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Fig.5 DLR-F4 aircraft upper and lower surface pressure
distribution cloud chart
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Fig.13 DLR-F4 surface ice growth mass flow
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Fig.14 N2A surface ice growth mass flow
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Comparative Analysis of Icing Characteristics Between Blended-wing-body
Aircraft and Traditional Layout Aircraft

Wang Haodong, Sang Weimin, Qiu Aoxiang, Li Dong
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: The Blended-Wing-Body (BWB) layout is an important layout to improve the comprehensive performance of
civil aircraft, and its icing flight safety issue is gaining attention. The icing characteristics of BWB and conventional
layout aircraft are studied by numerical simulation. In this paper, the air flow field is solved based on the Navier-
Stokes equation, and the Euler method is used to calculate the water droplet impact characteristics. Then the icing
calculation method of the Shallow-Water icing thermodynamic model is adopted. Firstly, the correctness of the air flow
field calculation is verified by comparing the calculation results of the BWB layout aircraft and the conventional layout
aircraft with the wind tunnel test data, and the two are compared and analyzed to understand the differences between
the two layouts. Secondly, the characteristics of aircraft surface ice formation are numerically predicted and the icing
characteristics of two aircraft layouts are compared. The results show that the damage of icing on the aerodynamic
shape of both layouts is gradually increasing from the root to the tip of the swept wing, but the icing of the
conventional layout aircraft occurs only at the leading edge of the wing and aircraft head, while the icing of the front
part of the BWB layout aircraft occurs almost everywhere, which can provide a technical reference for the related icing
characteristics research and anti-icing design. It can provide technical reference for the related icing characteristics
research and anti-icing design.

Key Words: BWB; icing characteristics; numerical simulation; aerodynamic performance; Shallow-Water model
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