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simulate the concentrator is based on three-dimensional ray tracing. The law of reflection is formulated as a
set of vector equations involving the incident rays, reflected rays, and the normal to the concentrator surface at
the reflection points. The reflected ray direc-tion is computed for a specified source location, a particular
optical surface, and a specified reflection point on the concentrator. Iterating the computa-tion for an array of
reflection points and normal vectors suitably describing the surface produces an array of reflected rays. The
points of intersection of these rays with the receiving surface forms a model of the optical image. The
coordinates of the intersection points are calculated explicitly, and therefore may be analyzed in the same way
that experimental data are analyzed. The number of reflected rays per unit area for prescribed small areas of
the image represents the intensity in that area. For intercept factor calculations, the image plane is divided into
concentric apertures centered about the optical axis. In the interest of having a methodical approach to the
analysis, the modelling proceeded in a sequence of three distinct steps. The first modelled a perfect geometric
concentrator free from surface irregularity and illuminated by a point source. The second introduced variable
degrees of surface irregu-larity into the system, and the third integrated the results of the first two and used as
a source an array of points that simulate the finite solar disk. The vector nature of the three-dimensional
reflection problem is illustrated in Figure 2-1 where two reflection points are shown. The rays...
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