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Design of high sensitive shadowgraph system

for internal wave visualization
ZHANG Ming-zhao, WANG Bo-xiong, LUO Xiu-zhi, LIU Guo-zhong, LIU Zhen-jiang, YU Chao
(Department of Precision Instruments and Mechanology , Tsinghua University, Beijing 100084, China)

Abstract: A shadowgraph system with a to-and-fro light-reflecting structure was designed and imple-
mented. The system can reduce overall dimensions and improve visualizing sensitivity. A CCD direct
imaging approach was introduced to reduce the system noise and realize full automation. The experi-
mental results show that this system can visualize 1. 0X 10 ° g/cm® variations in density gradient, and
can be used to visualize experimental simulated internal waves in the study of ocean internal wave dy-
namics, and can meet the requirement of internal wave visualization with large wave field scale in lim-
ited laboratory space.
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Fig.1 An improved shadowgraph system
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Fig. 2 Schematic of ray deflection
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Tab.1 Experimental parameters
B D/cm HJE v/em s WA N/s!
1.5 0.17 1.56
1.5 0.43 1.56
0.8 5.96 1.56
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(a) Image taken in the condi-
tions listed in the first row
of tab. 1
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(b) Image taken in the condi-
tions listed in the second
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(c) Image taken in the condi-

tions listed in the third row
of tab. 1
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Fig. 3 Shadowgraph images of internal waves
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