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Research on aerodynamic characteristics of 2-D hypersonic inlet

TENG Jian, YUAN Hua-cheng

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A kind of 2-D hypersonic variable geometry inlet with movable lip along flow
direction was designed. Three-dimensional computational fluid dynamics computation was
carried out to simulate the flowfield of the inlet. Comparison of the aerodynamics character-
istics was made between variable geometry inlet and fixed geometry inlet. Results indicate:
by translating lip upstream, the contraction ratio (CR) of the variable geometry inlet decrea-
ses from 1. 80 to 1. 57 and the self-start Mach number decreases from 4. 9 to 3. 4. Within the
Mach number range of 4 0~7. 0, no major difference of the isolator exit Mach number and
static pressure ratio of both inlets are observed. The mass flow rate and total pressure re-
covery coefficient of variable geometry inlet are at most 21% and 9% higher respectively
compared with fixed geometry inlet. The variable geometry inlet has superior aerodynamic

performance.
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1
Table 1 Basic design parameters of inlet
K Rt.t\/la:7.0 Rc,Ma:4,o al/(o) 0(2/(0) 0!3/(0) 0(4/(0)
Ma=7.0 1.10 1. 80 1.64 5.0 5.7 6.7 12.9
L, L, L, L, L. Ly R, C, W, w H, H
2.12 1. 25 1.13 1. 19 0.92 1.51 0.21 0.12 0.42 0.63 1. 00 0. 33
5 Ma=4.0~7.0 s
L, kw SST (shear stress transport)
b
’ ’ ’ 6. 0 ’
L, 1650K, 5.5 MPa. 6
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Fig. 7 3-D mesh of hypersonic inlet
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