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Quantitative analysis of flow structures in compression

ramp based on flow visualization®
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Abstract

Flow visualization studies on the laminar boundary layer flows over a 25° compression ramp are carried out via

NPLS technique in a Mach 3.0 wind tunnel; fine flow structures such as boundary layer, shear layer, and shock waves

may be visualized clearly. Based on the visualized data, quantitative analysis is conducted using intermittency, spatial

correlations, and fractal theory. The intermittency function 7 of the boundary layer and the interaction region is

calculated, and the size of coherent structures and the structure angle 6 for the boundary layer are obtained, so that

the fractal dimension of the boundary layer in streamwise can be provided. Experimental data in the present paper

have been compared with the results of Ringuette and Bookey, and the quantitative characteristics of flow structures are

discussed in detail.
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PACS: 47.80.Jk, 47.27.De, 47.15.Cb, 47.54.De

DOI: 10.7498/aps.64.014703

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11172326, 11302256).

1 Corresponding author. E-mail: helin.101sys@gmail.com

014703-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1063/1.868609
http://dx.doi.org/10.1063/1.868609
http://dx.doi.org/10.2514/1.38248
http://dx.doi.org/10.2514/1.38248
http://dx.doi.org/10.1063/1.4761833
http://dx.doi.org/10.1063/1.4761833
http://dx.doi.org/10.1007/s11430-009-0172-2
http://dx.doi.org/10.1007/s11430-009-0172-2
http://dx.doi.org/10.1007/s11431-009-0281-3
http://dx.doi.org/10.1007/s11431-009-0281-3
http://118.145.16.217/magsci/article/article?id=17327295
http://118.145.16.217/magsci/article/article?id=17327295
http://dx.doi.org/10.1088/1674-1056/22/2/024704
http://dx.doi.org/10.1088/1674-1056/22/2/024704
http://118.145.16.217/magsci/article/article?id=17329664
http://118.145.16.217/magsci/article/article?id=17329664
http://dx.doi.org/10.1088/0256-307X/30/4/044701
http://dx.doi.org/10.1088/0256-307X/30/4/044701
http://wulixb.iphy.ac.cn/EN/abstract/abstract53246.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract53246.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract59001.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract59001.shtml
http://dx.doi.org/10.7498/aps.64.014703

	1引 言
	2NPLS技术和实验设备
	Fig 1
	Table 1
	Fig 2


	3实验结果与分析
	3.1 上游边界层
	Fig 3

	3.2 流动显示
	Fig 4

	3.3 间歇性研究
	Fig 5
	Fig 6

	3.4 空间相关性分析
	Fig 7
	Fig 8
	Fig 9
	Fig 10

	3.5 分形分析
	Fig 11
	Fig 12
	Fig 13


	4结 论
	References
	Abstract

