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Research on Heave Resistance of Underwater Experimental Platform Based on CFD

LI Yuan, WANG Meng, LIU Jinyong, JIANG Xinglong
(NO.710 R&D Institute, CSSC, Yichang 443003, China )

Abstract In order to select the appropriate unpowered diving direction and estimated diving time of the
underwater experimental platform, CFD method is used to simulate the underwater experimental platform under the
working condition of no power submergence. Comparing to the calculation results of common friction resistance
coefficient formula, a group of more appropriate grids are selected for CFD analysis, the function of resistance
coefficient and velocity are fitted through the FLUENT calculation results, and the process of unpowered
submergence of an underwater experimental platform is simulated by Simulink. Finally, the forward diving is
selected as the diving direction during the sea trial, and the time of the diving process is obtained. Comparing to the
sea trial results, the accuracy of the CFD calculation results is verified.
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Schematic diagram of underwater
experimental platform

Fig. 1
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Table 1 Main parameters of underwater
experimental platform
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Fig. 2 Grid generation of computing domain
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Table 3 Resistance calculation table of underwater
experimental platform based on standard k—¢ model

Mk Cx10° Cx10° RN Cpx10°  Cpx10°
1 2199.22 921 715
2 2169.68 926 718
3 2199.92 943 716 9.25 9.36
4 2225.54 817 724
5 2291.88 701 745
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Table 4 Resistance and resistance coefficient table of
underwater experimental platform at different speeds

V/ (m/s)  Rex107 C,x10° Ccx10° R/N
0.01 3.2 2203.06 28.62 0.072
0.03 9.7 2182.14 14.82 0.64
0.05 16 217774 12.17 1.73
0.07 23 2 172.96 10.64 3.47
0.09 29 2171.18 9.65 5.72
0.10 32 2169.68 9.26 7.06
0.11 36 2 168.90 8.92 8.54
0.13 42 2167.47 8.36 11.91
0.15 48 2166.51 7.89 15.85
0.17 55 2165.78 7.52 20.35
0.19 61 2165.18 7.22 25.41
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Fig. 3 Variation of drag coefficient at different
Reynolds numbers
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Fig. 4 Variation of resistance coefficient at
different speeds
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Fig. 5 Simulink model of experimental platform during submergence
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Fig. 6 Comparison chart of speed and time during
forward and reverse diving
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Fig. 7 Comparison of depth and time in
sea trial simulation
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Fig. 9 Sea trial photo of experimental platform
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