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Abstract

The wind turbine blades are huge subjects with irregular
curvilinear surface, so there does not exist analytical
formulas facilitating evaluating RCS as those for wind
towers with circular cylindrical surface or truncated cones.
The idea is to decompose the blades into many small
patches, for which efficient analytical formulas for
scattered fields can be found under physical optics
approximation.

Each patch is a quadratic curvilinear surface and the
related integrals thus can be rendered into a
one-dimensional integral with the integrand being a
product of 2nd-order polynomials, exponential functions
and Fresnel functions. But these 1D integral still cannot be
integrated analytically, so the Fresnel functions are
expanded by the Boresma expansion, and every 1D integral
is transformed into several 1D integrals involving rational
functions and exponential functions. A recursive relation
exists to efficiently calculate these 1D integrals. Hopefully,
by using fewer patches approximating blade surface and
the efficient approach to evaluate the integrals, RCS can be
fast evaluated.

Also included in this paper is the radar echo graph for
wind turbine towers in the off-shore wind farm.

Keywords: off-shore wind farm, turbine blade, radar cross
section.
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