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A Numerical Study on Flow Characteristics of Second
Throat Exhaust Diffuser with Shock Cone Shape

Seongha Yu* - Seonghwi Jo* - Hongjip Kim*" - Youngsung Ko** - Jaejeong Na***

ABSTRACT

A numerical study has been conducted to investigate flow characteristics of STED with ram
structure shape. By increasing the attack angle of shock cone, vacuum pressure is increased because of
oblique shock at ram structure and separation point moved to the downstream of the second throat.
By increasing blockage ratio, expansion wave angle is increased at ram structure while vacuum

pressure is constant.
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Fig. 1 Schematic of STED for ramjet

Table 1 Design parameter of STED

T A
Dy | HFA 47 A4 (mm) 184.4
D, o] 2+ A7 (mm) 151
D, oA &5 27 (mm) 300
L, FE55F ZA°)(mm) 200
L, g4kE A o] (mm) 600
0. T=2(°) 5
0, sHakzhe) 7.5
D, =F & A (mm) 22.19
D, xZ &7 A% (mm) 118.2
- =& 75 () 26.8
- == 2 7kz() 6.4

Table 2 Property of burnt gas

F, [bar] 30

T [K] 2000
C, [kJ/kgK] 1.5265
M [g/mol] 28.578
u [kg/m-s] 7.2643E-5
k [W/m-K] 0.1524
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Fig. 2 Pressure contour of STED with ram structure
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Fig. 3 Mach number contour of STED with ram
structure half angle
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Fig. 4 Temperature contour of STED with ram structure
half angle
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Fig. 5 Wall pressure of STED with ram structure half
angle
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Fig. 6 Wall temperature of STED with ram structure
half angle
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Fig. 7 Pressure contour of STED with ram structure
blockage ratio
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Fig. 8 Mach number contour of STED with ram
structure blockage ratio
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Fig. 9 Temperature contour of STED with ram structure
blockage ratio
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Fig. 10 Wall pressure of STED with ram structure
blockage ratio
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Fig. 11 Wall temperature of STED with ram structure
blockage ratio

,,,r’r R —

-

>y

I —

Fig. 12 Definition of variable H and L
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Fig. 13 L/H with ram structure blockage ratio
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