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Abstract : Influences of the forebody boundary layer state on shock pattern, characteris
tics of shock/ boundary-layer interaction, mass capture capability and total pressure recovery
of axisymmetric hypersonic inlet were studied with the aids of CFD. The performance trend
in accordance-with theforced transtion position was obtained at different Mach numbers. As
aforced transtion device, two-dimensional roughness wasintroduced to examine the disturb-
ance it made to the flow field. Differences between specific inlet desgn schemes were a o

compared in the study.
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Fig.2 Sketch of inlet B

Fig.3 Topology of the grid with the roughness on
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Fig.4 Sketch of the hollow flare!™

1
Table 1 Test parameters o the holowflare

Ma  po/10° Pa To/ K Tw/ K Re/10"(1/ m)

5.01 3.5 500 300 4.41
) 500_K,
300 K
251
201 «  Experimental data
---- Full turbulence

15k —— Transition at 125 mm
= of

5k
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Fig.5 Static pressure along the wall
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Experimental data
0.008F - Full turbulence
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Fig. 6  Stanton number along the wall
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3
A , 2
H-M ao [8]
2
Table 2 HRight height and Mach number
Mao 40 45 50 55 6.0 6.4
H/ km 17.2 18.3 19.2 20.1 21.0 22.0
Re/ Ma > 150
[12]
( L) :
Xtr
3.1
7, 8 Ma =60
(Xtr=0.0L) (Xn=1,0
L)
10 % ,
( 1.0),
7, 8
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Fig. 7 Mach contours while the whole

boundary layer is turbulent (Ma,=6.0)
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Fig. 8 Mach contours while the boundary layer

of the initial cone is laminar (Ma,=6.0)
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Influence of boundary layer state of the initial
on characteristics of shock/boundary-layer

interaction in inlet B (Ma, =6.0)
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Fig. 10 Influence of boudary layer states on total

pressure recovery of inlet A at different

flight Mach numbers
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Fig. 11 Influence of boudary layer states on mass

flow ratio of inlet A at different flight Mach numbers
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Fig.13 Influence of boudary layer stateson

shock-intersection points of inlet

A at a Mach number of 6.4 14
(Mao 5.0,6.0,6.4)
11 ) Fig.14 Influence of forced transition postion of the
Ma > intial cone boundary layper on the perormance

6.0 of inlet A(Ma =5.0,6.0,6.4)
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Fig. 15 Influence of two-dimensional roughness
on flow pattern of inlet A while x,=0.75 L
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Fig. 16 Influence of two-dimensional roughness
on flow pattern of inlet A while z,=1.0 L
3
Table 3 Influence of two dimensional roughness
with different diameters on the performance of inlet A
/
Xtr
, mm I % I % I %
0 (0.998) (0.282) (2.447)
1 0.0 +2.0 +0.7
0.75L
2 - 1.0 - 8.5 -2.3
3 -5.8 -22.3 -6.3
0 (0.999) (0.302) (2.496)
.1 mm 1 0.0 +1.0 +0.1
1.00L
2 0.0 -3.3 -1.8
2.0% 3 -0.3 -15.9 -5.6
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