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Research overview of rain effect on aircraft aerodynamic performance

ZHANG Rurmin, CAO YrHua

( School of Aeronautic Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, ‘China)

Abstract: The natural characteristics of.rain were studied. The complicated physical
phenomena on wing surfaces in rain-conditions were analyzed. Emphases were laid on the re-
search progress of experimental tests and numerical simulation of rain effect on aircraft aero-
dynamic performance at home and abroad:~The contents included aerodynamic loss of heavy
rain on aircraft wing, \the mechanisms of influence of rainfall on aircraft aerodynamic per
formance and wing sensibility to various influential factors. Some open questions and signift
cant technical challenges in the current research progress at home and abroad involve: natu-
ral flight test;"scaling laws, the behavior of boundary-layer forced transition in wind tunnel

tests and modeling of multrphases flow in numerical study.
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Table 1 Increment percent of wing and fuselage friction

drag in total drag due to craters roughness
/( mm/h) (ACy Cp)! %
100 1.6
200 2.3
500 3.5
1000 4.6
2000 5.9
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Fig. 5 Lift and drag coefficients vs. angle of attack

due to water film layer roughness
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Table 3 Increment percent of wing and fuselage friction s
drag in total drag due to waviness roughness
.Thompson el ,
/( mm/h) (AC Cp)! % ,
100 2.1 s
200 3.2 s
500 3.8
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Table4 Reduction in maximum lift coeffident and angle , s
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