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AERODYNAMIC SIMULATION OF AIRSHIP AMBIENT FLOWS WITH
HIGH ATTACK ANGLES AND ANALYSIS ON TURBULENCE MODELS
AND PARAMETERS

WU Xiao-cui, WANG Yi-wei, HUANG Chen-guang, DU Te-zhuan, YU Xian-xian, LIAO Li-juan

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract:  Airship ambient flows with high attack angles were studied, including separated flows and vortex
motions. In this paper, aerodynamic characteristics of airship ambient flows with high attack angles were
investigated numerically. Turbulence models and turbulence intensity were also considered. Numerical results
provided detailed aerodynamic information of flows around the airship, such as distributions of circumferential
and radial pressure coefficients, oil flow distributions and aerodynamic forces with different turbulence models.
Results show that SST k — @ and Realizable k — & are more suitable for the aerodynamic simulation than S-A.
Moreover, lift and drag coefficients vary linearly with the turbulence intensity / when 7> 0.5%. The concept of
equivalent Reynolds number is introduced, which is found to have great effects on aerodynamic characteristics
within a certain range.
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