 34,6 25,4 25

85 2 30,8 18,8 4 4,4 8,8 1 6,9 3,8 42,1 31,4 25

95 1 58,0 35,4 4 4,4 8,8 1 6,9 3,8 69,3 48,0 25

120 4 21,4 13,0 3 6,0 12,0 1 9,8 5,0 37,2 30,0 50

150 4 26,3 16,0 4 8,0 16,0 1 9,8 5,0 44,1 37,0 70

180 4 30,8 18,8 4 8,0 16,0 1 11,8 6,9 50,6 41,7 70

220 4 41,0 25,0 5 10,0 20,0 1 11,8 6,9 62,8 51,9 95

270 4 50,0 30,5 5 10,0 20,0 1 15,0 9,1 75,0 59,6 120

330 4 58,0 35,4 5 10,0 20,0 1 15,0 9,1 83,0 64,5 150

ECFS
COMPRESSORS FANS PUMP TOTAL Cable section 

(mm2)
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N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

22 1 15 9,1 2 6,0 3,7 1 3 1,1 24 13,9 6

30 1 16,1 9,8 2 6,0 3,7 1 3 1,1 25 14,6 10

38 1 19,5 11,9 2 6,0 3,7 1 4,8 1,1 30 16,6 10

45 1 23,2 14,1 2 6,0 3,7 1 4,8 1,1 34 18,9 10

61 2 32,2 19,6 2 4,4 2,7 1 5 2,2 42 24,5 16

75 2 39 23,8 2 4,4 2,7 1 5 2,2 48 28,7 16

85 2 46,4 28,3 3 4,1 2,5 1 6,9 3 57 33,8 25

120 4 64,4 39,3 3 5,2 3,2 1 9,8 4 79 46,4 35

150 4 78 47,6 3 5,2 3,2 1 9,8 4 93 54,7 70

170 4 92,8 56,6 3 14,4 8,8 1 11,8 5,5 119 70,9 70

230 4 125,2 76,3 5 24,0 14,6 1 11,8 5,5 161 96,5 95

280 4 164,4 100,2 5 24,0 14,6 1 15 7,5 203 122,4 120

330 4 178,8 109,0 5 24,0 14,6 1 15 7,5 218 131,1 150

Cable section 
(mm2)

COMPRESSORS
ENR

FANS PUMP TOTAL

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

22 1 15 9,1 2 4,96 3,0 1 2,6 1,6 23 14 6

30 1 16,1 9,8 2 4,96 3,0 1 2,6 1,6 24 14 6

38 1 19,5 11,9 2 4,96 3,0 1 2,6 1,6 27 16 10

45 1 23,2 14,1 2 4,96 3,0 1 2,6 1,6 31 19 10

61 2 32,2 19,6 3 7,44 4,5 1 5 3,0 45 27 16

75 2 39 23,8 3 7,44 4,5 1 5 3,0 51 31 25

85 2 46,4 28,3 4 9,92 6,0 1 6,9 4,2 63 39 25

120 4 64,4 39,3 3 11,7 7,1 1 9,8 6,0 86 52 50

140 4 78 47,6 4 15,6 9,5 1 9,8 6,0 103 63 70

170 4 92,8 56,6 4 15,6 9,5 1 11,8 7,2 120 73 70

230 4 125,2 76,3 5 19,5 11,9 1 11,8 7,2 157 95 95

280 4 164,4 100,2 5 19,5 11,9 1 15 9,1 199 121 120

330 4 178,8 109,0 5 19,5 11,9 1 15 9,1 213 130 150

TOTAL Cable section 
(mm2)

ESEF
COMPRESSORS FANS PUMP

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

22 1 19,6 11,9 2 6,0 3,7 1 1,2 0,7 27 16 6

30 1 21,1 12,9 2 6,0 3,7 1 1,2 0,7 28 17 10

38 1 26,6 16,2 2 6,0 3,7 1 2,0 1,2 35 21 10

45 1 30,8 18,8 2 6,0 3,7 1 2,0 1,2 39 24 10

61 2 42,2 25,7 2 5,0 3,0 1 2,5 1,5 50 30 16

75 2 53,2 32,4 2 5,0 3,0 1 2,5 1,5 61 37 16

85 2 61,6 37,6 3 4,2 2,6 1 3,6 2,2 69 42 25

95 1 61,5 37,5 3 7,4 4,5 1 3,6 2,2 73 44 25

120 2 84,2 51,3 3 5,3 3,2 1 5,0 3,0 95 58 35

150 2 108,4 66,1 3 14,9 9,1 1 5,0 3,0 128 78 70

180 2 123 75,0 3 12,0 7,3 1 9,2 5,6 144 88 70

220 4 168,4 102,7 5 20,0 12,2 1 9,2 5,6 198 120 95

270 4 216,8 132,2 5 20,0 12,2 1 12,3 7,5 249 152 120

330 4 246 150,0 5 20,0 12,2 1 12,3 7,5 278 170 150

TOTAL Cable section 
(mm2)

CFT/HFT
COMPRESSORS FANS PUMP
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N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

230 2 87 53.6 4 16.0 8.0 1 9.9 5.5 200 121 120

320 2 112 69.1 6 24.0 12.0 1 13.5 7.5 262 158 185

370 2 122 75.2 6 24.0 12.0 1 13.5 7.5 282 170 240

425 2 163 100.5 8 32.0 16.0 1 13.5 7.5 372 225 2x120

545 2 183 112.8 10 40.0 20.0 1 19.8 11 426 257 2x185

630 2 196 120.9 10 40.0 20.0 1 19.8 11 452 273 2x185

750 2 254 156.6 12 48.0 24.0 1 27.1 15 583 352 2x240

840 2 294 181.3 14 56.0 28.0 1 33.4 18.5 677 409 2x240

930 2 319 196.7 16 64.0 32.0 1 33.4 18.5 735 444 3x185

1020 2 369 227.5 16 64.0 32.0 1 39.7 22 842 509 3x185

1250 2 473 291.6 18 72.0 36.0 1 54.1 30 1072 649 3X240

1350 2 508 313.2 20 80.0 40.0 1 54.1 30 1150 696 3X240

1450 2 589 363.2 22 88.0 44.0 1 54.1 30 1320 800 3X240

ECS
COMPRESSORS FANS PUMP TOTAL

Cable section 
(mm2)

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

230 2 87 53.6 4 16 8.0 1 9.9 5.5 200 121 120

320 2 112 69.1 6 24 12.0 1 13.5 7.5 262 158 185

370 2 122 75.2 8 32 16.0 1 13.5 7.5 290 174 240

425 2 163 100.5 8 32 16.0 1 19.8 11 378 228 2x120

545 2 183 112.8 10 40 20.0 1 19.8 11 426 257 2x185

630 2 196 120.9 10 40 20.0 1 27.1 15 459 277 2x185

750 2 254 156.6 12 48 24.0 1 33.4 18.5 589 356 2x240

840 2 294 181.3 14 56 28.0 1 33.4 18.5 677 409 2x240

930 2 319 196.7 16 64 32.0 1 39.7 22 742 447 3x185

1020 2 369 227.5 16 64 32.0 1 54.1 30 856 517 3x185

1250 2 473 291.6 20 80 40.0 1 54.1 30 1080 653 3X240

1350 2 508 313.2 22 88 44.0 1 66.8 37 1171 707 3X240

1450 2 589 363.2 22 88 44.0 1 66.8 37 1333 807 3X240

TOTAL Cable section 
(mm2)

ECF COMPRESSORS FANS PUMP

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

210 2 112 68.3 4 16 8 1 9.9 5.5 250 150 185

250 2 122 74.4 4 16 8 1 9.9 5.5 270 162 185

300 2 146 89.0 6 24 12 1 13.5 7.5 330 198 240

330 2 163 99.4 6 24 12 1 13.5 7.5 364 218 2x95

380 2 183 111.6 6 24 12 1 13.5 7.5 404 243 2x120

430 2 209 127.4 8 32 16 1 19.8 11 470 282 2x150

510 2 254 154.9 8 32 16 1 19.8 11 560 337 2x240

580 2 294 179.2 8 32 16 1 27.1 15 647 389 3x150

700 2 319 194.5 10 40 20 1 33.4 18.5 711 427 3x150

750 2 358 218.3 10 40 20 1 33.4 18.5 789 475 3x185

800 2 374 228.0 12 48 24 1 33.4 18.5 829 499 3x185

920 2 430 262.2 16 64 32 1 39.7 22 964 578 3x240

1000 2 473 288.4 16 64 32 1 39.7 22.0 1050 631 3x240

1100 2 508 309.7 16 64 32 1 54.1 30.0 1134 681 3x240

1210 2 589 359.1 18 72 36 1 54.1 30.0 1304 784 3x240

EET Cable section 
(mm2)

COMPRESSOR FANS PUMP TOTAL
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N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

210 2 112 69.1 6 24 12 1 9.9 5.5 258 156 185

250 2 122 75.2 6 24 12 1 9.9 5.5 278 168 185

300 2 146 90.0 6 24 12 1 13.5 7.5 330 200 240

330 2 163 100.5 6 24 12 1 13.5 7.5 364 221 2x95

380 2 183 112.8 8 32 16 1 19.8 11 418 253 2x120

430 2 209 128.9 8 32 16 1 19.8 11 470 285 2x150

510 2 254 156.6 8 32 16 1 27.1 15 567 344 2x240

580 2 294 181.3 10 40 20 1 27.1 15 655 398 3x150

700 2 319 196.7 12 48 24 1 33.4 18.5 719 436 3x150

750 2 358 220.7 12 48 24 1 39.7 22 804 487 3x185

800 2 374 230.6 14 56 28 1 39.7 22 844 511 3x185

920 2 430 265.1 16 64 32 1 54.1 30 978 592 3x240

1000 2 473 291.6 16 64 32 1 54.1 30 1064 645 3x240

1100 2 508 313.2 18 72 36 1 66.8 37 1155 699 3x240

1210 2 589 363.2 20 80 40 1 66.8 37 1325 803 3x240

EEF 
COMPRESSORS FANS PUMP TOTAL

Cable section 
(mm2)

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

230 2 112 69.1 4 16 8 1 9.9 5.5 250 152 185

290 2 122 75.2 6 24 12 1 9.9 5.5 278 168 185

340 2 146 90.0 6 24 12 1 13.5 7.5 330 200 240

370 2 163 100.5 6 24 12 1 13.5 7.5 364 221 2x95

440 2 183 112.8 8 32 16 1 13.5 7.5 412 249 2x120

510 2 209 128.9 8 32 16 1 19.8 11 470 285 2x150

600 2 254 156.6 10 40 20 1 19.8 11 568 344 2x240

750 2 319 196.7 10 40 20 1 27.1 15 705 428 3x150

820 2 319 196.7 12 48 24 1 33.4 18.5 719 436 3x150

880 2 358 220.7 14 56 28 1 33.4 18.5 805 488 3x185

920 2 374 230.6 16 64 32 1 33.4 18.5 845 512 3x185

1070 2 430 265.1 18 72 36 1 39.7 22 972 588 3x240

1160 2 508 313.2 20 80 40 1 54.1 30 1150 696 3x240

1330 2 589 363.2 22 88 44 1 54.1 30 1320 800 3x240

TOTAL
Cable section 

(mm2)
EHET 

COMPRESSORS FANS PUMP

 
 
 
 
 

N° FLA (A) P max (kW) N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

230 2 112 69.1 6 24 12 1 9.9 5.5 258 156 185

290 2 122 75.2 6 24 12 1 9.9 5.5 278 168 185

340 2 146 90.0 6 24 12 1 13.5 7.5 330 200 240

370 2 163 100.5 8 32 16 1 13.5 7.5 372 225 2x95

440 2 183 112.8 8 32 16 1 19.8 11 418 253 2x120

510 2 209 128.9 10 40 20 1 19.8 11 478 289 2x150

600 2 254 156.6 10 40 20 1 27.1 15 575 348 2x240

750 2 319 196.7 12 48 24 1 27.1 15 713 432 3x150

820 2 319 196.7 14 56 28 1 33.4 18.5 727 440 3x150

880 2 358 220.7 16 64 32 1 39.7 22 820 495 3x185

920 2 374 230.6 18 72 36 1 39.7 22 860 519 3x185

1070 2 430 265.1 20 80 40 1 54.1 30 994 600 3x240

1160 2 508 313.2 22 88 44 1 54.1 30 1158 700 3x240

1330 2 589 363.2 22 88 44 1 66.8 37 1333 807 3x240

TOTAL Cable section 
(mm2)

EHEF COMPRESSORS FANS PUMP
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N° FLA (A) P max (kW) N° FLA (A) P max (kW) A kW

005 1 4,5 2,7 1 2,0 1,2 7 4 1.5

008 1 6,3 3,8 1 2,0 1,2 8 5 1.5

010 1 8,9 5,4 1 2,3 1,4 11 7 2.5

012 1 9,5 5,8 1 2,3 1,4 12 7 2.5

016 1 12,1 7,4 1 2,3 1,4 14 9 4

022 1 18,4 11,2 1 3,0 1,8 21 13 6

030 1 21,4 13,0 1 3,0 1,8 24 15 10

038 1 26,3 16,0 1 4,8 2,9 31 19 10

045 1 30,8 18,8 1 4,8 2,9 36 22 10

061 2 42,8 26,1 1 5,0 3,0 48 29 16

075 2 52,6 32,1 1 5,0 3,0 58 35 16

085 2 61,6 37,6 1 6,9 4,2 69 42 25

095 1 58,0 35,4 1 6,9 4,2 65 40 25

120 4 85,6 52,2 1 9,8 6,0 95 58 35

150 4 105,2 64,1 1 ��� 6,0 115 70 70

180 4 123,2 75,1 1 11,8 7,2 135 82 70

240 4 164,0 100,0 1 11,8 7,2 176 107 95

300 4 200,0 121,9 1 15,0 9,1 215 131 120

370 4 232,0 141,4 1 15,0 9,1 247 151 150

ECWS
COMPRESSORS PUMP TOTAL

Cable section 
(mm2)

 
 
 
 

N° FLA (A) P max (kW) A kW

260 2 87 53 174 106 120

290 2 112 68 224 137 185

320 2 112 68 224 137 185

370 2 122 74 244 149 240

480 2 163 99 326 199 2x120

570 2 183 112 366 223 2x185

630 2 196 119 392 239 2x185

750 2 254 155 508 310 2x240

900 2 294 179 588 358 2x240

1000 2 337 205 674 411 3x185

1150 2 369 225 738 450 3x185

1500 2 473 288 946 577 3X240

1700 2 508 310 1016 619 3 x 240

ECWB
COMPRESSORS TOTAL Cable 

section 
(mm2)
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Legend:  
 
- FLA(A): maximum current absorbed by chiller’s motor at 
normal condition (Full load ampere); 
- Pmax: Electric power referred to the FLA amperage; 
- Each above device works to 400V/50Hz/3Ph; 
- FLA-Pmax are calculated for a single component (a pump, a 
compressor, a fan). 
- Cable section: mm2 x phase, massima temperatura ambiente 
40°C. 
- Voltage drop is calculated with following formula:  
 

IK
V

×
×D 1000  

  
I is current (A); 
K is drop coefficient (� /m); 

VD  is voltage drop (V). 

 

 

 
 
Power supplied 400V/50Hz/3Ph directly to the main 
switch which has been selected on the basis of the 
maximum current supplied to the unit. 
 
 

 
. 

             
 
 
Please note: 
When the supply cable has to have a large cross 
section (in accordance with the standards in force in 
each country), check the maximum diameter that can 
be connected to the main switch on the unit. If 
necessary, a larger main switch can be ordered (as 
an option). The main switches indicated are for 
standard models. 

 
  

 
 
 
Free contacts as an optional:  
 
Every model can be equipped with free contacts for 
different functions and/or alarm indications. 
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  Microprocessor control system  
 

A microprocessor controls all unit functions and 
allows any adjustment to be made. 
By means of the microprocessor the self-point 
values and functioning parameters can be entered 
directly. 
This type of microprocessor can control up to four 
compressors. It is equipped with an acoustic and 
visual alarm, push buttons for the various functions, 
continuous control of the system and a data saving 
system in the case of a power cut. 
The set-point values can be set and shown on the 
display. 
The control software is created by Hitema that in 15 
years was able to develop for correct application and 
able to implement it every time with new 
improvements and updates following market 
demands and proposing new functions and 
applications. Today the software version is 2.8. 

 
 

Main function:  
 

- Indication of the inlet and outlet water 
temperature; 

- Identification and display of alarms; 
- The control of up to two pumps (stand-by 

function) with automatic change-over in the 
case of a failure; 

- Continuous modulation (0-10V) of the “Free-
cooling” valve; 

- Delay of the flow switch at start up; 
- Operation hour counter for the compressor(s); 
- Compressor rotation; 
- The non simultaneous turning of the 

compressors; 
- Pump-down functioning; 
- Electronic antifreeze thermostat; 
- Remote On-Off; 
- Functioning signal; 
- Manual operation; 
- Manual reset;  
- Alarms: 

 High and low pressure, oil an thermal;                       
overload cut-out for each compressor; 

      fan thermal over load cut-out; 
      Antifreeze; 
      flow switch;  
      Eeprom error. 
 
 
 

Control 
 
There are two different modes for controlling the 
control thermostat: 

- control depending on the water temperature 
values measured by the probe installed at the 

 

evaporator inlet; 
- control depending on the water temperature 

values measured by the probe installed at the 
evaporator outlet 

 
In the first case, the control is proportional and based 
on the absolute temperature value measured by the 
probe; in the second case, control features a dead 
band based on the time of the temperature measured 
by the probe remains over certain thresholds. The 
type of control in an case depends on the type of 
compressor managed: 

- if the compressor features stepped capacity 
control (load steps) then either type of control 
can be used; 

- if the compressor features continuous 
capacity control, then only outlet temperature 
control will be available. 

 
 
Control Set-point 
 
Employed inputs: 

- digital input to enable second set point; 
- analogue input for remote set point variation; 
- supervisor serial network 

 
Employed parameters: 

- control set point; 
- enable second set point from digital input; 
- enable remote set point from analogue input; 
- limits for calculating remote set point from 

analogue input; 
- display set point used by the control 

 
 
Description of operation 
 
The temperature control, irrespective of the type, is 
based on the setting of two fundamental parameters: 
set point and control band. 
The control set point can be changed according to the 
operating requirements of the unit. 
There are four different ways to change the control 
set point: 

- different from the screen: accessing the 
special screen, the user can set the value of 
the parameter directly; 

- different from the supervisor: if a supervisory 
system is connected, the cooling or heating 
set point can be modified by accessing the 
dedicated addresses; 

- different from digital input: enabling the 
management of the secondary set point, the 
set point defined on the dedicated screen will 
be replaced by the corresponding user 
parameter, depending on the status of the 
digital input; 

- different from analogue input: enabling the 
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remote set point from analogue input (0-1V) 
will activate the control set point 
compensation, with a proportional value 
between the two limits for the conversation of 
the input signal. 

All the conditions may exist together, condition “1” 
is always active, while the others can be enabled or 
disabled separately. 

 
 
Inlet temperature control 
 
Employed inputs: 
- water temperature at evaporator inlet 
 
Employed parameters: 
- type of unit 
- total number of compressors 
- type of compressor capacity control 
- number of capacity control steps 
- control set point 
- proportional band for control at inlet 
- type of control (proportional or 

proportional+integral) 
- integration time (if the proportional+integral 

control is enabled) 
- time between start up and first capacity 

control 
- time between first and second capacity 

control 
- time between second and third capacity 

control 
- time between third and fourth capacity control 
 
Outputs used: 
- liquid solenoid 
- winding for compressor line-delta-star 
- all compressors capacity control relays 

 
The thermostatic control according to the values 
measured by the temperature probe at the 
evaporator inlet, is based on proportional control. 
According to the total number of configured 
compressors and capacity control steps per 
compressor, the set control band will be subdivided 
into a certain number of steps of equal amplitude. 
When the activation thresholds of the individual 
steps is exceeded, a different compressor or 
capacity control steps will be activated. 
To determine the different activation thresholds, the 
following relations must be applied: 

- total number of control steps: total number of 
compressors * number of capacity 
control/compressor steps 

- step proportional amplitude: proportional 
control band / total number of control steps 

- step activation thresholds: control set point + 
(step proportional amplitude * step sequential 
number [1,2,3…])  

 
 

Outlet temperature control 
 
Employed inputs: 

- water temperature at evaporator outlet 
 
Employed parameters: 

- type of unit 
- total number of compressors 
- type of compressor capacity control 
- number of capacity control steps 
- control set point 
- control band for outlet control 
- delayed starting of compressor capacity 

control stages 
- devices activation delay 
- devices disablement delay 
- summer limit of temperature at outlet (powers 

down all compressors without observing the 
disabling time) 

- winter limit of temperature at outlet (powers 
down all compressors without observing the 
disabling time) 

 
Outputs used: 
- liquid solenoid 
- windings for compressor line-delta-star 
- all compressor capacity control relays 

 
A neutral temperature zone is identified, based on 
set set-point and band values. 
- Temperature values between the set point and set 
point + band (A < temperature < B) will not switch 
any compressors On/Off [A is set point, B is set 
point+dead band] 
- Temperature values above set point + band 
(temperature > point B) will activate the 
compressors 
- Temperature values below the set point 
(temperature < point A) will deactivate the 
compressors 
 
A temperature threshold, subdivided into summer 
and winter is also specified: the installed devices 
are unconditionally disabled above/below this 
threshold, in order to prevent the units producing 
too much cold/heat. With capacity-control 
compressors, the activation and deactivation occur 
further outside of point A and point B. 
 

 
 
Accessories: 

 
- Electronic card for connection to BMS and 

pLAN; 
-     Remoting display up to a maximum of 1 km is  
available or control via web. 
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Networking 
 
Hitema avails itself of electronical control system 
to monitor performance of its chillers.  
 
All models that are provided with Carel last 
version control pCO3 and  Modbus®  protocol use 
the  Hitema software which is created from our 
experience and guarantee the reliability of 
standard software with more new function that 
improve the performance of all unit.  
 
 
Adding a card as option to Carel control, it’s 
allowed interfacing with Modbus®, BACnet™ e 
LonWorks®. 
 
-   Option card RS485 for Modbus® protocol; 
-   Option card LON for LonWorks® protocol; 
- Option card pCONET  for BACnet™ MS/TP 
protocol; 
-  Option card pCOWEB for BACnet™ Ethernet™ 
protocol. 
 
Chiller with scroll compressor and no free cooling 
use Microchiller 2 control with standard software. 
 
 
 

 
 

Plant supervisor Pro  
 
More and more attention is paid today to save energy. 
On this subject, PlantVisorPRO offers a range of 
functions that allow to save energy and reduce plant 
management costs such as: floating suction pressure. 
Light management set point change night/day  
 
Plant Visor Pro is new generation of supervisor and it 
is dedicated to small installation and to large plant 
installation. The system offers an intuitive efficient 
with all the tools of a modern program of supervisor. 
 
 

 
 
 
Effective maintenance 
 
To be immediately informed it is an advantage. Your 
plants are always under control, and with a simple 
“click”...they are within your reach.  Thanks to remote 
system, many problems can be immediately solved 
without going on site. 
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Diagram 1  

 
 
 
 

 
HYDRAULIC CIRCUIT 

 
STANDARD REFRIGERATION CIRCUIT 

EC EVAPORATOR INLET TEMPERATURE SENSOR FLT1-FLT2 FILTER DRYERS FOR LIQUID LINE 1-2 

TA EVAPORATOR OUTLET TEMPERATURE SENSOR HPA1-HPA2 HIGH PRESSURE SWITCH AUTOM. RESET CIRCUIT 1-
2 

TFC AIR TEMPERATURE SENSOR (STANDARD ON FREE 
COOLING) 

HPM1-
HPM2 

HIGH PRESSURE SWITCH MANUAL RESET CIRCUIT 1-
2 

MP PROCESS PUMP (OPTIONAL) LIQ1-LIQ2 HUMIDITY INDICATOR/SIGHT GLASS FOR LIQUID LINE 
MW WATER PRESSURE INDICATOR LP1-LP2 LOW PRESSURE SWITCH CIRCUIT 1-2 

FL FLOW SWITCH (OPTIONAL) 
MAP1-
MAP2 HIGH PRESSURE INDICATOR 

RA ANTIFREEZE HEATERS (OPTIONAL) 
MBP1-
MBP2 LOW PRESSURE INDICATOR 

SER WATER TANK (OPTIONAL) MC1-MC2 COMPRESSORS (CIRCUIT 1-2) 
SFA 2 MANUAL AIR VALVE FOR EACH BATTERY MV AXIAL FAN MOTOR 

SFC1-SFC2 AIR-WATER EXCHANGER (STANDARD ON FREE COOLING 
VERSIONS) 

PDO1-PDO2 OIL DIFFERENTIAL SWITCH/OIL LEVEL SENSOR 1-2 

VFC DOUBLE VALVE 2-WAY (STANDARD ON FREE COOLING 
VERSIONS) 

RA1-RA2 SUCTION SHUT OFF VALVE 1-2 

VRA NON RETURN VALVES (FOR FREE COOLING) RC1-RC2 COMPRESSORS 1-2 CRANKCASE HEATER 
VSA SHUT OFF VALVE (OPTIONAL) RL1-RL2 LIQUID VALVE 1-2 

VSC DISCHARGE VALVE (FOR EVAPORATOR AND FREE 
COOLING) 

RLQ1-RLQ2 LIQUID RECEIVER 

VSW SAFETY WATER VALVE (TANK, EVAPORATOR INLET AND 
FREE COOLING) 

RM1-RM2 DISCHARGE SHUT OFF VALVE 

 

SCE1-SCE2 AIR HEAT EXCHANGER (CONDENSER) 
SCA WATER EXCHANGER (EVAPORATOR) 
SCR1-SCR2 FILL-UP VALVE 
SV1-SV2 SOLENOID-VALVE FOR LIQUID LINE (CIRCUIT 1-2) 

COMPONENT COOLING CIRCUIT TRS1-TRS2 PRESSION TRASDUCERS 1-2 
 VSA1-VSA2 SAFETY VALVE (HIGH PRESSURE LINE) 
SVI1-SVI2 SOLENOID VALVE FOR INJECTION LINE (OPTION) VSE1-VSE2 SAFETY VALVE FOR SHELL AND TUBE EVAPORATOR 

VIL1-VIL2 THERMOSTATIC VALVE OR CAPILLAR FOR INJECTION LINE 
1-2 (OPTION) 

VTS1-VTS2 THERMOSTATIC EXPANSION VALVE 
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OPTION CODIFICATION FOR SPC RANGE, SERIES ESE – CSE - ECFS – ENR – ESEF 
 

 
1.0  MECHANICAL CONFIGURATION 

1,01 LNJ  low noise version (jacket at compressors, electronic fan speed control) 
1,02 CF  condenser aluminium  filter 
1,03 CV epoxy coated aluminium fin coils 
1,04 CC copper / copper condenser 
1,05 CG “fin-guard silver” treatment at condenser 
1,06 C1 aluminium door for close cabinet (outdoor installation for models 005-008-010-012-016) 
1,07 C2 galvanized door for close cabinet (outdoor installation for models 005-008-010-012-016) 
1,08 GALV1 galvanized main frame  
1,09 GALV2 galvanized panels  
1,10 ATV rubber type antivibrant mountings 
1,11 ATS spring type antivibrant mountings 

2.0 HYDRIC CIRCUIT CONFIGURATION 
2,01 BPA  automatic by pass 
2,02 CS.B-ES.T.WP carbon steel hydric circuit, plate evaporator, with pump and with tank 
2,03 SS.B-ES.T.WP stainless steel hydric circuit, plate evaporator, with pump and with tank 
2,04 NT.NP without tank, without pump 
2,05 NT without tank 
2,06 DP double pump with contactor and overload 
2,07 PH pump with 50 mca available with contactor and overload 
2,08 DPH double pump with 50 mca available with contactor and overload 
2,09 AT management pumps  
2,10 VTP manual valve between tank and pump 
2,11 RAGT antifreeze heater inertial tank 
2,12 RAGE antifreeze heater evaporator 
2,13 RAGP antifreeze heater pump 
2,14 LLA electric float low level alarm 

3.0 REFRIGERANT CIRCUIT CONFIGURATION 
3,01 CSV compressor suction and delivery valve 
3,02 HP high pressure gauge (standard from model 061 to model 330) 
3,03 DS de-super heater at 20% with plate exchanger 
3,04 PMC precision leaving temperature (Dt </=1°C) 
3,05 LW1 low water temperature (outlet until 0°C), included of electronic fan speed control, R407C 
3,06 LW2 low water temperature (outlet until -5°C),  incl. of electronic fan speed control, R407C carter heater 
3,07 LW3 low water temperature (outlet until -10°C) , incl. of electronic fan speed control, R404A carter heater, 
  double thermic insulation 
3,08 LW4 low water temperature (outlet until -15°C) , incl. of electronic fan speed control, R404A carter heater, 
  double thermic insulation 
3,09 LT low ambient temp.(until-20°C), incl. of ele ctr fan speed control, R407C carter heater, heater on el.board 

4.0 ELECTRIC CIRCUIT CONFIGURATION 
4,01 RV electronic fan speed control (cut-phasel) 
4,02 RVG general volt-metric relay 
4,03 CSF 3-phases sequenze relay 
4,04 OFC on-off  compressors signal 
4,05 SF soft start 
4,06 SN without neutral (standard from model 061 to model 330) 
4,07 OP pump overload  (option from model 005 to model 016. Standard from model 022 to model 330) 
4,08 OF fan overload (option from model 005 to model 016. Standard from model 022 to model 330) 
Remote connection arrangement 
4,09 RS485 serial card for Carel / Modbus RS485 
4,10 OFR remote display (on/off) 
4,11 OFRC remote control with on/off + alarm management 

5.0 PACKING 
5,01 WCA wooden cage packing ISPM15 
5,02 NCC nylon + cartoon corners + coil protection packing 
5,03 ANS rubber pad antivibrating (shipment) 
5,04 PLT pallet / pallet ISPM15 
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OPTION CODIFICA FOR RANGE SCC, SERIES CFT – HFT 
 
 
1.0 MECHANICAL CONFIGURATION 

1,01 LNJ  bassa rumorosità (cuffie ai compressori, regolatore di velocità) 
1,02 GPC condenser protection guards 
1,03 CF  condenser aluminium  filter 
1,04 CV epoxy coated aluminium fin coils  
1,05 CC copper / copper condenser 
1,06 CG “fin-guard silver” treatment at condenser 
1,07 ATV rubber type antivibrant mountings 
1,08 ATS spring type antivibrant mountings 

2.0 HYDRIC CIRCUIT CONFIGURATION 
2,01 WP  with pump with contactor and overload 
2,02 DP double pump with contactor and overload, double no-return valve 
2,03 AT management pumps  
2,04 T tank, including safety valve and air nipple 
2,05 VTP manual valve between tank and pump 
2,06 RAGT antifreeze heater inertial tank 
2,07 RAGE antifreeze heater evaporator 
2,08 RAGP antifreeze heater pump 
2,09 LLA electric float low level alarm 
2,10 FL flow switch (supplied separately for version without pump, without tank) 

3.0 REFRIGERANT CIRCUIT CONFIGURATION 
3,01 CSV compressor suction and delivery valve 
3,02 HP high pressure gauge 
3,03 LP low pressure gauge 
3,04 DS de-super heater at 20% with plate exchanger 

4.0 ELECTRIC CIRCUIT CONFIGURATION 
4,01 RV electronic fan speed control (cut-phase) 
4,02 RVG general volt-metric relay 
4,03 CSF 3-phases sequence relay 
4,04 OFC on-off  compressors signal 
4,05 SF soft start 
4,06 SN without neutral (standard from model 061 to model 330) 
Remote connection arrangement 
4,08 RS485 serial card for Carel / Modbus RS485 
4,09 OFR remote display (on/off) 
4,10 OFRC remote control with on/off + alarm management 

5.0 PACKAGING 
5,01 WCA wooden cage packing ISPM15 
5,02 NCC nylon + cartoon corners + coil protection packing 
5,03 ANS rubber pad antivibrating (shipment) 
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OPTION CODIFICATION FOR RANGE BIG EVOLUTION, 
SERIES ECS – ECF – EET – EEF – EHET – EHEF – ITC - ITF 
 
1.0 MECHANICAL CONFIGURATION 

1,01 LN  low noise with  jacket (LNJ) or box with phono-abs. material  (LNX) at compressors 
1,02 SLN  super low noise  with  jacket (LNJ) or box with phono-abs. material (LNX) at compr., bigger main frame 
1,03 GPRC refrigerant circuit protection guards 
1,04 GPC condenser protection guards 
1,05 CF condenser aluminium  filter 
1,06 ATV rubber type antivibrant mountings 
1,07 ATS spring type antivibrant mountings 
Condensing coil  
1,08 CV epoxy coated aluminium fin coils  
1,09 CG “fin-guard silver” treatment at condenser 
1,10 CC copper / copper condenser  
1,11 CHCP humidifying and cooling pads 

2.0 HYDRIC CIRCUIT CONFIGURATION  
2,01 WP  with pump 2 poles with contactor and overload 
2,02 VTP manual valve between tank and pump  
2,03 RAGP antifreeze heater pump  
2,04 SLNP pump box (super low noise version) 
2,05 IRP pump inverter 
Double pump 
2,06 DP double pump 2 poles with contactor and overload 
2,07 AT management pumps 
2,08 VTPD double manual valve between tank and pump 
2,09 RAGDP resistenza antigelo pompa 
2,10 SLNPD double pump box (super low noise version)  
2,11 IRPD double pump inverter 
Tank 
2,12 T tank, including safety valve and air nipple 
2,13 RAGT antifreeze heater inertial tank 
2,14 LLA electric float low level alarm  
Connections 
2,15 EVF insulated evaporator flanges and counter flanges, insulated piping 
2,16 RAGEV antifreeze heater flange connections 
2,17 RAGE antifreeze heater evaporator 
2,18 FY mechanical filter at Y (supplied outside the unit) 
2,19 FL flow switch (supplied separately for version without pump, without tank, with Victaulic In/Out connect.) 

3.0 REFRIGERANT CIRCUIT CONFIGURATION 
3,01 CSV compressor suction and delivery valve (standard) 
3,02 DRV double relief valves 
3,03 PCN compressor liquid injection,incl dehydrating filter and solenoid valve 
3,04 PDF oil differential pressure  
3,05 HP/LP high and low pressure gauges for each circuit (standard) 
3,06 LPT low pressure transducers 
3,07 DS de-super heater at 20% with plate exchanger  
3,08 HRS total heat recovery in series 
3,09 HRP total heat recovery in parallel 
3,10 LT1 for no free-cooling chillers: low ambient temperature (until -25°C), including electric board  heater, hot 
  gas valve at condensers (standard until -10°C) 
3,11 LT2 for free-cooling: low ambient temp. (until -25°C), including electric board heater, (standard  until -10°C) 
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4.0 ELECTRIC CIRCUIT CONFIGURATION 
4,01 RV electronic fan speed control (cut-phase) 
4,02 EC EC fans 
4,03 IR fan inverter including inductances and sinusoidal filter 
4,04 ES secondary thermo regulated electric board 
4,05 IFO individual fan overload 
4,06 RVG general volt-metric relay 
4,07 CSF 3-phases sequence relay 
Remote connection arrangement 
4,08 OFC on-off compressor signal (free contact) 
4,09 RS485 serial card for Carel / Modbus RS485 
4,10 LON serial card for Echelon 
4,11 BAC serial card for Bacnet 
4,12 PLW plantwatchPRO 
4,13 PLV plantvisor 

5.0 PACKAGING 
5,01 WCA wooden cage packing ISPM15 
5,02 NCC nylon + cartoon corners + coil protection packing 
5,03 ANS rubber pad antivibrating (shipment) 
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OPTION CODIFICATION FOR RANGE WCC, SERIES ECWS 
 
 
1.0 MECHANICAL CONFIGURATION (Close mainse frame li ke ESE series) 

1,01 LNJ  low noise version (jacket at compressors, electronic fan speed control) 
1,02 C1 aluminium door for close cabinet (outdoor installation for models 005-008-010-012-016) 
1,03 C2 galvanized door for close cabinet (outdoor installation for models 005-008-010-012-016) 
1,04 GALV1 galvanized main frame  
1,05 GALV2 galvanized panels 
1,06 ATV rubber type antivibrant mountings 
1,07 ATS spring type antivibrant mountings 

2.0 HYDRIC CIRCUIT CONFIGURATION 
2,01 BPA  automatic by pass 
2,02 CS.B-ES.T.WP carbon steel hydric circuit, plate evaporator, with pump and with tank 
2,03 SS.B-ES.T.WP stainless steel hydric circuit, plate evaporator, with pump and with tank  
2,04 NT.NP without tank, without pump 
2,05 NT without tank 
2,06 DP double pump with contactor and overload 
2,07 PH pump with 50 mca available with contactor and overload 
2,08 DPH double pump with 50 mca available with contactor and overload  
2,09 AT management pumps 
2,10 VTP manual valve between tank and pump  
2,11 RAGT antifreeze heater inertial tank 
2,12 RAGE antifreeze heater evaporator 
2,13 RAGP antifreeze heater pump 
2,14 LLA electric float low level alarm 

3.0 REFRIGERATING CIRCUIT CONFIGURATION 
3,01 CSV compressor suction and delivery valve 
3,02 HP high pressure gauge (standard from model 061 to model 330) 
3,03 DS de-super heater at 20% with plate exchanger 
3,04 PMC precision leaving temperature (Dt </=1°C) 
3,05 LW1 low water temperature (outlet until 0°C), included of electronic fan speed control, R407C 
3,06 LW2 low water temperature (outlet until -5°C),  incl. of electronic fan speed control, R407C carter heater 
3,07 LW3 low water temperature (outlet until -10°C) , incl. of electronic fan speed control, R404A carter heater, 
  double thermic insulation 
3,08 LW4 low water temperature (outlet until -15°C) , incl. of electronic fan speed control, R404A carter heater, 
  double thermic insulation 
3,09 LT low ambient temp.(until-20°C), incl. of ele ctr fan speed control, R407C carter heater, heater on el.board 

4.0 ELCTRIC CIRCUIT CONFIGURATION 
4,01 RVG general volt-metric relay 
4,02 CSF 3-phases sequenze relay 
4,03 OFC on-off  compressors signal 
4,04 SF soft start 
4,05 SN without neutral (standard from model 061 to model 330) 
4,06 OP pump overload  (option from model 005 to model 016. Standard from model 022 to model 330) 
4,07 OF fan overload (option from model 005 to model 016. Standard from model 022 to model 330) 
Remote connection arrangement 
4,08 RS485 serial card for Carel / Modbus RS485 
4,09 OFR remote display (on/off) 
4,10 OFRC remote control with on/off + alarm management 

5.0 PACKAGING 
5,01 WCA wooden cage packing ISPM15 
5,02 NCC nylon + cartoon corners + coil protection packing 
5,03 ANS rubber pad antivibrating (shipment) 
5,04 PLT pallet / pallet ISPM15 
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OPTION CODIFICATION FOR RANGE WCC, SERIES ECWB  
 
 
 
1.0 MECHANICAL CONFIGURATION 

1,01 LN  low noise with  jacket (LNJ) or box with phono-abs. material  (LNX) at compressors  
1,02 ATV rubber type antivibrant mountings 
1,03 ATS spring type antivibrant mountings 

2.0 HYDRIC CIRCUIT CONFIGURATION 
2,01 WP  with pump 2 poles with contactor and overload 
2,02 VTP manual valve between tank and pump  
2,03 RAGP antifreeze heater pump  
2,04 SLNP pump box (super low noise version) 
2,05 IRP pump inverter 
Double pump 
2,06 DP double pump 2 poles with contactor and overload 
2,07 AT management pumps 
2,08 VTPD double manual valve between tank and pump 
2,09 RAGDP resistenza antigelo pompa 
2,10 SLNPD double pump box (super low noise version)  
2,11 IRPD double pump inverter 
Tank 
2,12 T tank, including safety valve and air nipple 
2,13 RAGT antifreeze heater inertial tank 
2,14 LLA electric float low level alarm  
Connections 
2,15 EVF insulated evaporator flanges and counter flanges, insulated piping 
2,16 RAGEV antifreeze heater flange connections 
2,17 RAGE antifreeze heater evaporator 
2,18 FY mechanical filter at Y (supplied outside the unit) 
2,19 FL flow switch (supplied separately for version without pump, without tank, with Victaulic In/Out connect.) 

3.0 REFRIGERATIN CIRCUIT CONFIGURATION 
3,01 CSV compressor suction and delivery valve (standard) 
3,02 DRV double relief valves 
3,03 PCN compressor liquid injection, incl dehydrating filter and solenoid valve 
3,04 PDF oil differential pressure  
3,05 HP/LP high and low pressure gauges for each circuit (standard) 
3,06 LPT low pressure transducers 
3,07 DS de-super heater at 20% with plate exchanger  
3,08 HRS total heat recovery in series 
3,09 HRP total heat recovery in parallel 

4.0 ELECTRIC CIRCUIT CONFIGURATION 
4,01 RVG general volt-metric relay 
4,02 CSF 3-phases sequence relay 
Remote connection arrangement 
4,03 OFC on-off compressor signal (free contact) 
4,04 RS485 serial card for Carel / Modbus RS485 
4,05 LON serial card for Echelon 
4,06 BAC serial card for Bacnet 
4,07 PLW plantwatchPRO 
4,08 PLV plantvisor 

5.0 PACKAGING  
5,01 WCA wooden cage packing ISPM15 
5,02 NCC nylon + cartoon corners + coil protection packing 
5,03 ANS rubber pad antivibrating (shipment) 
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