ot
Hl
3
)
ol
o
ot
N
S
03]
Ay
2,
o
iy
i)
ot
i
A
™
o
s}
N
a
2
@

2008 KSPE Spring Conference

2o B S o4

N
Ny
o
N
e
(ot
%
of\r
2
R
lo
o
Jp

2,

[e)
=

Numerical Investigation of Supersonic Combustion on
Two-dimensional Double Shear Layer

Dongmin Kim* - Seungwook Baek**

ABSTRACT

The Present Study describes the numerical investigations concerning a fuel(Hydrogen) ,inert gas
(Nitrogen) or supersonic air stream issued between each other.

The basic flow configuration consists of a plane, double shear/mixing layer flow. For the
numerical solution, a fully conservative unsteady 2™ order time accurate sub-iteration method
and a 2™ order Total Variation Diminishing(TVD) scheme are used with the finite volume
method(FVM).

The results are consist of three categories ; single shear layer consist of fuel and supersonic air
stream, inert gas stream issued between supersonic air and fuel stream, fuel gas stream issued
between supersonic air and fuel stream. The numerical calculations has been carried out in case

of 1,2, and 4mm thickness of center stream. The width of total gas stream is 4cm.
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Table 1. Inlet condition of hydrogen stream issued
between supersonic air and hydrogen stream
Issued
species Mach number T(K) P(Mpa) thickﬁgg‘imm)
casel H,2 12 1000 0.1013 0
air 3.0
H2 12
case2 N2 1.84 1000 0.1013 1
air 3.0
H2 1.2
case3 N2 1.84 1000 0.1013 2
air 3.0
H2 12
cased N2 1.84 1000 0.1013 4
air 3.0
Table 2. Inlet condition of inert gas stream issued
between supersonic air and hydrogen stream
species | M | 1 | povpa) |
number thickness(mm)
H2 1.2 1000
caseb H2 11 200 0.1013 1
air 3.0 1000
H2 1.2 1000
case6 H2 1.1 200 0.1013 2
air 3.0 1000
H2 12 1000
case? H2 11 200 0.1013 4
air 3.0 1000
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Fig. 1 Temperature contour of casel
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Fig. 2 H:O mass fraction of caset

Fig. 5 H:O mass fraction of case4
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Fig. 6 H:O mass fraction of caseb
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Fig. 7 H:O mass fraction of case6
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Fig. 8 H:O mass fraction of case7
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