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Optimization Research on Aerodynamic Figure of the Box
Car under Crosswinds
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Abstract Under strong crosswinds the aerodynamic performance of box car is the worst in the universal vehicles used in the
railroad. Using 2D steady state incompressible Navier-Stokes equation and two equations k-¢ turbulent model for the box car under
strong crosswinds the optimization of the aerodynamic figure has been carried out by finite volume. Results obtained show that the figure
of roof greatly affects the aerodynamic performance of box car. The Pgs box car with arch roof has better aerodynamic performance than
the Py box car with slope roof. If the roof arc and the lateral wall could be connected by the round fillet the aerodynamic performance
would be much better. With a consideration of the two factors of aerodynamic performance and the effective volume it is suggested that
the roof arc radius should be 2692mm and the fillet arc radius be 500mm.
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Tab.1 Calculation result of aerodynamic force on two kinds of vehicle

F, N N m m F, N N m m N m
Pgy 1239 - 2511 2.02 586 -539 -0.20 - 3050
Pgs 907 - 1594 1.76 283 -302 -0.35 - 1896
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Tab.2  Calculation result of aerodynamic force with different roof radiuses
P
N N N m %
Py 1239 586 3050 0.0
R =2400mm 885 257 1843 39.6
Pes 907 283 1896 37.8
R =3000mm 931 334 2046 32.9
R = 3600mm 978 389 2379 22.0
R =4200mm 1075 432 2621 14.1
R = 4800mm 1119 488 2773 9.1
R = 5400mm 1163 543 2918 4.3
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Tab.3 Calculation result of aerodynamic force with different round fillets
Pes
N N N m %
Pes 907 283 1896 0.0
R, = 300mm 660 555 1527 19.5
R; = 400mm 574 769 1457 23.2
Ry =500mm 508 826 1401 26.1
Ry = 600mm 467 987 1366 28.0
3.3 3030
R =2692mm R, = 500mm ‘\/@ r y\
11 mm ‘
‘ g
4 |
1 =
) [~
. — ]
P65 P64 ]
Pes 11
2 R R Fig.11  Optimization figure of Pgs
Pes R =2692mm
3 R,
R = 600mm Pes 28% R, 500 ~ 600mm
R, 500mm
1 J . 2001 23 5 117-121.
2 J . 2001 11 99-101.
3 M . 1992.
4 J 1983 73 72-77.
5 J . 1999 13 12 47-52.
6 J . 1993 11 1 98-101.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200602006.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b9%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b0%8f%e6%85%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e4%bb%95%e5%92%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Xi-feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Xiao-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YI+Shi-he%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%8d%97%e5%a4%a7%e5%ad%a6%2c%e8%bd%a8%e9%81%93%e4%ba%a4%e9%80%9a%e5%ae%89%e5%85%a8%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410075%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%8d%97%e5%a4%a7%e5%ad%a6%2c%e8%bd%a8%e9%81%93%e4%ba%a4%e9%80%9a%e5%ae%89%e5%85%a8%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410075%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%2c%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://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%2c%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%22%e7%a5%9d%e5%bf%97%e6%96%87%3b%e9%99%88%e4%bc%9f%e8%8a%b3%3b%e9%99%88%e6%94%bf%e6%b8%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200105026.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%ba%e5%ae%aa%3b%e7%bf%9f%e5%a9%89%e6%98%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jtysgcxb200101025.aspx
http://c.g.wanfangdata.com.cn/periodical-jtysgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bb%ba%e6%b0%91%3b%e9%99%88%e5%88%99%e9%9c%96%3b%e5%90%b4%e6%96%87%e6%ad%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200602006%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8e%9a%e9%9b%84%3b%e6%9e%97%e8%8d%a3%e7%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200602006%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%8d%e7%94%b0%e8%83%9c%e4%ba%8c%3b%e9%93%83%e6%9c%a8%e5%ae%9e%3b%e5%89%8d%e7%94%b0%e8%be%be%e5%a4%ab%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200602006%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8e%9a%e9%9b%84%3b%e5%b0%b9%e6%b0%b8%e9%a1%ba%3b%e9%ab%98%e6%b3%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200602006%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%a4%a9%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Tian-jun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tdcl200609003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tdcl200609003.aspx
http://c.g.wanfangdata.com.cn/periodical-tdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b2%e8%95%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Lei%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tdcl200805007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tdcl200805007.aspx
http://c.g.wanfangdata.com.cn/periodical-tdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b9%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b0%8f%e6%85%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Xi-feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Xiao-hui%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zngydxxb200603036&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zngydxxb200603036.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e8%91%86%e6%a0%93%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gwtdcl200303001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gwtdcl200303001.aspx
http://c.g.wanfangdata.com.cn/periodical-gwtdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e7%8e%b2%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tdcl200304009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tdcl200304009.aspx
http://c.g.wanfangdata.com.cn/periodical-tdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%88%b1%e6%b0%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Ai-min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Bing%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tdcl200802007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tdcl200802007.aspx
http://c.g.wanfangdata.com.cn/periodical-tdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%90%af%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhu+Qi-Wen%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jcclgy200706003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jcclgy200706003.aspx
http://c.g.wanfangdata.com.cn/periodical-jcclgy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e8%91%86%e6%a0%93%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tdcl200308003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tdcl200308003.aspx
http://c.g.wanfangdata.com.cn/periodical-tdcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%97%e7%a7%80%e5%a8%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kjxx200918065&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kjxx200918065.aspx
http://c.g.wanfangdata.com.cn/periodical-kjxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%ba%a2%e6%97%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%97%e7%a7%80%e5%a8%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tian+Hong-qi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Miao+Xiu-juan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao+Guang-jun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jtysgcxb200603002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jtysgcxb200603002.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jtysgcxb200603002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jtysgcxb200603002.aspx
http://c.g.wanfangdata.com.cn/periodical-jtysgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b0%8f%e6%85%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b9%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%a0%82%e7%ba%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zngydxxb200606032.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%87%95%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b9%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%a0%82%e7%ba%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_cstdxyxb200705014.aspx
http://c.g.wanfangdata.com.cn/periodical-cstdxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%ba%a2%e6%97%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%97%e7%a7%80%e5%a8%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b9%bf%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jtysgcxb200603002.aspx
http://c.g.wanfangdata.com.cn/periodical-jtysgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b4%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b9%a0%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%a0%82%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%80%af%e6%9e%97%e9%94%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zngydxxb201111053.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8a%a0%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e6%a2%a6%e9%98%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%bb%a7%e4%b8%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8d%ab%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_tdxb201104003.aspx
http://c.g.wanfangdata.com.cn/periodical-tdxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%ba%a2%e6%97%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zngydxxb201006062.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%ba%a2%e6%97%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zngydxxb201006062.aspx
http://c.g.wanfangdata.com.cn/periodical-zngydxxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200602006.aspx

