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Experimental Study on Surface Heat Transfer Characteristics of Split Ring

Based on Anti-icing Design Scheme of Electric Heating Film

YAN Huaizi', LISi*, YANG Jun', ZHANG Jieshan', ZHU Dongyu’, ZHANG Fukun®
(1. AECC Commercial Aircraft Engine Co. , Ltd. , Shanghai 200241, China; 2. AVIC Aerodynamics Research Institute,
Shenyang 110034, China)

Abstract: The surface heat transfer characteristics of the split ring is very important to improve the efficiency
of anti-icing design. In view of the complexity and high cost of the test rig in the traditional hot gas anti-icing
scheme, this paper puts forward a new type of electric heating film anti-icing design scheme. According to the
law of energy conservation, the theoretical formula of surface heat transfer coefficient of split ring is deduced.
The influences of different pitch angle, velocity, liquid water content(LWC) and median volumetric diameter
(MVD) on the surface heat transfer characteristics of the split ring are experimentally researched. The
experimental results show that the heat transfer coefficient in the leading edge region first increases and then
decreases with the pitch angle, and the 25° pitch angle is an obvious turning point. Under the same
conditions, the average heat transfer coefficient of the leading edge and the lower surface under the spray
condition is about 3 times that under the dry air condition. The heat transfer coefficient of the leading edge of
the split ring is significantly greater than those of the upper and lower surfaces.
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Fig.1 Schematic diagram of position and structure of split

ring for a type of commercial aviation engine (Some

structures are deleted)
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ty) of 3-D model of split ring
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measurement point location
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Table 1 Operating condition parameters in dry air
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Table 2 Operating condition parameters in spray conditions
5 ct*ﬁ i )

Y *("r';f;k‘)/ FREE/SC B/ Pa WIf/C)  MVD/um  LWC/ (gm )
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Sz 25 il i !
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