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Abstract:

engineering issue for automotive wind tunnel planning. To

Inadequate land availability is a common

ensure no compromise of the design criteria for nozzle
area and test section length, a compact airline design has
to be adapted for smaller land occupancy. Meanwhile, the
core wind tunnel specifications such as flow qualities and
energy ratio shall also be guaranteed with no concession.
Using computational fluid dynamics (CFD) simulation,
the study has performed risk assessment regarding flow
separation and secondary flows in shorten diffusors.
Dimensions and spacing distance of turning vanes has
been optimized as well for best flow uniformity and
turbulence level at the exit of corner 4. Wind tunnel land

occupancy ratio is proposed as the economic specification
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of wind tunnel engineering. Compared with the basic
design, the compact airline gives approximately 30%

saving of land occupancy.
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Fig.1 Functional plan and key technical parameters of Tongji-SAWTC
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Tab. 2 Comparison of flow field qualities between
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Fig.2 Exterior profile plan and land occupancy ratio of AAWT
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Tab.3 Comparison of the first diffuser between SMWT

and 1/3 AAWT
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Fig.3 Comparison of the first diffuser CFD domain between SMWT and 1/3 AAWT
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Fig.4 Pressure coefficient cloud map of the first

diffuser center section and outlet cross section
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Fig.6 Pressure coefficient contour map of the main diffuser center longitudinal section
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