


SYSTEMHAUS FÜR PHOTOVOLTAIK

Innovative solution for a physical problem

The cooler they are, the greater the amount of electricity photovoltaic 
modules can generate. This presents a problem, particularly when exposed 
to high temperatures in summer. An increase in the temperature of solar cells 
by 1 °C reduces performance by up to 0.5 %. This means a reduction in 
efficiency. It therefore makes sense to cool the modules in order to improve 
efficiency. And that is exactly the secret of the PV-Therm module: a heat 
transfer fluid is used for cooling – the performance increases. But there's 
even more to it: at the same time, heat is recovered during the cooling 
process that can also be used – for example, for heating water or supporting 
heat generation.
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Award-winning idea from Germany
Experts have often complained that solar thermal energy and photovoltaic 
applications interfere too strongly with each other to enable power and heat 
to be efficiently generated from roofs. This provided Willi Bihler with the 
incentive to develop a combination 
module for WIOSUN GmbH & Co. 
KG that effectively combines the 
two technologies. In 2008 he was 
awarded the German national 
prize for excellent innovative 
services for the craft and trades 
sector.
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Two technologies combined in one module

The PV-Therm combination module successfully combines the 
advantages of two previously separate systems, thermal solar 
energy systems and photovoltaic systems. A heat transfer fluid 
for cooling the solar cells flows through a steel sump attached 
underneath the module. The heat, which would normally impair 
the efficiency of the modules, helps in this case to save energy 
and money.
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Fig. 1 Structure PV-Therm

Fig. 2: Production PV-Therm

Technical Data

Product warranty   5 Years

Performance guarantee 90/80% - 10/25 Years

Power tolerance   -0/+3%

Idle temperature   75 °C

Collector energy output          approx 550 W/m²

Operating temperature         approx -20 °C to 75 °C

Thermal Properties

Nominal power             180 Wp - 190 Wp

Solar-generated power even in snowy and icy conditions

Is it possible to obtain abundant amounts of electricity when exposed to snow and ice? Why not? 
Conventional photovoltaic modules have a problem with snow and ice, but PV-Therm combination 
modules have no difficulty whatsoever. The sophisticated cooling system in the PV-Therm unit is 
simply used in this case to heat the modules. With the aid of the solar pump, the cold transfer fluid 
is pumped from the roof into the storage tank. The storage tank contains water that is warmer than 
the transfer fluid. The transfer fluid absorbs this heat in the heat exchanger and is pumped back 
under the modules. The snow thaws, a liquid sliding layer results and the unwanted snow simply 
slides off. Depending on the snow layer and size of the system, the entire process lasts between one 
and three hours. The modules are free and can absorb the valuable sunrays again.

Advantages of use

Performance increases of up to 30 %

Increases in annual yields of at least 10 %

Swimming pool heating

In combination with a heat pump:

Heat storage in the soil

Groundwater preheating

Brine water heating

Hot water generation

Support of heating systems

Thawing of snow of ice

What is done with the dissipated heat?

There are many different uses of PV-Therm particularly in the 
low-temperature range. For example, the resulting heat that is 
dissipated through the heat exchangers in the combination modules 
can be used to heat drinking water or for supporting heat 
generation. 

Swimming pool operators also have a distinct advantage with 
PV-Therm: it generates electricity that is fed into the public grid or 
credited against an operator's own electricity bills. The pool is 
heated practically for free.

What happens when the water stops flowing?

If the cooling medium (storage tank/swimming pool) has reached its maximum temperature, the 
solar controller switches off the solar pump. The heat transfer fluid ceases to flow. From that point 
on, PV-Therm differs substantially from a standard retail solar thermal collector, since this kind of 
thermal collector heats the still fluid so strongly that it begins to steam in the collector, which in turn 
strongly affects the lifetime of the fluid. This is not the case with PV-Therm as the stagnation 
temperature is distinctly lower than 100 °C. The rest of the system generates the same amount of 
electricity as an uncooled PV system.
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and three hours. The modules are free and can absorb the valuable sunrays again.

Advantages of use

Performance increases of up to 30 %

Increases in annual yields of at least 10 %

Swimming pool heating

In combination with a heat pump:

Heat storage in the soil

Groundwater preheating

Brine water heating

Hot water generation

Support of heating systems

Thawing of snow of ice

What is done with the dissipated heat?

There are many different uses of PV-Therm particularly in the 
low-temperature range. For example, the resulting heat that is 
dissipated through the heat exchangers in the combination modules 
can be used to heat drinking water or for supporting heat 
generation. 

Swimming pool operators also have a distinct advantage with 
PV-Therm: it generates electricity that is fed into the public grid or 
credited against an operator's own electricity bills. The pool is 
heated practically for free.

What happens when the water stops flowing?

If the cooling medium (storage tank/swimming pool) has reached its maximum temperature, the 
solar controller switches off the solar pump. The heat transfer fluid ceases to flow. From that point 
on, PV-Therm differs substantially from a standard retail solar thermal collector, since this kind of 
thermal collector heats the still fluid so strongly that it begins to steam in the collector, which in turn 
strongly affects the lifetime of the fluid. This is not the case with PV-Therm as the stagnation 
temperature is distinctly lower than 100 °C. The rest of the system generates the same amount of 
electricity as an uncooled PV system.

SYSTEMHAUS FÜR PHOTOVOLTAIK

Innovative solution for a physical problem

The cooler they are, the greater the amount of electricity photovoltaic 
modules can generate. This presents a problem, particularly when exposed 
to high temperatures in summer. An increase in the temperature of solar cells 
by 1 °C reduces performance by up to 0.5 %. This means a reduction in 
efficiency. It therefore makes sense to cool the modules in order to improve 
efficiency. And that is exactly the secret of the PV-Therm module: a heat 
transfer fluid is used for cooling – the performance increases. But there's 
even more to it: at the same time, heat is recovered during the cooling 
process that can also be used – for example, for heating water or supporting 
heat generation.
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Award-winning idea from Germany
Experts have often complained that solar thermal energy and photovoltaic 
applications interfere too strongly with each other to enable power and heat 
to be efficiently generated from roofs. This provided Willi Bihler with the 
incentive to develop a combination 
module for WIOSUN GmbH & Co. 
KG that effectively combines the 
two technologies. In 2008 he was 
awarded the German national 
prize for excellent innovative 
services for the craft and trades 
sector.

2008
FÜR HERVORRAGENDE

INNOVATORISCHE LEISTUNGEN
FÜR DAS HANDWERK

INTERNATIONALE HANDWERKSMESSE

BUNDESPREIS 

Two technologies combined in one module

The PV-Therm combination module successfully combines the 
advantages of two previously separate systems, thermal solar 
energy systems and photovoltaic systems. A heat transfer fluid 
for cooling the solar cells flows through a steel sump attached 
underneath the module. The heat, which would normally impair 
the efficiency of the modules, helps in this case to save energy 
and money.

Glass Cells EVA foil Tedlar foil

Polyurethane frame Head exchangers

Fig. 1 Structure PV-Therm

Fig. 2: Production PV-Therm

Technical Data

Product warranty   5 Years

Performance guarantee 90/80% - 10/25 Years

Power tolerance   -0/+3%

Idle temperature   75 °C

Collector energy output          approx 550 W/m²

Operating temperature         approx -20 °C to 75 °C

Thermal Properties

Nominal power             180 Wp - 190 Wp

Solar-generated power even in snowy and icy conditions

Is it possible to obtain abundant amounts of electricity when exposed to snow and ice? Why not? 
Conventional photovoltaic modules have a problem with snow and ice, but PV-Therm combination 
modules have no difficulty whatsoever. The sophisticated cooling system in the PV-Therm unit is 
simply used in this case to heat the modules. With the aid of the solar pump, the cold transfer fluid 
is pumped from the roof into the storage tank. The storage tank contains water that is warmer than 
the transfer fluid. The transfer fluid absorbs this heat in the heat exchanger and is pumped back 
under the modules. The snow thaws, a liquid sliding layer results and the unwanted snow simply 
slides off. Depending on the snow layer and size of the system, the entire process lasts between one 
and three hours. The modules are free and can absorb the valuable sunrays again.

Advantages of use

Performance increases of up to 30 %

Increases in annual yields of at least 10 %

Swimming pool heating

In combination with a heat pump:

Heat storage in the soil

Groundwater preheating

Brine water heating

Hot water generation

Support of heating systems

Thawing of snow of ice

What is done with the dissipated heat?

There are many different uses of PV-Therm particularly in the 
low-temperature range. For example, the resulting heat that is 
dissipated through the heat exchangers in the combination modules 
can be used to heat drinking water or for supporting heat 
generation. 

Swimming pool operators also have a distinct advantage with 
PV-Therm: it generates electricity that is fed into the public grid or 
credited against an operator's own electricity bills. The pool is 
heated practically for free.

What happens when the water stops flowing?

If the cooling medium (storage tank/swimming pool) has reached its maximum temperature, the 
solar controller switches off the solar pump. The heat transfer fluid ceases to flow. From that point 
on, PV-Therm differs substantially from a standard retail solar thermal collector, since this kind of 
thermal collector heats the still fluid so strongly that it begins to steam in the collector, which in turn 
strongly affects the lifetime of the fluid. This is not the case with PV-Therm as the stagnation 
temperature is distinctly lower than 100 °C. The rest of the system generates the same amount of 
electricity as an uncooled PV system.

SYSTEMHAUS FÜR PHOTOVOLTAIK

Innovative solution for a physical problem

The cooler they are, the greater the amount of electricity photovoltaic 
modules can generate. This presents a problem, particularly when exposed 
to high temperatures in summer. An increase in the temperature of solar cells 
by 1 °C reduces performance by up to 0.5 %. This means a reduction in 
efficiency. It therefore makes sense to cool the modules in order to improve 
efficiency. And that is exactly the secret of the PV-Therm module: a heat 
transfer fluid is used for cooling – the performance increases. But there's 
even more to it: at the same time, heat is recovered during the cooling 
process that can also be used – for example, for heating water or supporting 
heat generation.
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Award-winning idea from Germany
Experts have often complained that solar thermal energy and photovoltaic 
applications interfere too strongly with each other to enable power and heat 
to be efficiently generated from roofs. This provided Willi Bihler with the 
incentive to develop a combination 
module for WIOSUN GmbH & Co. 
KG that effectively combines the 
two technologies. In 2008 he was 
awarded the German national 
prize for excellent innovative 
services for the craft and trades 
sector.

2008
FÜR HERVORRAGENDE

INNOVATORISCHE LEISTUNGEN
FÜR DAS HANDWERK

INTERNATIONALE HANDWERKSMESSE

BUNDESPREIS 

Two technologies combined in one module

The PV-Therm combination module successfully combines the 
advantages of two previously separate systems, thermal solar 
energy systems and photovoltaic systems. A heat transfer fluid 
for cooling the solar cells flows through a steel sump attached 
underneath the module. The heat, which would normally impair 
the efficiency of the modules, helps in this case to save energy 
and money.

Glass Cells EVA foil Tedlar foil

Polyurethane frame Head exchangers

Fig. 1 Structure PV-Therm

Fig. 2: Production PV-Therm

Technical Data

Product warranty   5 Years

Performance guarantee 90/80% - 10/25 Years

Power tolerance   -0/+3%

Idle temperature   75 °C

Collector energy output          approx 550 W/m²

Operating temperature         approx -20 °C to 75 °C

Thermal Properties

Nominal power             180 Wp - 190 Wp

Solar-generated power even in snowy and icy conditions

Is it possible to obtain abundant amounts of electricity when exposed to snow and ice? Why not? 
Conventional photovoltaic modules have a problem with snow and ice, but PV-Therm combination 
modules have no difficulty whatsoever. The sophisticated cooling system in the PV-Therm unit is 
simply used in this case to heat the modules. With the aid of the solar pump, the cold transfer fluid 
is pumped from the roof into the storage tank. The storage tank contains water that is warmer than 
the transfer fluid. The transfer fluid absorbs this heat in the heat exchanger and is pumped back 
under the modules. The snow thaws, a liquid sliding layer results and the unwanted snow simply 
slides off. Depending on the snow layer and size of the system, the entire process lasts between one 
and three hours. The modules are free and can absorb the valuable sunrays again.

Advantages of use

Performance increases of up to 30 %

Increases in annual yields of at least 10 %

Swimming pool heating

In combination with a heat pump:

Heat storage in the soil

Groundwater preheating

Brine water heating

Hot water generation

Support of heating systems

Thawing of snow of ice

What is done with the dissipated heat?

There are many different uses of PV-Therm particularly in the 
low-temperature range. For example, the resulting heat that is 
dissipated through the heat exchangers in the combination modules 
can be used to heat drinking water or for supporting heat 
generation. 

Swimming pool operators also have a distinct advantage with 
PV-Therm: it generates electricity that is fed into the public grid or 
credited against an operator's own electricity bills. The pool is 
heated practically for free.

What happens when the water stops flowing?

If the cooling medium (storage tank/swimming pool) has reached its maximum temperature, the 
solar controller switches off the solar pump. The heat transfer fluid ceases to flow. From that point 
on, PV-Therm differs substantially from a standard retail solar thermal collector, since this kind of 
thermal collector heats the still fluid so strongly that it begins to steam in the collector, which in turn 
strongly affects the lifetime of the fluid. This is not the case with PV-Therm as the stagnation 
temperature is distinctly lower than 100 °C. The rest of the system generates the same amount of 
electricity as an uncooled PV system.



WIOSUN® ist eine eingetragene Marke des Solarzentrum Allgäu. 
WIOSUN® is a registrated trademark of Solarzentrum Allgäu.

Standard tiered warranty 90% 10 years- 80% 25 years

100 %

80 %

90 %

105 15 20 25Years

Added Value - Linear performance warranty from WIOSUN®

Solarzentrum Allgäu KG // Kreener Straße 12 //
87640 Biessenhofen-Altdorf // Phone +49 8342/8969-0 
www.solarzentrum-wiosun.de

EUROPE
YEAR

WARRANTY

German quality standards 
All WIOSUN® photovoltaic modules are subject to our 
strict quality standards. To ensure this, we conti-
nually monitor all manufacturers and suppliers 
worldwide that deliver products to WIOSUN®. All of 
our 25 year know-how together with selectedindi-
vidual components in premium quality have gone 
into them. These modules are also particularly 
suitable for use in hot regions due to their high 
degree of laminated membrane integration.

Positive-only tolerance 
You can count on our quality, because WIOSUN® 
delivers only modules with positive tolerance up 
to +4.99 Wp.

Suitable for all snow load regions 
The newly developed and strengthened 35 millime-
tre hollow chamber frame gives our modules 
extremely high stability - in all weather conditions.

10 year warranty on our products 
With the 10 year product warranty on the WIOSUN® 
module series, as well as a 25 year performance 
guarantee, WIOSUN® photovoltaic modules are 
among the most reliably calculable components for 
e�cient PV systems.

PHOTOVOLTAIC MODULE

DE-CM Series

www.wiosun.co



Electrical Datas (STC*)

Limits

Mechanical Datas

Temperature coe�cients Technical drawing

Your WIOSUN® Dealer

General

Electrical Datas (NOCT**)

All ­gures are according to DIN EN 50380.  
Tolerance at rated power 0 to +4.99 Wp. All other speci­cations ± 3%.

At a low irradiation intensity of 200 W/m² (AM 1.5, cell temperature 25 °C) 
96 % of the STC module e�ciency will be archived.

 * Standard Test conditions (1000 W/m2, AM 1.5, cell temperature 25 °C)

** Normal Operating Cell Temperature (800 W/m2, AM 1.5,  
    windspeed 1 m/s, ambient temperature 25 °C)

Packing con­guration

Certi­cations and warranty

moduletype DE-C245M DE-C250M DE-C255M

Nominal Power PMPP Wp 245 250 255

MPP-Voltage UMPP V 30.10 30.35 30.62

MPP-Current IMPP A 8.14 8.24 8.31

Open-circuit voltage UOC V    37.40 37.88 38.10

Short-circuit current ISC A 8.59 8.66 8.72

Module e�ciency %      15.09 15.40 15.71

% 18.43 18.63 18.84

System voltage max. 600V/1000 V

Reverse current max. 15 A

Operating temperature - 40 °C – 90 °C

Maximum load 5400 Pa/m2 = 550 kg/m2 (75 Ibs/®2)

Safety class II

Dimensions 1640 x 990 x 35 mm ± 1 mm

64.56 x 38.97 x 1.38 inch ± 0.03 inch

Weight 18 kg | 39.68 Ibs

Temperature coe�cients ISC + 0.04 % / K

Temperature coe�cients UOC - 0.34 % / K

Temperature coe�cients PMPP -  0.43 % / K

NOCT 48 °C ± 2 °C

Cells 60 (6x10) monocrystalline

Frame Anodized aluminium

Connection Plastics, IP65, 3 bypass-diodes

Connector MC 4 compatible

Cellsize 156 x 156 mm

Front glass 3.2 mm Solar glass

Wire 4 mm2 Solar cabel, 1000 mm length

Power tolerance 0 to + 4.99 Wp

moduletype DE-C245M DE-C250M DE-C255M

Nominal Power PMPP Wp 197.85 201.89 205.92

MPP-Voltage UMPP V 30.64 30.99 31.17

Open-circuit voltage UOC V 37.25 37.51 37.72

Short-circuit current ISC A 6.88 6.94 6.99

35 mm

Modules/Cardboard 30

Cardboard/Container 28

Modules/Container 840

PHOTOVOLTAIC MODULE DE-CM Series

TÜV IEC 61215, IEC 61730, 1703 i. p.

Product warranty 10 years

Performance warranty linear 25 years
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Cell e�ciency  
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WIOSUN® ist eine eingetragene Marke des Solarzentrum Allgäu. 
WIOSUN® is a registrated trademark of Solarzentrum Allgäu.

Standard tiered warranty 90% 10 years- 80% 25 years

100 %

80 %

90 %

105 15 20 25Years

Added Value - Linear performance warranty from WIOSUN®

Solarzentrum Allgäu KG // Kreener Straße 12 //
87640 Biessenhofen-Altdorf // Phone +49 8342/8969-0 
www.solarzentrum-wiosun.de

EUROPE
YEAR

WARRANTY

German quality standards 
All WIOSUN® photovoltaic modules are subject to our 
strict quality standards. To ensure this, we conti-
nually monitor all manufacturers and suppliers 
worldwide that deliver products to WIOSUN®. All of 
our 25 year know-how together with selectedindi-
vidual components in premium quality have gone 
into them. These modules are also particularly 
suitable for use in hot regions due to their high 
degree of laminated membrane integration.

Positive-only tolerance 
You can count on our quality, because WIOSUN® 
delivers only modules with positive tolerance up 
to +4.99 Wp.

Suitable for all snow load regions 
The newly developed and strengthened 35 millime-
tre hollow chamber frame gives our modules 
extremely high stability - in all weather conditions.

10 year warranty on our products 
With the 10 year product warranty on the WIOSUN® 
module series, as well as a 25 year performance 
guarantee, WIOSUN® photovoltaic modules are 
among the most reliably calculable components for 
e�cient PV systems.

PHOTOVOLTAIC MODULE

DE-CP Series

www.wiosun.co



Electrical Datas (STC*)

Limits

Mechanical Datas

Temperature coe�cients Technical drawing

Your WIOSUN® Dealer

General

Electrical Datas (NOCT**)

All ­gures are according to DIN EN 50380.  
Tolerance at rated power 0 to +4.99 Wp. All other speci­cations ± 3%.

At a low irradiation intensity of 200 W/m² (AM 1.5, cell temperature 25 °C) 
96 % of the STC module e�ciency will be archived.

 * Standard Test conditions (1000 W/m2, AM 1.5, cell temperature 25 °C)

** Normal Operating Cell Temperature (800 W/m2, AM 1.5,  
    windspeed 1 m/s, ambient temperature 25 °C)

Packing con­guration

Certi­cations and warranty

moduletype DE-C245P DE-C250P DE-C255P

Nominal Power PMPP Wp 245 250 255

MPP-Voltage UMPP V 29.63 29.98 30.36

MPP-Current IMPP A 8.27 8.34 8.40

Open-circuit voltage UOC V    37.45 37.54 37.62

Short-circuit current ISC A 8.78 8.84 8.88

Module e�ciency %      15.09 15.40 15.71

% 17.60 17.80 18.00

System voltage max. 600V / 1000 V

Reverse current max. 15 A

Operating temperature - 40 °C – 80 °C

Maximum load 5400 Pa/m2 = 550 kg/m2 (75 Ibs/®2)

Safety class II

Dimensions 1640 x 990 x 35 mm ± 1 mm

64.56 x 38.97 x 1.38 inch ± 0.03 inch

Weight 18 kg | 39.68 Ibs

Temperature coe�cients ISC + 0.05 % / K

Temperature coe�cients UOC - 0.33 % / K

Temperature coe�cients PMPP -  0.45 % / K

NOCT 47 °C ± 2 °C

Cells 60 (6x10) polycrystalline

Frame Anodized aluminium

Connection Plastics, IP65, 3 bypass-diodes

Connector MC 4 compatible

Cellsize 156 x 156 mm

Front glass 3.2 mm Solar glass

Wire 4 mm2 Solar cabel, 1000 mm length

Power tolerance 0 to + 4.99 Wp

moduletype DE-C245P DE-C250P DE-C255P

Nominal Power PMPP Wp 196.98 201.00 205.02

MPP-Voltage UMPP V 29.44 29.79 30.17

Open-circuit voltage UOC V 36.90 36.99 37.07

Short-circuit current ISC A 7.02 7.07 7.10

35 mm

Modules/Cardboard 30

Cardboard/Container 28

Modules/Container 840

PHOTOVOLTAIC MODULE DE-CP Series

TÜV IEC 61215, IEC 61730, 1703 i. p.

Product warranty 10 years

Performance warranty linear 25 years
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Cell e�ciency  
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WIOSUN® ist eine eingetragene Marke des Solarzentrum Allgäu. 
WIOSUN® is a registrated trademark of Solarzentrum Allgäu.

Solarzentrum Allgäu e.K. // Kreener Straße 12 //
87640 Biessenhofen-Altdorf // Phone +49 8342/8969-0 
www.solarzentrum-wiosun.de

Standard tiered warranty 90% 10 years- 80% 25 years

100 %

80 %

90 %

105 15 20 25Years

Added Value - Linear performance warranty from WIOSUN®

EUROPE
YEAR

WARRANTY

Hightech from Germany
The WIOSUN® PV-Therm combination modules are 
engineered in Germany and are subject to our strict 
quality standards. With over 25 years of experience 
in photovoltaics, we o�er high-tech products at 
fair prices. In all WIOSUN® modules only selected 
high-quality individual components are used.

Positive-only tolerance 
You can count on our quality, because WIOSUN® 
delivers only modules with positive tolerance up 
to +5 Wp.

E¡ciency of up to 30% 
This combined module, with a surface temperature 
of up to 80° C, can be cooled down to a tempera-
ture below 20° C in a very short period of time 
using water at a temperature of 12° C. This equals 
an increase in e¡ ciency of up to 30 percent.

Heat for free 
In addition to the very easy installation, the 
combined engine by the association of photovoltaic 
and solar thermal energy is space-saving and 
economically advantageous. Aditionally the 
thermal yield is ¤ nanced by the feed-in remune-
ration for the photovoltaic.

5 year product warranty 
With the 5 year product warranty on the PVT-SERIES, 
as well as a 20 year performance guarantee, 
WIOSUN® photovoltaic modules are among the most 
reliably calculable components for e¡cient PV 
systems. 

COMBINED MODULE

PV-Therm 2.0
MONOCRISTALLINE

www.wiosun.co



Electrical Datas (STC*)

Limits

Mechanical Datas

Temperature coe�cients

Technical drawing

Your WIOSUN® Dealer

General

Electrical Datas (NOCT**)

All ­gures are according to DIN EN 50380.  
Tolerance at rated power 0 to +4.99 Wp. All other speci­cations ± 3%.

At a low irradiation intensity of 200 W/m² (AM 1.5, cell temperature 25 °C) 
96 % of the STC module e�ciency will be archived.

 * Standard Test conditions (1000 W/m2, AM 1.5, cell temperature 25 °C)

** Normal Operating Cell Temperature (800 W/m2, AM 1.5,  
    windspeed 1 m/s, ambient temperature 25 °C)

Certi­cations and warranty

Thermal Datas

Thermal Datas II

moduletype PVT-260M PVT-270M PVT-280M

Nominal Power PMPP Wp 260 270 275

MPP-Voltage UMPP V 31.25 30.96 31.49

MPP-Current IMPP A 8.40 8.72 8.89

Open-circuit voltage UOC V    39.35 38.08 38.74

Short-circuit current ISC A 8.97 9.32 9.50

Module e�ciency % 16.00 16.40 17.00

System voltage max. 600 V / 1000 V

Reverse current max. 15 A

Operating temperature - 40 °C – 85 °C

Maximum load 5400 Pa/m2 = 550 kg/m2 (75 Ibs/®2)

Safety class II

Dimensions 1655 x 1010 (995) x 45 mm ± 1 mm

65.16 x 39.76 x 1.77 inch ± 0.03 inch

Weight 36 kg | 79 Ibs

Temperature coe�cients ISC + 0.04 % / K

Temperature coe�cients UOC - 0.367 % / K

Temperature coe�cients PMPP - 0.46 % / K

NOCT 48 °C ± 2 °C

Cells 60 (6x10) monocristalline

Frame aluminium, black anodized

Connection power optimizer solaredge

Connector MC 4 compatible

Cellsize 156 x 156 mm

Front glass 3.2 mm Solarglass

Wire 4 mm2 Solar cabel, 1000 mm length

Power tolerance 0 to + 5  Wp

Nominal Power PMPP Wp 179 196 203

MPP-Voltage UMPP V 26.87 27.7 28.18

Open-circuit voltage UOC V 34.96 34.62 35.21

Short-circuit current ISC A 7.07 7.55 7.69

COMBINED MODULE PV-Therm 2.0 monocrystaline

TÜV IEC 61215, IEC 61730, 1703 i. p.

Product warranty 5 years

Performance warranty linear 25 years
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Absorber area 1.58 m²

Connections DN 16

Liquid capacity 3.88 l

System pressure max. 1.5 bar

Test pressure max. 2.5 bar

Flow rate per module 30-150 l/h

Delta T ca. 5K bei STC

Operating temperature -20 °C bis 75 °C

Stagnation temperature 75 °C

E�ciency (   ) 63 %

Collector energy output (   ) ca. 995 W

Thickness heat exchanger 0.8 / 1.0 mm

0

0

not insulated insulated

Collector e�ciency (   ) 63 % 63 %

Heat loss coe�cient b1 (T  =T  ) 22.89 7.98

Collector power output (T  -T  =5K) 815 W 932 W

 
m a

0

W
m²K

W
m²K

th th

m a

©
 2

01
5 

by
 S

ol
ar

ze
nt

ru
m

 A
llg

äu
 e

.K
. 

//
 W

IO
SU

N
® 

//
 P

V-
Th

er
m

 M
_S

er
ie

s-
20

15
07

22
 /

/ 
Po

ss
ib

le
 e

rr
or

s 
an

d 
su

bj
ec

t 
to

 c
ha

ng
es

 w
it

h
ou

t 
n

ot
ic

e.

th



St
ru

ct
ur

e
Co

m
bi

n
ed

 m
od

ul
e

PV
-T

h
er

m

G
la

ss

Po
ly

ur
et

h
an

e 
fr

am
e

H
ea

t 
ex

ch
an

ge
r

Ce
lls

Te
dl

ar
-

fo
il

EV
A





33
 P

V-
Th

er
m

 m
od

ul
es

 f
or

 
sw

im
m

in
g 

po
ol

 h
ea

ti
n

g 
=

 5
,9

4 
kW

p

Lo
w

 t
em

pe
ra

tu
re

 o
n

 t
h

e 
m

od
ul

e 
   

   
 =

 h
ig

h
 e



ci

en
cy

Re
la

xi
ng

 t
em

pe
ra

tu
re

 t
o 

fe
el

 
   

   
 w

el
l i

n
 t

h
e 

po
ol

Su
pp

le
m

en
ta

ry
 o

ut
pu

t 
po

w
er

 is
 

   
   

 �
n

an
ci

ng
 t

h
e 

po
ol

Po
ss

ib
ili

ty
 in

 w
in

te
r 

to
 d

ef
ro

st
 s

n
ow

   
   

60
 P

V-
Th

er
m

 m
od

ul
es

 
on

 t
ra

ck
er

 =
 1

0,
80

 k
W

p

up
 t

o 
30

%
 s

up
pl

em
en

ta
ry

 
   

   
 o

ut
pu

t 
po

w
er

In
de

pe
n

de
n

t 
fr

om
 t

h
e 

ro
of

 
   

   
 c

on
st

ru
ct

io
n

, 
re

sp
ec

ti
ve

ly
, 

w
h

en
 

   
   

 t
h

er
e 

is
 n

o 
ro

of
 a

va
ila

bl
e

33
 P

V-
Th

er
m

 m
od

ul
es

 f
or

 h
ot

 w
at

er
ge

n
er

at
io

n
 =

 5
,9

4 
kW

p

E�
ec

ti
ve

 b
en

e�
t 

of
 p

ow
er

 a
n

d 
h

ea
t 

   
   

 w
h

en
 t

h
e 

ro
of

 a
re

a 
is

 li
m

it
ed

Op
ti

ca
lly

 a
tt

ra
ct

iv
e 

as
 it

‘s
 o

n
ly

 
   

   
 o

n
e 

sy
st

em

Ro
of

 in
te

gr
at

ed
 

Po
ss

ib
ili

ty
 t

o 
de

fr
os

t 
sn

ow
 a

n
d 

   
   

 ic
e 

in
 w

in
te

r

   

Re
fe

re
n

ce
s 

PV
-T

h
er

m





E�
ci

en
cy

of
 t

h
e 

co
m

bi
n

ed
 m

od
ul

e 
PV

-T
h

er
m

M
od

ul
e 

Te
m

pe
ra

tu
re

 
 

 
  6

5 
°C

 (
n

ot
 c

oo
le

d)
 

 
 

   
25

 °
C 

(c
oo

le
d)

 

El
ec

tr
ic

al
 O

ut
pu

t 
 

   
 

  
   

11
00

 W
p 

 
 

 
 

   
13

50
 W

p 
(a

pp
ro

x.
 2

0 
%

 m
or

e)

3:1
45

3:1
40

3:1
40

13
:2

5

90
0

1.
00

0

1.
10

0

1.
20

0

1.
30

0

1.
40

0

13
:3

0
13

:3
5

13
:5

0

3035404550556065

 

 

  

El
ec

tr
ic

al
 O

ut
pu

t
n

ot
 c

oo
le

d Te
m

pe
ra

tu
re

PV
-T

h
er

m

Te
m

pe
ra

tu
re

 S
ta

n
da

rd
 m

od
ul

e 
El

ec
tr

ic
al

 O
ut

pu
t

co
ol

ed

So
la

r 
ir

ra
di

an
ce

Th
e 

su
n

 h
ea

ts
 u

p 
th

e 
PV

-T
h

er
m

 m
od

ul
es

 t
o 

a 
te

m
pe

ra
tu

re
of

 a
ro

un
d 

65
 °

C.
 T

h
en

 t
h

ey
 w

er
e 

co
ol

ed
 d

ow
n

 t
o 

25
 °

C 
w

it
h

co
ld

 r
ai

n
 w

at
er

.

Be
ca

us
e 

of
 t

h
is

, 
th

e 
el

ec
tr

ic
al

 o
ut

pu
t 

ri
se

s 
fr

om
 1

11
0 

W
 

(n
ot

 c
oo

le
d)

 u
p 

to
 1

35
0 

W
 (

co
ol

ed
).

Ti
m

e 
(M

EZ
)

Temperature (°C )

Irradiance (W/m²)



PV
-T

h
er

m
 M

od
ul

e 
fo

r 
sw

im
m

in
gp

oo
l h

ea
ti

ng

Be
n

e�
ts

: 
 

H
ig

h
 e

le
ct

ri
ca

l y
ie

ld
s 

be
ca

us
e 

of
 b

ig
 a

m
ou

nt
s 

of
 c

oo
lin

g 
m

ed
iu

m
, 

n
ic

e 
te

m
pe

ra
tu

re
s 

in
 t

h
e 

sw
im

m
in

g 
po

ol

Ei
n

sa
tz

: 
 

Sw
im

m
in

gp
oo

ls
, 

in
do

or
 s

w
im

m
in

gp
oo

ls
, 

W
el

ln
es

s 
h

ot
el

s



PV
-T

h
er

m
 M

od
u
l a

n
d

 W
IO

SU
N

 H
ea

t 
Pu

m
p

w
it

h
 c

om
bi

n
ed

 s
to

ra
ge

 t
an

k

Be
n

e�
ts

: 
 

 
Au

ta
rk

ic
 a

n
d 

ec
on

om
ic

al
 e

n
er

gy
 g

en
er

at
io

n
, 

lo
w

 c
h

ill
in

g 
e�

ec
t

Ap
pl

ic
at

io
n

: 
 

Fa
m

ily
 h

om
es



PV
-T

h
er

m
 M

od
ul

e
fo

r 
h

ea
ti

n
g 

su
pp

or
t

Be
n

e�
ts

: 
 

Ec
on

om
ic

al
 e

n
er

gy
 g

en
er

at
io

n
, 

n
o 

fo
ss

il 
h

ea
ti

ng
 e

le
m

en
t 

in
 t

h
e 

su
m

m
er

 t
im

e,
 lo

w
 c

h
ill

in
g 

e�
ec

t

Ap
pl

ic
at

io
n

: 
  

Al
l b

ui
ld

in
gs

, 
id

ea
l f

or
 r

e�
tt

in
g



Du
e 

to
 t

h
e 

n
om

in
al

 w
id

th
s 

of
 t

h
e

tu
be

s,
 m

ax
. 

10
 m

od
ul

es
 c

an
 b

e 
in

cl
ud

ed
 t

h
er

m
ic

al
ly

 in
 li

n
e,

re
sp

ec
ti

ve
ly

 6
0 

m
od

ul
es

 p
er

 b
lo

ck
.

Th
e 

m
at

er
ia

l f
or

 t
h

e 
ro

of
 m

ou
nt

in
g 

is
 in

cl
ud

ed
 in

 t
h

e 
co

n
n

ec
ti

on
 s

et
. 

Vo
lu

m
e 

ta
n

k,
 p

um
p,

 h
ea

t 
ex

ch
an

ge
r,

bu
�

er
 s

to
ra

ge
 a

n
d 

st
or

ag
e 

fo
r 

in
du

st
ri

al
 w

at
er

, 
se

cu
ri

ty
 v

al
ve

s
as

 w
el

l a
s 

an
ti

fr
ee

ze
 �

ui
d 

an
d 

in
ci

de
nt

al
s 

m
us

t 
be

 c
al

cu
la

te
d 

ob
je

ct
-r

el
at

ed
.

Co
nn

ec
tio

n 
se

t c
on

si
st

in
g 

of
:

   
  A

ir 
se

pe
ra

to
r

   
  E

nd
 c

ap
   

  C
on

ne
ct

io
n 

so
ck

et
   

  T
-p

ie
ce

   
  I

m
m

er
si

on
 s

le
ev

e
   

  A
rm

ou
re

d 
tu

be
 (1

m
)

If
 b

u�
er

 s
to

ra
ge

s 
ar

e 
us

ed
, 

th
e 

fo
llo

w
in

g 
em

pi
ri

ca
l f

or
m

ul
a 

is
 v

al
id

:
50

l/
m

od
ul

e

Fl
ow

 ra
te

 >
 5

0l
/h

= 
hi

gh
 c

oo
lin

g 
e�

ec
t

Fl
ow

 ra
te

 <
 5

0l
/h

= 
hi

gh
 h

ea
tin

g 
e�

ec
t

If
 y

ou
 h

av
e 

an
y 

qu
es

ti
on

 r
eg

ar
di

ng
th

e 
in

st
al

la
ti

on
, 

fe
el

 f
re

e 
to

 c
on

ta
ct

us
 a

ny
ti

m
e:

 +
49

 8
34

2 
89

 6
9 

0

Co
n

n
ec

ti
on

 D
ia

gr
am

 P
V-

Th
er

m

Pu
m

p

Sa
fe

ty
 v

al
ve

 2
, 

5 
ba

r

M
em

br
an

e 
ex

pa
n

si
on

 t
an

k 
H

ea
t 

ex
ch

an
ge

r

So
la

r 
- 

Ex
ha

us
te

r
Im

m
er

si
on

 s
le

ve
w

it
h

 s
en

so
r



Ad
va

n
ta

ge
s

 N
o 

dr
ill

in
g 

n
ec

es
sa

ry
 D

ou
bl

e-
pi

pe
 h

ea
t 

ex
ch

an
ge

r,
 e

xt
re

m
el

y 
ro

bu
st

, 
n

o 
po

w
er

 
   

   
lo

ss
 d

ue
 t

o 
de

po
si

ts
 li

ke
 w

it
h

 p
la

te
 h

ea
t 

ex
ch

an
ge

rs
 H

ig
h

 e
�

ci
en

cy
 P

ow
er

fu
l C

op
el

an
d 

Sc
ro

ll 
co

m
pr

es
so

r
 W

or
ks

 a
t 

te
m

pe
ra

tu
re

s 
fr

om
 -

15
°C

 t
o 

+
30

°C
 A

lt
er

n
at

iv
e 

co
ol

in
g 

fu
n

ct
io

n
, 

as
 w

el
l a

s 
se

pa
ra

te
 p

ro
ce

ss
 

   
   
w

at
er

 c
h

ar
gi

n
g 

ci
rc

ui
t

 L
ow

 p
ur

ch
as

e 
pr

ic
e

 L
it

tl
e 

sp
ac

e 
re

qu
ir

ed
 R

ea
so

n
ab

le
 u

ti
lis

at
io

n
 o

f 
th

e 
th

er
m

al
 e

n
er

gy
 o

f 
th

e 
m

od
ul

es

W
IO

SU
N

 h
ea

t 
pu

m
p

Th
e 

n
ew

 W
IO

SU
N

 h
ea

t 
pu

m
p 

h
as

 d
ec

is
iv

e 
ad

va
n

ta
ge

s 
as

 c
om

pa
re

d 
to

 t
ra

di
ti

on
al

 h
ea

t 
pu

m
ps

 a
n

d 
do

es
 n

o 
lo

n
ge

r 
re

qu
ir

e 
dr

ill
in

g.

Op
er

at
in

g 
pr

in
ci

pl
e

Th
e 

h
ea

t 
pu

m
p 

de
pr

iv
es

 a
 h

ea
t 

so
ur

ce
 o

f 
en

er
gy

 (7
5%

) a
n

d 
by

 s
up

pl
yi

n
g 

it
 w

it
h

 e
le

ct
ri

ca
l e

n
er

gy
 b

ri
n

gs
 it

 
to

 a
 h

ig
h

er
 t

em
pe

ra
tu

re
 le

ve
l.

W
IO

SU
N

W
är

m
ep

um
pe

a 
tr

ad
em

ar
k 

of

in
fo

@
sz

a-
pv

.d
e

w
w

w
.s

ol
ar

al
lg

ae
u.

de

W
IO

SU
N

H
ea

t 
pu

m
p

Va
po

ri
sa

ti
on

Li
qu

ef
ac

ti
on

Ou
ts

id
e 

ai
r

G
ro

un
d 

w
at

er

Co
m

bi
n

at
io

n
 m

od
ul

e
PV

-T
h

er
m

So
il

W
e 

ar
e 

a 
dy

na
m

ic
 a

n
d 

in
n

ov
at

iv
e 

fa
m

ily
 c

om
pa

ny
 

ha
vi

ng
 m

or
e 

th
an

 2
5 

ye
ar

s 
of

 e
xp

er
ie

n
ce

. 
Ou

r 
ph

ilo
-

so
ph

y 
is

 t
o 

liv
e 

an
d 

w
or

k 
w

it
h

 a
w

ar
en

es
s 

an
d 

su
st

ai
-

na
bi

lit
y 

fo
r 

ou
r 

en
vi

ro
n

m
en

t,
 i.

e.
 f

or
 a

ll 
of

 u
s.

 In
 o

ur
 

co
m

pa
ny

, 
w

e 
en

jo
y 

ha
vi

ng
 f

un
, 

w
e 

ar
e 

al
l 

ab
ou

t 
pe

op
le

 
an

d 
w

e 
ar

e 
ha

pp
y 

if
 

th
an

ks
 

to
 

ta
rg

et
ed

 
pe

rf
ec

ti
on

is
m

 e
ve

ry
th

in
g 

w
or

ks
 a

t 
th

e 
ri

gh
t 

ti
m

e 
at

 
th

e 
co

rr
ec

t 
sp

ee
d.

 W
e 

de
ve

lo
p,

 t
es

t 
an

d 
pr

od
uc

e 
h

ig
h

-q
ua

lit
y,

 f
ut

ur
e-

or
ie

nt
ed

 e
n

er
gy

 s
ys

te
m

s 
“M

AD
E 

in
 A

llg
äu

”.
 D

ue
 t

o 
ou

r 
br

oa
d 

ra
ng

e 
of

 s
ol

ut
io

n
s,

 w
e 

al
lo

w
 o

ur
 c

us
to

m
er

s 
to

 i
n

de
pe

n
de

nt
ly

 p
ro

vi
de

 f
or

 
th

ei
r 

ow
n

 e
n

er
gy

 s
up

pl
y 

an
d 

to
 s

av
e 

m
on

ey
. 

An
d 

in
 

ad
di

ti
on

, 
yo

u 
m

ak
e 

yo
ur

 c
on

tr
ib

ut
io

n
 t

o 
a 

cl
ea

n
 

en
vi

ro
n

m
en

t 
an

d 
se

cu
re

 t
h

e 
fu

tu
re

 f
or

 t
h

e 
ge

n
er

a-
ti

on
s 

to
 c

om
e.

W
IO

SU
N

 P
ro

du
ct

io
n

 G
m

bH
 

G
ew

er
be

pa
rk

 A
lt

do
rf

 5
 -

 1
3

DE
-8

76
40

 B
ie

ss
en

h
of

en

Ph
on

e:
 +

49
 (

0)
 8

34
2 

89
 6

9 
0

Fa
x:

 +
49

 (
0)

 8
34

2 
89

 6
9 

27
0

in
fo

@
w

io
su

n
.d

e
w

w
w

.w
io

su
n

.d
e



W
IO

SU
N

Ko
m

bi
m

od
ul

 
PV

-T
h

er
m

G
es

am
ts

ys
te

m
Ov

er
al

l S
ys

te
m

W
IO

SU
N

Co
m

bi
n

ed
 m

od
ul

e
PV

-T
h

er
m

Ad
va

n
ta

ge
s

 P
ow

er
 in

cr
ea

se
 b

y 
up

 t
o 

30
%

 In
cr

ea
se

 in
 t

h
e 

an
n

ua
l y

ie
ld

 b
y 

at
 le

as
t 

10
%

 S
w

im
m

in
g 

po
ol

 h
ea

ti
n

g
 In

 c
on

n
ec

ti
on

 w
it

h
 a

 h
ea

t 
pu

m
p:

 
- 

H
ea

t 
st

or
ag

e 
in

 t
h

e 
so

il
 

- 
G

ro
un

d 
w

at
er

 p
re

-h
ea

ti
n

g
 

- 
Br

in
e 

h
ea

ti
n

g
 H

ot
 w

at
er

 p
re

pa
ra

ti
on

 H
ea

ti
n

g 
su

pp
or

t
 D

ef
ro

st
in

g 
of

 s
n

ow
 a

n
d 

ic
e

N
at

ur
al

 h
ea

t 
+

cl
ea

n
 p

ow
er

Tw
o 

te
ch

n
ol

og
ie

s 
in

 o
n

e 
m

od
ul

e

Th
e 

PV
-T

h
er

m
 c

om
bi

na
ti

on
 m

od
ul

e 
is

 a
 b

ri
lli

an
t 

co
m

bi
-

na
ti

on
 o

f 
th

e 
ad

va
nt

ag
es

 o
f 

tw
o 

sy
st

em
s 

w
h

ic
h

 h
av

e 
be

en
 s

ep
ar

at
ed

 u
nt

il 
n

ow
 -

 t
h

er
m

al
 s

ol
ar

 p
la

nt
s 

an
d 

ph
ot

ov
ol

ta
ic

 e
le

m
en

ts
. 

A 
h

ea
t 

ex
ch

an
ge

r 
m

ou
nt

ed
 b

el
ow

 
th

e 
m

od
ul

e 
pr

ov
id

es
 fo

r 
th

e 
co

ol
in

g 
of

 t
h

e 
so

la
r 

ce
lls

 a
n

d 
le

ad
s 

th
e 

ge
n

er
at

ed
 h

ea
t 

to
 t

h
e 

ac
tu

at
or

s.
 T

h
e 

so
la

r 
h

ea
t 

th
at

 
is

 
us

ua
lly

 
de

tr
im

en
ta

l 
fo

r 
th

e 
e�

ci
en

cy
 

of
 

th
e 

m
od

ul
es

 
h

el
ps

 
yo

u 
to

 
sa

ve
 

en
er

gy
 

an
d 

m
on

ey
.

Ad
va

n
ta

ge
s

 H
ig

h
 e

n
er

gy
 e

�
ci

en
cy

 o
f 

th
e 

h
ea

t 
pu

m
p 

   
 d

ue
 t

o 
h

ig
h

 t
em

pe
ra

tu
re

 o
f 

th
e 

h
ea

t 
   

 so
ur

ce
. 

Ev
er

y 
te

m
pe

ra
tu

re
 in

cr
ea

se
 in

 t
h

e 
   

 h
ea

t 
so

ur
ce

 o
f 

on
e 

°C
 r

es
ul

ts
 in

 a
n

 in
-

   
 c

re
as

e 
in

 t
h

e 
h

ea
ti

n
g 

po
w

er
 o

f 
th

e 
h

ea
t 

   
 p

um
p 

of
 2

-4
%

 T
h

an
ks

 t
o 

th
e 

lo
n

g 
op

er
at

in
g 

ti
m

es
 o

f 
th

e 
   

 h
ea

t 
pu

m
p:

 im
pr

ov
em

en
t 

in
 t

h
e 

co
ol

in
g 

   
 fo

r 
th

e 
PV

-T
h

er
m

 m
od

ul
es

 D
ue

 t
o 

th
e 

co
ol

in
g 

of
 t

h
e 

m
od

ul
es

, 
   

 in
cr

ea
se

 in
 t

h
e 

el
ec

tr
ic

al
 p

ow
er

 b
y 

   
 u

p 
to

 3
0%

 N
o 

dr
ill

in
g 

of
 p

ro
be

s 
or

 t
o 

th
e 

gr
ou

n
d 

   
 w

at
er

 n
ec

es
sa

ry
 R

ea
so

n
ab

le
 u

ti
lis

at
io

n
 o

f 
th

e 
th

er
m

al
ly

 
   

 g
en

er
at

ed
 e

n
er

gy

Pr
ou

d 
pr

es
en

ta
ti

on
 o

f 
th

e 
n

ew
 s

ys
te

m
 b

y 
th

e 
so

n
 o

f 
th

e 
bo

ss
 o

f 
So

la
rz

en
tr

um
 A

llg
äu

: 
M

ar
ti

n
 B

ih
le

r,
 

21
 y

ea
rs

 o
ld

A 
st

ro
n

g 
te

am
: 

»P
V-

Th
er

m
« 

an
d 

h
ea

t 
pu

m
p

Pa
te

n
te

d 
so

lu
ti

on
 f

or
 a

 f
ut

ur
e 

w
it

h
ou

t 
fo

ss
il 

fu
el

s!

Th
e 

la
te

st
 c

om
bi

n
at

io
n

 f
ro

m
 t

h
e 

co
m

pa
ny

 W
IO

SU
N

 
is

 t
h

e 
co

n
n

ec
ti

on
 o

f 
th

e 
aw

ar
d-

w
in

n
in

g 
PV

-T
h

er
m

 
hy

br
id

 m
od

ul
e 

an
d 

th
e 

po
w

er
fu

l W
IO

SU
N

 h
ea

t 
pu

m
p.

Th
e 

PV
-T

h
er

m
 c

om
bi

na
ti

on
 m

od
ul

e 
se

n
ds

 t
h

e 
na

tu
ra

lly
 g

en
er

at
ed

 h
ea

t 
di

re
ct

ly
 in

to
 t

h
e 

ac
cu

m
u-

la
to

r.
 If

 it
 is

 n
ot

 s
u�

ci
en

t,
 it

 is
 fe

d 
in

to
 t

h
e 

h
ea

t 
pu

m
p 

an
d 

br
ou

gh
t 

to
 t

h
e 

re
qu

ir
ed

 t
em

pe
ra

tu
re

 
le

ve
l t

h
er

e.
 T

h
e 

si
m

ul
ta

n
eo

us
ly

 g
en

er
at

ed
 p

ow
er

 
ca

n
 b

e 
di

re
ct

ly
 u

se
d 

to
 s

up
pl

y 
th

e 
pu

m
p 

an
d 

ot
h

er
 

ac
tu

at
or

s.

G
ai

n
 y

ou
r 

in
de

pe
n

de
n

ce
 n

ow
!

As
 c

om
pl

et
e 

so
lu

ti
on

, 
as

 s
up

po
rt

 fo
r 

yo
ur

 h
ea

ti
ng

 o
r 

fo
r 

th
e 

re
n

ov
at

io
n

 o
f 

ex
is

ti
ng

 b
ui

ld
in

gs
:

Th
e 

in
te

lli
ge

nt
 c

om
bi

na
ti

on
 o

f 
th

es
e 

co
m

po
n

en
ts

 is
 t

h
e 

co
rr

ec
t 

st
ep

 in
to

 a
 f

ut
ur

e 
w

it
h

ou
t 

fo
ss

il 
fu

el
s!





FEDERAL REPUBLIC of GERMANY

CERTIFICATE
  on the Grant of the

Patents

No. 10 2011 050 643

IPC
F24J 2/40

Description:
Combined photovoltaic system - and solar thermal system

Patent Owner:
Willi Bihler, 87640 Biessenhofen, Germany

Inventor:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Registration:
26.05.2011

Munich, den 04.04.2013

The President of the German Patent and Trademark Office

Rudloff-Schäffer



FEDERAL REPUBLIC of GERMANY

 

CERTIFICATE
of Trademark Registration

 No. 30 2009 024 761
File No.: 30 2009 024 761.7/19

Trademark Owner:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Application: 21.04.2009 Day of Registration: 25.06.2009

/ JT Mli
The President of the German Patent and Trademark Office

2 ?öXt T.

&&
Rudloff-Schäffer




















