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Central receiver system for a collection of solar energy is studied and simulated.
The main task of this research focus on two issues. Firstly, the reflected solar beams from
the mirror of 0.3 m in width and 0.2 m in height are studied by using ray tracing. The flux
density distribution is calculated by superposition technique. The result of a single
heliostat is that a peak locates at the central area of the distribution and it falls to zero at
the boundaries. The flux density distribution depends on distance from heliostat to
receiver. As the mirror is moved further away from the receiver the distribution spread out
and the shape changes from a rectangle to smooth curve. Secondly, the whole system i
simulated by summation of flux density distribution from 5,844 mirrors placed into 36
circles around the tower. The tower height is 10 m and cylindrical receiver situated on top
the tower. With a single aim-point strategy, the distributions spread over the cylindrical
surface with maximum flux dimensionless less than the number of the heliostat rings.
With multiple aiming point strategies, by changing aim point from the center of cylinder
to surface ofthe cylinder, the solar flux density can be further increased up to 60 suns.
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solar altitude angle, angle between the horizontal plane and the direction of

beam,see Figure 3.3
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solar azimuth angle, measured from south in eastward direction, see Figure 3.3

solar zenith angle

mirror position angle, measured from south in eastward direction, see Figure

3.8
mirror azimuth angle, measured from south in eastward direction
mirror altitude angle, measured from south in eastward direction

length of the horizontal side of the mirror

length of the tilted side of the mirror

distance between mirror center and image plane center

flux density distribution on the image plane

solar beam irradiance received by a surface normal to solar ray
height of the tower

tower altitude angle, see Figure 3.8

coordinate for the position of the mirror, j = 12,3
coordinate for the image plane, j = 1,23
coordinate for the mirror plane, j = 1,23

principal image of the mirror surface on the image plane, see Figure 3.11
radius of solar disk on image plane
solar angle

solar intensity
coordinate along the length LTof the principal image, see Figure 3.9

coordinate along the length Lhof the principal image, see Figure 3.9
normalized distance along coordinate
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normalized distance along £ coordinate

6*  corner angle of the principal image p, i.e. angle between two side of principal
image, see Figure 3.9

6X  angle between £ and \ coordinates on the image plane, see Figure 3.9

P average reflectivity of the heliostat surface

$  dimensionless flux density function at a point on the image plane

[ flux density distribution on the receiver surface

OR  surface angle measured from south in eastward direction, see Figure 3.17
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