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Research on the aerodynamic performance of

NACA4415 airfoil based on off-surface jet
WANG Jie, JIANG Shanyuan
(School o f Aeronautics and Astronautics ,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: To enhance the aerodynamic performance of the NACA4415 airfoil, this study proposes an
active flow control method utilizing out-of-plane leading-edge jets based on airfoil-like geometric configurations.
Numerical simulations are conducted to investigate the effects of key geometric parameters of the jet device (¢),
momentum coefficient (C,), and angle of attack (a) on the aerodynamic characteristics of the airfoil. The
results indicate that the leading-edge out-of-plane jet significantly alters the surface flow field structure
and effectively suppresses flow separation. At the characteristic dimension ¢, = 0. la with a momentum
coefficient of 0. 3, the lift coefficient is markedly increased, the drag coefficient is substantially reduced, and
the lift-to-drag ratio reaches its peak, demonstrating significant improvement in aerodynamic efficiency
compared to the baseline airfoil. Furthermore, the out-of-plane jet exhibits strong adaptability across a
range of angles of attack from 0°to 20°, with particularly notable stall delay effects at moderate and high
angles of attack. Flow field analysis reveals that the primary mechanisms for lift enhancement and drag
reduction are the enhanced flow attachment capability and optimized pressure distribution induced by the
jet. This study provides an effective active control strategy for optimizing airfoil aerodynamic performance.

Keywords: off-surface jet; aerodynamic performance; NACA4415; lift-to-drag ratio; airfoil shape

(THE%H.ELT)
Sl T ILEIT. 5T TS & A NACA4415 IS M ARATF 52 L) ], 1 AL 25 2% Be 2= 4 » 2025, 42(6) : 20-25.
WANG J.JIANG S Y. Research on the aerodynamic performance of NACA4415 airfoil based on off-surface jet
[J]. Journal of Shandong University of Aeronautics,2025,42(6):20-25.

.« 25



