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Analysis of Flow over Supercritical Airfoil for Reynolds Numbers Effects

Xin Xu'?, Dawei LIU'?, Dehua CHEN'?, Yuanjing WANG'*
(' High Speed Aerodynamics Institute, China Aerodynamics Research and Development Center, SichuanMianyang 621000)
(* State Key Laboratory of Aerodynamics, China Aerodynamics Research and Development Center, SichuanMianyang
621000)

Abstract The aerodynamic characteristics of supercritical airfoil are rather sensitive to Reynolds
numbers in the transonic field. Analysis of flow over a typical supercritical airfoil CH for Reynolds
numbers effects was executed based on the wind tunnel test and CFD method. Variable Reynolds
numbers test was conducted, with Mach numbers ranging from 0.6 to 0.8 and Reynolds numbers from
3.5x10% to 10x10° per airfoil chord. Flows over CH airfoil were numerically investigated for different
Reynolds numbers, with Mach numbers 0.74, 0.76, 0.82 and Reynolds numbers from 3.0x 10%to 50x10°
per airfoil chord. Results indicated that the lower surface pressure distribution and flow structure were
almost independent of Reynolds numbers; while the upper surface pressure distribution and flow
structure changed with variable Reynolds numbers, while Reynolds numbers increased, shock
location move backward, shock strength became stronger, supersonic field and vortex distribution
changed, especially when shock-induced trailing-edge separation existed. The flow structure and
pressure distribution of supercritical airfoil are rather sensitive to Reynolds number, So that

aerodynamic coefficients also changed.

Keywords supercritical airfoil, Reynolds numbers effects, wind tunnel test, CFD, flow analysis.
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