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B. CSP technologies 

3. There are four main CSP technologies, categorized according to the way they focus the 
sun’s rays and convert them into usable heat (Figure 3). 
 
 Parabolic trough. Parabolic trough–shaped mirrors concentrate sunlight onto a receiver 

tube filled with heat transfer fluid. The heated fluid is then circulated through a series of heat 
exchangers to produce superheated steam. This steam drives a conventional steam 
generator to produce electricity. Parabolic-trough technology is the most mature and has the 
largest market share among all CSP technologies, with over 2,000 megawatts (MW) of 
installed capacity. 
 

 Solar tower. A solar tower system uses a circular array of sun-tracking mirrors (heliostats) 
to concentrate sunlight onto a central receiver on the upper part of the tower (50–100 
meters in height) for electricity generation. Solar-tower technology is currently considered to 
be at a medium-commercial stage among CSP technologies, and is best suited to utility-
scale power plants. 
 

 Stirling dish. A stand-alone parabolic dish–shaped mirror concentrates sunlight onto a 
receiver mounted at the focal point of the dish. This system shows the highest solar-to-
electricity conversion efficiency (23%–30%) among CSP technologies. Since each unit 
produces electricity independently through a Stirling engine, parabolic-dish systems are not 
yet reliable for use in large (utility-scale) projects and component costs are still quite high. 
However, this can be a suitable technology option for supplying electricity in remote isolated 
areas. 

 
 Linear Fresnel reflector. This system is conceptually very similar to a parabolic trough. But 

instead of using parabolic-shaped mirrors, it concentrates sunlight onto a linear and fixed 
receiver through an array of nearly flat reflectors. The most significant advantage of the 
linear Fresnel reflector system is that it requires lower investment costs and shows a higher 
land-to-electricity ratio than a parabolic trough. However, linear Fresnel reflector systems 
are less efficient than parabolic-trough systems. 

 

Figure 3: CSP Technologies 

 
                       (Source) IEA 2010 
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