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Water Entry Numerical Study of a Simplified Aircraft Model in Ditching

Wang Chouchou, Wu Zongcheng
(School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The rear fuselage suction force plays an important role in the change of attitude angle during aircraft
ditching, Basing on Fluent software, using dynamic mesh method, user-defined function, six degrees of free-
dom model and volume of fluid model, on the beginning, the vertical water entry of 2D circular cylinder, 3D el-
liptic paraboloid and the horizontal planing of 3D flat plate are numerically studied in detail to validate the relia-
bility of numerical simulation method by comparing with the test results; Then, the ditching of NACA TN 2929
simplified aircraft model is also simulated. The results of which show that the rear fuselage suction force makes
the pitch attitude angle changed rapidly, the pitch-up moment of suction force makes the attitude angle increased
quickly in water-entry eatly, when the attitude angle reaches the maximum, the pitch-up moment of suction
force is very small, the gravity makes the attitude angle decreased quickly, and this method can be properly used
to simulate the rear fuselage suction force and pitch attitude in ditching,.
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Fig. 3 Comparison of the slamming coefficients

(cylinder free water entry)
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