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Abstract

In order to analyze the influence of different turbulence models on the numerical simulation re-
sults of submarine resistance, this paper uses the CFD commercial software based on VOF method
to simulate and compare the hydrodynamic characteristics of the SUBOFF submarine with differ-

TEAEH .

XEFIH: U, W%, BIET. KRR SUBOFF M RERH /1 TR FE A M), B F4EE, 2023, 13(7): 330-337.
DOI: 10.12677/app.2023.137037


https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2023.137037
https://doi.org/10.12677/app.2023.137037
https://www.hanspub.org/

ot %

ent turbulence models. By comparing the simulation results of different turbulence models with
the results of the experiment, the conclusion is that the calculation results of the Reynolds Stress
Model are the closest to the experimental values, and the results of the simulation are the best.
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Figure 1. Geometric model of SUBOFF submarine
1. SUBOFF &Ry JLIaT#REY

Table 1. Principal dimensions of DARPA SUBOFF submarine
% 1. DARPA SUBOFF &R ERE

EREZ (A7) il
Loa (M) 4.356
Lgp (M) 4.261
Dimax (M) 0.508
S (m?) 5.989

HEK & (m®) 0.699
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Figure 4. Mesh of submarine surface
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Figure 5. Pressure coefficient distribution on the surface of submarine
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Figure 6. Friction coefficient distribution on the surface of submarine
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Figure 7. The variation of pressure coefficient along the longitudinal section in center plane
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Figure 8. The variation of friction coefficient along the longitudinal section in center plane
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Figure 9. The distribution of axial velocity at x = 0.904L,
9. x = 0.904L,, & BI#E S E L 5hENERE B9 Fr Fhik

DOI: 10.12677/app.2023.137037

335

L 4 2


https://doi.org/10.12677/app.2023.137037

ot %

3.2. FEI58E

FE T RSV REASE B LE AN IS T 52 2 S B 7347 T 5, % =i B R TSRS 2 R s B ME S Liu
Al Huang 7£ 1998 T R ¥ SE46 25 SR [8] AT X LG, B AL 43 1) 9= 3.046 m/s, 5.144 m/s, 6.091 m/s,
7.161m/s, 8.231 m/fs, 9.255m/s, [ 10 Heh i T ANE Tl R B AT L, TLLE H RSM AL L5 1) L BE
JHELERTA THE 00 N #8 5 SR EOREF TR — 3. £ 20 3% 3. R 4 4 5lGH T HET 4R 555
2 TR R 22, AR 2 R RE AT DL Y RSM SR R:— MU T N 98 LU iR 2R

900
—w— Standard k-¢
RNG k-¢
—=a— RSM
—®— EXP(Liu and Huang, 1998)
600 -
z
&
300+
0 T T T T T
2 4 8

6
U (m/s)

Figure 10. Comparison of total resistance values at different speeds
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Table 2. Comparison of the total resistance between numerical results calculated by Standard k-¢ model and experimental

results at different speeds

2. FRIFLET Standard k-¢ #R BT E R 2R HE S SLIREXTEE

AL ig (m/s) Rt (N) (Standard k-¢ 5 7) Rt (N) (S50 1H) FHXT 1R ZE (%)
3.046 107.9 87.4 23.492
5.144 302.0 242.2 24.705
6.091 4115 332.9 23.630
7.161 544.1 454.5 19.706
8.231 707.0 576.9 22.557
9.255 831.9 697.0 19.367

Table 3. Comparison of the total resistance between numerical results calculated by RNG k-¢ model and experimental results

at different speeds

5% 3. NEMRIET RNG k-¢ #REIHE Y S H{ES S ENTEE

AL ig(m/s) Rt (N) (RNG k-¢ 15 7) Rt (N) (S256:1H) AT 5 2 (%)
3.046 100.9 87.4 15.456
5.144 276.0 242.2 13.968
6.091 3715 332.9 11.623
7.161 530.1 4545 16.641
8.231 657.9 576.9 14.049
9.255 814.4 697.0 16.857
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Table 4. Comparison of the total resistance between numerical results calculated by RSM and experimental results at differ-
ent speeds

® 4. FRAUE T EIEN DREHERN SR AES S EX

L% (m/s) Rt (N) (75 18 B /715 2) Rt (N) (FZ41H) FHXT IR ZE (%)
3.046 87.0 87.4 0.439
5.144 230.9 242.2 4.631
6.091 316.0 3329 5.063
7.161 427.8 454.5 5.884
8.231 556.5 576.9 3.535
9.255 694.8 697.0 0.317
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