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Study of infrared radiation suppression on solid surfaces by
spraying water film

LIU Zhi—Ling1 , HAN Lei', LIZhi-Wei’, WANG Zhen®, AN Yi—Fengz,
(1. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China;
2. China Ship Development and Design Center, Wuhan 430064, China)

Abstract: To investigate the mechanism of infrared radiation suppression on solid surfaces by spraying water film and to
establish an accurate calculation method for infrared radiation, the theoretical and experimental research was conducted
to study the influence of water film on the infrared radiation of solid surfaces. The results showed that in the 8-12 pm
wavelength range, the infrared radiation characteristics of a solid surface covered with a water film (with a thickness
greater than 100 um) mainly relied on the infrared radiation emitted by the water film. An infrared radiation transfer
model was developed to encompass solid surfaces covered by the water film, and the accuracy of commonly used calcu-
lation methods in the literature was analyzed. The error in calculating infrared radiation using the free surface tempera-
ture of the water film was less than 0. 3%, while the maximum error in calculating infrared radiation using the tempera-
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ture of the solid surface was 8. 32%.

Key words: water film, solid surfaces, spray cooling, infrared radiation
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Fig. 15 Results and relative errors of various calculation

methods at different spraying time conditions
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