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Fig. 1 Schematic of the swept elliptic cylinder
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Fig. 2 The grid for the basic flow field
Hodr s SHPL B I A7 B AR o Ik N
EFNFEPRFN N N, AT LRI G4 & A i o

} T Archambaud %" Y S UEAT Ho A AR L5245 00, AR SO0t Ja S R AR AT T R
P B 3 A T 45, IR T Balakumar 251" 4% Archambaud 25 15256 21445
ST AR, WG ARLE  FE WA SR A A& ) o5 B, AR i RIS P 40 B 1133 1R A T 4

10

3 NG K5 Balakumar 20120 45 51 g
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Table 1 Free stream parameters

H /km Ma,, Re, /m™ T, /K T, /K

A2004 3.0 2.83x107 121.42 300
20 4.0 7.38x10° 216.7 300
25 6.0 4.96x10° 221.5 300
30 8.0 3.01x10° 226.5 300
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Fig. 4 The N-factor curves and N-factors at s = 1.0 of stationary crossflow vortices
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Fig. 5 The changes of the most unstable N-factor curves of cylinders along with Reynolds numbers
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Fig. 6 The changes of the maximum N-factors at s = 1.0 of cylinders along with Reynolds numbers
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Instability and Transition Prediction of Stationary
Crossflow Vortices Over Supersonic
Swept Elliptic Cylinders

YANG Zhi-yang, ZHAO Lei, [LUO Ji-sheng

(Department of Mechanics, Tianjin University, Tiangin 300072, P.R.China)
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Abstract. Some experiments had shown that stationary crossflow vortices may cause transition
over the 1st halves of supersonic swept cylinders. The swept elliptic cylinders with infinite span-
wise lengths were used to simulate the swept wings of supersonic aircrafts at high altitudes.
Based on the ¢" method and the N-factor, the influence of changing the parameters including the
upwind axis length, the Reynolds number, the swept angle and the Mach number on the insta-
bility of the stationary crossflow vortices over supersonic infinite swept elliptic cylinders was
studied. The results show that, the instability of stationary crossflow vortices is stronger with
longer upwind axes or larger Reynolds numbers. Meanwhile, the relationship between the insta-
bility of stationary crossflow vortices and the Reynolds number is almost linear. The results also
show that the stationary crossflow vortices are more stable in the conditions with greater Mach
numbers. The change of the swept angle in a certain range has a small effect on the instability of
stationary crossflow vortices. These results would be helpful to improve the understanding of
the transition mechanism over the leading edges of supersonic aircraft wings and provide theo-

retical guidance for crossflow transition prediction.
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