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Effects of Spectrum on Thermal Efficiency of an Air - Type CF - sheet Solar Collector
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Abstract

The collecting performance of an air - type CF - sheet solar collector under the incident radiation
with Moon’s spectrum has been numerically analyzed by the authors. In this paper, to make clear
the effect of spectrum on the collecting performance, three kinds of simple and ideal spectra are used
for calculation. The former two are assumed to be simple rectangular and triangular shaped
spectra with 1 £ m width of wavelength, and the later one is Planck’s radiation spectrum. It was
found that, whenever peak wavelength A max was smaller than 2.0 £ m, the collector efficiency was not
changeable with the radiation intensity, spectrum shape and peak position of the spectrum. When
A max Was larger than 2.4 £ m, the collector efficency and a collector coefficient F’ decreased with
increasing wavelength of the spectrum. The efficiencies obtained by applying Moon’s spectrum with
air mass m=1~5 were compared each other, and F’ became greatest when m=1. Since a projector of
solar simulator usually consists of several number of Xenon lamps or Halogen lamps, using
spectrum of Xenon lamps to calculate the performance of CF - sheet collector, the calculated results
are well compared with the measured under the solar simulator. For the various intensities of
Halogen lamp’s spectrum, the F’ factors are a lttle changeable and the efficiency curves are
converged into the almost one line smaller than that of Xenon.

Key Words : Solar Energy, Air-Type CF-Sheet Collector, Collector Efficiency, Spectrum
Analysis, Simulation Calculation
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Fig.3 Collecting efficiency under
rectangular spectra
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