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Transmission Error Compensation for Heliostats
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Abstract

Solar energy has long been considered an ultimate solution
to our energy needs. Solar furnace is a possible way to convert
solar energy into thermal energy. To obtain high power and

temperature, the system usually employs a single central receiver
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and a large number of heliostats. The heliostats must be
designed to achieve a high degree of targeting accuracy. To
reduce cost of heliostats, open-loop positioning system based on
stepping motor and gearing are used. Although, accurate but
costly encoders are not used in the open-loop system, in
accuracy of the system may be recovered. Two methods were
proposed. In the first method, all transmission errors were
recorded and used to compensate the input command of the
stepper during actual positioning. With this method, transmission
error can be reduced from 0.176 degree maximum to only 0.0263
degree or 6.7 times in reduction. However, large amount of
onboard memory is required to store the data. On the other
hand, the second method used a Gth order polynomial to
represent the data compactly. As a result, the error can be
reduced to 0.126 degree maximum which equals to 1.4 times
reduction. The second method may be desirable if errors from

gear tooth are small compared to eccentricity of the gear.
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