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The Influence of Reynolds Number on Boundary Layer Development and
Stall Characteristics of Airfoil

Zhang Yanjun, Zhao Ke, Zhang Tongxin, Chen Lili
(The General Configuration and Aerodynamics Design and Research Department,

The First Aircraft Institute, Xi’an 710089, China)

Abstract: Airfoil stall and its boundary layer development are fundamental scientific issues in aircraft design.
For the trailing edge stall airfoil, The transition model coupled the Mentor k-w SST model with the disturbance
amplification factor transport equation is used to analyze the influence of Reynolds number variation on the lami-
nar-turbulent transition boundary layer characteristics and stall characteristics. The results show that when the
Reynolds number increases, the local vorticity Reynolds number increases, the transition position moves for-
ward and the separation bubble decreases, the flow energy dissipation decreases, and the overall surface shear
effect of the airfoil increases. The kinetic energy is more abundant, the flow self-sustaining ability is enhanced,
and the pressure distribution can maintain the gradient resistance of the longer distance to enhance the separation
resistant ability. Therefore, the increase of the Reynolds number makes the increase of the airfoil stall angle and
the lift coefficient.
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airfoil at 14° angle of attack

0.02
0.04
0.06
0.08
0.10
0.12

(¢) Re=9X10°

P17 16730 ff 35 AL it 7 T e 14
Fig. 17 Flow field and streamline of

airfoil at 16° angle of attack
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