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Design of vortex-controlled serpentine inlet based on NURBS curve

HUANG Chen';~XIE Wen-zhong', JING Jian-peng®
(1. College of Energy and Power Engineering,
Nanjing University of\ Aeronautics and Astronautics, Nanjing 210016, China;

2. Military Representative-Office of Chinese People’s Liberation Army in
Xi'an Aircraft Industry (Group) Company Limited, Xi'an 710089, China)

Abstract; Al parametric description method was established using NURBS (non-uniform
rational B-spline) carve, and effects of two key parameters on the inlet performance were
studied by numerical simulation. Results show: (1) Controlled vortex induced by backswept
convex pon the second S-duct can lead low momentum flow to side regions of AIP (aerody-
namic interface plane), and the separation region can be reduced. The value of convex angle
need to be selected appropriately, otherwise the convex angle is not conducive to the im-
provement of the vortex-controlled serpentine inlet performance. (2) Uplifting the lower wall
of second S-duct properly could alleviate the adverse pressure gradient on the wall, which
has positive effects on the flow within ducts. (3) While the design parameters are chosen ap-
propriately, the total-pressure recovery coefficient of the vortex-controlled serpentine inlet is
0. 9667 under design conditions, the distortion index is 0. 2451, and the inlet performance

has been significantly improved.
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Table 3 Transition section curve coefficients of
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