Capillary systems for
environmentally friendly
heating and cooling
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CHARACTERISTICS / FUNCTION AND FEATURES OF THE BIOCLINA SYSTEM
Characteristics of the BioClina system
for heating and/or cooling

Function and features of the BioClina system as
a heating and/or cooling

High demands are nowadays placed on the heating technology of
modern buildings. The objective is to significantly reduce energy
consumption without restricting convenience and the operating safety
of the system to benefit the environment and the wallet of the operator.
This objective can be achieved only through an efficient use of resources,
in particular environmental energy. This requires technology which
makes do with significantly lower heating water temperatures.
The BioClina capillary tube system meets these requirements better
than any other thermal emission system.

The centrepiece of the BioClina system is the capillary tube mat as it has
already been used very successfully in cooling ceilings for twenty years
(see list of references on page 19). This is a high-performance surface
heat exchanger, which consists of plastic tubes with an external diameter
of only 4.3 mm, which lead into two distribution/collection pipes with a
diameter of 20 mm.

In addition, you can also use it to COOL easily. Here, the user again benefits from the extremely large exchange surface of the BioClina capillary
tube mats. Already at water temperatures of 16 – 18 °C, a convenient
“quiet cooling” is possible without noise pollution and draughts. Thus
people in the room are cooled or warmed mainly by radiation, which
corresponds to the natural temperature regulation in the human body.
For this reason, people in rooms that are heated or cooled with BioClina
capillary systems are proven to feel very good.

To heat or cool rooms, hot or cold water runs through the capillary
tubes that have a space of 20 or 30 mm between them. The water-conducting capillary tube mats are installed just under the surface of the
room enclosing surfaces, thereby providing gentle temperature control
of ceilings, walls or floors. Due to the large exchange surfaces, large energy quantities can also be transmitted with low temperature differences
between the active room surfaces and the room air.
The BioClina system is flooded with hot water at a temperature of
approx. 28 – 32°C for heating purposes. Even when using the maximum
thermal emission of 100 W/m², the entirely even surface temperature is
always only below the top threshold permissible of 29°C. To also use the
BioClina system in the summer for cooling, it is preferably installed in
fall and ceiling surfaces. During cooling, the surface temperature of
the ceiling is, for instance, 17 – 19 °C with a flow temperature of 16°C.
Depending on the installation condition, up to 85 W DIN cooling power
per square metre of mat surface can thereby be achieved.
In old buildings, in particular, with their restrictions due to wooden
floors or load bearing limits, the usage of wall and ceiling surfaces
provides top convenience. Contrary to other standard floor and wall
heating systems, the BioClina capillary tube mats do not consist of
oxygen diffusion-tight tubes. They are made of high-quality and
enduring polypropylene (PP). Due to its material properties, it is
perfectly suited for use in low energy heating and cooling systems.

Dry heat emission from humans by convection from humans to the air and
by radiation from humans to the surfaces of the room

As all weldable plastics, polypropylene is also oxygen diffusion open.
This means that oxygen permeates through the wall of the pipe into
the water until reaching the saturation level. For this oxygen not to
cause any corrosion damage to the system, two separate water circuits
are installed with the BioClina system, which are separated from one
another with a stainless steel heat exchanger.
This results in two entirely separate hydraulic circuits, which are called
the primary circuit (heat generator to separation system) and secondary
circuit (from the separator system to the BioClina capillary tube mats).
All components coming into contact with water in the secondary circuit
consist of corrosion-resistant materials, such as plastic, stainless steel,
bronze or brass, meaning that the oxygen entering cannot cause any
damage. An accumulation of mud in the system is therefore ruled out
definitely, the use of inhibitors or the like is not required.
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BENEFITS OF THE BIOCLINA SYSTEM
Benefits of the BioClina system

Flat, invisible structure with minimum space requirement
The BioClina capillary tube mats can also be laid under the floor surface
directly. All floor surfaces are suitable for this, e.g. tiles, laminate,
linoleum, parquet, PVC or carpets.
The low structural height (at least 5 mm) and the flexibility of the capillary tubes not only offer maximum design freedom for new builds, but
also only make the installation of underfloor heating possible in old
buildings. Conventional underfloor heating systems fail here entirely,
unless you are willing to remove the old screed. By doing away with
radiators, the upgraded installation does not only improve living
convenience, but also expands the living area.
Problems with statics can be ruled out, as the weight of the water-filled
capillary system is only about 900 g/m².
Fast responding
By laying the BioClina capillary tube mats directly below the floor
surface, the BioClina system reacts extremely quickly. After only a
couple of minutes, the desired surface temperatures are reached.
Even in the event of classic laying in the screed, the BioClina capillary
system has only about ¼ of the heating time of conventional underfloor heating systems. The system also reacts faster than conventional
underfloor heating systems when switching off the heating.
Underfloor heating with parquet heating time up to
a heating power of 45 W/m2

15 min

FOLIMAT
in Levelling Compound

1h

4h

Conventional pipe system in Screed
Pipe-Spacing 300 mm

2 hours

4 hours

The temperature of every room can be adjusted individually. To this end,
separate heating circuits are installed, which are then controlled by the
individual room temperature controller. The BioClina capillary tube mats
are entirely maintenance-free. Due to the small diameter of the individual
capillaries and the surface tension of water, they act in a self-ventilating
way.
Profitable and environmentally friendly
The surface of the BioClina capillary tube mats is several times larger
than with traditional underfloor heating systems. This means that the
system can operate at flow temperatures that are 8 – 10 °C lower with
the same heat emission to the room. In particular in combination with
a heat pump, BioClina is the most efficient heat emission system. In addition, the heat output of solar collector systems can also be used for
heating in the winter.
The production of BioClina capillary tube mats from polypropylene
granulate is free from hazardous substances. Neither exhaust air nor
wastewater is produced; production residues are 100% recycled.
Safe and long-lasting
BioClina capillary tube mats are produced under strict quality control
with a top level of precision and safety. No mat leaves the plant without
having been tested for leaks at a test pressure of 20 bar. This test
pressure corresponds to 10 times the operating pressure. BioClina
capillary mats come with a 10-year warranty.
After installation, the entire BioClina capillary system is pressed down
with a test pressure of 10 bar; this allows identifying and rectifying on
site any damage occurring during the subsequent attic and plastering
work. After completing the work, the entire BioClina capillary system is
again subjected to a multiple-step pressure test in accordance with factory guidelines.

OPTIMAT
in Screed 40 mm

Conventional pipe system in Screed
Pipe-Spacing 150 mm

higher than the actual room temperature, which additionally reduces
thermal energy consumption.

6.8 h

6 hours

Comparison of the heating time of the BioClina capillary tube mats system
with conventional underfloor heating (according to Prof Bernd Glück)
Average water temperature: 28 °C

Oxygen diffusion is also no problem with the BioClina capillary system.
Contrary to traditional underfloor heating systems, the oxygen diffusing
into the water cannot result in corrosion and associated sludge accumulation, because the entire BioClina capillary system consists of corrosion-free materials such as PP, stainless steel, bronze and brass. This
system, which is called a secondary circuit, is separated from the heat
generator and primary circuit by a stainless steel plate heat exchanger,
if these contain corrosive materials.

Room temperature: 20 °C

Convenient and maintenance-free
The BioClina capillary tube system heats rooms extremely evenly due to
its large exchange surface and the even heat distribution through the
parallel-flooded capillary tubes with very low distances. Temperature differences on the heated/cooled surfaces cannot be detected. The energy
thereby transmitted as thermal radiation is perceived by people to be
particularly pleasant, because it corresponds to the natural temperature
regulation in the body. The temperature thus perceived is about 2 – 3 °C
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Long-term tests have shown that the capillary tubes made from PP have
a lifecycle of at least 50 years without losing quality. Here, the water remains clear and clean as a cooling/heating medium due to the oxygen
saturation.
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BENEFITS OF THE BIOCLINA SYSTEM
Heating and cooling in one system
The BioClina capillary system can also be used for cooling, if capillary
tube mats are not installed in the floor but in the walls or ceilings. The
BioClina capillary tube mats are simply installed under plaster or to
the rear side of gypsum plaster boards.
Warm water flows through the system for heating during colder periods;
cold water is used for cooling in the summer. The requirement for the
double application of heating and cooling is the existence of a heating
and cooling generator. The use of a switchable heating pump would
meet these requirements for heating and cooling in one system. All
benefits of underfloor heating also apply for wall or ceiling surfaces.
When used for cooling, in addition to the radiation (see page 2) the
physical property that hot air is lighter than cold air is used. The hot air
therefore rises and thereby cools off on the activated walls or ceilings.
The thereby cooled air then sinks due to its larger density and ensures
a pleasant room climate. With this kind of cooling, no additional air
volumes are blown into the building, as is the case with traditional airconditioning systems. Draughts and noise are not caused by the BioClina
capillary system.
As with all surface cooling systems, it must be taken into account with
the capillary system that the dew point has not fallen below. Otherwise, water vapour from the air would condensate on the cooled surfaces. This is reliably prevented by installing dew point sensors at the
corresponding points.
For the even distribution of the BioClina capillary tube mats, the tube
should be conducted in the Tichelmann within a heating or cooling
circuit, while equally sized mats or mats with an equal pressure lost
should be planned in this zone. Here, the length of the capillary tube
mats is crucial. A hydraulic balancing of the individual heating or cooling
circuits is required in any event.
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EXECUTION AND APPLICATION EXAMPLES

Heating/cooling mats OPTIMAT in the screed

8

Heating/cooling mats FOLIMAT directly under the floor cover
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EXECUTION AND APPLICATION EXAMPLES

Heating/cooling mats FOLIMAT in wall and ceiling surfaces
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Heating/cooling mats OPTIMAT in wall and ceiling surfaces
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EXECUTION AND APPLICATION EXAMPLES

Underfloor heating with FOLIMAT on solid floor
screed (pre-existing or new constructed screed)

Underfloor heating with FOLIMAT on suspended floor
systems on timber, chipboard and dry flooring elements

Flooring systems
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EXECUTION AND APPLICATION EXAMPLES

OPTIMAT in semi-dry cementitous screed (CT) /flowing
anhydrite screed (CA) on 2-layer heat/impact noise insulation

Plaster
Edge Insulation

Surface, e.g. tiles,
parquet or carpet

Heating/cooling mat Optimat

Wall
Screed
Insulation

Thickness in accordance
with DIN 18560, part 2
Thickness in accordance
with ENEV

Structural Concrete Slab

Wall heating with Optimat,
distribution pipe in the screed

Wall systems
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EXECUTION AND APPLICATION EXAMPLES

Wall heating and cooling / ceiling heating and cooling
with capillary tube mat OPTIMAT for loft conversions

Wall and ceiling structure
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DESCRIPTION OF THE SYSTEM MODULES OR COMPONENTS
Heating/cooling mats

Piping

Manifold with actuators

The BioClina capillary tube mats are made of
individual PP capillary tubes that are only
4.3 mm thick. They are connected to the supply
and return lines, the so-called distributor pipes.
The capillaries are arranged in parallel to one
another at a distance of 20 or 30 mm.

The BioClina heating system is intended for
use in detached houses and blocks of flats and
can therefore also be retrofitted gradually taking into account precise planning.

The BioClina manifold is made from corrosionresistant plastic with enclosed red brass
screws and thereby guarantees a long lifecycle
and reliability. Thanks to integrated air chambers, the manifold is self-insulating and therefore requires no additional damping.

The mats are supplied in lengths of 1.0 m to
6.0 m and variable widths of up to 1.0 m.
Depending on the laying type (in the screed
or above the finished load distribution layer)
and the floor structure, the BioClina capillary
tube mats are delivered in two factory-made
variants.
1. BioClina capillary tube mats with distance
holders (Omega bands) and mesh (optional)
when:
• laying in flowing screed as well as in
moist cement screed
• Application as a wall and ceiling system
The mats are then tacked, dowelled or fitted
with gypsum or plaster sealing directly to the
subsurface using the factory-end installed fibre optic mesh for application as a wall and
ceiling system.
2. B
 ioClina capillary tube mats in perforated
foil inserts (groove foil) for:
• affixing to existing floors
• wallpapering of walls and ceilings

Via a central pipe system, all living areas can
be connected separately or jointly and thereby supplied. It is also possible to install and
commission various areas at different time and
independently from one another. If planned
accordingly, the pipe system allows the separate control of individual areas and the separate settlement of the heating costs through
heating volume meters installed on site.
The connection of heating and cooling mats to
the floor manifold or the heat exchanger station is carried out via PP pipes in intended
channels, openings or in the heating or footfall
insulation layer of the floor structure. As only
coupler connections are planned, the number
of different fittings and small parts is greatly
limited, which has a beneficial effect on material
stocking. The PP pipes are supplied in lengths
of 5 m and can be cut to length with pipe
scissors. The connection pipe made from PP is
bendable, which allows balancing construction
imperfections.
The component includes:
1. Pipes and pieces of the dimensions of
20 x 2.0 mm to 75 x 6.9 mm.
2. T-pieces, reductions
3. Connection sockets and end caps
4. 90° and 45° elbows
5. Transition pieces on thread
6. Fixing clamps, dowel hooks, other
fixing material

With the BioClina manifold, the individual
heating circuits can be connected and controlled separately. To this end, control valves
with thermal actuators are situated on the
manifold feed, which control the flow quickly
and safely and thereby show the impact of the
benefits of fast controllability within minutes.
The hydraulic adjustment of the heating circuits
and the even supply of all mat fields connected
that is thereby achieved are ensured by the adjustable valve rods in the manifold return modules. Via corrosion-resistant connection screws,
the connection to the ascending pipe system is
implemented. The fast exhaust fans ensure an
operational ventilation
of all the heating and cooling mats connected,
also when used as a wall heating or when connecting a single mat field in the above floor.
The component includes:
1. Supply and return collectors with valves in
modular design, connection screws
2. Adjustable valve spindles for flow control
3. Thermometers for supply and return flow,
ball valves, quick exhaust fans, pressure
gauge
4. Wall holders with screws and dowels
5. Thermal actuators 24 / 230 V

The capillaries are enclosed by the groove foil
and thereby become walkable already before
laying the floor surface without any risk of
damage.
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DESCRIPTION OF THE SYSTEM MODULES OR COMPONENTS
Electric distribution panel

Room temperature control for heating

Separation system (heating)

On wall model

The component includes:
Hydraulic separation system, corrosion-resistant
with insulated stainless steel heat exchanger,
circulation pump in secondary circuit (optionally also in primary circuit), filling and emptying
device, safety valve, expansion vessel, thermo
meter, pressure gauge, safety temperature limiter, constant temperature control without support energy, entirely on installation framework.

The component includes:
• Control distributor 230 / 24 V
• to connect 6 room temperature controls and
a maximum of 12 thermal actuators, including
overload protection and integrated pump
deactivation module transformer for 24 volt
design (no electric wiring included!)

Controlling of heating and cooling

Flush mounted model

On wall model, flush
mounted model and
dew point sensor-

For the dual usage of the BioClina system for
heating and cooling, a suitable room controller,
which is operated with 24 V only, is also available. Connected to it is a dew point sensor, which
interrupts the cooling if humidity is too high
and thereby ensures that there is no condensation on the active wall and ceiling surfaces.
The component includes:
• R
 oom controller switchable for heating and
cooling – 24 volt design (the connection
cable must be ensured on site)
• Dew point sensor
• for fitting to the capillary tube mats or
pipe
• for connecting to the room controller for
heating and cooling – 24 V

The room temperature controller records the
room temperature via a sensor and compares
it with the set target temperature. If a temperature deviation occurs, the thermal actuator
opens or closes the assigned control valve on
the feed of the heating circulation manifold.
As such, the temperature of every room can be
adjusted individually to the wishes of the user.
A night reduction of 4 °C can be set via an additionally required time adjustment clock. Even
with BioClina capillary tube mats integrated
in the screed, this control system guarantees
a quick response to changing temperature
levels. The room temperature controllers can
be operated with 24 or 230 V depending on
planning. Corresponding meaningful planning
and installation notes are included in the
scope of delivery.

Power
TP8-ECO
TP10-ECO
TP15-ECO
TP20-ECO
TP30-ECO
TP35-ECO

Old building New Building
max. 80 m²
115 m²
max. 100 m²
145 m²
max. 150 m²
215 m²
max. 200 m²
290 m²
max. 300 m²
430 m²
max. 350 m²
500 m²

As described above (similar figure), with additionally high-efficiency circulation pump in
the primary circuit.
Power
TP8-ECO
TP10-ECO
TP15-ECO
TP20-ECO
TP30-ECO
TP35-ECO

Old building New Building
max. 80 m²
115 m²
max. 100 m²
145 m²
max. 150 m²
215 m²
max. 200 m²
290 m²
max. 300 m²
430 m²
max. 350 m²
500 m²

Mini separation system (heating)

The component includes:
• Room controller for heating for 24 / 230 V
(on wall / flush mounted) the connection
cable must be provided on site)
Our flush mounted controllers can be integrated
in virtually any standard control programmes.

Design without installation frame
TS-Mini
TS-Mini
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3.5 kW
5.0 kW

up to 40 m²
up to 60 m²
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DESCRIPTION OF THE SYSTEM MODULES OR COMPONENTS
Ardagrip Xpress – primer

Ardaflex Top² – tile adhesive

SL C710 BEST – grouting component

Solvent-free, quartz-filled dispersion primer
based on acrylate. Fast special primer for nonabsorbent and dense surfaces.
For outside and inside, after about 0.5 - 3.0
hours to paint over.

Fit fixing mats in perforated foil inserts (Folimat)
on dry construction and cement subsurfaces
such as screed or cement

Low-tension balance and levelling compound
for casting of heating mats

Consumption:
ca. 1,5 – 3,0 kg/m²

depending on toothed trowel
Delivery containers:
25 kg sack
Tools required: 
primer
	

Subsurfaces:
cement screed
Consumption:
ca. 1,6 kg/m² of layer height
Delivery containers: 
25 kg sack
Walkability:
at 20 °C

after approx. 3 hours
Tools required:
primer


Ardagrip Classic –
primer

WOOD H944 XTREM –
multi purpose adhesive

SL C780 FLEX –
grouting component

Solvent-free, ready-for-use, liquid plastic resin
dispersion for priming of surfaces on which
heating mats are embedded in casting compounds (subsurfaces containing gypsum)

One-component, moisture-curing multi
purpose hybrid adhesive for bonding decoupling underlay on chipboard (MDF, HDF)

High-quality balancing and levelling compound
for casting of heating mats

Consumption:
Delivery containers: 

Consumption:
Delivery containers:

Consumption:
Delivery containers: 
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ca. 100 g/m²
5 kg buckets

ca. 80 – 150 g/m²
5 kg canister

approx. 1.2 kg/m²
15 kg buckets

Subsurfaces:


Consumption:

Delivery containers:
Walkability:

Tools required: 


Wooden floor boards
Wood chip boards
cement screed
ca. 1,6 kg/m² per mm
of layer height
25 kg sack
at 20 °C
after approx. 4 – 5 hours
primer
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SPECIFICATIONS OF THE PROJECT
1.02
Living
20 ºC

B

3 pcs. à 2.5 m
+
2 pcs. à 3.0 m

A
8 pcs. à 3.5 m
Floor Distributor
6 heating circuits

2 pcs. à 2.5 m
+
3 pcs. à 2.0 m

2 pcs. à 2.0 m
+
1 pcs. à 1.5 m

4 pcs. à 1.5 m
+
3 pcs. à 1.0 m

wall heating
1 pcs. à 2 .0 m
Width : 1 m
1.01
Kitchen
20 ºC

After in-depth advice of the customer, during
which all necessary questions are discussed,
the project planning of the development plan
is then conducted on the basis of existing plans
and an existing heat requirement calculation
by a project manager. This includes the:

1.05
Hallway
18 ºC

1.04
Toilet
18 ºC

1.03
Utility room
18 ºC

At the end of project planning, the customer is
presented with an individually designed planning folder, which represents the complete
laying of the BioClina capillary tube system.

• creation of a mat laying and feed plan
• creation of a pipe diagram
•	representation of the corresponding floor,
wall or ceiling structure
• installation guidelines and notes
•	creation of a piece list of all components
required for the development plan
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SPECIFICATIONS OF THE PROJECT
1.02
Living
20 ºC

Floor distributor
6 heating circuits
Kamin-F.

1.01
Kitchen
20 ºC

1.05
Hallway
18 ºC

1.04
Toilet
18 ºC

1.03
HWR
18 ºC

Exhaust gas system

Heating circuit distributor
for connecting
5 heating circuits

Calorific value combustion chamber

PP pipe, blue
32 x 3,0 mm
Heating circuit distributor
for connecting
6 heating circuits

Water heater tank
Cu pipe
22 x 1,0,
Soft-soldered
Soldering fittings

Separating system

Heizkreisseitiger Verrohrungssatz
und sanitärseitiges Verbindungs - Set
nicht dargestellt
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LIST OF REFERENCES
Cooling/heating ceilings in office and management buildings (extract)
Serial No.
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
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Project
Reichstag (Parliament)
Landesbank Berlin, Alexanderhaus
Rosmarin – Carrèe
ZDF Zollernhof
Dt. Telekom Capital City Representation
Sparkasse Buxtehude
Sächsischer Landtag
Leipziger Volkszeitung
Sparkassen Finanzzentrum
Benteler AG, Werk Talle
Herzzentrum Bad Oeynhausen
Dt. Lufthansa, Headquarters
RTL
Parkhotel Quellenhof
Kreishaus Refurbishment
Nokia
Japan Center
Gewerkschaft Bau Steine Erden
Hyundai
Braun AG
IHK New Development
Motor-Presse-Verlag
Bayrische Landesbank
Deutsche Bank
FC Bayern München, Administration
Creditanstalt
LKW-Walter
Patek Philippe
Nestlé Headquarter
Hôtel de Beaune
Imprimerie Saint Paul
Ariane Espace
Anova Versicherung
Interpolis Versicherung
Stade Louis II
Slovakian Central Bank
Interbanka
Kensington Palace
Hypobank
Passage Garden

Location
D – Berlin
D – Berlin
D – Berlin
D – Berlin
D – Berlin
D – Buxtehude
D – Dresden
D – Leipzig
D – Erfurt
D – Paderborn
D – Bad Oeynhausen
D – Cologne
D – Cologne
D – Aachen
D – Berg.-Gladbach
D – Düsseldorf
D – Frankfurt a.M.
D – Frankfurt a.M.
D – Offenbach
D – Kronberg / Taunus
D – Karlsruhe
D – Stuttgart
D – Munich
D – Munich
D – Munich
A – Vienna
A – Vienna
CH – Geneva
F – Paris
F – Paris
L – Luxembourg
L – Luxembourg
NL – Amersfoort
NL – Tilburg
Monaco
SK – Bratislava
CR – Prague
GB – London
GB – London
J – Tokyo

Surface installed
7,000 m²
1,615 m²
3,800 m²
4,100 m²
1,900 m²
1,600 m²
2,000 m²
1,000 m²
2,000 m²
3,900 m²
800 m²
11,500 m²
5,900 m²
600 m²
4,600 m²
3,800 m²
9,000 m²
6,555 m²
2,500 m²
4,800 m²
3,200 m²
1,400 m²
7,500 m²
5,000 m²
250 m²
3,600 m²
4,100 m²
3,300 m²
15,000 m²
2,000 m²
5,020 m²
6,100 m²
21,000 m²
22,200 m²
400 m²
10,900 m²
11,100 m²
300 m²
1,600 m²
2,600 m²
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LIST OF REFERENCES
Underfloor/wall and ceiling systems for heating/cooling in residental buildings
Post code
04651
06116
06536
06729
10117
10178
10243
10435
12103
12205
12435
13467
14469
14482
14513
14552
14776
15837
16515
21380
23911
25836
32584
32549
37313
42655
47139
48151
52072
52428
57548
67069
79112
83043
99817

Project
Detached house
Detached house
Office and workshop building
Education and leisure centre
Detached house
Loft
Detached house
Detached house
Church
Detached house
Doctors‘ house
Detached house
Block of flats
Detached house
Semi-detached house
Commercial building
Block of flats
Museum
Detached house
Detached house
Detached house
Farmhouse
Detached house
Detached house
Detached house
Detached house
König Brewery
Detached house
Detached house
Detached house
Detached house
Company building
Detached house
Hotel and restaurant
Detached house
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Location
Thierbaum
Halle
Roßla
Rehmsdorf
Berlin
Berlin
Berlin
Berlin
Berlin
Berlin
Berlin
Berlin
Potsdam
Potsdam
Teltow
Michendorf
Brandenburg
Glashütte
Oranienburg
Artlenburg
Mustin
Poppenbüll
Löhne
Bad Oeynhausen
Kirchgandern
Solingen
Duisburg
Münster
Aachen
Jülich
Kirchen
Ludwigshafen
Freiburg
Bad Aibling
Eisenach

Surface installed
107 m²
147 m²
470 m²
380 m²
238 m²
1,080 m²
320 m²
274 m²
70 m²
72 m²
570 m²
99 m²
554 m²
450 m²
336 m²
1,000 m²
520 m²
730 m²
97 m²
480 m²
125 m²
300 m²
372 m²
95 m²
131 m²
82 m²
175 m²
99 m²
130 m²
30 m²
127 m²
185 m²
121 m²
730 m²
144 m²
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Capillary systems for environmentally
friendly heating and cooling
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