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Flow characteristic and aerodynamic performance in eliptic
shape isolator at different back pressures

WANG Werxing , LI Bo, GUO Rong wei

(Internal Flow Research Center, College of Energy and Power Engineering,
Nanjing University of Aeronautics-and A stronautics, Nanjing 210016, China)

Abstract: Elliptic\shape isolators under-back pressure-were studied with 3D CFD ( com-
putational fluid dynamics) calculation. The results show that the shock train structure and
the flow'\characteristic are sy mmetrical gemerally when the upstream M ach number is low un-
der symmetricalfree stream and geometry; but the shock train structure and the flow charac-
teristic become unsymmeetrical obviously when the upstream Mach number is too high. As
the ratio of major axis to minor axis decreases, the elliptic shape isolator’ s ability to support
back pressure becomeés better, but the Mach number and temperature of the isolator outlet
are independent of the ratio of major axis to minor axis. As the upstream Mach number in-

creases, the Mach number of outlet varies little once reaching maximum back pressure.

Key words: shock train, elliptic shape isolator; hypersonic inlet; numerical simulation;

back pressure characteristic
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[91 1
Walsh Y Busemann Table 1 Size of isolators
/ m / m / m
E=1.0 0.02 0. 02 0. 54
| 1 E=1.5 0.0245 0.0163 0. 54
, : E=2.0 0.0282 0.0141 0. 54
, E=2.5 0.0316 0.01265 0. 54
’ | 2

Table 2 Flow parameters at the entrance

/Pa / K /10°
May= 2.0 141792.0 1011.3 14.00
May= 2.5 93069.2 809.0 14.97
May= 3.0 575978 650. 1 14.43
NAPA
2
Navier Stokes
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Fig. 19 Effect of the upstream Mach number on
the maximum back pressure and the total pressure
recovery coefficient, outlet Mach number at the

maximum back pressure to E= 1.0 isolator
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