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Introduction 

The ever-growing need to cool buildings during the 
summer and to heat them during the winter, in the last 
few years has brought about the diffusion of one device 
capable of meeting different thermal requirements: the 
reversible heat pump.  

The principles of thermodynamics tell us that heat 
can be transferred spontaneously only from a warm 
body to a cold one. The opposite process can only be 
conducted with the help of external energy. The 
following figure represents a simply hydraulic analogy, 
where one can see how water flows naturally from the 
top tank to the one below, with the possibility of 
supplying mechanical energy, such as through a turbine. 
In a similar manner in thermodynamics, the transfer of 
heat from a source at a high thermal level to a lower 
thermal level produces mechanical energy. On the 
contrary, to transfer the mass of water from the 
downstream basin upstream, one needs a pump that 
uses mechanical energy. The following layout further 
clarifies the analogy. 

Operation of a heat pump is founded on the same 
basis. It transfers heat from a lower temperature level to 
a higher one by the use of mechanics in order to obtain 
the desired temperature conditions (as well as humidity, 
if required) in the place to be air-conditioned. The unit 
operates a thermodynamic cycle by exploiting a heat-
transfer fluid (refrigerant) which flows inside of the piping 
of the circuit. It consists of two heat exchangers that  
transfer thermal energy between the fluid and the 
sources, a compressor and expansion valve that 
ensures a correct mass flow rate towards the evaporator 

under pressure-jumping conditions set by the 
surroundings. 

 
 
 

 

 
 
 
 

         

 
 
 

 
 

Hydraulic analogy of thermodynamic processes: natural outflow and pumping 
 
 
 

 
Upstream basin 
 

↔ High-T source (warm) 

 
Downstream 
basin 
 

↔ Low-T source (cold) 

 
Upstream basin 
height 
 

↔ 
Temperature of warm 

source 

 
Downstream 
basin height 
 

↔ 
Temperature of cold 

source 

 
Natural outflow 
of water from 
upstream to 
downstream 
 

↔ 

Spontaneous transfer of 
heat from the hot source 

to the cold source 
 (direct cycle) 

 
Pumping from 
downstream to 
upstream 
 

↔ 
Heat pump for air 

conditioning  
(inverse cycle) 
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Fig. a Representative diagram of a heat pump 

 

By administering work from the outside, the 
unit is therefore able to absorb the amount of heat 

0Q  from a low-temperature source, thanks to the 

evaporation of the refrigerant, and to yield the 

amount 1Q  at a higher thermal level through 

condensation of the same refrigerant. Depending on 
the useful effect intended to be exploited in the 
atmosphere to be air-conditioned (heat absorption or 
release) cooling or heating is obtained respectively.  

 

 
Fig. b)                Thermal exchanges in an 
inverse                         cycle operated by a heat 
pump 

 
 

Inverse Carnot cycle: (ideal) 
 
An inverse cycle is one where the algebraic 

sum of heat exchanged from the operating substance 
between the two sources is negative and therefore 
the work exchanged is also negative. Let us assume 
T1 and T0 (T1>T0) are the temperatures of the two 
sources, Q1 and Q0 the respective quantities of heat. 

If the process is reversible, having always to be  
 
|Q1|/T1 = |Q0|/T0 

 

At the higher temperature source, the following 
quantity of heat is released 

 
|Q1| = |Q0| + |L| 
 
sum of heat |Q0| subtracted from the lowest 

temperature source and of work |L| performed (fig. b). 
The purpose of the cycle can be to remove 

heat from lower temperature bodies (chilling cycle) or 
to yield heat to higher temperature bodies 
(thermodynamic heating). 

In this second situation, we commonly speak of 
“heat pump”. 

In the first case, the cycle is characterised by 
the ratio between the heat |Q0| subtracted from the 
source at temperature T0 and the work performed: 

 
ε = |Q0| / |L| = |Q0| / (|Q1| - |Q0|) 
 
This ratio will be called COP = “coefficient of 

performance” of the cycle. This does not constitute a 
yield and its value can be greater than the unit.  Is 
also possible to write: 

 
ε = T0 / (T1 - T0) 
 
and this value represents the maximum COP 

limit of any inverse cycle (cooling) operated between 
the temperature T1 and T0. 

To remove heat from a body requires much 
more work the lower the temperature T0 this body is 
and the cost tends towards infinity when the 
temperature T0 tends to absolute zero. 

If the purpose of the cycle is to yield heat to 
warmer bodies, the cycle is characterised by the ratio 
between the heat yielded at temperature T1 and the 
work expended: 

 
 ε1 = |Q1| / |L| = |Q1| / (|Q1| - |Q0|)   

   = T1 / (T1 - T0) 
 
which results in: 
 
ε1 = ε + 1 . 
 
The coefficient of performance of a heat pump 

operating at the inverse Carnot cycle is always 
greater than the unit. This is precisely because not 
only is the equivalent of the work expended yielded to 
the higher temperature source but also the heat (free) 
absorbed from the lower temperature source 
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Real cycle: 

 
A classical graphical representation of the 

cycle (called inverse cycle, run anticlockwise) 
implemented by the machine is that marked by a 
thermodynamic diagram p-h, in which the vertical 
axis of the ordinates shows the cooling fluid pressure 
and the y-axis the Enthalpy: 
 
The four thermodynamic transformations are 
highlighted by the figure: 

 
1-2: Compression of the refrigerant (to the gaseous 
state) from pressure level p1 to p2 with expended 
energy 
2-3: Gas condensation at pressure p2 and 
temperature T2 and yield of thermal flow q1 
3-4: Isenthalpic expansion of liquid from p2=p3, p4 =p1 
4-1: Evaporation of mixture at pressure pe and 
temperature Te with absorption of thermal flow q0 

Two sizes must be introduced to evaluate the energy 
performance of the heat pump:  

 the Coefficient of Useful Effect in chilling mode: 
 

L

Q0  

 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
in 
whic

h 0Q   is called Cooling Effect, namely the 

energy taken from the low-energy source; 
 

 the Coefficient of Performance COP of the heat 
pump in heating mode: 

L

Q
COP

1


 
 

Applying the First Principle of Thermodynamics, 
therefore preservation of the energy of the heat pump 

system, gives us 
10 QLQ  , with the substitution 

obtains: 
 

1 COP  

 
The interest from an economical and energy 

point of view of obtaining the highest possible COP 
values is obvious. In fact, it constitutes a sort of 
multiplier of the precious energy supplied and makes 
it possible to provide more useful energy than the 
electricity required to run the unit.

 
Graphical representation of inverse cycle on diagram p-h 
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1  Description of Product 

1.1 The ENX series 

 
ENX is a water-condensed heat pump for residential 
use which absorbs/yields energy to a source, aquifer 
or closed-circuit geothermal plant and, without 
combustion, alternately heats or cools the entire 
home and produces domestic hot water in a fully 
autonomous way, in priority. 
The product has 3 sizes, classified according to the 
cooling capacity in nominal conditions, namely for 
water produced at 12 / 7°C with dissipation water at 
30 / 35 °C: 

 ENX 012 for cooling capacities modulating from 
2,8 to 10,7 kW 

 ENX 022 for cooling capacities modulating from 
3,6 to 20,4 kW 

 ENX 033 for cooling capacities modulating from 
5,7 to 32,0 kW 

 ENX can also be provided with a power output 
around 44 kW, but this would need to be 
discussed with our technical office. Please 
contact us for any enquiry. 

 

 
 
The technical features common to ENX units are: 
 

 Expansion device: EEV (electronically-controlled 
expansion valve) to benefit from the possibility of 

generating thermodynamic cycles under reduced 
pressure jumps with considerable COP 
advantages. 

 

 Utility/DHW pump inside the unit is managed 
directly from the unit.  

 

 Dissipation side pumps with variable speed  
 

 
 

 Dual circuit:  
 

 Air conditioning circuit with cooling circuit side 
reversibility and set-point variable between 
min/max with voltage-free contact or with 
analogue signal 0-10V and 4-20mA, via serial 
communication. 
 

 DHW circuit managed by a 3-way valve on 
board, with priority respect to the other operating 
modes. 
 

The basic selection in the development of the ENE 
series consists in using the following:   
 
 scroll or twin-rotary inverter BLDC compressors 
 
 Electronically controlled electric expansion valve  
 
 AISI 316 brazed stainless steel plate heat 

exchangers 
 

 Advanced electronic control to adequately 
address the needs of capacity control of loads for 
optimal operation of partial loads, increasingly 
the subject of evaluation and discerning technical 
choices by heat engineering designers. 
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The structure of the ENX series has the following 
features: side panelling in galvanised sheet metal 
painted with polyester epoxy powders and 
polymerised in the oven at 180°C and a front cover 
that incorporates the Display, on two basic levels 
(LCD) and a Graphic Touch Screen. The unit is fully 
panelled, but can be accessed on 3 sides since the 

panels can easily be removed, thus simplifying 
maintenance and/or inspections. All routine 
maintenance is performed from the front of the 
machine. 
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1.2 Operating modes 

 
ENX is a reversibile heat pump for heating, cooling, 
dehumidifyng environments and production of DHW 
with priority respect to the other operating modes. 
During autumn and winter operation, ENX heats the 
room or produces domestic hot water. The inertia of 

the system, increased by the storage tank, which we 
recommend combining with the machine even on the 
heating system, also enables the priority production 
of domestic hot water without discomfort.

 
Priority production of domestic hot water, alternated with environmental heating: 
 

 
 

 
Production of domestic hot water only: 
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During the summer operation, ENE cools the environment and can provide cool water for dehumidifiers to operate 
without turning to their own internal compressors. Alternatively, it produces domestic hot water, always in priority. 
 
Priority production of domestic hot water, alternated with environmental cooling. 
 

 
  

1.3 Components 

 

 Scroll Compressor R410A 
 

Processing optimisation together with a careful 
choice of the intrinsic volumetric compression ratio 
(ICR) allows for a significant improvement in 
isentropic compression performance and a 
consequent reduction in energy loss during the 
process. Low viscosity oils can be used thanks to the 
scroll compressor, which greatly reduce evaporator 
thermal resistance, compared to high viscosity oils, 
with an increase of over 1.5°C in the evaporation 
Temperature (over 5.5% in EER), with respect to 
alternative solutions. 
Hermetic orbiting Scroll compressors supplied are 
complete with motor protection against 
overtemperature, overcurrents and excessive gas 
flow temperatures. Mounted on anti-vibration rubber, 
complete with oil charge and inserted in a soundproof 
compartment with sound-absorbing material. Also 
complete with automatic oil heater to prevent the oil 
from being diluted by the refrigerant when the 
compressor stops. 
 

 
  

The compressors have a brushless synchronous 
motor with permanent magnets, piloted by a driver 
with trapezoidal wave signal at a speed rate between 
30 (20) and 120 Hz (BLDC Technology “Brush Less 
Direct Current”). 
 
 
 

 Inverter: 
 

A static converter of electrical energy, that is a 
rectifier and a DC-AC converter. It converts direct 
current to alternating. The function of the inverter is to 
control the motor power supply during an actuation. 
In the most general case, in fact, the inverters 
change amplitude and/or frequency of the motor 
supply voltage. It is required when brushless 
synchronous motors with permanent magnets 
(BLDC) are used in order to guarantee motor 
operation.  
The inverter compressor is driven with proportional 
regulation and proportional plus integral regulation on 
the set-point in any mode. 
If a simultaneous request is made by the user - 
cooling the room and DHW for the system - the 
default set-point speed is determined by the minimum 
speed of the two. After the initial start-up phase, the 
inverter modulates the performance of the motor in 
real time according to the demand of the application, 
thereby supplying only the real power requested. 
Consequently, the frequency varies from a minimum 
value of 20 (30) [Hz] to a maximum of 120 [Hz] 
depending on the utility demand. The maximum 
acceleration is defined by the torque limits that can 
be supplied as well as the need to minimise the 
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amount of oil entrained into the transients and is a 
parameter that cannot be modified. 
 

 
 
 

 R410A heat transfer fluid: 
 
HFC R410A is distinguished by very favourable 
thermal conductivity of the liquid and negligible Glide, 
even if this results in a higher GWP (Global Warming 
Potential) than other refrigerants of the HFC family, 
which lead to significantly enhanced evaporation 
performance together with improved condenser 
performance.  The higher operating pressures and a 
favourable pressure curve (temperature), allow more 
compact geometries of heat exchange to be used 
which, for the same exchange surface, feature a 
reduced internal volume and therefore require less 
refrigerant load. These factors combine in a reduction 
of the overall unit GWP in comparison to products 
with other types of environmentally friendly 
refrigerants of the HFC family. 
 
Though the GWP of R410A is higher than other HFC, 
this is bridged by greater EER and even more so by 
the improved ESEER and the TEWI (total equivalent 
warming impact) is much less thanks to the high-
induced efficiency. 

 
 
The TEWI: Total Equivalent Warming Impact 
expresses the mass of CO2 that produces the same 
overall effect as the chiller during its operational life. 
The main feature of this parameter consists in 
considering the effects of the use of refrigerant gas 
not only deriving from accidental emission into the 
atmosphere, but also the effect on global warming 
which the emitted carbon dioxide for energy 
production used to operate the chiller system under 

examination produces. The TEWI is expressed by a 
relation whose addends express the component due 
to indirect effect and that due to the direct effect: 
 
TEWI = αCO2 · E + GWP ·  mref   
 

 E = energy consumed by the chiller system 
during its operating life  

 αCO2 = amount of carbon dioxide emitted to 
produce one kWh of electrical energy, and 
which depends on how it is generated; 

 mref  = refrigerant load. 
 

In order to assess the TEWI, it is therefore necessary 
to estimate the efficiency of the chiller systems from 
which the consumption of energy, their life, the type 
of energy source from which it is drawn and the mass 
of refrigerant contained depend. 
Besides the control of emissions into the atmosphere 
and the choice of environment-compatible 
refrigerants, this type of approach also focuses on 
improving the overall efficiency of the chiller, which 
can play an important role on the actual impact that a 
fluid has on planet global warming, depending on the 
applications. 
 

 
 
 
 

 AISI 316 Stainless steel brazed plate heat 
exchangers: 

 
Brazed plate heat exchangers are used, made of 
austenitic stainless steel AISI 316 with AISI 316L 
connections, featured by a reduced carbon content to 
simplify brazing operations. The brazed plate heat 
exchanger represents the state-of-the-art in terms of 
thermal exchange efficiency and allows a strong 
reduction of the refrigerant load compared to 
standard solutions. The high degree of turbulence 
induced by the internal corrugation of the plates, 
together with their perfect smoothing features, makes 
it difficult for filth to deposit. In line with the powers 
involved, it is always recommended to choose the 
maximum thermal length in order to have the 
maximum benefits possible from the countercurrent 
flows. 
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 Electronically-controlled electric 
expansion valve (EEV). 

 
If configured correctly and controlled properly by the 
software, this device helps the cooling circuit be 
highly efficient and this will thereby reduce the power 
absorbed by the system The shutter in the central 
part of the valve slides vertically with an ample 
stroke, thereby allowing a vast variation in the 
opening of the fluid passage orifice. 
Using this valve makes it possible to reduce energy's 
consumption of the compressor when the 
surrounding conditions make it possible to reduce 

  7 evcond ppp bar. Traditional expansion 

devices do not guarantee the same performances. 
 
 

 
 

 

 Circulation pumps: 
 

Energy class A, electronically-controlled, 
maintenance-free, high efficiency, wet rotor 
circulation pumps are used with EC motors. The 
pump body is made of grey cast iron with a 
cataphoresis KTL finish, which is an excellent 
protection against corrosion. The thermal insulation is 
in polypropylene, the shaft in stainless steel, the 
bearings in carbon permeated with metal, and the 
three-dimensional scroll impeller is made of synthetic 
material with a hermetic insulation cladding in 
composite carbon fibre.  

 
 
 
 

 
 
 
 
 

 Liquid receiver; 
 

The unit is modulating with variable flows and 
possible operating conditions that may differ. The 
optimal refrigerant charge depends on the volumes of 
the heat exchangers and the points mentioned and 
can therefore vary significantly in the various 
operating modes. The liquid receiver is therefore 
important to restore equilibrium, especially in the 
transients. 
 
 

 Synchronous Motors 
 

Our compressors and hydraulic pumps use 
synchronous electric BLDC (BrushLess Direct 
Current) motors. Synchronous motors are 
distinguished by a constant of rotation regardless of 
the load (or torque) but related to the definite 
frequency of the inverter. 
 
 

 
 

The Brushless synchronous motor  has “no 
brushes” as the power is only sent to the stator and 
not directly to the rotor, therefore, sliding electrical 
contacts are not required. Over 20 Hz, the mP on 
board controls a feedback signal (BEFM Back Electro 
Motrice Force) that can certify the rotor's 
synchronous rotation with a magnetic field and 
implements any torque corrections to 
restore/maintain synchronism and therefore 
maximum efficiency. 
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 BLDC does not require induction in the stator 
windings (there already is a permanent 
magnet in the rotor) => there are no relative 
losses 

  BLDC has no rotor currents (due to the 
stator induction of the asynchronous motors) 
=> no rotor loss. 

 BLDC has no sliding contacts => no 
maintenance.  The rotor position is detected 
by measuring the BEFM (back electro 
motrice force), induced by the rotor in the 

"non-energized phase" (when one of the 
three phases is at zero passage): there are 
no Hall effect sensors in the motor due to 
their unreliability at high speed and high 
temperature and for this reason the motor is 
also called "sensorless". 

 
 
 

 
 

 

1.4 Water connections 

 

It is mandatory to follow the requirements below 
when preparing to set up the water circuit for the 
evaporator and in any case national or local 
Standards must be complied with (refer to the 
diagrams attached to this document). Fit the piping 
to the cooler with flexible joints to dampen 
vibrations and to compensate for thermal 
expansion. Refer to the technical data table for the 
type and dimensions of the hydraulic connections.  
It is recommended to install the following 
components on the piping:  
- temperature and pressure indicators for routine 
maintenance and inspections of the unit. Pressure 
control on the water side allows expansion vessel 
operation to be checked and any water leaks in the 
system to be detected in advance.  
- sumps on inlet and outlet piping for measuring 
temperatures, and for directly viewing the operating 
temperatures. They can also be viewed on the 
display on board the unit (if pCO).  
- shut-off valves (gate valves) to isolate the unit from 
the water circuit for maintenance.  
- metal net filter (inlet piping) with mesh no larger 
than 1 mm, to protect heat exchanger from slag 
or impurities inside the piping. This is especially 
important during commissioning.  
- air vent valves, placed on the higher parts of the 
water circuit, that bleed the air. The internal pipes of 
the machine are fitted with manual air vent valves to 
bleed the unit: this operation can only be carried 
out when the unit is disconnected from the 
power supply.  
- discharge cock and, if necessary, drain tank to 
empty the system for maintenance or seasonal 
stops.  
- For process applications, it is recommended to 
install a decoupling heat exchanger, which avoids 
the fouling of the heat exchangers. 
 

 It is extremely important that the water inlet is 
connected at the height of the “Water Inlet” 
sign.” 

If not, the evaporator would be exposed to the risk of 
freezing, since the anti-freeze thermostat would not 
be able to perform its function. Furthermore, in the 
cooling mode, countercurrent circulation would not 
be activated. Additionally, this position does not 
enable consent of the water flow control device.  
The dimensions and position of the water 
connections are provided in the dimensional tables 
and overall drawings. 
 
 

 The water circuit must guarantee a constant 
nominal flow rate of water (+/- 15%) to the 
evaporator in all operating conditions. 

 

 Never perform hydraulic connection 
operations with open flames near or inside 
the unit. For this reason, make sure that the 
pressure on the pump intake side, where the 
expansion vessel is positioned, is always 
above 0.5 Bar with pump running. This helps 
reduce the risk of cavitation.  
 

It is extremely important that the installer follows and 
verifies this procedure step-by-step to prevent the 
risk of tank implosion or pump cavitation:  
- Drain the expansion tank in the system until the 
pressure reaches 0.5 bar  
- Fill the system and pressurise it to approximately + 
1 bar in pump suction (pump stopped)  
- Bleed the system  
- Check the pump suction pressure (approximately 1 
bar) and start up the system  
- Stop the pump after 15-30 minutes. Repeat the 
procedure from step 3 until no more air system noise 
can be heard.  
 
DRAINING THE SYSTEM  
Drain outlets must always be set-up in the lower parts 
of the system. Drain the unit from the connections on 
the water pipes beneath the pumps 
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1.5 The pumping group 

 

 

Two pumps are used in the series ENX: one for 
utility, for heating/DHW or cooling, and one for the 
geothermal dissipation circuit supplied with variable 
speed in the standard version.  
The pumps installed are high-efficiency type with an 
inverter driven synchronous motor and fall under 
energy class A.  
Common asynchronous motor pumps have a 
characteristic curve that changes according to the 
pressure losses that occur. The operating speed and 
therefore the flow rate are set by the system. The 
figure shows the diagram relating to the operation of 
the asynchronous motor pumps, with their 
characteristic curve (first diagram), result of the 
pressure losses (second diagram) 
 

 

 

Asynchronous motor pumps have a characteristic 
curve that is controlled by the unit control 
microprocessor. The operating logic can be at 
constant flow rate, constant head or according to the 
temperature in the heat exchanger. The latter mode 
is shown in the diagram below. 

 

 
 
 
For pump unit performance, see the "Technical data" 
paragraph 
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2 Management and control    

 
All the management and optimisation software of the cooling cycle, of the electronic and electromechanical 
components is implemented and developed in-house by a highly specialised staff.  
 
 

 Available connections for the user on ENX electric panel: 
 

24-81                  Enable utility  
24-82                  Enable DHW 
11-14                  Remote unit On/Off 
51-52                  Summer/winter selection 
61-62                  External alarm/Second set point selection 
31-32-33             unit general alarm  
70-74                  Hot and cold utility tank probe 
70-76                  Domestic hot water (DHW) tank probe 
70-75                  Outside air probe (optional) 

 
 
 
 

2.1 HiWeb function 

 
HiWeb Ethernet with HiWeb supervision software is 
built into the ENX unit. 
 
 
 

 
 
 
 
 
 
 
 
The WEB board allows to connect the controller on-
board the machine with the RJ45 Ethernet network at 
10 Mbps. The operative system used is Linux 2.4.21 . 
It is installed directly on the serial port of advanced 
control and is used as a static or dynamic IP address 
with DHCP function. 
 
 
HiWeb supervision software performs the following 
actions: 
 

 viewing the unit status 

 viewing the active alarms and alarm history 

 recording data with 20 variables which can 
be set 

 download of all the data records from the 
web browser or via FTP 

 possibility of editing main parameters 

 in case of alarm, sending e-mail to 5 different 
addressees 

 
HiWeb also makes it possible to perform supervision 
monitoring with the following protocols: 
 

 with SNMP v1 & v2c protocol 

 with BACnet Ethernet or BACnet/IP protocol 
 
The parameter setting relative to SNMP and BACnet 
protocol management is carried out by means of 
Administrator configuration pages, as in the figure: 
 

 
 

 
 
The current on board control functions are: 
 

 control of the various operating parameters 
by means of a keypad set-up on the electric 
panel; 

 compressor activation/deactivation to 
maintain the chiller inlet temperature set-
point; 

 management of various alarms such as: 

 high/low pressure 

 anti-freeze 

 flow switch 

 pump alarm 

 for the complete list see chap. 5.2 
 pump management; 
 displaying the operating parameters; 
 heat exchanger anti-freeze protection; 
 controlling the maximum number of 

compressor start-ups; 
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 controlling optional serial output with Carel or 
Modbus protocol (alternative to pCOWeb); 

 interfacing via WEB with the Webgate option  
through a simple connection and any internet 
browser; 

 summer/winter and on/off toggle from 
voltage-free contact or on board machine or 
from supervision (serial board or web 
interface); 

 set-points set on board unit or analogue for 
0-5V, or 4-20mA utility or supervision; 

 electrical load management and automatic 
modulation of the unit to prevent exceeding 
any power limits; 

 
 

2.2 Load management function 

 
This function allows the electrical loads to be 
managed and priorities to be assigned to our ENX 
unit or other utilities, such as household appliances. 
This function requires a current transformer (CT) set 
upstream the mains meter. This CT must be of good 
quality (class I) and the selected ratio must guarantee 
a constant amperometric signal to the secondary 
within the 0.5 ÷ 5A range. 
Its power must be equal to or greater than 5VA to 
guarantee regulation precision. 
If it is installed away from the regulator, the 
dissipated power from the connection wires (approx. 
0.2 VA per metre on two-wire lines with a 2.5 mm2 
cross-section) must be added to the normal 
amperometric consumption (approx. 2 VA) and that 
of any instruments connected in the amperometric 
circuit. 
The following formulas can be used to calculate the 
real dissipated output: 
 

R = 2 x r x L/S (W) total RESISTANCE of the 
amperometric circuit 
 

P = (R + 0.08) x I2 (VA) dissipated POWER of the 
amperometric circuit 
 
 
r=resistivity of the conductor (0.018 for COPPER) 
L= length of the connection cable of the 
amperometric circuit (m); S = connection cable cross-
section (mm2). 
I= maximum current circulating on secondary of CT 
0.08= internal resistance of electronic regulator. 
The wires used for the CT secondary connection 
must have a minimum cross-section of 2.5mm2. 
The CT connection must not be protected by a fuse 
or interrupted by an isolator switch. 
The user must fit the current transformer (CT) on the 
line in the system to be re-phased, just upstream of 
both the network loads and the power supply branch 
point for the power factor correction panel: the CT 
installed must be able to measure all the currents of 
the system, both inductive (motors, etc.) and 
capacitive (capacitors). Any capacitors for the fixed 

power factor correction must be installed downstream 
the CT, unless they are used for the power factor 
correction of the system power supply transformer. 
 
Professionally qualified personnel may carry out 
the installation according to the instructions. The 
installer must connect the wires to the 
transformer in the correct direction for the CT to 
function correctly (as indicated in the structure of 
the CT). Otherwise, they will be connected 
incorrectly and result in poor performance or 
possibly null. 
An incorrect installation can harm persons or 
damage objects for which the manufacturer 
cannot be held liable. 
 
The CT is then connected to the ENX 
microprocessor, which controls the utility energy 
absorption, according to the power available that 
reaches it from the CT, with a possible derating of the 
ENX or turning off the other utilities, if required. 
 

 
 
 
By doing so, the management and distribution of the 
absorbed current over time can be understood and 
the saved data are stored and can be downloaded 
via a serial port. 
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2.3 Diagram of the system 
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3 Installation and start-up  

 

3.1 Installation 

 
 
The machine left the factory in perfect conditions, 
however when receiving the unit verify its integrity. 
Immediately report any damage to the carrier and 
write it down on the Delivery Note before signing it. 
ENEREN S.r.l. or its Agent must be promptly notified 
concerning the extent and type of damage. 

The Customer must submit a written report 
describing any significant damage. 
While the unit is being unloaded and positioned, 
utmost care must be taken to avoid abrupt or violent 
manoeuvres. Be very careful when transporting it 
inside rooms. Do not use the unit components as 
anchors..  

 

Warning: During all lifting operations make sure the unit is firmly anchored, to prevent it from tilting 
or falling. 

 
 
Carefully remove any packaging to avoid damaging 
the machine. Different packaging materials are used: 
wood, cardboard, nylon etc. Keep them separated 
and dispose of them at appropriate waste disposal or 
recycling facilities in order to minimise their 
environmental impact.  
Once the machine is positioned, take off the bolts to 
remove the pallet. Then push the unit from below and 
slide it to its proper position. 
 
Bear in mind the following when choosing the best 
site for installing the unit and the connections: 
- size and origin of water pipes; 

- location of power supply; 
- access for maintenance or repairs; 
- stability of the supporting surface. 
 
All the models of the ENX series have been designed 
and built for indoor installations. Since soundproofing 
and protections of components and hot parts are 
specially designed, they do not need to be kept inside 
rooms.  
It is advisable to place a rigid antivibration rubber 
strip between the base frame and the supporting 
surface

 

Should refrigerant leak in the vicinity of open flames or in a room without sufficient air exchange, it 
could catch fire and the combustion products could harm people. 

 
 
The hydraulic connections are all foreseen on the 
right side of the unit, when looking at the front panel. 
This way the back of the unit can be against the wall. 
It is essential to ensure the following service spaces: 
 

- rear side: min. 0  m 
- front side: min. 1.0 m to guarantee accessibility 

to components for maintenance 
- right and left side: min. 0.5  m 
- top side: min. 0.5  m 

 

When installing the unit, for safety purposes, make sure that the room temperature does not 
exceed 50°C (with unit on or off). 

 

 

3.2 Water connections 

 
When setting up the water circuit for the evaporator 
follow the instructions below and comply with national 
or local standards (use the diagrams attached to this 
document as reference). Fit the piping to the cooler 
with flexible joints to dampen vibrations and to 
compensate thermal expansion. Refer to the 
technical data table for the type and dimensions of 
the hydraulic connections. 
 

It is recommended to install the following components 
on the piping: 
 
- temperature and pressure indicators for routine 

maintenance and inspections of the unit. 
Pressure control on the water side allows 
expansion vessel operation to be checked and 
any water leaks in the system to be detected in 
advance. 
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- sumps on inlet and outlet piping for measuring 
temperatures, and for directly viewing the 
operating temperatures. They can also be viewed 
on the display on board the unit (if pCO). 

- shut-off valves (gate valves) to isolate the unit 
from the water circuit for maintenance. 

- metal mesh filter (incoming pipes), with a 
mesh not to exceed 1 mm, to protect the 
exchanger from scales or impurities present 
in the pipes. This is especially important 
during commissioning. 

- air vent valves, placed on the higher parts of the 
water circuit, that bleed the air. The internal pipes 
of the machine are fitted with manual air vent 
valves to bleed the unit: this operation can only 
be carried out when the unit is disconnected 
from the power supply 

- discharge cock and, if necessary, drain tank to 
empty the system for maintenance or seasonal 
stops 

- For process applications, it is recommended to 
install a decoupling heat exchanger, which 
avoids the fouling of the heat exchangers 

 
 

It is extremely important that the water inlet is connected at the height of the “Water Inlet” sign.  

 
 
If not, the evaporator would be exposed to the risk of 
freezing, since the anti-freeze thermostat would not 
be able to perform its function. Furthermore, in the 
cooling mode, countercurrent circulation would not be 

activated. Additionally, this position does not enable 
consent of the water flow control device. 
The dimensions and position of the water 
connections are provided in the dimensional tables 
and overall drawings. 

 

The water circuit must guarantee a constant nominal flow rate of water (+/- 15%) to the evaporator 
in all operating conditions.  

 

Warning: Never perform hydraulic connection operations with open flames near or inside the unit. 

 

The tank is not designed to withstand vacuum pressures greater than -0.15 Bar. For this reason, 
make sure that the pressure on the pump intake side, where the expansion vessel is positioned, is 

always above 0.5 Bar with pump running. This helps reduce the risk of cavitation. 

 
 
It is extremely important that the installer follows and 
verifies this procedure step-by-step to prevent the 
risk of tank implosion or pump cavitation: 
- Drain the expansion vessel in the system until 

the pressure reaches 0.5 bar 
- Fill the system and pressurise it to approximately 

+ 1 bar in pump suction (pump stopped) 

- Bleed the system 
- Check the pump suction pressure (approximately 

1 bar) and start up the system 
- Stop the pump after 15-30 minutes. Repeat the 

procedure from step 3 until no more air system 
noise can be heard. 

3.3 Electrical connections 

 

Before carrying out any operation on electrical parts, make sure that the power supply is 

disconnected. 

 
 
Check that the mains electricity supply is compatible 
with the specifications (voltage, number of phases, 
frequency) shown on the unit rating plate. 
In ENX 22 and 33 the power connection is made by 
means of a three-core cable plus ''N'' neutral point 
cable to power single-phase loads (power supply 

without neutral optional); the power supply is single-
phase in ENX 12. 
The supply voltage must not fluctuate more than ±5% 
and the imbalance between phases must always be 
below 2%. 

 

 The size of the cable and line protections must conform to the specifications provided in the wiring 
diagram. 
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The machine must operate within the above values, or the warranty will be invalidated. 

 
 

Cary out the electrical connections following the 
wiring diagram provided with the unit, as well as 
current regulations. 
An earth connection is mandatory. The installer must 
connect the earthing wire with the earthing terminal 
on the electric panel (yellow and green wire). 

The power supply to the control circuit is shunted 
from the power line through a electric panel 
transformer. 
The control circuit is protected by fuses or automatic 
switches, depending on the size of the unit. 

 
 

3.4 Starting up 

 

 

- Check that the electrical connections have been 
made properly and that all the terminals are 
securely tightened . This check should also be 
included in a periodic six-month inspection. 

 
- Verify that voltage on the terminals is that 

intended on the plate ± 5%.  
 
- Make sure there are no refrigerant leaks that may 

have been caused by accidental impacts during 
transport and/or installation. Check the power 
supply of the crankcase heating elements, where 
present. To verify whether the heating elements 
are working properly, check the bottom of the 
compressors: it should be warm or in any case 
10 - 15°C higher than the ambient temperature. 
The diagram illustrates the characteristic 
[Charles' law] of gas to dissolve in a liquid in 
proportion to the pressure and the simultaneous 
contrasting action of the temperature: with 
constant pressure in the sump, an increase of the 
oil temperature decreases the quantity of 
refrigerant dissolved significantly, thus ensuring 
the maintenance of the desired lubrication 
characteristics. 

 
 
 
 
 
 
 
 
 
 
 
 
- Check that the water connections have been 

properly made according to the indications given 
on the plates located on the unit itself (proper 
inlet and outlet connections). 

- Make sure that the water circuit is duly bled to 
completely eliminate the presence of air: fill the 
circuit gradually and open the air vent valves on 

the top part, which the installer should have set in 
place. 
 

 Instructions 
 
Water Connections: 
- Attention: the machine is loaded with HFC 

R410A refrigerant – Group II EN 378 (non-
hazardous substances) and in compliance with 
that prescribed by the EEC regulation 2037/00. 

- Water connections must be carried out 
respecting the inlets and outlets as marked on 
the connections. In particular, pay the utmost 
attention not to swap the condenser and 
evaporator circuits. 

- Provide cut-off valves on the water side to be 
able to intercept the unit respect to the system 
and insert a net filter (which can be inspected) 
both on the evaporator side and on the 
condenser side. 

- Load the hydraulic circuit making sure to bleed all 
the air inside of it. 
 

Electrical connections: 
- Select the suitable cable and protection based 

on the indicated previously. 
- Check that the mains voltage is compatible with 

that of the unit and that it remains within the 
required range. 

- Check that the available power output is 
compatible with the maximum output absorbed 
by the machine. 

- Disconnect the upstream protection and the 
circuit breaker Q1 of the unit. 

- Connect the earth cable in the specific 
yellow/green terminal. 

- Connect the phases and the neutral wire on the 
circuit breaker Q1. The correct phase sequence 
does not need to be respected as the inverter 
piloting the compressor generates the correct 
sequence regardless of the power supply. 

- Rearm the upstream protection. 
- Rearm the circuit breaker Q1. 
- Check that the controller is powered. 
- Close the panel. 

% R…. in oil 

Oil T  

Pressure 



3  Installation and start-up 
 

 

                         ENX – ENEREN Page 22 

 
Start-up: 
- Check that all external valves of the water circuit 

are open and water flows properly (the flow alarm 
should not be triggered). 

- Put the main switch at the ON position.  
- Start the unit by acting on the specific display. 
- The unit will set up to meet the external 

requirements. 
- At the end of the set-up, the pumps will start 
- After the pumps starting time, the compressor will 

start 
- Check the water temperature differential (12-7°C 

to be detected by means of a thermometer on the 
inlet and outlet water pipes of the unit). 

- Check that there are no leaks on the refrigerant 
side and water side. 

- Using all the screws supplied, close the unit. 

 
Use: 
- consult the manual supplied with the unit for all 

maintenance and/or advanced set-up operations. 
 

Before starting the unit, turn the main switch off, 
select the operating mode desired from the control 
panel and press the "ON" button on the control panel. 
The unit will start up if enabled: 
- by the safety devices of the water circulation 

pump/s 
- by the flow switch (or differential pressure switch)  
- by the T sensor measuring the temperature of 

the water returning from the system [chiller inlet] 
- and no alarms have been triggered. 
If the unit fails to start up, check whether the service 
thermostat has been set at the rated calibration 
values.

 

You should not disconnect the unit from the power supply during periods when it is idle but only 
when it is to be taken out of service for a prolonged period (e.g. at the end of the season). 

 

 Checks during operation 
 

- Check that the temperature of the water entering 
the evaporator is close to the service thermostat 
set value. 

- After a few hours of operation, check that the 
liquid indicator light has a green ring: yellow 
indicates the presence of humidity in the circuit. 
In such a case the circuit must be dehumidified 
by qualified personnel.  

 
- Large quantities of bubbles should not appear 

through the liquid level indicator. A constant 
passage of numerous bubbles may indicate that 
the refrigerant level is low and needs to be 
topped up. 

 
- Also check that the end-of-evaporation 

temperature shown on the pressure gauge (refer 
to the pressure gauge scale for the refrigerant 
R410A) is no more than about 4 ℃ above the 
temperature of the water leaving the evaporator. 

 
- Make sure the overheating of the refrigerant fluid 

is limited to between 5 and 8°C. To do this, you 
should: 

- read the temperature indicated by a contact 
thermometer placed on the compressor 
intake pipe; 

- read the temperature indicated on the scale 
of a pressure gauge likewise connected to 
the intake side; refer to the pressure gauge 
scale for the refrigerant R410A. 

The degree of superheating is given by the 
difference between the temperatures thus 
determined. 

 
- Make sure that subcooling of the refrigerant fluid 

is limited to between 3 and 5°C. To do this: 
- read the temperature indicated by a contact 

thermometer placed on the condenser outlet 
pipe; 

- read the temperature indicated on the scale 
of a pressure gauge connected to the liquid 
inlet at the condenser outlet; refer to the 
pressure gauge scale for the refrigerant 
R410A. 

The degree of subcooling is given by the 
difference between the temperatures thus 
determined. 

 

Warning: The refrigerant R410A requires polyolester oil “POE” of the recommended type and 
viscosity. Contact our head office to buy this lubricant. Do not buy from the open market due to the 
specific additives not present in commercial products. 

For no reason should a different type of oil be introduced into the oil circuit. 

 

To stop the unit do not disconnect it using the main switch: this device must only be used to 
disconnect the unit from the power supply without current flow, i.e. when the unit is switched OFF. 
Moreover, if you completely disconnect the unit from the electricity supply, the crankcase heating 
elements, if included, will receive no power, thereby jeopardising the integrity of the compressor the 

next time the unit is started. 
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4 Maintenance and After-Sales Service  

 

4.1 Maintenance 

 

Operating these units reduces itself to turning them 
on and off and to seasonal changeover between 
cooling and heating. All other operations are part of 
maintenance and must be carried out by qualified 

personnel capable of working in compliance with laws 
and standards in force. 
To make sure performance remains constant in time, 
it is recommended to respect the following 
maintenance and control schedule: 

 
 

Activity Frequency 

Check the efficiency of all the control and safety devices. Yearly 

Check the terminals on the electric control board and compressor terminal boards to ensure 
that they are securely tightened. The movable and fixed contacts of the contactors must be 
periodically cleaned and replaced whenever they show signs of deterioration.  

Yearly 

Check the refrigerant level by means of the liquid level indicator. 
Every 6 
months 

Check the oil levels through the indicators provided on the compressor crankcases. 
Every 6 
months 

Check the water circuit for leaks. 
Every 6 
months 

If the unit is to remain inactive for a long period of time, discharge the water from the piping 
and from the heat exchanger. This operation is of the utmost importance especially when 
there are periods while the unit is idle in which the temperature drops below the freezing 
point of the fluids used. 

Every 6 
months 

Check that the water circuit is full. 
Every 6 
months 

Check the efficiency of the flow switch or differential pressure switch. 
Every 6 
months 

Clean the metal mesh filters mounted externally on the water pipes. Commissioning 

Check the humidity indicator on the liquid level indicator (green=dry, yellow=humid); if the 
indicator is not green as shown on the indicator sticker, replace the filter. 

Every 6 
months 

 

 

  Repairing the cooling circuit  
 

 Attention: while performing repairs on the cooling circuit or maintenance work on the compressors, 
make sure the circuit is left open for as little time as possible. Even if briefly exposed to air, ester 

oils tend to absorb large amounts of humidity, which results in the formation of weak acids. 

 
If the cooling circuit has undergone any repairs, the following operations must be carried out: 

- tightness test; 
- emptying and drying of the cooling circuit; 
- charging with refrigerant. 

 

 If the system has to be drained, always recover the refrigerant present in the circuit using suitable 
equipment; the refrigerant should be handled exclusively in the liquid phase. 

 
 

 Tightness test  
 

Fill the circuit with anhydrous nitrogen supplied from 
a tank with a pressure-reducing valve until the 
pressure rises to a max of 28 bar. The presence of 

any leaks must be determined using special leak 
detectors. Should any leaks be detected during the 
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test, empty out the circuit before repairing the leaks 
with suitable alloys. 

 

 
 

 
 

During the pressurisation phase, do not exceed the pressure of 28 bar-r on the low pressure side. 

 

Do not use oxygen in the place of nitrogen, since this could cause a risk of explosion. 

 
 

 Emptying and drying of the cooling circuit 
 
To achieve a hard vacuum in the cooling circuit it is 
necessary to use a pump capable of generating a 
high degree of vacuum, i.e. 150 Pa of absolute 
pressure with a flow rate of about 10 m3/h. If you 
have this pump, one vacuum operation should be 
sufficient to reach the absolute pressure of 150 Pa. 
If such a vacuum pump is not available, or whenever 
the circuit has remained open for long periods of 
time, you are strongly recommended to adopt the 
triple evacuation method. This method is also 
recommended when there is a presence of humidity 
within the circuit. The vacuum pump should be 

connected to the inlets. The procedure to be carried 
out is as follows: 

- Evacuate the circuit until you reach an 
absolute pressure of at least 350 Pa. At this 
point inject nitrogen into the circuit until you 
reach a relative pressure of about 1 bar. 

- Repeat the operation described above. 
- Carry out the step described above for the 

third time, but in this case attempting to 
reach the hardest vacuum possible. 

 
Using this procedure you can remove up to 99% of 
pollutants. 

 

 Restoring R410A refrigerant load  
 

- Connect the tank of refrigerant gas to the 
male 1/4 SAE inlet situated on the liquid line 
after discharging a little gas to eliminate air in 
the connection pipe. 

- Carry out the charging operation with the 
refrigerant in liquid form until you reach 75% 
of the total charge. 

- Then connect to the inlet on the piping 
between the thermostatic valve and the 
evaporator and complete the charging 
process with the refrigerant in liquid form until 
no more bubbles can be seen on the liquid 
level indicator and the operating parameters 
indicated in this document have been 
reached. 

 

Charge by means of the liquid line load inlet. 

 
 

A unit that was originally charged with R410A in the factory cannot be charged with R22 or other 
refrigerants without written consent by HiRef. 

 
 

 Environmental protection 
 
The law [reg. EEC 2037/06] that regulates the use of 
stratospheric ozone depleting substances and 
greenhouse gases bans disposal of refrigerant gases 
in the environment and requires whoever is in their 
possession to collect them and, at the end of their 

useful life, return them to the dealer or take them to a 
suitable waste collection facility. 
The HFC R410A refrigerant is not harmful to the 
ozone layer but is included among the substances 
responsible for the greenhouse effect and thus falls 
within the scope of the aforesaid regulations. 

 

Therefore, special care should be taken when carrying out maintenance work to minimise 
refrigerant leaks. 
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 Warnings 

 

All the operations described in this chapter MUST ALWAYS BE PERFORMED BY QUALIFIED 
PERSONNEL. 

 

Before carrying out any work on the unit or accessing internal parts, make sure you have 

disconnected it from the mains electricity supply. 

 

 The top part and the supply piping of the compressor are at high temperatures. Be especially 
careful when working close by with open panelling.  

 

Be especially careful when working in proximity of finned coils since the 0.11 mm-thick aluminium 
fins can cause superficial injuries due to cuts. 

 

After completing maintenance jobs, always replace the panels enclosing the units and secure them 
with the fastening screws provided. 

 

When installing the unit, for safety purposes, make sure that the room temperature does not 
exceed 50°C (with unit on or off). 

 
 

 

4.2 Troubleshooting  

 

On the next pages you will find a list of the most 
common causes that may cause the chilling unit to 
fail or malfunction. They are listed according to the 
easily identifiable symptoms. 
Use extreme caution in executing the suggested 
operations for the solution of various issues: 

excessive confidence may cause even serious 
injury, to inexperienced people. It is therefore 
recommended to contact the manufacturer or a 
qualified technician after having identified the 
cause. 

 
 

FAULT Analysis of possible causes Corrective actions 

 
 
 
The unit does not start-up 
 
 
 

No electrical power supply. 
Check its presence both on the 
primary and auxiliary circuit. 

The circuit board is not powered. Check the fuses. 

There are alarms present. 

Check the microprocessor panel 
for the presence of alarms, 
eliminate their cause and restart 
the unit. 

There is no demand  

Check the consents from the 
digital inputs and/or from 
supervision. 
Check the on-off status of the unit 
Check the setpoints 
Check the correct positioning of 
the probes generating the call 

Faulty high pressure 
Insufficient water flow rate to 
condenser. 

Check that the circulation pumps 
work properly. 

Check the condenser water inlet 
temperature.  

Make sure that the system is 
pressurised properly. 
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Air in the circuit, detected by air 
bubbles on the flow indicator and 
sub-cooling values reaching over 
5°C. 

Drain and pressurise the circuit 
and then verify whether there are 
any leaks. Drain the circuit slowly 
[more than 3 hours] up to 15 Pa 
and then recharge in the liquid 
phase. 

Unit too loaded detectable by sub-
cooling greater than 8 °C. 

Discharge circuit. 

Clogged thermostatic valve and /or 
filter. Such faults may occur in the 
presence of low pressure. 

Check the temperature upstream 
and downstream the valve and 
filter and have them replaced if 
needed. 

Insufficient water flow rate if heat 
pump is operating. 

Check the pressure drops of the 
water circuit and/or the correct 
operation of the pump [rotation 
direction]. Check the outlet water T 
and make sure it is 45 °C or less. 

Low condensation pressure 

Faulty transducers. 

Check the transducers and the 
correct operating of the depressor 
on the Schrader valves to which 
they are connected. 

Dissipation side temperature too low Mount the condensation controller. 

Low water temperature if heat pump 
is operating. 
 

Make sure the thermal load is 
adequate to the power of the unit. 

 
Low evaporation pressure 

Low water flow rate. 

Check the correct rotation of the 
pumps. Check for pressure drops on 
the hydraulic circuit. Check the 
tightness of the one-way valve of the 
pump unit (optional). 

Malfunctioning of thermostat valve. 

Check its opening, and adjust if 
necessary, by heating the bulb by 
hand. If there is no response, replace 
it. 

Clogged filter. 
Load loss through the filter must not 
exceed 2°C (saturation temperature). 
Should it happen, replace the filters. 

Low condensation temperature. 
Make sure the condensation control 
works properly [if present]. 

Low refrigerant load. 
Check the charge by measuring the 
sub-cooling; if it is below 2°C, charge 
with refrigerant 

Evaporator frosted if heat pump is 
operating.  

Check the correct efficiency of the 
anti-freeze mixture, if foreseen. 

  

The compressor does not start. 

Internal thermal protector tripped. 

Check the status of the thermal 
contact in models equipped with 
protection modules. Identify the 
causes after restarting. 

Tripping of circuit breakers or fuses 
in line after short circuit.  

Check the cause by measuring the 
resistance of the individual coils and 
the isolation towards the chassis 
before re-connecting the power. 

Intervention of HP or LP switches. 
Check the microprocessor, eliminate 
the causes. 
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4.3 Safety data sheet of R410A 
refrigerant  

 
 
 
 
- Identification of risks 
 
PHYSICAL AND CHEMICAL RISKS: Thermal 
decomposition in toxic and corrosive products 
SPECIFIC / EC RISKS: Preparation is not classified 
as dangerous 
 
 
 - First aid 
 
INHALATION: Move the person in question to fresh 
air 
If necessary, provide oxygen or artificial respiration 
CONTACT WITH SKIN: Rinse with plenty of water. 
Frostbite must be treated as thermal burns 
CONTACT WITH THE EYES: Rinse immediately, 
with plenty of water and for a long time. If the irritation 
persists, consult an ophthalmologist 
INGESTION: Hospitalization 
PROTECTION OF RESCUERS: Wear suitable 
respiratory equipment when intervening in a 
saturated atmosphere 
INSTRUCTIONS FOR THE DOCTOR: Do not 
administer catecholamines (due to the cardiac 
sensitization caused by the product) 
 
 
 - Fire prevention measures 
 
SPECIFIC HAZARDS: Thermal decomposition in 
toxic and corrosive products 

- Hydrofluoric acid 
- Carbon oxides 
- One of the ingredients of this preparation 

forms explosive mixtures with air. (FORANE 
32) 

SPECIFIC METHODS OF INTERVENTION: Cool the 
containers / tanks with jets of water. Prohibit all 
sources of sparks and ignition - Do not smoke 
SPECIAL PROTECTION SYSTEMS FOR FIRST AID 
SQUADS: 
Wear breathing apparatus and protective clothing 
 
 
 - Measures in case of accidental dispersion 
 
PERSONAL PRECAUTIONS: Avoid contact with 
your skin, eyes and inhalation of vapours. 
Use personal protective equipment 
In an enclosed area: ventilate or use breathing 
apparatus (risk of anoxia) 
No smoking 

ENVIRONMENTAL PROTECTION PRECAUTIONS: 
Minimise waste in the environment 
 
 
 - Handling and storage 
 
Applicable product storage and handling provisions : 
PRESSURISED LIQUEFIED GAS 
Provide ventilation and an appropriate exhaust 
system in line with the equipment 
Recommendations for use: Prohibit sources of 
ignition and contact with hot surfaces. DO NOT 
SMOKE 
Technical measures/Storage methods: Store in the 
original container at room temperature 
Keep away from open flames, hot surfaces and 
sources of ignition 
Store in a cool and well ventilated area 
Protect the full containers from sources of heat in 
order to prevent overpressure 
Recommendations: Ordinary steel 
To be avoided: Alloy containing more than 2% 
magnesium. Plastic materials 
 
 
 - Personal exposure - protection/control 
 
PRECAUTIONS TO BE TAKEN: Make sure there is 
enough air recirculation and/or intake in the 
workplace 
CONTROL PARAMETERS: - 
Exposure limit values:  
 
FORANE 32 : 
USA-AIHA 2001 : WEEL (8 h) = 1000 ppm (4910 
mg/m³) 
Recommended limit value: VME = 1000 ppm (2130 
mg/m³) 
 
FORANE 125 : 
Recommended limit value: VLE = 1000 ppm (4900 
mg/m³) 
PERSONAL PROTECTIVE EQUIPMENT: 
 
Respiratory protection: Wear suitable respiratory 
equipment in case of insufficient ventilation 
Hand protection: Gloves 
Eye protection: Safety goggles 
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5 Technical data  

 
 

   
ENX012 ENX022 ENX033 

     

   
MIN MAX MIN MAX MIN MAX 

 
Compressor status [Hz] 30 110 30 75 30 85 

         
         

Cooling @  
12/7°C utility  

30/35°C source  
0% glycol 

Cooling Capacity [kW] 3.03 10.94 9.17 20.78 11.8 28.62 

Cooling Capacity UNI EN 14511 [kW] 3.04 11.0 9.19 20.8 11.8 28.7 

Compressor Absorbed Power [kW] 0.57 2.7 1.93 5.22 2.33 7.46 

Absorbed Power UNI EN 14511 
with pumps on board 

[kW] 0.55 2.59 1.88 5.08 2.26 7.31 

Compressor Absorbed Current [A] 2.75 13.05 3.1 8.37 3.73 11.96 

EER [-] 5.33 4.05 4.75 3.98 5.07 3.84 

EER UNI EN 14511 [-] 5.57 4.25 4.90 4.11 5.24 3.93 

UTILITY Water Flow Rate [l/h] 521 1878 1575 3569 2027 4915 

UTILITY Water Pressure Drops [kPa] <5 10 <5 20 <5 21 

SOURCE Water Flow Rate [l/h] 612 2306 1883 4395 2399 6094 

 
SOURCE Water Pressure Drops [kPa] <5 9 <5 18 <5 23 

         
         

Cooling @  
23/18°C utility  

30/35°C source  
0% glycol 

Cooling Capacity [kW] 4.17 15.4 12.9 29.17 16.8 40.34 

Cooling Capacity UNI EN 14511 [kW] 4.18 15.5 13.0 29.2 16.8 40.3 

Compressor Absorbed Power [kW] 0.53 2.67 1.92 5.29 2.27 7.57 

Absorbed Power UNI EN 14511 
with pumps on board 

[kW] 0.50 2.55 1.81 5.25 2.14 7.59 

Compressor Absorbed Current [A] 2.55 12.9 3.08 8.49 3.64 12.14 

EER [-] 7.88 5.77 6.74 5.51 7.39 5.33 

EER UNI EN 14511 [-] 8.41 6.07 7.16 5.56 7.85 5.31 

UTILITY Water Flow Rate [l/h] 580 2656 2230 5032 2893 6959 

UTILITY Water Pressure Drops [kPa] <5 19 8 37 8 39 

SOURCE Water Flow Rate [l/h] 802 3074 2531 5859 3250 8140 

 
SOURCE Water Pressure Drops [kPa] <5 15 7 30 7 39 

         
         

 Heating @ 
30/35°C utility   
0/-3°C source 
 25% glycol 

Heating Capacity [kW] 2.69 10.85 8.8 21.55 10.97 29.48 

Heating Capacity UNI EN 14511 [kW] 2.68 10.8 8.78 21.5 11.0 29.4 

Compressor Absorbed Power [kW] 0.58 2.61 1.92 5.09 2.28 7.14 

Absorbed Power UNI EN 14511 
with pumps on board 

[kW] 0.55 2.50 1.86 4.99 2.21 7.06 

Compressor Absorbed Current [A] 2.78 12.63 3.09 8.16 3.66 11.45 

COP [-] 4.68 4.15 4.57 4.24 4.81 4.13 

COP UNI EN 14511 [-] 4.86 4.32 4.72 4.31 4.96 4.17 

UTILITY Water Flow Rate [l/h] 466 1879 1523 3733 1901 5106 

UTILITY Water Pressure Drops [kPa] <5 10 <5 21 <5 22 

 
SOURCE Water Flow Rate [l/h] 683 2673 2221 5340 2803 7254 

 SOURCE Water Pressure Drops [kPa] <5 14 6 30 7 38 
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Heating @ 
30/35°C utility   
10/5°C source 

 0% glycol 

Heating Capacity [kW] 3.47 13.99 11.15 27.25 14.11 37.67 

Heating Capacity UNI EN 14511 [kW] 3.46 13.9 11.1 27.2 14.1 37.6 

Compressor Absorbed Power [kW] 0.57 2.65 1.92 5.13 2.3 7.31 

Absorbed Power UNI EN 14511 
with pumps on board 

[kW] 0.55 2.54 1.86 5.02 2.23 7.19 

Compressor Absorbed Current [A] 2.74 12.82 3.07 8.23 3.69 11.72 

COP [-] 6.11 5.27 5.82 5.31 6.14 5.16 

COP UNI EN 14511 [-] 6.33 5.48 5.99 5.42 6.31 5.24 

UTILITY Water Flow Rate [l/h] 601 2423 1931 4720 2444 6525 

UTILITY Water Pressure Drops [kPa] <5 16 7 33 6 35 

 
SOURCE Water Flow Rate [l/h] 510 1999 1623 3901 2074 5361 

 SOURCE Water Pressure Drops [kPa] <5 7 <5 14 <5 18 

         
         

DHW @  
50/55°C utility   
10/5°C source  

0% glycol 

Heating Capacity [kW] 3.07 12.58 10.12 24.92 12.25 33.24 

Heating Capacity UNI EN 14511 [kW] 3.06 12.5 10.1 24.9 12.2 33.2 

Compressor Absorbed Power [kW] 0.89 4.04 2.88 7.61 3.5 10.96 

Absorbed Power UNI EN 14511 
with pumps on board 

[kW] 0.87 3.94 2.84 7.49 3.46 10.8 

Compressor Absorbed Current [A] 4.3 19.54 4.61 12.21 5.62 17.58 

COP [-] 3.44 3.11 3.52 3.27 3.5 3.03 

COP UNI EN 14511 [-] 3.49 3.18 3.55 3.32 3.53 3.07 

UTILITY Water Flow Rate [l/h] 535 2195 1765 4348 2136 5799 

UTILITY Water Pressure Drops [kPa] <5 14 6 28 <5 28 

 
SOURCE Water Flow Rate [l/h] 392 1549 1302 3127 1573 4050 

 SOURCE Water Pressure Drops [kPa] <5 <5 <5 10 <5 11 

         
         

Maximum 
electric 

absorption 

Electrical power supply 
 

single phase 
230/1/50 

three-phase 
400/3+N/50 

three-phase 
400/3+N/50 

Nominal power [kW] 4.8 10.4 15.1 

FLA tot  [A] 21 18 30 

         

Noise emissions 
Lw sound power level [dBA] 54 55 57 

Lp sound pressure (10m Q=2)  [dBA] 26 27 29 

 
Lp sound pressure (2m Q=2)  [dBA] 40 41 43 

         

Compressor 

Compressor type 
 

Twin Rotary Scroll Scroll 

Electric motor technology 
 

BLDC BLDC BLDC 

Oil charge for compressor [l] 1.5 1.5 1.8 

N° cooling circuits 
 

1 1 1 

         

Dimensions, 
weights and 
connections 

Dimensions of indoor module 
 (H x L x P) 

[mm] 1247x803x606 1247x803x606 1247x803x606 

Weight indoor module [kg] 255 260 270 

Dimensions of hydraukic 
connections 

[mm] 28 35 35 

 
 
All ENX sizes receive tax benefits as they meet the requirements of the law, II- of the DM (Ministerial Decree) 28 December 
2012, following the DM 06 August 2009. 
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5.1 Nominal performances of ENX 

 
 
Heating performance 

 

 
ENX 12 – thermal capacity produced varying the source side temperature:  
 

 
 
 
ENX 12 – absorbed power in heating mode varying the source side temperature: 
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ENX 22 – thermal capacity produced varying the source side temperature: 
 

 
 
 
 
ENX 22 – absorbed power in heating mode varying the source side temperature: 
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ENX 33 – thermal capacity produced varying the source side temperature: 
 

 

 
 
 
ENX 33 – absorbed power in heating mode varying the source side temperature: 
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Cooling performance 
 
ENX 12 – cooling capacity produced varying the source side temperature: 
 

 

 
 
 
ENX 12 – absorbed power in cooling mode varying the source side temperature: 
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ENX 22 – cooling capacity produced varying the source side temperature: 
 

 
 
 
 
ENX 22 – absorbed power in cooling mode varying the source side temperature: 
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ENX 33 – cooling capacity produced varying the source side temperature: 
 

 
 
 
 
ENX 33 – absorbed power in cooling mode varying the source side temperature: 
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5.2 Performance of ENX  units in power modulation 
 
 
 
 
To calculate the performance of GSP units in 
capacity control operation, apply the coefficients 
highlighted in the diagrams below to the performance 
listed previously at the maximum rotation frequency 
of the compressor. The curves in each diagram 
describe the power and efficiency variation at the 
extreme operating conditions of the unit: any other 
operating condition will be within this interval 
(however never beyond 5%, therefore we avoid 
insinuating relevant approximations). 
 
 
 
ENX 12 – corrective coefficient for thermal power as 
frequency varies: 

 
 
 
ENX 12 – corrective coefficient for adsorbed power 
as frequency varies: 

 
 
 
 
 
 
 

ENX 12 – corrective coefficient for cooling capacity 
as frequency varies: 

 
 
 
ENX 22 – corrective coefficient for thermal power as 
frequency varies: 

 
 
 
ENX 22 – corrective coefficient for adsorbed power 
as frequency varies: 
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ENX 22 – corrective coefficient for cooling capacity 
as frequency varies: 

 
 
 
ENX 33 – corrective coefficient for thermal power as 
frequency varies: 

 
 
 
 
 
 
 

ENX 33 – corrective coefficient for adsorbed power 
as frequency varies: 

 
 
 
ENX 33 – corrective coefficient for cooling capacity 
as frequency varies: 
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5.3 Operating limits 

 
 
ENX 12 operating limits for produced water and source side temperature: 
 

 
 
 
ENX 22 operating limits for produced water and source side temperature: 
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ENX 33 operating limits for produced water and source side temperature: 
 

 
 
 
 
 
- Heat transfer fluid: water or mixture of water and max 30% glycol antifreeze 
- Maximum water side pressure:   = 5 bar 
- Maximum pressure on high pressure circuit  = 41.5 bar-r 
- Maximum ambient Temp of the indoor unit  = 45 °C 
- Minimum ambient Temp of the indoor unit  = -10 °C 
- Maximum pressure on low pressure circuit  = 29 bar-r (*) 
- Power supply voltage:     = +/- 10% compared to plate voltage 
- Maximum storage Temp of the indoor unit  = + 50 °C 
- Minimum storage Temp    = - 20  °C (limit set by on-board electronics) 
-  
(*) this value can only be reached during storage and determines the saturation pressure of 30 bar-r of the 
refrigerant on the low pressure side of the circuit (value which determines its limits). 
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 Water flow to evaporator 

 

 
The nominal flow rate is based on a temperature 
differential of 5° C between inlet and outlet water, in 
relation to the cooling capacity provided at the 
nominal water (12/7 °C) temperatures. 
The maximum allowable flow rate is associated with 
a temperature differential of 3 °C. Higher flow rates 
cause unacceptable drops in pressure. 

The minimum allowable flow rate is achieved with a 
temperature differential of 8°C. Lower flow rates may 
result in low evaporation temperatures, which could 
trigger the safety devices and stop the unit. They may 
also cause an incorrect distribution or heat transfer in 
a non-turbulent or not fully turbulent flow. 

 
 

5.4 Circulating pump technical data 

 

 
 

Maximum effective pump head for utility and DHW (LP) 
 

 
 
 

Maximum effective pump head for dissipation  (HP -optional) 
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Maximum effective pump head for utility and DHW  
 

 
 

 
 

Maximum effective pump head for dissipation   
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Maximum effective pump head for utility and DHW  
 

 
 
 
 

Maximum effective pump head for dissipation   
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6 Mechanical assembly drawings 
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