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SYSTEMS
(stand-alone)

Sunpad, Thermosiphon

GREENoneTEC | facts & figures

q Europe’s leading solar thermal manufacturer and in the top 3 globally

q Complete in-house production and assembly  “Made in Austria”

q Wide portfolio based on decades of operational experience and R&D

Business units

OEM 
Customized Collectors

Absorbers

PROJECTS
(large-scale)

District heating, Process heating
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GREENoneTEC | market leadership strengthened

q GREENoneTEC acquired key assets of Arcon-Sunmark in 2020

q Knowhow and project pipeline has been taken over

q Production line transferred to our factory in Austria
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GREENoneTEC | business unit “Large-scale projects“

q 80% of large-scale systems worldwide are using the 
GREENoneTEC collector technology

q GREENoneTEC stands for
q The most cost competitive solar heat production
q Solutions on the highest levels of quality, safety and durability

q What we can offer
q Planning and technical support
q Technology optimized for large-scale project business regarding

installation, transport, maintenance, price-performance ratio
q Just-in-time delivery to project site with highest reliability

q Business network
q General planner, general contractor
q Associated technology providers such as seasonal storage
q Financing partner



Denmark | World champion using Solar thermal in DH
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Advantages combining Biomass with Solar Thermal

q Avoidance of adverse part load operation of boiler
during summer months

q Boiler life time increases positively

q Reduced energy usage for boiler operation

q Reduced start-stop cycles due to bivalent usage
of heat storage

q The heat storage can be used as a buffer during colder
months

q Controllable planning for neccessary revisions
and maintenance of the boiler

q The biomass boiler can be completely switched off during
summer months

q Stabel & predictable heat cost over total solar 
plant life (min. 20 years)

q „The sun doesn‘t send an invoice“ 
q Very low OPEX costs

Biomass boiler laid out for winter load
demand

Solar system can provide heat
during the low load period

additional
storage

capacity

sorted annual load curve

q Solar themal

q Biomass
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limited area

100% solar fractionin summer

Economic consideration - exemplary design variants

Seasonal storage
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Economic consideration - effect of investment funding and co2 pricing

40 €/MWh
without funding &

without CO2 pricing
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q For higher efficiency and 
optimal operation, the PTES or 
TTES can be integrated with 
other renewable solutions and 
systems including (but not 
limited to):

q CHP (Combined Heat 
and Power plant)

q ORC (Organic Rankine 
Cycle)

q Heat pump systems 
q Solar heating systems 

q The turnkey PTES / TTES 
solution is customized to fit 
individual energy requirements 
for the best possible integration 
with the existing energy 
infrastructure.  

The most recent renewable addition in Marstal is a 75,000 m3 Pit Thermal 
Energy Storage (PTES). Excess heat produced by the >30,000 m2 solar 

field during summer is stored in the PTES and released during winter, when 
solar ressources are scarce and the demand for heating and hot water 

increases. 

Optimized integration with other energy systems and solutions
Case: Marstal district heating 
plant
q The implementation of 

renewable energy at the 
district heating plant in 
Marstal started in 1994. 
Throughout the years, the 
plant has increased the 
share of renewable energy 
in their heat production by 
expanding existing solar 
fields and integrating 
different renewable energy 
technologies. 

Technology combination:
q Solar heating plant 
q Bio-oil boilers
q Steel tank water storage
q Wood chip boiler
q ORC
q Heat pump
q Pit Thermal Energy 

storage

75000 m3 PTES

15,000 m2 solar collectors

18,300 m2 solar collectors

Central district heating plant

Overview of solar heating systems and Pit Thermal Energy Storage at 
Marstal district heating plant.

Example of PTES system integration:

Boosting efficiency and flexibility with thermal energy storage

By integrating a PTES with a solar heating plant, excess heat 
produced during summer can be stored and released during winter, 

when the heat and hot water demand increases. 

To add flexibility to the heat production and create balance between 
supply and demand, a PTES can be integrated with the existing 
energy infrastructure eg. an integrated heat pump system or an 

integrated system consisting of a solar heating plant and a heat pump

Thermal energy storage | part of Integrated energy systems
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Description of the Pit Thermal Energy Storage technology
q A Pit Thermal Energy storage is a large water reservoir used for storing thermal 

energy.
q Excavated soil from the lower part of the storage is used as an embankment around 

the storage.
q The reservoir is lined with plastic linings to retain heat and prevent leakages, while 

the top of the storage is covered by a floating insulating cover used to retain the heat 
and keep the storage tight from rainwater.

q Excess energy is stored as low-temperatur heat (up to maximum 90 °C - the higher 
the temperature level, the higher the storage capacity. 

q Excess heat and electricity is used to heat up the water in the storage to approx. 80-
90 °C. When the heat demand increases, cooled return water from the district heating 
network is passed into the bottom of the storage. The heated water at the top is thus 
sent out to the consumers.

• Piping
• Heat exchangers
• Pumps
• Valves

• Instruments
• MCC
• SRO
• Water treatment

Solution diagram showing the Pit Thermal Energy Storage solution offered and supplied by Aalborg CSP with heat exchanger 
integration. Depending on invidual requirements and energy needs, a second PTES can be added to the system.  

Principle diagram showing a possible PTES solution, where a PTES is integrated with a solar heating plant consisting 
of flat solar-thermal panels, an absorption heat pump and an existing gas boiler. 

Thermal energy storage | Pit thermal energy storage

The technology and functionality of PTES
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German | Bioenergiedörfer – already a success



§ Korsör, DK
§ 12.512m² solar field size
§ Biomass boiler
§ 2.500m³ heat storage tank
§ 5.000 hauseholds
§ 〜 53.000 MWh/a heat demand
§ 15% solar fraction

Example | DH Denmark
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“In order for us to offer our customers lower heating 
bills and at the same time contribute to the clean 

energy transition in the country, solar thermal was an 
obvious choice for us”



§ Mengsberg, DE
§ 2.950m² solar field size
§ Biomass- & Biogas boiler
§ 300m³ heat storage tank
§ 150 households
§ 4.900 MWh/a heat demand
§ 9 km pipes
§ 17% solar fraction

Example | DH Bioenergiedorf Germany
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§ Friesach, AT
§ 5.750m² solar field size
§ Biomass boiler
§ 1.000m³ heat storage tank
§ 500 househols, hospital & 

commercial units
§ Currently under construction

finished in Summer 2021
§ 15% solar fraction

Example | DH Austria
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§ Maria Gail, AT
§ 175m² solar field size
§ Biomass boiler
§ 12m³ heat storage tank
§ 54 households, goverment
Buildings & care home
§ 20% solar fraction

Example | Bioenergiedorf Austria
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„[…], the biomass boiler designed for the high consumption in the winter 
months does start up much less often in the summer and transition 

months, or does not have to start up at all for several sunny days. This is 
also associated with a reduction in the usual start-up losses […]. This 

advantage will certainly extend the life of the boiler.“



§ Krumpendorf, AT
§ 191m² solar field size
§ 2 Biomass & 1 Öl boiler + HP
§ 62m³ heat storge tank
§ 1600 households
§ 10.500 MWh/a heat demand
§ 10 km Nahwärmenetz
§ 1% solar fraction

Example | DH Bioenergiedorf Austria - roof
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Land usage
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Quelle: IEA SHC TASK 55

Football pitch

Supermarket

Solar field with 
4.000 m² 

Compared 
with the land 
used for a

Source:



Land usage | Biomass vs. Solar Thermal
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Direct comparison of Biomasse vs. Solar Thermal in a community with complete heat coverage from renewables

Quelle: SolitesSource:

§ Solar thermal field§ Biomass



How much energy can solar district heating save?
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Quelle: IEA SHC TASK 55

A 1.000 m² solar thermal system produces 10 million kWh over 20 years in central Europe

10 million kWh solar heat equates to

Million m3 Gas

Million liter Oil

Million kg wood

Million kg coal



Solar thermal systems | ecologically preciouse
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q Solar thermal plants help to develope
diverse sanctuaries for flora & fauna
and support the biodiversity

q Proven by a recent study of Pechel, R. 
et.al. (2019); Solarparks –
Gewinne für die Biodiversität

q No permanent building / simple 
renaturazation

q Ground / soil regeneration after 
intensive agricultural usage



GREENoneTEC | visit us & convince yourself
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Thank you!

Please do not hesitate to contact us! We are very happy to discuss your next project.

Ing. Klaus Kucher
Key Account Manager International

GREENoneTEC Solarindustrie GmbH

Dr.-Ing. Sebastian Schramm 
Business Development Manager

GREENoneTEC Solarindustrie GmbH


