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« Computing the flux densities formed by solar concentrators is a fundamental tool for optimizing the parameters of a Concentrated solar power (CSP) facility
« This poster deals with the concentrating power of focusing heliostats implemented into the field of a solar tower power plant
Su mmary | Such numerical computations can be performed in two different ways by use of:
* Ray-tracing models based on grid ray-tracing (GRT), starting from the solar disk, impinging the surface of the solar concentrator, and finally reaching the focal plane of the
installation > It is reliable and accurate, but requires extensive computing time
« Convolution algorithms > Much shorter computing time, but less accurate under high incidence angles of the sunrays
* We describe an improved convolution algorithm based on Fast Fourier transforms (FFT) of flux densities
« The achieved accuracy is comparable to those of GRT models
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Conclusion and prospects
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- Numerical simulations applied to the case of a Sun tracking focusing heliostat operating in a solar tower power plant demonstrate that the accuracy of the double FFT algorithm i
comparable to those of Grid ray-tracing (GRT) models

- Error differences are about 1% RMS even when the sunrays are impinging the heliostat under high incidence angles

- The net gain factor in computing time with respect to GRT models is estimated around 250

- This gain can be further improved by under-sampling the Point spread function of the heliostat and developing analytical expressions of the Fourier transform of the Sun disk

- The double FFT algorithm may pave the way to fast and robust optimization of an entire heliostat field, and of its pointing strategy
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