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Surface precision test and optical performance
evaluation of heliostats in solar tower power system

Xu Wenbin Lu Zhenwu
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Abstract: With the help of the self-developed optical testing system for mirror facets of heliostats which is based on
the principle of normal measurement the square mirror facets (1.562 5 m”) of the heliostat ( 100 m®) is measured.
Using simulation analysis method for corresponding energy flux distribution at the focal spot of the mirror facets the
surface precision and optical performance of the heliostats are comprehensively evaluated. The principle and outline of
the evaluation method are as follows: firstly based on the measurement of laser deflectometry the normal directions of
mirror facets can be obtained. Then the incident rays are traced with the computer programs. Thereafter the light-gath—
ering properties of the mirror facets in any time and space can be analyzed. The energy distribution results obtained in
the simulation experiments are identical with those got from the testing system which shows the effectiveness and fea—
sibility of the testing system in the online adjustments of mirror facets of heliostats in solar tower power system.
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10 1 Table 1 Measurement results of the optical testing instrument
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0.1 mrad ° # X Y Z No: cos x No:cosy  No:cosz
1 mrad 0 600.00 -600.41 0.00 -0.00590 0.00682 0.999 96

1 600.00 -399.51 0.00 -0.00549 0.00955 0.999 94
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Fig. 3 Mathematical model of optical focused solar beam
(1) ~(5) \
) 3.2
4.65 mrad,
;
4 {ML} {Ni} i
10[1-0.5138(L)]r<R ”
I(r) = R (6) °
0 r>R Iy, Iy~ 3.1
A Iy
M
r i
R (R = 4.65 mrad) . {fin(xy )} flay2)
4. 65 mrad 1 I(7)
n+1 m
(1) ~(6) mn +1)
3 o
1
o 0 ~4.65 mrad



1347

e

LLS T Se o RES R T
EEMEERRTEMENS L 1403

AMITTREN, ¥ (-396), B06an 3272, T36mnm) T (~4600. Woma~q743, 1000m)

B0 5m < SnfE MM R %52 4100,

SRR S (ASEEENN)

© R [T F WEABAE =00 |

- .l

4
Fig. 4 Statistical diagram for the output light energy distribution
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Fig. 5 Testing results for standard planar mirror facet
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Fig. 6 The square mirror facet
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Fig. 7 Simulation results of the speckle for the under-test mirror facet
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Fig. 8 Speckle image of the under-test mirror facet
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(a) Simulation diagram and speckle image for the first
adjustment ( Time:2010 March 13 15.42)
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(b) Simulation diagram and speckle image for the second
adjustment( Time ;2010 March 13 16.27)
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Fig. 9 The testing diagram and

corresponding experimental speckle image
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