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Abstract 
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As the demand for sustainability continues to 
rise, the development of renewable energy 
exponentially advances as well. Photovoltaics, 
which directly convert sunlight into electricity, 
are most commonly used as solar panels on 
rooftops. However, solar thermal collectors 
are highly efficient. The main setback 
scientists have had with them is the money 
needed to be put into the collectors. In order to 
entice people to use solar thermal technology, 
the universal goal is to make renewable 
energy highly efficient at low costs. In this 
poster, there is evidence that integrated 
compound parabolic concentrators have the 
potential to become the common solar thermal 
energy collectors in the near future, as they are 
efficient and affordable.  

Design 

The Integrated Compound Parabolic Concentrator (ICPC) is essentially 
Compound Parabolic Concentrator (CPC) reflectors shaped into a 
vacuum tube. The end of the receiver has the metal glass seal and a 
transition of the tube to cylindrical shape. There are different types of 
seals that can be used: housekeeper seal and thermal compression seal. 
There is a difference in price; the thermal compression seal is cheaper, 
which may prove useful in the future for mass production. The middle 
contains the absorber with a selective coating and silver coating inside. 
It is essential to find selective coating that has a high absorptivity and 
low emissivity. The shape of this depends on optics. The other end is 
where the tube closes. The ICPC design proves that efficient 
concentrators can be used for any convex shapes. With the CPC, the 
acceptance angles are optimized for the sun, which means it is possible 
to have maximum energy. Also, with the reflector in the tubular shape, 
the amount of material is minimized, reducing costs.  

Conclusion 

Experiment 

The full size collector of ICPC was tested in 
Merced. The ICPC tubes were 85 mm in width 
with 30 mm absorbers. This resulted in a 
concentration ratio of 1.41. For each tube, the 
aperture area was 1900 mm by 85 mm. The 
reflective coating used a standard silver 
mirroring chemical process. The gap loss 
between the absorber and the reflector was 
averaged to be about 2.5 mm. The results 
showed that the ICPC had a relatively lower 
performance when compared to the XCPC 
(External Compound Parabolic Concentrator).  

The Integrated Compound Parabolic 
Concentrator (ICPC) uses a CPC in a vacuum 
tube. CPCs have the highest possible 
concentration ratio, so putting them inside a 
vacuum tube saves material while increasing 
efficiency. Researchers are continuously 
working on making renewable energy more 
efficient at lower prices. 
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