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Abstract

Covered the surface of underwater vehicle with non-smooth surface is the most directly and most
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effective method, the writer studied the pressure drag of underwater vehicle, put the diversion
structure and adsorption structure on the fluid-solid separation phase, use the CFD method to
study the effect of non-smooth surface to the tail of underwater vehicle. Results show that put the
adsorption structure on the fluid-solid separation phase can reduce the pressure drag of under-
water vehicle.
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TR R & MU SRR AR S A, WA R AT gy, kB R

158 SR 5 N R FEAT B 77 sUAE T R 8 EA B ARG 45, YL [ RRR 70 = b T A
RAT BRI AR R, JE S REDEFBAITRE T xR, Sg RER, @l IEai 4 2
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ZHANG De-yuan S840 1 & fa iz SN dReig &, FE9IN T — M AESEH, ST THUE D R,
KRR EHE T TIR AE BEAR O, TRV RS AR /N, AT/ 7 BEIREH s o i fa e A R
T, Ho R s LRI R T B K X5 RS B IR IR O OB R . SO0 Bl e 1 s fa B 254 1) AR
S R B A YR N 1] [2] [3].
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FEARA B IR W Rz, B B 7S LR 2 i RV Y AR e R I BiE ARSI R, B TR
REEHNIEBKE . NiEEfh, HOgEr 1 sEkm 4] [5].

N T B S AR G K N MUAT AR BE 1), AR SO K R AT 28 R ZE BRI E R T R, K B
AR ARG 2548 23 A BAE K T UAT R 2 B A B, Gl CFD (BRI, Hhaim R4 el R ixt
FEZEBE IR0, B PSRN R IR AT 2R R 2, DR el T A5 i SH B B U A0 AR
HRBESE[6] [7].
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Figure 1. A 3D model of the submarine
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Figure 2. Schematic diagram of the abstract model
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Table 1. Comparison of pressure resistance at fluid-solid separation position
=1 RESEMNEEREMEIATEE
N e =HABEERE REAT PR TE
m/s
EEEAN  msmhN)  2@EN) O WER O EEEAN)  BEN) O WEX
10 3.1143818 3.1024134 0.011968 0.38% 2.964246 0.150136 4.82%
9 2.5275261 2.5104475 0.017079 0.68% 2.399567 0.127959 5.06%
8 1.9992142 1.9868345 0.01238 0.62% 1.899906 0.099308 4.97%
7 1.5329963 1.5226264 0.01037 0.68% 1.457601 0.075396 4.92%
6 1.1275327 1.1167319 0.010801 0.96% 1.07183 0.055702 4.94%
5 0.78429753 0.77889109 0.005406 0.69% 0.745423 0.038875 4.96%
4 0.50261271 0.49862222 0.00399 0.79% 0.477905 0.024708 4.92%
3 0.28305966 0.28117364 0.001886 0.67% 0.269451 0.013608 4.81%
2 0.12609388 0.1252203 0.000874 0.69% 0.119905 0.006189 4.91%
1 0.03162 0.031227509 0.000392 1.24% 0.030024 0.001596 5.05%
0.5 0.00797997 0.007948977 3.1E-05 0.39% 0.00756 0.00042 5.26%
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Figure 3. The differential pressure resistance plot of the fluid and solid
separation position
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Figure 4. Flow line diagram of the flow field
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Figure 5. Flow line diagram of the flow field
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Figure 6. Surface pressure cloud diagram
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Figure 7. The turbulent kinetic energy cloud map
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