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An Experimental Study on the Characteristics of
Flux Density Distributions in the Focal Region of
a Solar Concentrator
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Abstract

This experimental study represents the results of an analysis on the characteristics of
flux density distributions in the focal region of solar concentrator. The characteristics of -
flux density distributions are investigated to optimally design and position a cavity
receiver. This deemed very useful to find and correct various errors associated with a dish
concentrator. We estimated the flux density distribution on the target placed along with
focal lengths from the dish vertex to experimentally determine the focal length. It is
observed that the actual focal point exists when the focal length is 2.17 m. We also
evaluated the position of flux centroid, and it was found that there were errors within 2
cm from the target center. The total integrated power of 2467 W was measured under
focal flux distributions, which corresponds to the intercept rate of 85.8%. As a result of
the percent power within radius, approximately 90% of the incident radiation 1is
intercepted by about 0.06 m radius.
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2! 1. Arrangement of the flux mapping equipment.
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38l 2. CCD camera response to calibrated light level.
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8! 5. Flux cross sections of total reflector
through x(a) and y(b) direction.
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2l 6. A combination display of surface and contour plots for concentrator at focal plane 2.11 m(a), 2.14

m(b). 2.17 m(c). 2.21 m(d), and 2.23 m(e)
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33 8. Percent power within radius from center

and centroid at focal point 2.17m.
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