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Abstract

According to Sedov’s theory, this paper put forward the idea of jetting water/air in the bow of un-
derwater vehicle against the flow, thus looking forward to reducing the high pressure in the bow
and creating air layer to reduce friction resistance at the same time. The flow field around subma-
rine is calculated by using Fluent. It shows that, on one hand, the stationary point can be pushed
off the submarine by means of jetting water/air against the flow, and get thrust; on the other hand,
the surface of submarine can be surrounded by air layer, thus reducing friction resistance. The re-
sistance of the submarine can be reduced to 10% - 30% when jetting air/water in the bow of sub-
marine against the flow.
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Figure 1. The sketch map computational domain and cells
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Figure 2. The sketch map of submarine at bow
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Table 1. The area of spouts
F 1. BokOm@ER

WK M 1 2 3 4 5 6
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Figure 3. Pressure with longitudinal direction x of submarine at different injection velocity
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Figure 4. Pressure with longitudinal direction x of submarine at different spouts area
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Table 2. The result of simulation at different water injection velocity
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oKk RE S gy MHA EoOBE g wm dwOmn Ao e
B M ke 0 B B Ry ke R P HER)
Ve(m/s) Ry (N) R;(N) Rp(N)  R/(N) E (w)
J5 g
iy 28.02 217.65 245.67 1263.73
(NE7K)
1.0 20.34 0.39 524 25.98 217.64 24362 0.83 0.2 125347 082
2.0 17.81 1.58 4.69 24.08 217.58 241.66 1.63 1.58 124469 153
25 16.22 2.46 436 23.05 21752 240.57 2.08 3.08 124059  1.83
3.0 14.62 3.54 3.90 21.89 21735 239.24 2.61 532 123599  2.19
35 14.43 4.83 3.53 22.79 217.11 239.9 235 8.45 124250 168
4.0 1533 6.31 3.28 24.92 216.62 241.53 1.69 12,6 1255.04  0.69
Table 3. The result of simulation at different spouts area (v,, = 3 m/s)
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Figure 5. Pressure with longitudinal direction x of submarine at different air flow rate (SA; =8.10 x 10 m?)
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Figure 6. Pressure with longitudinal direction x of submarine at different spouts area (Q = 5.83 x 10> m’/s)
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Figure 7. Velocity of submarine at different area of jet exhaust (O = 5.83 x 107> m’/s)
7. RIS O EFRAEREAE SRR E R 2B (0 = 5.83 x 107 m'/s)
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Table 4. The result of simulation at different air flow rate (SA; = 12.26 x 10> m?)
F 4. FRIBFSEHELERSA,=1226x 107 m?)

W WIEEMS  OBEMS B WL ﬁfmﬂgﬁﬁgﬁ B ThE
(<107 m/s) Rip (N) R (N) R(N) # (%) Eagwy P 7 (%)
Jir feE 217.65 245.67 1263.73
0 (A mizK) 6.34 216.1 222.44 9.50 21.27 1165.43 7.78
1.90 7.26 207.54 214.80 12.57 21.41 1126.34 10.87
3.80 5.78 198.66 204.44 16.78 21.56 1073.22 15.08
5.70 3.65 190.28 193.93 21.06 21.72 1019.30 19.34
7.60 4.04 182.08 186.12 24.24 21.89 979.31 22.51
9.44 542 175.96 181.38 26.17 21.78 954.82 24.44
11.52 5.61 168.22 173.83 29.24 22.23 916.42 27.48
13.24 4.44 164.24 168.67 31.34 22.38 890.02 29.57
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Table 5. The result of simulation at different the area of air injection (Q = 13.24 x 10> m™/s)
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ﬂjﬁr%gﬁjﬁ SRZER JEHEER 7 S S 1 ERIES TR
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J5 g 217.65 245.67 1263.73
0 (AmE7K) 6.34 216.1 222.43 9.50 21.27 1165.43 7.78
SAl 7.07 185.19 192.27 21.74 21.96 1010.98 20.00
SA2 6.59 169.56 176.14 28.30 21.76 927.84 26.58
SA3 3.32 168.04 171.35 30.25 22.02 903.46 28.51
SA4 4.44 164.24 168.67 31.34 22.38 890.02 29.57
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IKIEFER 3 m/s FHRFLR S5HRERA BARME, 20008 2.61%15 2.19%. WK IH R E 2 iy, SR 7K v HE FH
77 BEIE K T (6 18 o i a0 5 ek HL 2R il 25 /K TR FRO 088 0 S5 35 36 0, ZEmE IR 13.83 < 107 m” B
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