


During the last decade, fossil energy prices have in-
creased on average by over 10% per year. 
Increasing demand for energy from large 
emerging economies will contribute to 
further increases in global energy 
prices. While fossil fuel reserves 
are steadily declining, industrial 
production is expected to grow 
by a factor of four until 2050. 

Energy prices will therefore become 
an even more important cost factor 
in industrial production in the future.

The use of thermal energy in industrial processes 
covers a broad spectrum: from cooling for refrigerati-
on reaching up to several hundred degrees in various 
production processes. The majority of industrial heat 
is required at medium temperatures of up to 400 °C. 
The potential of sustainable solar process heat in this 
temperature range is several hundred Gigawatts. 
Although renewable energy solutions enable long-
term energy cost reductions by using costless energy 
supplied from the sun, renewable sources have not 
found their way into industrial processes yet – mainly 
due to the lack of reliable and cost efficient solutions. 

Industrial Solar‘s collector system enables solar pro-
cess heating and cooling solutions to improve sustaina-
bility and cost efficiency in industrial processes. 
Based on Industrial Solar‘s innovative Fresnel collec-
tor, decentralized renewable process heat can be 
generated for various industrial applications and 
requirements with temperatures of up to 400 °C.

Sustainable and carbon neutral process heating and 
cooling is an indispensable requirement for all 

kinds of industries. The negative effects of 
fossil fuel consumption on human 

health and the climate have been 
recognized and are increasingly 
addressed by national and inter-
national policies and regulati-
ons. Moreover, while customers 
demand more environmentally 
friendly and green products, 

solar process heat is providing 
companies with a competitive edge.

Temperatures up to 400 °C

Accurate temperature control

No stagnation or overheating

Direct steam generation 

High volume flow rate and minimal pressure loss

Large power range 

Low operation and maintenance costs

High ground usage factor
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Industrial Solar´s collector is a linear Fresnel reflector 
system, which concentrates the direct  sunlight on an 
evacuated absorber tube to generate heat at tempera-
tures of up to 400 °C. Fresnel collectors utilize direct 
irradiation and have the highest yields in regions with 
high solar irradiance and generally cloudless skies. 
Thermal storage solutions can balance energy output 
during cloudy periods. Solar irradiation in many regi-
ons of the world provides ideal conditions for the 
application of Industrial Solar’s Fresnel collector to 
exploit the power of the sun for industrial processes.

Carbon neutral process heating and cooling is beco-
ming an obligation for all kinds of manufactured pro-
ducts. The effects of the climate change have been 
recognized and are increasingly addressed by natio-
nal and international regulations. Moreover, while 
customers demand more environmentally friendly and 
green products, Industrial Solar is providing cost effici-
ent solutions to address sustainability in industrial 
processes.

is the most important form of energy used in industrial processes. 
It is commonly applied via heat exchangers from a distribution grid. Steam is the 
dominant heat carrier in industry (e.g. for food and textiles). Industrial Solar´s 
Fresnel collector can generate saturated or superheated steam directly. Alternatively, 
thermal oil or pressurized water can be used as the heat transfer fluid, which are 
both ideally suited to integrate into solar process heat solutions. 

is the second most critical production factor in industrial processes; 
such as for storing perishable goods, cooling in production processes and cooling 
the manufacturing equipment itself. In addition, cooling is becoming increasingly 
important for air-conditioning office buildings, shopping malls, hospitals and many 
other facilities. Solar cooling solutions convert solar thermal energy directly into 
cooling power by means of thermally driven chillers. 

Industrial processes have diverse thermal as well as electric 
energy requirements. Comprehensive solar solutions can provide energy in diverse 
forms and temperatures. With its high output temperatures, Industrial Solar´s 
Fresnel collector can power ORC (organic rankine cycle) or steam turbines to gene-
rate electricity. The waste heat on a lower temperature level can be directly utilized 
as process heat or can drive absorption chillers to generate cooling energy.

Abundant sunshine with few clouds: ideal locations for 
Industrial Solar´s Fresnel collector technology.

The utilization of solar process heat in cogeneration 
or polygeneration systems enables higher cost savings 
for fossil fuels and thus improves the ROI of the invest-

ment in the collector field and increases indepen-
dence from traditional energy supplies.
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The high accuracy solar tracking algorithm enables 
the maximum exploitation of direct solar irradiation, 
according to location, collector and system layout. 
Based on single mirror actuators thermal output can 
be generated according to the demands of the indu-
strial process. Water, steam or thermal oil can be 
used as the heat transfer medium depending on the 
application and required temperature range.

Based on the experience gained from multiple appli-
cations, solutions can be developed to provide energy 
according to the specific industrial requirement (ther-
mal power, temperature, pressure).

Highest ground usage factor combined with 
low weight per m! (28 kg/m!)

A Fresnel collector mounted on a roof is the perfect 
energy source for powering a thermally driven cooling 
system. High and steady output temperatures make the 
Fresnel collector ideally suited to power highly effici-
ent absorption chillers which provide cooling power 
for industrial processes as well as for air-conditioning  
large buildings. In addition, the roof-mounted collector 
reduces direct irradiation on the building and thus can 
reduce cooling demands within the building.

Height 4.5 m

Width 7.5 m

Length of one module 
4.06 m

11 rows of primary 
mirrors

Diagram contains 
3 modules
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INDUSTRIAL SOLAR Collector

• Primary mirrors are made of flat glass for longer durability and reflectivity 
• Individually tracked mirror rows ensure precise power and temperature control 
• High quality vacuum absorber tubes guarantees optimal thermal efficency 
• High system stability due to reliable industrial control technology   
  
• Low wind load and good weight spread    
• No heavy machinery required for installation    
• No need for north-south alignment    
• High ground-usage factor saves valuable ground area
• Reduced cooling demand of building due to shade produced by collector on roof  
 
• Stationary absorber tubes ensure consistent steam quality
• Absorber tube diameter of 70mm enables high flow rates with minimal pressure loss
• No twisting of flexible connections

• Mirrors can be cleaned automatically with almost no water consumption
• Individual mirror rows are easy to access
• Components are designed for long life-time and need almost no maintenance 
   (mirrors/tubes/drives)

• Accurate temperature control and no stagnation or overheating

Matches 
industrial
requirements

Easy rooftop 
installation

High pressure 
steam

Low operational 
& maintenance 
costs

Control

Primary mirrors Glass mirrors with metal support structure

Primary mirror drives 24 V, 15 W 

Control system SIEMENS PLC

Absorber tube SCHOTT PTR® 70 (vacuum)

Secondary reflector Highly reflective aluminum

Steel structure Hot-dip galvanized or powder coated

Weight  Approx. 28 kg/m2

Heat transport fluid Water / steam or thermal oil

Max. pressure Different versions: 40 bar (standard), 60 bar, 120 bar 

Max. temperature Up to 400 °C

Thermal peak power  562 W/m2 (at reference conditions[1])

Optical efficiency 63% (with respect to DNI)

Max. optical efficiency 66%

Heat loss coefficient 0.00043 W/m2K2

Geometric concentration  78 (for projected absorber area)

Further information is available in our technical data sheet.

Parabolic T
rough Collector ~ 1,5
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Long-term investments, like buildings or energy 
systems, have a significantly lower risk profile and 
contribute to long-term cost savings. Consequently 
these investments should be evaluated from a broader 
lifetime cost perspective. A commonly used cri-
terion for long-term economic feasibility of 
an investment is the Internal Rate of 
Return (IRR), which is defined as the 
discount rate that equates future net 
benefits (cash) to an initial investment 
outlay. This discount rate can be com-
pared to the interest rate at which a 
company borrows capital.

For a typical solar process heat solution based on 
Industrial Solar’s Fresnel collector the IRR, depending 
on the assumed energy price increase and lifetime at 
a moderate location, the internal rate of return is bet-

ween 5% and 30% with payback times between  
4 and 10 years. Considering only the operational and 
maintenance costs, solar thermal energy prices with 
the innovative Fresnel collector remain stable on a 

very low level at 1-2 $ Cent/kWh depending on 
the location and collector size.

A location specific ROI calculation for your project can be provided by 
Industrial Solar’s engineering team – PLEASE CONTACT US:

info@industrial-solar.de
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1-2 $ Cent / kWh Solar process heat by considering only O&M cost
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Generation of hot water and steam
Drying and dehydration processes
Feed- and material preheating
Evaporation
Pasteurization and sterilization
Washing and cleaning
Chemical reactions
Bleaching and dyeing
Extraction
Melting
Cooling processes and climatisation
Blanching

Complex of buildings like hospitals, offices, holiday resorts 

Combined Heat and Power or Cooling

Food

Beverage

Paper
        
Textile

Automotive

Pharmaceutical

Chemical

District Cooling

Polygeneration

5,000,000       km By flight or upper middle-sized vehicel traveled    

4,500,000      kWh Primary energy savings    

3,000,000      miles By flight or upper middle-sized vehicel traveled    

   350,000       liter Oil savings    

     92,500     gallons Oil savings    

          900     tonnes CO2 savings compared to oil    

            99        % Recycable materials 

            80            %    Local value creation possible   

            52  individuals Average yearly CO2 consumption in USA    

            30        % Internal rate of return depending on period and energy price development  

             4      years Paybacktime depending on location and energy price development

       1       year Until positive energy balance of collector is achieved   

             1 $ Cent/kWh Solar process heat costs after financing period    

The collector reduces both CO2 emissions and the 
resultant negative effect on human health and the cli-
mate. It also decreases the carbon footprint of manu-
factured products which is becoming an increasingly 
important decision factor for customers. Parallel to 

these benefits, it also reduces the dependence on nor-
mal energy sources. The generation of solar process 
heat can therefore combine micro-economic benefits 
for the company with macro-economic impacts for the 
local economy as well as for global climate protection.

A decentralized solar process heat solution replaces 
imported resources, like fossil fuels, by local value 

creation, e.g. for installation, where a large portion of 
the value chain is inherently sourced locally.



Qatar has successfully applied to host the 2022 FIFA 
World Cup with a showcase football stadium desi-
gned by ARUP associates. A key point of the sustai-
nable energy concept is a solar cooling system powe-
red by Industrial Solar´s Fresnel collector that was 
manufactured and installed on site.  

Industrial Solar GmbH which is located in Freiburg (Germany) was initially foun-
ded as a spin-off of PSE AG under the umbrella of the Fraunhofer Institute for Solar 
Energy Systems ISE. The company has specialised in concentrating solar-thermal 
technology since 1999. The first pilot collector installations were commissioned in 
2005. Since then Industrial Solar´s collector has been successfully integrated into 
industrial energy systems in multiple projects worldwide.

PSE AG (Freiburg/Germany) is a specialized solar technology company with com-
petencies and many years of experience in building solar testing facilities, solar 
consulting projects, and management of solar conferences.

Fraunhofer Institute for Solar Energy Systems ISE (Freiburg/Germany) is Europe’s 
largest institute for applied solar research with over 1,100 researchers and a year-
ly budget of 60 million Euro.

CENTROTEC Sustainable AG (S-Dax listed/Germany) with a presence in over  
50 different countries worlwide and over 2,500 employees holds a stake in Industrial 
Solar GmbH. CENTROTEC is focused on energy efficient solutions for heating, cli-
mate control and ventilation in buildings. CENTROTEC is Europe’s only listed full-
service provider for solar thermal systems and energy-saving solutions for buildings. 
Wolf GmbH, being CENTROTEC’s largest subsidiary is a leading supplier of hea-
ting, ventilation, air-conditioning and solar technology in Germany. 

In addition, Industrial Solar has long-term experience and cooperations with 
various partners in different global markets and applications.

Industrial Solar’s Fresnel collector field consists of four 
strings of 16 modules, with a total primary mirror area 
of 1,408 m2. The thermal power output is 700 kW, 
which heats water with a pressure of 16 bars to tem-
peratures of up to 200°C. A pressurized hot water 
storage unit with a volume of 40 m3 allows delayed 
operation of the absorption chiller. The double-effect 
lithium bromide absorption chiller has a nominal coo-
ling capacity of 750 kW. The cold energy is then 
stored in eutectic tanks beneath the stadium and is 
distributed from there into the building.



Industrial Solar GmbH
Emmy-Noether Str. 2
D-79110 Freiburg

T +49 761 767111-0 
F  +49 761 767111-99
 
info@industrial-solar.de
www.industrial-solar.de


