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Abstract:

Detailed understanding of the static and
dynamic wind loads on heliostats due to the
low-altitude wind conditions at CSP field sites is
needed to reduce material cost and structural
failures due to high-wind events. Wind load
predictions for heliostats commonly adopt
building design codes that cannot sufficiently
account for the dynamic response of unique
geometry structural components and site-
dependent wind velocity and turbulence
characteristics in the lowest 10 meters of the
atmospheric boundary layer (ABL).

This seminar will provide an overview of the
measurement and characterization of ABL
turbulence parameters and their impact on
heliostat aerodynamics and design wind load
coefficients. Wind tunnel investigations at the
University of Adelaide highlight the importance
of measuring and resolving the temporal and
spatial variations of high-frequency ABL
turbulence that impact the maximum
operational and stow loads on heliostats. These
have been incorporated into heliostat-specific
analytical models and tools, such as the
Australian Solar Thermal Research Institute
(ASTRI) wind load spreadsheet. Wind load
prediction models are being further developed
with full-scale measurements at the
atmospheric boundary layer research facility
(ABLRF) in Adelaide, wake interactions and load
distributions on heliostat arrays in field models,
and heliostat shape effects with dynamic
performance impacts. The talk will conclude
with some identified research gaps and
suggested research directions for HelioCon.
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