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Retermia Oy

Retermia Oy is an advanced technology company 
specializing in heat recovery and ventilation equipment. 
Retermia’s high quality products are manufactured at 
our factory in Heinola, Finland. Our innovation, the 
needle heat exchanger, carries multiple patents. The 
manufacturing process is also patented. We cooperate 
with technical universities in research and development 
projects. The performance of our products is verified 
by laboratory measurements.

Retermia’s products offer hygienic and energy saving 
solutions for ventilation and heat recovery in different 
types of buildings. Our experts are committed to 
tailoring the best solution for each customer. 

Over thirty years of experience in heat transfer and 
ventilation technology forms the basis of our strong 
know-how. We have chosen our path in the very 
beginning and have not strayed from it. We wanted to 
develop a product that was not available on the market: 
a product that’s operationally reliable and offers the 
most economical solution with regard to life cycle 
costs. This is the concept that we proudly continue to 
deliver to our customers. Retermia is committed to 
continuously improving its operation.

 
Managing director, MSc (Tech.) 
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Knowledgeable Customer Service

Our experts are committed to tailoring the best solution 
for each customer. We take pride in providing our 
customers not only with top quality products, but also 
with knowledgeable, flexible and individual service. Our 
project-based product design ensures the best 
possible end result. We work in cooperation with the 
customer’s HVAC designer to determine the best 
placing for the equipment, considering service, lifting 
and other needs. 

We are not just equipment manufacturers in the 
traditional sense. Our customers and their HVAC 
designers also receive our expert know-how. We make 
suggestions about piping, controlling and placing of air 
handling units and heat recovery coils.

We visit the project site and give training in how to 
service the coils. We will continue to be at your service 
after the product delivery and the expiration of the 
guarantee.

Product Modeling

Retermia has invested heavily in product modeling. We 
have developed dynamic, one-hour time step, 
programs for product design and annual energy 
consumption calculations. The programs are built on 
the IDA simulation platform. RECAL (REcovery 
CALculation) is a one-hour time step calculation 
program, developed by Retermia for the purpose of 
designing run around heat recovery systems and 
calculating energy savings and the annual efficiency of 
supply air.

The RECAL program presents a reliable picture of the 
economic savings achieved by the heat recovery 
system and about the payback time for the system. 
The RECAL program also makes it easier to monitor 
the system and locate possible problems. 

We perform system level simulations and optimizations 
for different types of energy saving systems and make 
comparisons between alternative solutions.

KNOWLEDGEABLE CUSTOMER SERVICE
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3D Modeling

Retermia uses the Autodesk Inventor 3D modeling program in product design. We deliver precise and illustrative 
product drawings to our customers. The Retermia 3D drawings can be added to the floor plan made by the 
designer. They are compatible with the Autocad .dwg format.

KNOWLEDGEABLE CUSTOMER SERVICE
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Measured thermal efficiency of a HR system with two-section needle heat exchangers, as a function of air side pressure loss of the coil. 
The brine side pressure loss of the needle heat exchanger is shown above/ below the measurement point in question. 

The needle heat exchanger is the most developed run 
around heat recovery coil on the market. Our product 
has several advantages compared with traditional heat 
recovery coils. Needle heat exchangers are used in 
different indirect energy saving systems both as 
heating and as cooling coils.

A needle pipe functions as the heat transfer surface. 
The needle pipe comprises of aluminium fins, needles, 
and aluminium or copper pipes, inside which the brine 
flows. A machine bends the needle pipes into wave-
like or U-shaped geometry. Internal turbulators inside 
the needle pipes enable maximum brine side heat 
transfer. The heat transfer surface can be coated for 
corrosion protection. The manufacturing process of 
needle heat exchangers has been developed by 
Retermia and is protected by patents.

The needle heat exchanger has a high heat transfer 
coefficient also at low air velocities. A linear 
conductance as a function of air velocity makes it 
possible to design needle heat exchangers with very 
low air side pressure loss.  Unlike conventional heat 
exchangers, the needle heat exchanger does not have 

NEEDLE HEAT EXCHANGERS

a so-called laminar velocity, where the ability to transfer 
heat suddenly collapses on the air side nor on the 
brine side. 

Needle heat exchangers achieve the thermal efficiency 
and heat transfer capacity of traditional coils with a 
considerably smaller number of rows and frontal area. 
This results in significantly lower pressure losses on the 
air side and on the brine side. In addition, when the air 
handling unit is operating at partial flow, the thermal 
efficiency in a Retermia system increases slightly.

There is no need to place filters in front of the needle 
heat exchangers. The heat transfer surface can be 
washed and the heat transfer properties remain almost 
constant throughout the normal service interval. The 
needle heat transfer surface functions as a G3 level 
prefilter for supply air. The filter class of the needle heat 
exchanger has been verified with laboratory 
measurements using test dust.

Product performance has been studied at 
Lappeenranta University of Technology. The graph 
below shows the performance of our product line, 
which fulfills the ECO2018 requirements.

ethylene glycol, 6-row

ethylene glycol, 6-row

Air side pressure loss of a needle heat exchanger (Pa)
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ADVANTAGES: 

1.  Great ability to gather dirt and easy to clean 

• Needle heat exchangers lend themselves to heat 
recovery e.g. from professional kitchens, bakeries, 
welding shops and garages.

• Filters are not needed on the exhaust side.

2.  Easy to install even to an existing ventilation 
system 

• Heat recovery coils can be placed outside the 
building, on the roof or on the wall.

• Due to the low pressure loss on the air side it is 
possible to add heat recovery to existing air handling 
units without affecting the air flow.

• Heat recovery can be easily added also to 
decentralized ventilation systems.

3.  Outstanding economy at large air flow rates

• Air side pressure loss only about one fifth of 
traditional coils (30-50 Pa).

• The linear conductance of the needle heat 
exchanger makes it possible to design a heat 
recovery and cooling system that serves several 
supply air handling units.

• Savings in installation costs.

4.  Outstanding operational reliability 

• The needle heat exchanger on the supply air side 
prevents intrusion of snow into the ventilation 
system.

• The needle heat exchanger helps to maintain the 
filtering ability of the main filter while preventing 
problems with wet filters.

NEEDLE HEAT EXCHANGERS
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To prevent problems with wet filters and snow, a needle 
heat exchanger should be installed before the main 
filter, as the first component in the air handling system.

The Needle Heat Exchanger Prevents 
Moisture Problems

• Functions as a prefilter on the supply side, 
prewarming and drying the outdoor air before it 
reaches the main filter

• The usage time of the filter triples
• No problems with odors, microbes or corrosion 

in the ventilation system
• Filter function secured also during snow storms
• Functions as a coarse filter on the exhaust side, 

no other filters normally needed

Wet filters are one of the most common problems in 
ventilation systems. When the organic dust on the filter 
surface gets wet, it becomes a microbial growth 
medium. Wet filter problems are particularly severe in 
buildings, where the ventilation system is not in 
continual use. 

Another common problem in air handling units is the 
intrusion of snow through the air inlet louvre to the duct 
system and the filters. The biological dust gathered in 
the ducts and filters gets wet and circumstances 
become advantageous for microbial growth. Freezing 
and breaking filters together with diminished air flow 
make it difficult for the ventilation system to function as 
intended.

Humidity Problems in Ventilation 
Systems

When rain, snow and moisture enter the ventilation 
system, the following happens:

• The filter does not function as intended
• The filter may freeze and break
• Corrosion causes damage to the air handling 

units
• Microbial growth in filters and other parts of the 

air handling unit
• Blocked filters cause system malfunction
• High filter costs

HYGIENIC AND RELIABLE AIR CONDITIONING

How to place the needle heat exchanger on the supply air 
side.
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The needle heat exchanger functions as a prefilter on 
the supply side, prewarming and drying the outdoor 
air. On the exhaust side it functions as a coarse filter 
removing large particles from the exhaust air and 
dampening the noise.

The advantages to needle heat exchanger functioning 
as a prefilter are numerous: snow and moisture cannot 
block the main filter and cause odor and microbe 
problems. The usage time of the main filter multiplies. 
The filtering level can be increased by using the 
recommended F7 class filters thus improving indoor air 
quality. No filters are needed on the exhaust side as 
the needle heat exchanger functions as a so-called 
heat recovery filter.

The needle heat exchanger is a class G3 level prefilter. 
The heat recovery filter (I) thus prevents intrusion of 
snow and large particles into the air handling system. 
Clean supply air and dry filters (III) guarantee high 
quality indoor air.

Researchers from the University of Kuopio and the 
Finnish Institute of Occupational Health have been 
monitoring the ability of a needle heat exchanger to 
protect the main filter from moisture and microbial 
damage. The relative humidity and temperature of the 
main filter were continuously monitored at three points: 
1) outdoor air 2) the filter 3) indoor air, for about a year. 
The relative humidity of the filter remained under 70 % 
and the temperature of the filter above +3 °C 
throughout all seasons. The needle heat exchanger 
managed to keep the main filter dry throughout its life 
cycle, even during snowstorms. This resulted in fewer 
filter changes. The concentration and species count of 
moisture-loving microbes were lower in the filter 
chamber than on the needle heat exchanger, which 
means the needle heat exchanger prevented the 
intrusion of outdoor air microbes to the main filter 
(Halonen et al. 2003).

Mean relative humidity during different seasons 4.1.02 – 

16.1.03. Winter = December – February, Spring = March – 

May, Summer = June – August, Autumn = September – 

November.  The needle heat exchanger kept the relative 

humidity of the main filter under 70 % all the year round 

(drawn from Table 1 in Halonen et al. 2003)

Mean temperature during different seasons 4.1.02 – 16.1.03. 

Winter = December – February, Spring = March – May, 

Summer = June – August, Autumn = September – Novem-

ber.  The needle heat exchanger kept the temperature of the 

main filter (fiber glass F7) above 3 °C all the year round 

(drawn from Table 1 in Halonen et al. 2003)

Reference:
Halonen, R., Kokotti H., Kujanpää, L., Keskikuru, T. and 
Reiman, M. 2003: Tuloilmalaitteiston neulaputkipatterin 
kyky estää hienosuodattimen kosteus ja mikrobivaurio. – In: 
Säteri, J. & Backman, H. (eds.) Sisäilmastoseminaari 2003, 
SIY Raportti 19, pp. 201-206. SIY Sisäilmatieto Oy, Espoo, 
Finland. 409 p.

HYGIENIC AND RELIABLE AIR CONDITIONING
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RETERMIA STANDARD

OPERATION DESCRIPTION

The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. Internal turbulators inside the 
needle pipes enable maximum brine-side heat transfer. 
A needle heat exchanger can be coated for corrosion 
protection. The outer surface of the housing can be 
manufactured to desired color. The needle heat 
exchanger is equipped with a sink and a drainage 
connection.
 
Air is directed through the needle heat exchanger, 
where the brine flowing inside the needle pipe warms 
or cools the air. The needle surface also functions as a 
G3 level prefilter. 

ADVANTAGES

• low air side pressure loss.
• washable heat transfer surface
• a linear heat transfer capacity as a function of air 

and brine flow: enables heat recovery, cooling or 
heating solutions for several supply and/ or 
exhaust air handling units

• prevents intrusion of snow into the air intake 
chambers and supply air filters, when installed on 
the outer wall of a building or in an intake air 
chamber

• can be tailor-made to fit in an existing air intake or 
outlet louvre

• no upper limit to air volume flow rate:  A wall of 
coils can be composed of parallel and/or 
superimposed Retermia Standard needle heat 
exchangers

In the Retermia Standard needle heat exchanger, the 
heat transfer surface has been bent into a wave-like 
geometry, which increases the frontal area of the coil. 
For this reason, the width of the needle heat exchanger 
is min. 1000 mm, and the length is typically 900…1300 
mm. One needle heat exchanger section is max. three 
needle pipe rows. When the number of rows exceeds 
three, the needle heat exchanger is divided into several 
successive sections in the direction of air flow. 

The Retermia Standard can be placed on the outer 
wall of a building or in the air intake/ exhaust air 
chambers. It can also be installed before the air 
handling unit or in the ducting system.

Depending on the project, servicing the Retermia 
Standard takes place either: 
a) through the service hatch, that can be opened from 
the top. In this case, there should be at least 1300 mm 
free space above the needle heat exchanger. 
b) through the min. 900 mm deep service spaces on 
both sides of the needle heat exchanger. 

1. Air in
2. Air out

1.

2.3.

4.

3. Brine in
4. Brine out

A two-section Retermia Standard needle heat exchanger 
with service hatches.
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A two-section Retermia Standard heat recovery and cooling 
coil installed before the supply air handling unit (air flow 2-3 
m3/s in each supply air handling unit) at Kalmar Hospital in 
Sweden. This installation corresponds to installation principle 
number 1.2.

A two-section Retermia Standard heat exchanger (air flow 
7,7 m3/s) installed before the exhaust air handling unit at 
Vaasan & Vaasan Bakery. This installation corresponds to 
installation principle number 1.4

1. A Retermia Standard needle heat exchanger with base frame 
and service hatches, that can be opened from the top. 

2. Duct

1. A Retermia Standard needle heat exchanger with base frame.
2. A service section with door, service light and drainage. The 

floor must be strong enough to support the maintenance 
crew. The length of the service section min. 900 mm. 

3. Duct

1.2. 2.

1. 1.
2.2.

2. 2.

2. 2.

1.

1. 1.2.
3. 3.

3. 3.

Placing a single Retermia Standard needle heat exchanger in the ducting system or before the air handling unit.

Left: Air intake at Kuopio University Hospital (supply air flow 22 m3/s). The old air intake louvre would get blocked by snow 
during winter. The main filters used to get wet during rain and snowstorms. 
Right: Retermia Standard heat recovery coils were installed in the place of the old air intake louvre. The main filters remain 
dry throughout their entire life cycle, even during snowstorms. The Retermia Standard coils are used for heat recovery in the 
winter and cooling in the summer. 

Installation 1.1

Installation 1.2

Installation 1.3

Installation 1.4

RETERMIA STANDARD 
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Placing the Retermia Standard needle heat exchanger on the outer wall of a building or in the air intake/ exhaust 
air chamber.

1. A Retermia Standard needle heat exchanger/ parallel heat 
exchangers, with service hatches, that can be opened from 
the top. 

2. Supply or exhaust air handling unit(s) 
3. Fresh air or extract air chamber with lights and drainage. The 

floor of the chamber must be strong enough to support the 
maintenance crew. 

1. A coil wall composed of superimposed and/ or parallel 
Retermia Standard needle heat exchangers.

2. Supply or exhaust air handling unit(s) 
3. Fresh air or extract air chamber with lights and drainage. The 

floor of the chamber must be strong enough to support the 
maintenance crew. 

1.

2.

1. 1.

2.

3.

3.
1. 1.

2.

2.

2.

1.

1.
3.

3. 3.
2.

1.

1.

1.

1.

1.

1.
2.

3.3.

3. 3. 3. 2.

1.

1.

1.

1.

3.
1. 1.

2.
3. 3. 2.

1.

1. 1.

1.

Installation 1.5

Installation 1.6

Installation 1.7

Installation 1.8

Installation 1.9

1.

Installation 1.10

Installation 1.11

Installation 1.12

Installation 1.13

Installation 1.14

RETERMIA STANDARD 
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A heat exchanger wall (supply air flow 7,2 m3/s) in the air 
intake chamber of a welding shop. The coil wall is 
composed of two parallel Retermia Standard coils. This 
installation corresponds to installation principle 1.12.

A Retermia Standard heat exchanger (supply air flow 3,0
m3/s) in the supply air chamber at Iisalmi Hospital. 
This installation corresponds to installation principle 1.7.

A heat exchanger wall (supply air flow 120 m3/s) installed in 
an underground shaft at Helsingborg Hospital in Sweden. 
The coil wall is composed of 4 parallel and 3 superimposed 
Retermia Standard coils. Installation principle 1.12.

Two parallel Retermia Standard heat exchangers (supply 
air flow 5,6 m3/s) on the outer wall of Iisalmi Health Care 
Center. This installation corresponds to installation principle 
1.5.

A heat exchanger wall (supply air flow 26,5 m3/s) installed on 
the outer wall of the Central Kitchen of Oulu University 
Hospital. The coil wall is composed of four parallel and two 
superimposed Retermia Standard coils. This installation 
corresponds to installation principle 1.10.

RETERMIA STANDARD 
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Parallel Retermia Standard heat exchangers (exhaust air flow 12 m3/s) installed on the outer wall of a fan room located on 
the roof of Kuopio University. This installation corresponds to installation principle 1.5.

The installation principle of the coil wall in the supply air chamber at Arlanda Airport (Stockholm, Sweden). Supply air flow 
50 m3/s per supply air chamber. Service door has been placed between two coil walls. Retermia coil walls have been 
installed in altogether four air intake chambers (total supply air flow 200 m3/s). 

RETERMIA STANDARD 
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Retermia Standard coil wall in the supply air chamber at Arlanda Airport. This installation corresponds to installation 
principle 1.12.

RETERMIA STANDARD 



16

AIR INTAKE UNIT 

OPERATION DESCRIPTION

The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. Internal turbulators inside the 
needle pipes enable maximum brine side heat transfer. 
A needle heat exchanger can be coated for corrosion 
protection. The outer surface of the Air Intake Unit can 
be manufactured to desired color. The needle heat 
exchanger is equipped with a sink and a drainage 
connection. 
 
Air is directed through the needle heat exchanger, 
where the brine flowing inside the needle pipe warms 
or cools the air. 

The needle surface functions as a G3 level prefilter. A 
supply air filter can also be installed in the Air Intake 
Unit after the needle heat exchanger (air handling unit).

In an Air Intake Unit, the heat transfer surface is bent 
into a U-shape geometry, which increases the frontal 
area of the coil. One needle heat exchanger section is 
max. three needle pipe rows. When the number of 
rows exceeds three, the needle heat exchanger is 
divided into several successive sections in the direction 
of air flow. 

�

�

�

�


� �� � �� � �� � � �

1. Air in
2. Brine in
3. Brine out

1.

1.

1.1.

3.
2.

min 700 mm

Retermia- 
delivery

Installation principle for Air Intake Unit.

Air Intake Units installed on the roof of Helsingborg Hospital in Sweden. The Air Intake Units are used for heat recovery in the 
winter and cooling the supply air in the summer. Old air intake louvres were replaced by Air Intake Units (8 units, air flow 10 
m3/s per unit). 

Roof

Floor



17

Three-section Air Intake Unit 

ADVANTAGES 

• low air side pressure loss
• washable heat transfer surface
• an ideal solution for demanding weather 

conditions (severe wind, heavy rain, snow storm): 
outdoor air is taken from the top and bottom rim 
of the Air Intake Unit, where wind pressure does 
not affect the air intake or the operation of the 
supply fan

• enables heat recovery and/ or supply air cooling 
for several small supply air handling units with 
one device

• easy to add to an existing ventilation system: 
substitutes an old air intake device

• saves space in the machine room and 
decreases the SFP value of the ventilation 
system: supply air heat recovery, cooling and/or 
heating coils can be installed on the roof 

Air flow Width Length Height Weight

l/s mm mm mm kg

300 - 650 1850 1850 350 - 600 100 - 200

650 - 1400 2000 2000 400 - 700 150 - 300

1400 - 2000 2100 2200 500 - 1000 200 - 500

2000 - 4000 2300 2550 700 - 1200 300 – 700

PRELIMINARY SELECTION OF AN AIR INTAKE UNIT 

The dimensions of an Air Intake Unit depend on the air flow and on the available space.  Below is a preliminary 
selection table for an Air Intake Unit.

Air Intake Units and Heat Recovery Fans on the roof of 
Kokkola Health Care Center.

An Air Intake Unit (air flow 1 m3/s) with service platforms. 

AIR INTAKE UNIT 

Other dimensions are also possible. The exact data of the Air Intake Unit can be found in the project-based technical documents. 
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�
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�

�


� �� � �� � �� � � �1.

1.1.

2.
3.

EXHAUST AIR UNIT

OPERATION DESCRIPTION

The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. Internal turbulators inside the 
needle pipes enable maximum brine side heat transfer. 
The needle heat exchanger and the exhaust fan can 
be coated for corrosion protection. The outer surface 
of the Exhaust Air Unit can be manufactured to desired 
color. The Exhaust Air Unit is equipped with a sink and 
a drainage connection. 
  
Air is directed through the needle heat exchanger, 
where the brine flowing inside the needle pipe warms 
or cools the air. 

The needle surface also functions as G3 level prefilter.

In an Exhaust Air Unit, the heat transfer surface is bent 
into a U-shape geometry, which increases the frontal 
area of the coil. One needle heat exchanger section is 
max. three needle pipe rows. When the number of 
rows exceeds three, the needle heat exchanger is 
divided into several successive sections in the direction 
of air flow. 

An Exhaust Air Unit is placed on the roof of a building, 
on top of a chimney or a support frame. Servicing the 
Exhaust Air Unit takes place through a service hatch, 
that can be opened from the top. The ducting system 
can be cleaned through the Exhaust Air Unit. 

1. Air out
2. Brine in
3. Brine out

Installing the Exhaust Air Unit on the roof.

min 500 mm

Retermia- 
delivery

Floor

Roof
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ADVANTAGES 

• low air side pressure loss
• washable heat transfer surface
• saves space in the ventilation machine room
• enables heat recovery for several small exhaust air 

handling units with one device
• easy to add to an existing ventilation system: 

substitutes an old roof hood
• the heat produced by the fan is also recovered: the 

Exhaust Air Unit is located on the pressure side of 
the exhaust fan

• a silencer can be installed on the pressure side of 
the fan, if necessary: in this solution the exhaust fan 
or the exhaust air handling unit is located inside the 
building.

PRELIMINARY SELECTION OF AN EXHAUST AIR UNIT 
The dimensions of an Exhaust Air Unit depend on the air flow and on the available space. Below is a preliminary 
selection table for an Exhaust Air Unit.

Old exhaust air diffusers on the roof of Kuopio University 
Hospital. 

The old diffusers have been replaced by an Exhaust Air Unit 
(air flow 5 m3/s). The Exhaust Air Unit made it possible to 
recover heat from four small exhaust air handling units with 
one needle heat exchanger. 

Two-section 
Exhaust Air Unit

EXHAUST AIR UNIT 

Other dimensions are also possible. The exact data of the Exhaust Air Unit can be found in the project-based technical 
documents.

Air flow Width Length Height Weight
l/s mm mm mm kg

300 - 650 1850 1850 350 - 600 100 - 200
650 - 1400 2000 2000 400 - 700 150 - 300
1400 - 2000 2100 2200 500 - 1000 200 - 500
2000 - 4000 2300 2550 700 - 1200 300 – 700
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HEAT RECOVERY FAN (HRF)

OPERATION DESCRIPTION

The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. Internal turbulators inside the 
needle pipes enable maximum brine side heat transfer. 
The needle heat exchanger and the exhaust fan can 
be coated for corrosion protection. The outer surface 
of the Heat Recovery Fan can be manufactured to 
desired color. The Heat Recovery Fan is equipped with 
a sink and a drainage connection. 

Air is directed through the needle heat exchanger, 
where the brine flowing inside the needle pipe warms 
or cools the air. 

The Heat Recovery Fan is constructed by building a 
needle heat exchanger around the fan at Retermia’s 
factory. The needle surface also functions as a G3 
level prefilter.

In a Heat Recovery Fan, the heat transfer surface is 
bent into a U-shape geometry, which increases the 
frontal area of the coil. One needle heat exchanger 
section is max. three needle pipe rows. When the 
number of rows exceeds three, the needle heat 
exchanger is divided into several successive sections 
in the direction of air flow.

A Heat Recovery Fan is placed on the roof of a building, 
on top of a chimney or a support frame. Servicing the 
Heat Recovery Fan takes place through the service hatch 
that can be opened from the top. The fan can be turned 
aside and the exhaust air ducting system can be cleaned 
through the HRF unit. 

ADVANTAGES 

• low air side pressure loss
• washable heat transfer surface 
• enables a short exhaust air ducting system, that’s 

easy and inexpensive to install and clean
• an exceptionally low SFP value: short ducting 

system combined with low pressure loss in the 
Heat Recovery Fan

• the heat produced by the fan is also recovered: the 
heat transfer surface is on the pressure side of the 
fan

• easy to add to an existing ventilation system
• saves machine room space: the Heat Recovery 

Fan is installed on the roof
• fire safe and hygienic solution: The ducting system 

is on the suction side of the fan. There are no 
leakages of exhaust air into indoor air

• ideal solution for professional kitchens
• can be equipped with JET nozzles, which enable a 

great velocity and cast length for the outlet air. JET 
nozzles are used in projects, where the air intake is 
located nearby the HRF

• there can be several fans in a single HRF unit. The 
HRF units with several fans are always dimensioned 
case-by-case

Service hatch 

1.

2.
3.

1.

1.

A Heat Recovery Fan with EC fan. In the picture, the service 
hatch is open and the fan is turned aside.

1. Air out
2. Brine in
3. Brine out
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PRELIMINARY SELECTION OF HRF 
UNIT 

The dimensions of a Heat Recovery Fan depend on 
the air flow and on the size of the chosen fan(s) and 
needle heat exchanger. The fan can be equipped with 
an AC or EC motor. Below is a preliminary selection 
table for an HRF with an EC motor.

Heat Recovery Fans on the roof of Vihti School – an 
example of energy-efficient decentralized ventilation.

A close-up photo of washing the Heat Recovery Fan of a 
McDonald’s kitchen. 

Installation principle for Heat Recovery Fan.

Servicing the Heat Recovery Fan (air flow 2,4 m3/s) of a 
McDonald’s kitchen. The Heat Recovery Fan is an ideal 
solution for professional kitchens.  

A Heat Recovery Fan with JET-nozzles.

A HEAT RECOVERY FAN WITH EC FAN

Air flow Width Length Height Weight Voltage Power
Cur-
rent

l/s mm mm mm kg VAC kW A

350 - 650 1850 1850 350 - 600 100 - 200 400 2,5 3,36

650 - 1400 2000 2000 400 - 700 150 - 300 400 1,8 3,02

1400 - 2000 2100 2200 500 - 1000 200 - 500 400 3,4 5,16

2000 - 3500 2300 2550 700 - 1200 300 - 700 400 3,8 5,96

HEAT RECOVERY FAN (HRF)

Service hatch

Needle pipe surface

Kitchen hood

 JET-nozzles

Retermia-delivery

Fan

Roof

Other dimensions and fan alternatives are also 
possible. The exact data of the HRF can be found in 
the project-based technical documents. 
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RETERMIA HYDRAULIC UNITS

A READY-TO-INSTALL HYDRAULIC 
UNIT 

A ready-to-install hydraulic unit makes installation easier 
and less prone to errors.  

Retermia Hydraulic Units are tailor-made pump groups, 
that include all the components necessary for the 
functioning, controlling and monitoring of needle heat 
exchangers. 

Retermia acquires the components from the chosen 
high-class manufacturers. Each component is clearly 
positioned. All components, that use electricity, are 
wired to a connecting terminal. The pump is equipped 
with a safety switch. 

The Hydraulic Unit includes a support frame for 
installation on the floor. The piping contractor insulates 
the Hydraulic Unit at the construction site. The 
expansion vessel and filling station are not included in 
the Retermia Hydraulic Unit.

The Retermia Hydraulic Unit requires about one meter 
of both horizontal and vertical space. Larger units 
naturally require more space. The customer receives 
exact measurement drawings of the Retermia Hydraulic 
Unit in the order confirmation phase. The Hydraulic Unit 
can be shut off from the pipeline for maintenance. Free 
space must be left in front of the Hydraulic Unit for 
maintenance operations. 

ADVANTAGES

• lessens the risk for installation errors, ensures a 
high-quality result 

• eases installation at the construction site
• faster installation, savings in installation costs

Retermia Hydraulic Unit for a run around heat recovery 
system. Pipe couplings upwards, brine volume flow 0,35 l/s.

Positioning principle for Retermia Hydraulic Units in a 
RETCARE ventilation system with passive preheating and 
cooling of supply air, run around heat recovery and auxiliary 
heating. 

Positioning principle for Retermia Hydraulic Units in a 
RETCARE ventilation system with run around heat recovery, 
auxiliary heating of supply air and supply air cooling by the 
RETCOOL principle.
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Retermia Hydraulic Unit for a run around heat recovery system. Pipe couplings upwards, brine volume flow 2,2 l/s. 

Retermia Hydraulic Unit for a run around heat recovery system. Pipe couplings upwards, brine volume flow 1,55 l/s. 

RETERMIA HYDRAULIC UNITS
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RETCARE OUT S

RETCARE OUT E

RETCARE IN S RETCARE IN E

RETCARE MODULAR

RETCARE PRODUCT FAMILY



25

Compact

The Finnish RETCARE air handling units offer unique 
space saving solutions for ventilation. The units are 
compact yet service friendly and reliable. The 
RETCARE product family includes air handling units for 
both indoor and outdoor installation.

For indoor installation, the fully modular RETCARE 
MODULAR or compact RETCARE IN S and RETCARE 
IN E units are chosen. When air handling units are 
placed on the roof, Heat Recovery Fan and RETCARE 
OUT S are chosen. 

 

The Most Energy Efficient on the Market

The RETCARE air handling units are among the most 
energy efficient on the market. Needle heat exchangers 
are used as coils for run around heat recovery, cooling 
and heating. The units operate efficiently within a large 
air flow regime, with record-breakingly low internal 
pressure losses and high thermal efficiency. With the 
RETCARE system, it is possible to accomplish modern 
air conditioning with an SFP value of less than one 
kilowatt. 

Noise level, air-tightness and electricity consumption of 
RETCARE units have been measured in the TÜV 
certified laboratory of Ziehl Abegg AG in Germany. The 
laboratory tests showed that a RETCARE supply air 
unit with an F7 filter and thermal efficiency of 70% has 
an SFP value of 0,38 kW/ m3/ s. This means minimal 
heating energy and electricity consumption.

Outstanding Operational Reliability

The RETCARE air handling units are optimal solutions 
for decentralized ventilation. They are excellent choices 
for hospitals and other clean premises. Heat recovery 
is carried out with run around heat recovery coils. No 
leaking of impurities can occur from the exhaust air to 
the supply air ductwork. The main filter is located after 
the needle heat exchanger, which functions as a G3 
prefilter. Supply air is prefiltered and preheated before it 
reaches the main filter. Problems with wet or freezing 
filters are avoided.

Wide Range of Applications

The RETCARE air handling units are also suited for 
dirty exhaust air. They perform equally well in 
professional kitchens, bakeries, garages, welding 
shops etc.

RETCARE PRODUCT FAMILY

RETCARE - The Most Energy Efficient and Reliable Air Conditioning Solution

The performance of RETCARE air handling units has been 
verified with laboratory measurements.
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RETCARE OUT S

OPERATION DESCRIPTION

The RETCARE OUT S is a supply air handling unit 
designed for roof installation, for air flow regime 1.5 – 
4.5 m3/s. The unit is equipped with the required 
sensors. The fan is equipped with a safety switch. 
Heat transfer is carried out by needle heat exchangers. 
The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. The heat transfer surface 
and the filters are bent into a U-shape geometry thus 
increasing their frontal area.

The unit is comprised of two parts, which are 
combined at the construction site. The attachment 
mechanisms are located outside the unit. The needle 
heat exchanger and the main filters are in the suction 
part. 
The filter class of the main filter can be selected from 
M5 up to F8. The filter has plastic frames and it is 
suitable for outdoor use. The filters can be locked to 
the frames with a filter-specific locking mechanism. The 
filters are changed from above. The needle heat 
exchangers - located in front of the main filters - 
function as G3 prefilters.

The fan section comprises of a damper, two parallel 
fans and a silencer. The opening for the supply air duct 
is located at the bottom or at the end of the unit. 
Servicing the fan takes place through the service 
doors, that can be opened from the side. 

The suction part of the RETCARE OUT S supply air handling 
unit, with the service hatch opened. Servicing the needle 
heat exchangers and the filter takes place through the 
service hatch, that can be opened from the top. 

The pressure loss of filtering has been minimized. Because 
the filters are placed after the heat recovery in the direction 
of air flow, the filter surface remains dry throughout the 
winter, even when the fan is out of operation. Servicing the fan takes place through the service doors, 

that can be opened from the side. 

The RETCARE OUT S supply air handling unit is 
placed on the roof, on top of a support frame. Outdoor 
air is taken from the top and bottom rim of the unit, 
where wind pressure does not affect the air intake or 
the operation of the supply fan. The opening for the 
supply air duct and the brine connections are located 
at the bottom of the unit, sheltered from the weather.

Polyurethane is used as insulation in the framework. 
The heat loss of the casing is significantly smaller than 
in indoor-installed air handling units. The suction part is 
equipped with a sink and a drainage connection. 
Service platforms shall be installed around the unit on 
three sides. Wind shield plates are also installed at the 
construction site. They are placed between the lower 
surface of the unit and the roof (50 mm above the roof 
surface). 
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ADVANTAGES

• Savings in Installation Costs 
The RETCARE OUT S is designed to be installed on the roof.  A machine room is not needed. The unit is 
compact and thermal losses have been minimized.

• The Most Energy Efficient on the Market
The pressure losses in the RETCARE OUT S are very small, which leads to an exceptionally low SFP value. 
Depending on the pressure losses of the ductwork, the SFP value of the RETCARE OUT S supply air 
handling unit is typically 0.5 – 0.8 kW/m3/s. The internal pressure loss of the unit at design air flow, with F7 
level filtering and ECO2018-compliant needle heat exchanger, is only 250 Pa. The internal SFP value of the 
unit is 0.36 kW/m3/s at design air flow.

 
• Easy to Install, Reliable 

The RETCARE OUT S is easy to install, service friendly and operationally reliable. Outdoor air is taken from 
the top and bottom rim of the unit, where wind pressure does not affect the air intake or the operation of the 
supply fan.  This makes the RETCARE OUT S an ideal solution for demanding weather conditions (severe 
wind, heavy rain, snow storm). 

EQUIPMENT SELECTION
There are three different sizes of RETCARE OUT S 
units. The airflow defines the size of the unit. In the 
suction part, there are two parallel EC fans. Below is a 
preliminary selection table for the RETCARE OUT S 
units. More precise technical data about the unit can 
be found in the project-based technical documents. 

Installing the RETCARE OUT S supply air handling unit 
on the roof.

The RETCARE OUT S supply air handling unit with the 
required service platforms.

Preliminary Selection Table for the RETCARE OUT S Units

Air flow 
l/s

Width 
mm

Length 
mm

Height 
mm

Weight 
kg

Voltage 
VAC

Power/ Fan 
kW

Current/ Fan
A

Fan Type

1000 - 2000 2310 5250 850 n. 1400 3 ~ 380 - 480 3,9 6.2 - 5.0 2 x ER40C-ZID.GG.CR 

2000 - 3000 2310 5450 850 n. 1500 3 ~ 380 - 480 3,9 6.2 - 5.0 2 x ER40C-ZID.GG.CR 

3000 - 4500 2310 5450 1050 n. 1600 3 ~ 380 - 480 3,5 5.6 - 4.4 2 x ER50C-ZID.GG.CR 

RETCARE OUT S

Retermia- 
delivery

Roof
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RETCARE OUT E

OPERATION DESCRIPTION

The RETCARE OUT E is an exhaust air handling unit 
designed for outdoors installation, for air flow regime 
0.5 – 4 m3/s. Heat transfer is carried out by needle 
heat exchangers. The fins in a Retermia needle heat 
exchanger are aluminium. The pipes are aluminium or 
copper and the header pipes are copper. 

The RETCARE OUT E is a modular unit, which typically 
includes heat recovery coil(s) and a fan. The opening 
for the exhaust air duct is located at the end of the unit 
and the exhaust fan is on top of the unit. The exhaust 
fans are factory-made roof fans. Polyurethane is used 
as insulation in the framework. The modules of the unit 
are equipped with a sink and a drainage connection.

All parts can be accessed for service through the ser-
vice hatches. For easy maintenance, free space as 
wide as the unit should be left around the unit. The 
needle heat exchanger is usually serviced from the 
service hatch that can be opened from the top. The 
RETCARE OUT E exhaust air handling unit is placed on 
the roof, on top of a support frame.

The RETCARE OUT E exhaust air handling unit is 
ideally suited to buildings where:
• the unit has smoke extraction fans or ATEX 

classified fans.
• a Heat Recovery Fan does not fit on the roof (the 

old exhaust fan is near a wall or close to eaves).

RETCARE OUT E exhaust air handling unit installed on the 
roof, on top of a support frame. 

Installing the RETCARE OUT E exhaust air 
handling unit on the roof.

RETCARE OUT E Exhaust Air Unit is serviced from the 
service hatches, that can be opened from the side or from 
the top. 

Retermia 
delivery

Retermia 
delivery

Roof
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ADVANTAGES

• Savings in Installation Costs
the RETCARE OUT E is designed to be installed on the roof.  A machine room is not needed. The unit is 
compact and thermal losses have been minimized.

• The Most Energy Efficient on the Market
The pressure losses in the RETCARE OUT E are very small, which leads to an exceptionally low SFP value. 
Depending on the pressure losses of the ductwork and the heat recovery coils, the SFP value of the 
RETCARE OUT E exhaust air handling unit is typically 0.2 – 0.4 kW/m3/s. 

• Easy to Install, Reliable
The RETCARE OUT E is easy to install, service friendly and operationally reliable. 

EQUIPMENT SELECTION

The RETCARE OUT E units are tailor-made to fit each site. The choice of the exhaust fan is also based on project- 
specific criteria. More precise technical data about the unit can be found in the project-based technical 
documents. 

RETCARE OUT E exhaust air handling unit equipped with an ATEX classified fan, installed on the roof. 

RETCARE OUT E
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RETCARE IN S

OPERATION DESCRIPTION

The RETCARE IN S is a compact supply air handling 
unit designed for indoors installation, for air flow regime 
0.5 – 3 m3/s. Openings for outdoor and supply air 
ducts are located on top of the unit and the brine 
connections for the heating coil are behind the unit. 
The unit is equipped with the required sensors. The fan 
is equipped with a safety switch. The heat recovery 
and cooling coils are located outside the unit: on the 
roof, on the outer wall, in the air intake chamber or in 
the outdoor air duct. Heat transfer is carried out by 
needle heat exchangers. The fins in a Retermia needle 
heat exchanger are aluminium. The pipes are 
aluminium or copper and the header pipes are copper. 

The unit is comprised of two upright modules and a 
bottom module. It can be haled to the work-site in three 
parts. A damper, filters and heating coils are located in 
the first upright section in the direction of the airflow. 
The filter class of the main filter can be between M5 
and F9. Needle heat exchangers - located in front of 
the main filters - function as G3 prefilters. The fan and 
a silencer are located in the second upright module.  
The bottom part is equipped with a sink and a drainage 
connection. The unit is equipped with a base frame. 
Supply air moves from one upright part to the other via 
the bottom part. 

The framework is insulated with mineral wool (thickness 
50 mm). Servicing is carried out from the front side of 
the unit. All modules of the air handling unit can be 

accessed through the service hatches.  For easy 
maintenance, free space as long as the unit should be 
left in front of the service side of the unit.

Piping connections for the heating coils are behind the 
unit. There should be at least 200 mm free space for 
the piping connections between the unit and the wall.

The servicing of the RETCARE IN S supply air handling unit is carried out from the front side of the unit. 

RETCARE IN S supply air handling unit installed at a 
manufacturing plant. The SFP of the supply air handling unit 
in the picture is 0.6 kW/m3/s at design air flow, including 
pressure losses of the ductwork, the external heat recovery 
coil and the cooling coil. The unit only requires one square 
meter of floor space.
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ADVANTAGES

• Compact
The RETCARE IN S supply air handling unit is compact and requires minimal floor space. A unit operating at 
1000 l/s air flow only needs 1 m² of space. Noise level is low. In most cases, no machine room is needed. 

• The Most Energy Efficient on the Market
Pressure losses in the RETCARE IN S are very small, which leads to an exceptionally low SFP value. Depending 
on the pressure losses of the ductwork, the heat recovery coils and the cooling coils, the SFP value of the 
RETCARE IN S supply air handling unit is typically 0.5 – 0.8 kW/m3/s. 

• Easy to Install, Reliable
The RETCARE IN S is easy to hale to the work-site. It is easy to install, service friendly and operationally reliable. 
 

EQUIPMENT SELECTION

There are several sizes of RETCARE IN S supply air 
handling units. The airflow defines the size of the unit. 
The fans are typically equipped with EC motors. Below 
is a preliminary selection table for the RETCARE IN S 
units. More precise technical data about the unit can 
be found in the project-based technical documents.

Preliminary Selection Table for the RETCARE IN S Units

Air flow 
l/s

Width 
mm

Length 
mm

Height 
mm

Weight 
kg

Voltage 
VAC

Power/ Fan 
kW

Current/ Fan  
A

Fan Type

500 - 1200 1600 800 2200 n. 400 3 ~ 380 - 480  2.3 3.7 - 2.9 GR40C-ZIK.DC.CR

1000 - 1700 1600 1100 2200 n. 450 3 ~ 380 - 480  2.3 3.7 - 2.9 GR40C-ZIK.DC.CR

1200 - 1900 1600 1400 2200 n. 500 3 ~ 380 - 480  2.3 3.7 - 2.9 GR40C-ZIK.DC.CR

1400 - 2400 2200 1100 2300 n. 550 3 ~ 380 - 480  3.4 5.4 - 4.2 GR56C-ZID.GG.CR

1700 - 2900 2000 1400 2300 n. 600 3 ~ 380 - 480  3.4 5.4 - 4.2 GR56C-ZID.GG.CR

1800 - 3100 2200 1400 2300 n. 600 3 ~ 380 - 480  3.4 5.4 - 4.2 GR56C-ZID.GG.CR

Installing the RETCARE IN S supply air handling unit, when heat 
recovery is carried out by an Air Intake Unit.

Installing the RETCARE IN S supply air handling unit, when heat 
recovery is carried out by a Retermia Standard needle heat 
exchanger placed at air intake.

Installing the RETCARE IN S supply air handling unit, when heat 
recovery is carried out by a Retermia Standard needle heat 
exchanger placed in the outdoor air duct.

RETCARE IN S

Retermia 
delivery

Retermia 
delivery

Retermia 
delivery

Retermia 
delivery

Retermia 
delivery

Roof

Roof

Floor Floor

Retermia 
delivery

Retermia 
delivery

Floor
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RETCARE IN E

OPERATION DESCRIPTION

The RETCARE IN E is a compact exhaust air handling 
unit designed for indoors installation, for air flow regime 
0.5 – 4 m3/s. The unit is equipped with the required 
sensors. The fan is equipped with a safety switch. 
Heat transfer is carried out by needle heat exchangers. 
The fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper.  

The RETCARE IN E is a modular unit typically including 
heat recovery, a damper and a fan. The number of 
functions can be freely chosen. The opening for the 
exhaust air duct is located at the end of the unit and 
the opening for the extract air is located on top of the 
unit. Mineral wool (thickness 50 mm) is used as 
insulation in the framework. The unit parts are 
equipped with a sink and a drainage connection.

Each module can be accessed through the service 
hatches. The needle heat exchanger is usually 
serviced from the top service hatch. The other 
functional units are usually serviced from the service 
hatch on the side of unit. For easy maintenance, free 
space as wide as the unit should be left on the service 
side of the unit. 

The RETCARE IN E exhaust air handling unit is often 
used in buildings where:

• the roof cannot carry the weight of a Heat 
Recovery Fan

• the roof is challenging for maintenance 
operations: e.g. too steep

• the roof is architectonically protected
• exhaust air is exceptionally dusty and the unit 

has to be serviced even in the winter (e.g. 
bakeries)

The unit can be haled to the work-site in parts. A unit 
with 500-2000 l/s design air flow can typically be haled 
to the machine room through 900 mm wide doors.

All functional units in the RETCARE IN E exhaust air handling 
unit can be accessed for service. The service hatches can 
be opened from the side or from the top of the unit.

The unit can be haled to the work-site in parts.
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ADVANTAGES

• Compact
The RETCARE IN E exhaust air handling unit is compact and requires minimal floor space. Noise level is low. 
In most cases, no machine room is needed.   

• The Most Energy Efficient on the Market
The pressure losses in the RETCARE IN E are very small, which leads to an exceptionally low SFP value. 
Depending on the pressure losses of the ductwork and the heat recovery coils, the SFP value of the 
RETCARE IN E exhaust air handling unit is typically 0.2 – 0.4 kW/m3/s. 

• Easy to Install, Reliable
The RETCARE IN E is easy to hale to the work-site. It is easy to install, service friendly and operationally 
reliable. The servicing can take place even in the winter.

EQUIPMENT SELECTION

There are several sizes of RETCARE IN E exhaust air 
handling units. The outer proportions of the unit are 
defined by the available space, the chosen unit size 
and the number of functions. A unit with design air flow 
between 500 and 2000 l/ s can be installed in a space 
that is about 2 meters high and wide and about 2.5 – 
3.5 m long, depending on the size of the heat recovery 
coil. The fans are typically equipped with EC motors. 
More precise technical data about the unit can be 
found in project-based technical documents.

RETCARE IN E exhaust air handling unit installed in a fan chamber.

Installing the RETCARE IN E exhaust air handling unit.

RETCARE IN E

Retermia 
delivery

Roof

Floor
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RETCARE MODULAR

OPERATION DESCRIPTION

The RETCARE MODULAR is a horizontal supply and 
exhaust air handling unit designed for indoors 
installation, for air flow regime 0.5 – 12 m3/s. Heat 
transfer is carried out by needle heat exchangers. The 
fins in a Retermia needle heat exchanger are 
aluminium. The pipes are aluminium or copper and the 
header pipes are copper. The unit is equipped with the 
required sensors. The fan is equipped with a safety 
switch. 

The RETCARE MODULAR is a modular unit, where all 
functions can be freely chosen. Mineral wool (thickness 
50 mm) is used as insulation in the framework. A 
hygiene version of the unit is also available. 

For service, each module can be accessed through 
the service hatches. Free space as wide as the unit 
should be left on the service side of the unit for easy 
maintenance. When air flow is less than 4000 l/s, the 
needle heat exchanger is usually serviced through the 
service hatch that can be opened from the top.  In this 
case, there should be at least 1300 mm free space 
above the needle heat exchanger.  When air flow 
exceeds 4000 l/s, the needle heat exchanger is usually 
serviced through service sections. 

The RETCARE MODULAR air handling units are used 
for example in buildings where:

• it is advantageous to place the needle heat 
exchangers in an air handling unit

• exhaust air is exceptionally dusty and the unit has 
to be serviced even in the winter (e.g. bakeries)

• the air handling unit is sized to some specific 
requirements (e.g. three-stage filtering of supply air, 
humidification of supply air, etc.)

RETCARE MODULAR supply air handling unit with design 
air flow 10 000 l/ s. The needle heat exchanger in this unit is 
serviced through the filter section and air intake chamber.

An example of the layout of RETCARE MODULAR supply (left picture) and exhaust (right picture) air handling unit. When air 
flow is less than 4000 l/s, the needle heat exchanger is usually serviced through the service hatch, that can be opened from 
the top. 

An example of the layout of RETCARE MODULAR supply (left picture) and exhaust (right picture) air handling unit. When air 
flow exceeds 4000 l/s, the needle heat exchanger is serviced through the service sections. 

Retermia delivery
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ADVANTAGES

• The Most Energy Efficient on the Market
Pressure losses in the RETCARE MODULAR are very small, which leads to an exceptionally low SFP value. 
The SFP value of the RETCARE MODULAR supply air handling unit is typically 0.5 – 0.8 kW/m3/s and that of 
the exhaust air handling unit is typically 0.3 – 0.4 kW/m3/s.

• Easy to Install, Reliable
The RETCARE MODULAR is easy to hale to the work-site. It is easy to install, service friendly and operationally 
reliable. 

EQUIPMENT SELECTION

There are several sizes of RETCARE MODULAR supply and exhaust air handling units. The size of the unit is 
defined by air flow and the service space needed. Project-based equipment selection is made by Retermia. The 
fans can be equipped with EC, AC or PM motors. More precise technical data about the unit can be found in 
project-based technical documents.

RETCARE MODULAR exhaust air handling unit with design air flow 7650 l/s. Inside the unit, there is a two-section needle 
heat exchanger, that is serviced through the service sections. 

RETCARE MODULAR
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