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Fig. 1 Schematic diagram of binary gas mixing layers
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Table 1 ~ Thermal properties of O,, H, and N, at 1 atm and 300 K

0, H, N,
molar mass M / (.g/mol) 32 2.02 28
density p / (kg/m?) 1.299 8 0.081 89 1.137 2
thermal conductivity coefficient k /(W/(m-K) ) 0.026 6 0.187 8 0.026 2
viscosity coefficient u / (kg/(m-s)) 2.074 3x107° 8.978 3x107¢ 1.816 0x107°
T
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Table 2 Convective Mach numbers and corresponding Mach numbers of O,-N, mixing layers

Ma, Ma, (0,) Ma, (N;)
0.2 0.827 6 0.387 1
0.4 1.655 2 0.774 2
0.6 2.482 9 1.161 2
0.8 3.310 5 1.548 3
1.0 4.138 1 1.935 4
1.1 4.5519 2.129 0
1.2 4.965 7 2.3225
1.3 5.379 5 2.516 0
1.4 5.793 3 2.709 6
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Fig. 4 Similar solution profile with different convective Mach number
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Table 3  Eigenvalues of the 1st mode at Ma, = 0.8, 1.1

Ma, ) B o, &
0.8 0.355 0 0.465 012 2 -0.046 407 8
1.1 0.095 0 0.125 216 6 -0.010 258 5
R4 Ma, = L1 RPEES EEESIREE
Table 4 Eigenvalues of fast and slow modes at Ma, = 1.1
@ B Q& &
fast mode 0.25 0 0.311 000 3 -0.011 626 8
slow mode 0.25 0 0.353 930 0 -0.010 673 8
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1.0 1.0
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Fig. 7 Eigenfunction profiles of the disturbance pressure at different convective Mach numbers
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Stability Analysis of Binary Gas Mixing Layers

GAO Jun', LI Jia’, LIU Fengjun’,
SHI Xiaotian', YUAN Xiangjiang'
(1. China Academy of Aerospace Aerodynamics, Beijing 100074, P.R.China;
2. Foundation Department, Tangshan College
Tangshan, Hebei 063000, P.R.China;
3. Beijing Power Machinery Institute, Beijing 100074, P.R.China)

Abstract: For the mixing layer flow composed of oxygen and nitrogen, the linear stability anal-
ysis was utilized to investigate the stability characteristics. The basic flow profile of the binary
gas mixing layers was obtained from the similar solution. The effects of the convective Mach
number on the similar solution were firstly investigated. Then, the influences of the convective
Mach number, 2D and 3D waves on the stability were studied. The results of linear stability in-
dicate that, the maximum growth rate of the 1st mode is always larger than that of the 2nd
mode, and the maximum growth rates of the Ist and 2nd modes are suppressed with the in-

creasing convective Mach number.

Key words: linear stability; mixing layer; binary gas; convective Mach number; similar solu-
tion
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