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CSP Technologies
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Parabolic Trough Technology - History

ÅIn the late 70ôs and early 80ôs Sandia and SERI (later NREL) funded and 

carried out parabolic trough technology R&D 

ÅA US/Israeli company then developed the concept further, made thermal 

improvements, and following an agreement with SCE, constructed a 14MW 

trough system (referred to as SEGS) in 1985.

ÅLuz installed 9 trough systems in total from 1985 to 1991ï1x14MW, 5X30MW, 

2X80MW.

ÅAfter facing regulatory, financial and internal hurdles that resulted in failure of 

the SEGS X development, Luz went bankrupt in 1991.

ÅWhile no commercial developments followed the demise of Luz, significant 

research work continued. During this period, Flabeg of Germany and Solel of 

Israel (rising from Luz) supplied mirrors and receivers to the SEGS plants.

ÅThe 1st commercial development to follow was the EuroTrough collector 

project, a cost-shared activity by the EU and a group of European companies. 

Since then, several systems have developed.
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Parabolic Trough Technology - Components

Components - trough collectors (single axis tracking), heat-collection 

elements, reflectors, drives, controls, pylons, heat-transfer oil,  

Oil to water steam generator, oil to salt heat exchanger, salt storage, 

conventional steam-Rankine cycle power block 
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Parabolic Trough Technology - Basics

ÅA long parabolic mirror with a absorber tube running its length at the focal 

point. 

ÅSunlight is reflected by the mirror and concentrated on the absorber tube. 

The trough is usually aligned on a north-south axis, and rotated to track the 

sun. 

ÅHeat transfer fluid (normally oil) 

runs through the tube to absorb the 

concentrated sunlight. The heat transfer 

fluid is then used to generate steam and

power a traditional turbine generator. 

ÅRecent innovations include a oil to molten

salt heat exchanger and storage system. 

ÅTrough systems are sensitive to 

economies of scale and are most cost 

effective at large sizes.
Image - SolarPACES
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Key Components - Heat Collection Element (HCE)

1. Glass to metal connection 6. Stainless steel tube

2. Glass envelope (BoSi) 7. Expansion Compensating Bellows

3. Anti reflection coating: 97%

transmission of solar radiation (AMS

1.5)

8. Evacuated space

4. Barium getters - vacuum indicators 9. Solar coating (CERMET):

5. Getters for vacuum stability

Image - Schott

Image - Solel
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Key Components ðCollector Frame

Critical factors 
considered in 
producing a collector:

ÅHigh optical efficiency 
and tracking accuracy

ÅReduced heat losses 
and increased 
torsional and bending 
stiffness

ÅManufacturing and 
assembly simplicity

ÅIncreased aperture 
area per SCA 
(reduced drive, control 
and power 
requirements per unit 
reflector area) 

SKAL-ET 150 collector

Å Three generations of SCAs were used at the 

SEGS plants, with the LS-2 collector the best 

performer.

Å Recent development have led to the development 

of several new SCAs ïtheir cost and performance 

yet to be verified through commercial operation. 

Image - Flagsol
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Trough Images

Image - Flabeg

Image - Acciona
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