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A bright outlook  
 
On route to a solar thermal future using professional measurement 
technology  
 

Measurement technology  

Up to now, solar energy has accounted for only a very small part of the world's 

energy supply. The Solar-Institut Jülich (SIJ) from Aachen's University of Applied 

Sciences have dedicated themselves to tapping into solar energy's huge 

potential. Many of the research projects there use measurement technology 

provided by Delphin Technology.  

 

The sun is around 150 million kms away but it easily burns our skin. The sun could deliver 

up to 15000 times the energy we actually need, energy that is cost-free and 

environmentally friendly. Each year, the sun beams down 950 to 1200 kWh of solar energy 

per square meter – approximately equivalent to the energy requirements of someone 

living in Germany. Up to now, solar energy has accounted for only a very small part of the 

global energy supply. But its on the rise. Two forms of solar energy are available: 

photovoltaic and solar thermal.  

 

Germany has a pioneering role in solar energy power plants. 2011 was a surprisingly good 

year for the German solar sector: the total output of 24 GW includes a 7.5 GW increase 

that was achieved alone last year. However, the PV sector is currently in crisis due to 

overproduction, Chinese competition and a dramatic reduction in electricity feed-in tariffs. 

Experts expect another tough year for 2012, but demand for solar modules should then 

rise again. The potential output for photovoltaic energy is around 200 GW. And competition 

also has its benefits. Solar energy should become much cheaper than previously thought.  

 

Massive future potential for solar energy  

 

Solar thermal energy has largely been neglected in energy policy despite it having a 

leading role in Germany. Germany is Europe's largest market for solar thermics and leads 

the world in solar thermal technology. By the end of 2010, more than 14 million square 

meters of solar panels had been installed with a thermal production of around 9 GW. But 

solar thermal accounts for less than 1% of Germany's overall thermal energy according to 

the German Solar Thermal Technology Platform (DSTTP). By 2020 a total of 200 million 

square meters of panels could be installed. The future potential is therefore huge. And it is 

often the ideal form of energy supply, especially for the remoter parts of the world.  

 

To use the sun's energy does of course require more basic research and development, as 

well as the ongoing testing of all the required components. Since its founding in 1992, the 

SIJ from Aachen's University of Applied Sciences has dedicated itself to the task of using 

solar energy. Since then it has developed into one of the largest scientific institutes among 

Germany's universities for applied sciences.  
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The SIJ is located out in the countryside, right next to the university. Looking around, you 

might think you've already landed in the future by the way future-looking solar 

architecture combines with the needs of students. From the campus, you can't miss the 

imposing solar thermal tower plant. It is the world's first test facility of this type with an 

output of 1.5 MW – a milestone along the road to CO2-free energy production. Large 

mirrors direct the sun's rays onto a ceramic high-temperature receiver. The surrounding 

air is heated to 700°C and fed into a steam turbine circuit for the production of electricity. 

Thermal storage units enable the the time and quantity of power supply to be regulated - 

something not possible for wind energy and photovoltaic.  

 

Many SIJ research projects  

 

"We currently have around 60 personnel working on around 40 publicly funded projects", 

said Sascha Röther, scientific officer for building technology at SIJ. Specialist areas are 

solar thermal systems, solar construction, desalination and water treatment, and porous 

structures. The most important project for solar thermal systems is the Jülich solar tower. 

"The tower of course includes many other projects", said Sascha Röther. The 20,000 

square meters of mirrors account for 50 % of the costs so research is being carried out 

into improving the materials being used. Also important is the development of cost 

effective storage technologies so that the plant can continue to operate, and thereby 

improve efficiency, even in cloudy conditions. "Our sand storage project attempts to find 

an inexpensive material - in this case quartz sand - in which to store the hot air generated 

at the tower's receiver", explained the mechanical engineer. He added that this was not 

easy because a "Rutschbett" heat exchanger is required to connect the heat.  

This raises a vital aspect; the right type of measurement technology. The technology being 

used includes universal, flexible and independently operating measurement data 

acquisition systems that can regulate and control mass flow rates and temperatures.  

 

Flexible and independent measurement technology designed by experts  

 

Ten years ago, the SIJ was looking for the right type of measuring devices and opted for 

Delphin Technology, a local company producing measurement and testing technology. 

"Their data logger was the deciding factor. It is low voltage and requires no intermediate 

amplifier", recalled Dr. Joachim Göttsche, head of efficient energy usage. "The Delphin 

device was at that time the only unit that we could use."  

 

Both scientists like the Message device's compact design, its easy connectivity and its high 

level of reliability. The devices continue to function as normal even in the event of a power 

cut. Their network compatibility is also crucial. "We are then able to operate and monitor 

projects from our desks – a major benefit", emphasized Sascha Röther. Flexible interface 

connections enable universal applications across the different projects. The two users are 

also impressed by the control functions integrated within the Message devices: "We can 

then use the devices to perform control tasks as well as the logging of data. We also like 

the quality of control and the intuitive method of operation."  
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Testing porous structures  

 

Other projects that use Delphin's logger devices involve research into porous structures. 

The receiver elements in solar thermals are being developed to receive greater levels of 

solar energy in order to raise the efficiency of power plants. Porous structures are being 

used in a range of technical areas to filter liquids or gases, to generate catalytic reactions 

or to transit material and/or heat. Ceramic absorbers, for example, are being modified and 

optimized not only for high temperature components in solar energy but also for 

particulate filters in commercial vehicles. Sascha Röther says the emissions projects are 

ideal for deploying Delphin's measuring equipment. "Particulate filters for engine emissions 

have increasingly complex geometries. We have a test stand to measure engine emissions 

pre and post filter, to initiate regeneration procedures and then to analyze them. Two 

Message devices record temperatures, pressures and rpms. Delphin's ProfiSignal Klicks 

software enables us, for example, to operate the smoke meter and to access smoke data".  

 

The SIJ's dedication to research is evident from a project on building technology. The 

project's goal is to use heat from waste water to supply heating pumps in domestic 

households. Dr. Göttsche has offered his own house as a prototype. A Message device is 

also being deployed here to record data and manage operations and volume flows.  

 

SIJ personnel even take Delphin equipment as far away as Namibia to carry out on-site 

measurements there. Like in many sunny regions, Namibia suffers from water shortages. 

The SIJ develops systems that help to purify sea or contaminated water. These are 

intended to secure living conditions for the local people, contribute to the fight against 

poverty and hinder crises from occurring in the region.  

 

Research into the different types of technology that tap into the unlimited supply of solar 

energy is just as worth doing for less sunnier climates. 

 

Solar thermal energy  

 

Solar thermal energy refers to the harnessing of the sun's thermal energy (heat). Water or 

other fluids are pumped though pipes which are heated by the sun. The heated fluid 

transfers its heat via a heat exchanger – for example, the water system of a heating 

facility or a hot water tank. In large solar power plants, the heat can also be used to 

produce steam that then drives turbines to generate electricity.  

 


