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Parameters prediction method of underwater grid fins

during the procedure of dynamic expansion

BAO Wenchun, QUAN Xiaobo, LI Yan, CHENG Shaohua, WANG Zhanying
( Beijing Institute of Space System Engineering, Beijing 100076, China)

Abstract: Based on the kinetic model of underwater grid fins during the procedure of dynamic expansion, a prediction method was developed ,

which took the motion parameters at typical expansion points as the design input. The hydrodynamic moment used in the kinetic model was fitted by

the values obtained in steady hydrodynamic conditions with specific expansion angles. A modified factor in consideration of the relative velocity was

included as well. By comparing with the results obtained by unsteady numerical simulations and the underwater vehicle experiment data, the

prediction method is verified, which can provide a design reference for the optimum proposal of the underwater grid fins and the analysis of non-

synchronization expansion.
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Fig.1 Schematic of the configuration of the grid fin
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(b) Further expansion by the hydrodynamic force
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Fig.2  Schematic of the expansion process
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Fig.3 Calculation mesh as the expansion angle is 60°
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Fig.4 Variation of the expansion moment with

expansion angles
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Fig.5 Comparison of the fitting and numerical results
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Fig.6 Results of the calculated expansion angles
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Fig.7 Results of the calculated expansion angular velocity
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Fig.8 Comparison of the expansion time
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underwater vehicle experiments
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