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Abstract: Wind load predictions for smallscale structures, such as heliostats, are not
provided in design codes for buildings
because of their thin-walled structural
components and the changes in wind velocity
and turbulence in the lowest 10 m of the
atmospheric boundary layer (ABL). This
seminar will provide an insight into the
generation and analysis of turbulence
characteristics within simulated ABLs in the
large-scale University of Adelaide wind
tunnel. Through comparison of semiempirical models in experimental fluid
mechanics, wind engineering and flat plate
aerodynamics, the effect of turbulence
intensity and integral length scales in different
roughness terrains on the design wind loads
on flat plates will be discussed.
This is important to provide
accurate estimation of the
maximum wind loads on
heliostats to avoid structural
failure, but also reduce the cost
of over-engineered structural
components. The Australian
Solar Thermal Research Institute
(ASTRI), led by the University
of Adelaide in collaboration with
CSIRO, ANU and DLR, have
investigated the static and
dynamic wind loads for the
maximum operational and stow

survival cases that represent the worst case
scenario loading orientations of a heliostat
with respect to the wind. The findings
highlight the importance of accurately
reproducing and resolving the critical range of
high-frequency turbulence characteristics
through an approach considering the effects
of aerodynamic model scaling of the lower
surface layer within the ABL.
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