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Research and verification of numerical calculation method for

submarine’s buoyancy motion
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(1. School of Mechanical Engineering, Hubei Engineering University, Xiaogan 432000, China;

2. College of Naval Architecture and Ocean, Naval University of Engineering, Wuhan 430033, China;
3. Naval Research Academy, Beijing 100161, China)

Abstract; Predicting submarine buoyancy motion is a prerequisite for exploring and studying the laws of submarine buoyancy motion control

and submarine buoyancy safety. The numerical calculation method and calculation process of submarine buoyancy motion were introduced in detail.

The turbulence model and discrete scheme in the numerical calculation method were optimized. The uncertainty of numerical calculation was

analyzed and the results of numerical calculation were verified based on the model floating test’s results, what’s more, it was found that the

reliability of numerical calculation was proved and the numerical calculation results were in good agreement with the experimental results, thus

verifying the feasibility of the numerical calculation method. The numerical calculation method and test can provide reference and reference for the

research of submarine floating movement.
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Tab.1 Main parameters of model
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O E/m (2.017,0, -0.01)
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Tab.2  Scale and weight of main structure device of platform
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e e Bt/ kg
m
IR (BEAR) 7.89 x0.41 x0. 14 1515.75
JRESSEL(BAAR) 13.98 x0. 15 x0. 16 874.41
SEE /NG 2.34 x1.12 x0.92 500
BRI TG 17.0 x4.6 x8.4 40 000
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Tab.3  Different grid types

P B8
MA% A e -
3@@ RTJ_ H /'?\bjz E:E_iﬂﬁ ,‘E\l}"i‘l“
Bk 4%
41 1.0000 215.3 x10* 743.2 x10* 958.5 x 10"
o 1.4142 113.4 x10* 435.5x10* 548.9 x 10*
M 2.0000 76.5x10* 261.3 x10* 337.8 x10*
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Tab.4 Results of grid convergence study

T Sei/ (nv's) Se/ (m/s) S/ (m/'s) R, P, Ce e U, U See D

6% 0.782 0.766 0.743 0.667 -1.170 -0.333 -0.016 0.078 0.063 0.798 0.856
9% 0.950 0.931 0.898 0.571 -1.615 -0.429 -0.019 0.082 0.063 0.969 1.060
12%  1.261 1.236 1.194 0. 606 -1.445 -0.394 -0.025 0.114 0.089 1.286 1.324

RS EEGRESEEIESER

Tab.5 Results of time step convergence study

TH Sy/(w/s) Sp/(m/s) Sp/(m/s) R, P, C, 5 U, U Spe D
6% 0.782  0.771  0.748  0.483  -2.101 -0.517 -0.011 0.043  0.032  0.793 0.856
9%  0.950  0.934  0.901  0.486 -2.084 -0.514 -0.016 0.064  0.048  0.966 1.040
12% 1.261  1.238  1.187  0.439 -2.375 -0.561 -0.023 0.086  0.063  1.284 1.324
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Tab.6 Validation of numerical calculation

Tl U (%D)  Uy(%D) |E|(%D)
6% 10.43 10. 62 8. 64
9% 10.01 10.21 8.65
12% 10. 81 10.99 4.76
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Fig.9 Flowchart of numerical calculation
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