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Effect of impingement angle and wall curvature on liquid film

LIN Qingguo'*, YANG Chenghu’ , LIU Ben’
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract: Impingement angle and wall curvature are important for liquid film cooling design of liquid rocket engine. The effect of impingement

angle and wall curvature on film form and thickness was studied experimentally. The film thickness was calculated by contact needle method.

Splash occurred with high Webber number during impingement. The critical Webber number for transformation from adherent to splash is 214.1,

and the critical impingement angle is 23.1°, which means the impingement angle can be optimized for different liquid rocket engines.
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Fig.1 Liquid film measurement scheme
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Fig.2 Liquid film experimental system
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Fig.3 Sketch of measurement coordinates
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Fig.4 Scheme of measurement coordinates
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Fig.5 Liquid film form with different impingement angle
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Fig.6  Thickness of liquid film with different
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Fig.7 Liquid film form with different wall curvature
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Fig.8 Thickness of liquid film with different wall curvature
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