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Research on Aerodynamic Characteristics of Re-entry
Figure in Transition Domain

CHEN Wei-fang WANG Quan-li WU Xiong
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract The transitional flow over a complicated sphere-bicone figure was simulated by DSMC method. The isotherm and pressure
contour were shown in the near-continuum region and the drag coefficient and the pressure coefficient distribution curves of the surface
were also presented at different Knudsen numbers and different Mach numbers. Comparison analysis of the drag coefficient was carried
out between simulated results and approximation data estimated by the bridging-function formula.
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Fig.1 Pressure and temperature contours of blunt bi-cone flow field
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Fig.2  The distribution of pressure coefficient on blunt bi-cone surface
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Tab.1 The comparison of drag coefficient of blunt bi-cone zero angle of attack
Kn Ma Bridgel DSMC
4 0.8337 0.799 4.3%
0.0284 7.5 0.72053 0.65369 10.2%
11.3 0.69242 0.63963 8.25%
4 1.02 0.97922 4.16%
0.0478 7.5 0.8832 0.80717 9.42%
11.3 0.85048 0.7893 7.75%
4 1.43056 1.47953 3.3%
0.14 7.5 1.2415 1.22578 1.28%
11.3 1.19864 1.17722 1.82%
1 “ Bridgel”  Lockheed
“ DSMC” DSMC Ma Kn
DSMC
2 Lockheed
3

1
2
3

1 DSMC

Matting F W. Approximate Bridging Relations in the Transitional Regime between Continuum and Free-Molecule Flows J . J.Spacecraft 1971 8 1 .
Bird G A. Molecular Gas Dynamics and Direct Simulation of Gas Flow M . Clarendon Oxford 1994.

DSMC M .

1999.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200401002.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%bc%9f%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%85%a8%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e9%9b%84%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e8%88%aa%e5%a4%a9%e4%b8%8e%e6%9d%90%e6%96%99%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Matting+F+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200401002%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200401002%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bird+G+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200401002%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%85%b6%e8%8a%ac%3b%e9%99%88%e4%bc%9f%e8%8a%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200401002%5e3.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200401002.aspx

