Environmental Physics: Lecture Summaries JN, 02/03/2006

Lecture 18: Solar thermal energy conversion

Analysis of solar thermal converter:
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Balance radiative power at converter: 0, = Xf.oT,,* +(1- Xf.)oT
Conservation of energy: W= Qm - Qaut
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Conservation of entropy in Carnot cycle: == =)
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Elements of solar thermal electric system
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Concentrator: parabolic dish or array of heliostats (2D) (X < 800); parabolic trough

(1D) (X < 80)

Collector: thermal fluid (water, oil, molten salt) inside evacuated tube. T. up to 580 °C

Heat engine: Rankine (steam) or Brayton (gas) engine



