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Thermal Deformation Simulation Analysis for Anti-Icing Cavity of Engine Inlet
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[ABSTRACT] During the heating process of hot air anti-icing cavity, the temperature difference between the inner and outer
skin is large, which will result in the changes of the gap between the two skins due to the thermal expansion deformation and
influence anti-icing effect, even block anti-icing passageway. This paper is focused on the hot air anti-icing system of a certain
engine inlet aspect. In order to solve the thermal deformation of double skin anti-icing cavity, the method of adding the number
of shims between the two skins is chosen. The finite element method was used to analyze anti-icing cavity’s thermal deforma-
tion, and obtained the maximum thermal deformation area and the change law of thermal deformation the anti-icing cavity of
under different number of shims conditions, which provides the design foundation of the double skin anti-icing cavity.
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Fig.1 Simplified model of engine inlet
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Fig.2 Schematic of anti—icing cavity
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Fig.3 Schematic of anti-icing passageway
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Fig.4 Temperature nephogram of inner skin
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Fig.5 Temperature nephogram of outer skin
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Fig.6 Pressure nephogram of inner skin
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Fig.7 Pressure nephogram of outer skin
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Fig.8 Thermal deformation nephogram of inner skin with 8 shims
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Fig.9 Thermal deformation nephogram of outer skin with 8 shims
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Fig.10 Thermal deformation of inner skin with 16 shims
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Fig.11 Thermal deformation of outer skin with 16 shims
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Fig.13 Relationship between the gap of two layers of skin and

number of shims
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