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HIdROS was formed in 1993 as a distribution company operating in the humidification and dehumidification sector of the air conditioning 
market. The expansion was rapid and, as the knowledge of the market sector increased, opportunities for the development of specialist 
products were identified. The decision was therefore taken in 2001 to invest in a production facility and to manufacture their own design 
products. Since then, the company has added chillers, heat pumps and air handling units to its product portfolio.

The Company
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HIDROS ITALIA
Hidros S.p.A.

via E. Mattei, 20
35028 Piove di Sacco
Padova - Italia
Tel  +39 049 9731022
Fax +39 049 5806928
www.hidros.it
info@hidros.it

HIDROS España
Hidros Air Technology S.L.

Parque Empresarial Táctica
Calle Algepser, 16 
46980 Paterna 
Valencia - España
Tel  +34 963 935 128
Fax +34 963 134 257
www.hidros.es 
info@hidros.es

HIDROS UK & IRELAND
Hidros UK LTD

EFM, A W House,
6 – 8 Stuart Street,
Luton,
Bedfordshire, LU1 2 SJ
Tel  +44 7714 290969
www.hidros.co.uk 
info@hidros.co.uk

HIDROS NEDERLAND
Climate Solutions Holland BV

Baileybrugweg 13/D
4941TB - Raamsdonksveer
Nederland
Tel  +31 162 511553
Fax +31 162 511132
www.hidros.nl 
info@hidros.nl

Where we are

Today, HIdROS with its qualified staff, designs, develops and tests heat pumps, water chillers, dehumidifying systems and air handling units all 
based on the refrigerant cycle. The total range of Hidros products includes standard dehumidifiers with capacities from 25 to 3000 l/24h and 
heat pumps and water chillers with cooling and heating capacities from 5 to 1200 kW. In addition to this, HIdROS can offer a wide range of 
tailor made machines to meet any customer requirement. Expertise, quality, flexibility and enthusiasm are the other essential elements of the 
company that ensure we provide a rapid response with appropriately engineered solutions.

Production Units

Sales Offices

Distributors
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Heat pump installations
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quantity of high grade energy. Basically, a 
heat pump operates in a similar manner as 
an air conditioner, but in reverse.

A heat pump comprises a refrigerant circuit, 
filled with a special fluid (refrigerant) which, 
depending on the temperature and pres-
sure conditions in which it is working, will 
be in either a gaseous or liquid state. The 
refrigerant circuit is made up of: 

• The compressor; 
• The condenser (also called user heat ex-
changer); 
• The expansion valve; 
• The evaporator (also called source heat 
exchanger).

To explain the principle of operation it is 
best to follow the refrigerant around the cir-
cuit with reference to the diagram above. 
Starting at the discharge side of the com-
pressor, the refrigerant is in a gaseous 
state, has been compressed and is there-
fore hot and at high pressure. It passes into 
the condenser (a heat exchanger) where 
it transfers most of its heat. As it cools it 
changes state (condenses) to a liquid 
which is warm and at high pressure. This 
warm liquid refrigerant then passes through 

A heat pump is a device that moves heat from 
one location (called the 'source') to another 
location (called the 'user'), using a small 

Compressor

CondenserEvaporator

Expansion device

a pressure-reducing device (the expansion 
valve). As temperature and pressure are di-
rectly linked, dropping the pressure causes 
the temperature of the refrigerant to plum-
met. In addition, some of the refrigerant 
evaporates and the result is a low tempera-
ture mix of liquid and gaseous refrigerant 
that is known as ‘Flash Gas’. This mixture 
then passes to another heat exchanger, 
the evaporator, where the refrigerant fluid 
absorbs heat and fully evaporates into a 
cold, low pressure gas. The refrigerant, in 
this gaseous state, passes to the compres-
sor where it is pressurized, heated and 
circulated back around the system. The 
cycle is continuous. In practical terms, the 
heat pump is giving heat out to the user in 
the condenser and is absorbing heat from 
a source in the evaporator. The user heat 
is at high temperature (up to 63°C) whilst 
the absorbed heat from the source (air, 
ground or water) is at low temperature. In 
such a system, for the heat provided to 
be useful, it is essential that the refriger-
ant reaches a sufficiently high temperature 
when compressed. Similarly, to make use 
of low grade heat sources, it must reach a 

WHAT IS A HEAT PUMP?

HOW THE HEAT PUMP WORKS
sufficiently low temperature when expand-
ed. In other words, the pressure difference 
must be great enough for the refrigerant to 
condense at the hot side and still evapo-
rate in the lower pressure region at the cold 
side. The greater the temperature differ-
ence, the greater is the required pressure 
difference and consequently more energy 
is needed to compress the fluid. Thus, as 
with all heat pumps, the energy efficiency 
(amount of heat moved per unit of input 
work required), decreases with increasing 
temperature difference. Heat pumps are 
available in reversible versions. During the 
Winter they produce heating whilst in Sum-
mer they provide cooling. This reversal is 
performed by a 4 way reversing valve. This 
valve switches between "heating mode" 
and "cooling mode" on receipt of a signal 
from the unit controls. By switching the 
valve, the refrigerant flows around the cir-
cuit in the opposite direction, the user ex-
changer absorbs heat and the source ex-
changer supplies heat. This is the opposite 
of the heating mode.
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THE SOURCE
The external medium from which the en-
ergy is absorbed is called the source. It is 
generally a low grade (low temperature) 
source. In the heat pump the refrigerant ab-
sorbs heat from the source in the evapora-
tor. The LZT, LZTi, WZT and LZi heat pumps 
use the ambient air as their source, and 
they are therefore identified as Air-to-Wa-
ter heat pumps. The WZH and WHA heat 

pumps use water as the source and they 
are therefore identified as water-to-water 
heat pumps.

THE USER
For all Hidros heat pumps, water is the me-
dium that is to be heated and this is called 
the user. In the heat pump, the user is the 
condenser in which the refrigerant transfers 
(releases) the thermal energy that was ab-

sorbed from the source plus that which was 
input to the compressor. The warm water 
then transfers the heat to the building with 
a heating system that normally uses:
Fan coils
Radiators
Underfloor heating systems.

THe SOURCE, THE USER.

TYPES OF HEAT PUMPS

There are different types of heat pumps, classified by the type of the source; the main types are:
•  AIR TO WATER HEAT PUMPS;
•  WATER TO WATER HEAT PUMPS;
•  GROUND SOURCE HEAT PUMPS;
•  HYBRID HEAT PUMPS;
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•	 AIR TO WATER HEAT PUMPS; 
Air is used as the source. It has the advantage 
of being available at all times but with the disad-
vantage that, when the ambient temperature is 
close to or below 0°C, removal of heat will cause 
the heat exchanger to freeze and it is therefore 
necessary to incorporate a defrost system to 
clear the ice thus formed. Such a defrost sys-
tem involves operating the 4 way valve to cause 
the refrigerant to pass in the opposite direction. 
This sends hot gas into the source exchanger 
and this melts the ice. Once the ice is clear, the 
heat pump reverses the valve again, returning to 
heating mode. The defrost cycle absorbs energy 
from the heat pump, energy that is not put into 
the hot water circuit thereby temporarily reduc-
ing the output. It can be estimated that, in major 
European countries, the energy absorbed by the 
defrost cycle is between 5 and 13% of the total 
heating output.

•	 WATER TO WATER HEAT PUMPS; 
Water is used as the source. Using water tends 
to provide good performance and is not subject 
to variations caused by external climatic condi-
tions (typical of air to water heat pumps). How-
ever, water is not always available, groundwater 
requires an extraction license and additional 
costs are incurred in the assembly of an external 
hydraulic circuit.
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•	 GROUND SOURCE HEAT PUMPS; 
In this case the source is the energy that is 
stored in the ground. Energy is absorbed from 
the ground by pipes through which brine (water/ 
glycol mixture), is circulating. The pipes can be in-
stalled either vertically or horizontally, depending 
upon which approach absorbs the max amount 
energy.Horizontal pipes are normally buried at 1 
or 1.5 metres depth to avoid variations in tem-
perature caused by changing ambient conditions 
whilst maintaining the advantage of the effect of 
solar radiation. As a guide, it is normal to have 
underground piping equal to 2-3 times the area 
of the building to be heated. For vertical pipes, 
they are normally designed to go down to 100 
meters deep in order to obtain, as an average, 
5 kW per pipe. Ground source heat pumps have 
the advantage of a constant C.O.P. and heating 
capacity as they are unaffected by changes in 
external climatic conditions, however, there is a 
substantial cost penalty related to the construc-
tion of the source exchanger.

•	 HYBRID HEAT PUMPS; 
These units are primarily air to water heat pumps 
but also incorporate a small water source ex-
changer. This provides the best of both worlds, 
taking advantage of the lower cost and ease of 
installation of air to water heat pumps whilst also 
obtaining (when required) the higher efficiencies 
that are typical of water to water heat pumps. 
When the ambient is high, the unit operates as 
an air to water heat pump. However, as the tem-
perature of the air drops, the water source (can 
also be connected to a ground loop) is brought 
into play alongside the air source exchanger and 
the output and COP of the unit are maintained. 
By making use of both sources, it is possible to 
obtain an excellent ratio between cost and per-
formance with average improvement in COP 
over the ambient range 0 to -10°C of 12%.
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input energy, the unit will supply between 3 
and 5 kWh of thermal energy to the user. 
The C.O.P. will vary and is dependant 
upon the temperature at which the heat is 
transferred (user), the temperature of the 

During its operation the heat pump:

• “Absorbs” electricity in the compressor;
• “Absorbs” thermal energy from the source 
(air or water);
• Releases thermal energy in the user heat 
exchanger (water).

The main advantage of the heat pump 
is the capacity to supply more Energy 
(thermal) than that required for its operation 
(electrical). The efficiency of a heat pump is 
measured by the coefficient of performance 
“C.O.P.” that is the RATIO between the 
thermal energy supplied to the user and 
the electric input power absorbed by the 
unit. The C.O.P. is variable depending on 
the type of the heat pump and the working 
conditions but is generally in the region of 3 
to 5. This means that for 1 kWh of electrical 

EFFICIENCY OF THE HEAT PUMP

consumption, savings in this area will have 
a massive effect on the overall energy bill 
for the country.
The heat pump is substantially more efficient 
than any other heating source available in 
the market. With C.O.P’s of between 3 and 
5 they consume 3 to 5 times less Energy 
than a typical gas or oil system.

This means that not only does it give 
running cost savings but also many 
other benefits which include:
• Low emission of greenhouse gases
such as CO2 

The graph shows a breakdown of energy
use in a typical north European region (i.e.
Germany):
The national energy load is subdivided as 
follows:
• 77.8% Heating;
• 10.5% Domestic hot water;
• 6.6% Home appliances;
• 3.7% Cooking;
• 1.4% Lighting.

It is evident that, because heating is such 
a substantial part of the total Energy 

WHY USE A HEAT PUMP?
• Uses electricity that is universally
available; Use of renewable energies;
• No requirement for fuels, gas, oil tanks, 
chimneys;
• No environmental pollution;
• If the electricity used by the heat pump 
is produced by photovoltaic panels, 
windmills or water turbines, we have 
an ideal system with an environmental 
impact of ZERO.

source and, in the case of air source units, 
the amount of defrost required.
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the heating and cooling power supplied in 
accordance with the load changes requi-
red by the plant.
This technology uses the latest generation 
brush less electric motors .

operate with smaller volumes of water, 
thus suiting application especially in re-
sidential installations where, normally, 
the presence of large storage tanks is not 
possible. 

The heat pumps of LZTi series, in addition 
to being equipped with compressors EVI 
technology (described above) are equip-
ped with variable capacity compressor 
DC INVERTER technology, an innovative 
technology that allows you to modulate 

So, while the heat pumps with compres-
sors On/Off must operate with important 
storage systems of water in order to avoid 
inefficient repeated starts and stops, the 
unit with DC inverter compressors can 

The here below graph illustrates how this 
new technology of  DC INVERTER is able 
to “follow” the heat load of a building (blue 
line) unlike what makes an Heat Pump 
ON/OFF which increases the thermal input 
delivered with increasing temperature.

The DC Inverter units also have very low 
inrush currents, which make them ideal for 
residential applications .

WHAT'S  DC INVERTER TECHNOLOGY
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HIDROS LZTi, LZT, CZT, WZT, LWZ heat 
pumps utilise scroll compressors that are 
equipped with E.V.I. technology, a versatile 
method of improving system capacity and 
efficiency. EVI stands for “Economised 
Vapour Injection.”
The technology involves injecting refrigerant 
vapour into the middle of the compression 
process, a procedure that significantly 
boosts capacity and efficiency. Each scroll 
compressor used in these units is similar to a 
two-stage compressor with built-in inter-stage 
cooling. The process begins when a portion 
of the condenser liquid is extracted and 
expanded through an expansion valve. The 
low temperature liquid/gas mixture produced 
is injected into a heat exchanger that operates 
as a sub cooler. Any liquid is evaporated and 
the vapour produced is superheated.

WHAT IS THE E.V.I. TECHNOLOGY (ENHANCED VAPOUR INJECTION)?

Compressor

Injection

Condenser
Evaporator

Expansion 
valve

The superheated vapour is then injected 
into an intermediate port in the scroll com-
pressor. This cold vapour reduces the 
temperature of the compressed gas thus 
enabling the compressor to raise the pres-
sure to levels (and temperatures) beyond 
that possible with a single stage scroll. The 

additional sub cooling of the main volume 
of liquid refrigerant increases the evapora-
tor capacity. This compressor technology 
generates a larger pressure ratio between 
condensing and evaporating pressures, 
with significant performance improvement. 
Using this technology enables Hidros units 

to produce hot water up to 65°C and the 
ability to operate down to -20°C ambient 
temperature.
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The efficiency of EVI compressors at low 
ambient conditions is about 25% higher 
than standard scroll compressors. The 
performance improvement becomes even 
more evident in applications that require 
high water temperatures (i.e. when domes-

The graphs show the evolution of C.O.P. with different ambient temperatures and produced hot water temperatures; we underline the important 
decrease of the heating capacity around 3°C, concurrently with the defrost of the source heat exchanger.

tic hot water is required). Such applica-
tions are beyond the operational limits of a 
standard scroll compressor. The graph be-
low shows the operation range of the EVI 
scroll compressors supplied in Hidros units. 
At -15°C ambient, outlet water temperature 

closed to 55°C can still be achieved. This 
increases the application envelope of the 
heat pump.

Units equipped with scroll 
compressors with vapour 
injection technology E.V.I.

Units equipped with scroll 
compressors without the 
vapour injection system E.V.I.
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The LRi series of high efficiency heat pumps has been 
specifically designed for use with radiant floor heating 
systems or those applications where it is necessary to have 
maximum efficiency when heating. 
They have been optimized on heating mode, are able to 
produce water up to 60°C and can operate down to -20°C 
ambient temperature. 
LRi units can produce domestic hot water through the 
activation of an external 3-way-valve. 
All models are supplied as standard with a reversing valve for 
defrost and cold water production in summer.

High efficiency air to water heat pumps with DC INVERTER compressor

ACCESSORIES
E1NT Hydraulic kit with inverter pump.
KAVG Rubber anti-vibration mountings.
PCRL Remote control panel.
RAES User and recovery heat exchanger antifreeze kit.
VECE E.C. fans.

VERSIONS
HH Heating only.
RV Reversible heating/cooling.
LS Low noise.
P2U 2 pipe systems without domestic hot water production.
P2S 2 pipe systems with domestic hot water production by 

external 3 way valve.
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Performances are referred to the following conditions:
(1)	Heating: Ambient temperature 7°C DB, 6°C WB, water temperature 30/35°C. 
(2)	Cooling: ambient temperature 35°C, water temperature 12/7°C.

(3)	Sound power level in accordance with ISO 9614.
(4)	Sound pressure level at 10 mt from the unit in free field conditions direction factor Q=2, calculated in 
accordance with ISO 9614.

Heating mode

Cooling mode

(All versions) (RV versions Only)
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OPERATION LIMITS

LRi/HH - Heating Only Version
Energy Class in low temperature - According to EU reg. 811/2013
Heating capacity (EN14511) (1)

Total input power (EN14511) (1)

COP (EN14511) (1)

Power supply
Max input current standard unit
Peak current standard unit
Max air flow in heating mode
Fans
Compressors/Circuits
Max sound power level in heating mode (3)

Max sound pressure level in heating mode (4)

Nominal waterflow
Available static pressure circulating pump

LRi/RV - Reversible Version
Energy Class in low temperature - According to EU reg. 811/2013
Heating capacity (EN14511) (1)

Total input power (EN14511) (1)

COP (EN14511) (1)

Cooling capacity (EN14511) (2)

Total input power (EN14511)(2)

EER (EN14511) (2)

Power supply
Max input current standard unit
Peak current standard unit
Max air flow in heating mode
Max air flow in cooling mode
Fans
Compressors/Circuits
Max sound power level in heating mode (3)

Max sound pressure level in heating mode (4)

Max sound power level in cooling mode (3)

Max sound pressure level in cooling mode (4)

Nominal waterflow
Available static pressure circulating pump




