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Benchmark Work:
Aerodynamic Behavior of Single Flat Plate Heat Collector

Uzu-Kuei Hsu * » Keh-Chin Chang® » Yu-Zheng Liu?

Department of Aircraft Engineering, Air Force Institute of Technology*
Department of Aeronautics and Astronautics, NCKU?

ABSTRACT

The count of solar water heater(SWH)-Installation is growing up in Taiwan, in order to
optimize the system Thermal efficiency, SWH must be installed at the place without shielding(ex:
top-floor ,roof), the limitation lead to an result— Solar Collector(SC) is under environmental wind
force; however, typhoon come through Taiwan between summer and autumn, it causes many cases
of SWH breakage. Therefore, this study investigate the force on the flat plate SC result from wind
flow by using computational fluid dynamic commercial (CFD) software — FLUENT, comparison is
done by CFD result and wind-tunnel measurement data. It can observe two main vortex regions on
the upper surface from numerical stream-line diagrams, one is the wake region separated from
upstream, the wake cover back upstream to generate a horseshoe type vortex region after hitting the
surface about 2"-three from upstream ,another is the corner vortex at side generated from bottom
surface. To observe the pressure distribution diagrams , we can know that bottom surface is positive
pressure since normal to stream-wise direction, As for upper surface, we can know that pressure
values of upstream wake region and re-laminar region are lower than experimental data; from
pressure difference diagram we can find out that Z/W=0.5,0.6 are lower estimate at upstream wake
region, the re-laminar region is similar, CFD result can’t catch the change of experimental
measurement, only high Conformity before separation point. Although the trend is similar at
Z/W=0.9,there is obviously different value; for the comparison conclude that Realizable k- Model
Is not good at predict complex vortex behavior. The error of total lift and drag force is acceptable
for engineering design; for this case we find out that good prediction for lift and drag force is done
by Realizable k-& Model collocate with Enhance Wall Function.

Keywords: Flat Plate Heat Collector - Turbulence  RANS - Near-Wall Function
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