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Abstract: [ Objective ] In order to study the blowing and drainage performance of a submarine main ballast
tank system, the simulation and experiment of main ballast blowing based on the short circuit blowing model
are carried out. [ Methods ] First, the short circuit blowing model is modified to simulate the process of air
release and water drainage. Next, an equal scale model test of a compressed air blowing ballast tank is carried
out, and the effects of air source volume, air source pressure and sea opening area on the blowing effect are
analyzed. Finally, the reliability of the short circuit blowing model is experimentally verified. [ Results ]
The modified model has high accuracy, especially in the prediction of low air source pressure and small sea
opening diameter conditions. When the air source pressure is less than 15 MPa, the relative error of peak pres-
sure prediction is less than 15%. The occurrence time of air peak pressure is different under different sea open-
ing diameters, under small diameter conditions, the air pressure reaches its maximum when the compressed air
first enters the tank, while under large diameter conditions, the peak pressure appears before the accumulated
air pressure is released. When the accumulated air pressure is released, the tank air pressure drops sharply,
which can be used as a criterion to stop blowing. [ Conclusion ] The results of this study can provide refer-
ences for the blowing operation of the main ballast tank in practical engineering applications.

Key words: main ballast tank; modified short circuit blowing model; sea opening; tank air peak pressure
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Fig. 1 Schematic diagram of the experimental device
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Table2 Comparison of simulation and experimental results
Ve=Vy)

£3 FESIRERMLE (Vi=2V,)

Table3 Comparison of simulation and experimental results

(Vi=2Vy)

V2V, TR LR TIEGR ke
WAL RS KR oo g R
Wie  Py/MPa  jalys Ppax/MPa N ] /s Pplax/MPa RE6/%

1.17 24~27 0.2000 3095 0.1922 3.90

2.16 18~21 0.266 6 21.88  0.2652 0.53

3.12 16~19 03236 18.34  0.3269 1.02

DN 65 4.06 14~17 03765 16.30  0.3817 1.38

5.04 14~17 04242 14.87  0.4347 2.48

6.19 13~16 04774 13.66  0.4928 3.23

8.15 12~15 05574 1223 0.5844 4.84

2.16 9~12  0.1303 1136 0.1359 4.30

4.10 7~10  0.1542 7.04  0.1654 7.26

5.17 7~10  0.170 1 6.10  0.1820 7.00

8.17 7~10  0.196 1 475 02261 15.30

12.20 7~10  0.2402 3.91 0.2797 16.44
DN 150

16.13 6~9 0.286 0 345 03279 14.65

18.03 6~9 0.295 4 329 03500 18.48

20.16 6~9 0.291 8 3.14 03739  28.14

23.17 6~9 03174 296  0.4063 28.01

25.09 5~8 0.3290 286  0.4263 29.57
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Table 4 Comparison of simulation and experimental results
(Ve=3Vy)

V=V, SEERZE R i g R

KA
WAL RBEES RER R

- - AR
X] i Y=
@fé PFU/MPa H‘JA Iﬂ t/s Pmax /MPa E‘JA Iﬂ t/s PE::,]( /MPa X %5/%

3.10 17~20 03108 19.16  0.3257 4.79
DN 65

5.05 14~17  0.406 4 1530 0.4353 7.11

1.15 23~26  0.160 4 2942 0.1539 4.05
DN 80 2.16 15~18 02074 18.04 0.206 0 0.68

15.36 7~10  0.5716 7.19  0.6458 12.98

2.12 14~17  0.166 9 1543 0.169 8 1.74
DN 100

20.90 5~8 0.5392 5.01 0.616 0 14.24

221 13~16 0.1254 1292 0.1453 15.87
DN 125

24.52 6~9 0.394 4 3.64 05262 33.42

V=3V, L LER UEESEES K AU

WL ARED KR oo why g A
ﬁﬁé PFO/MPa E;J—]‘Eﬂt/s Pmax/MPa E;J»I‘ETJI/S Pmax/MPa IR726/%

1.13 14~17 0.1220 2042  0.1254 2.79
2.13 8~11  0.1300 11.25  0.136 8 5.23
3.15 8~11  0.1425 834  0.1521 6.74
4.14 6~9 0.1553 694 0.1676 7.92
5.14 6~9 0.169 4 6.08 0.1832 8.15
6.17 6~9 0.182 6 548  0.198 8 8.87
7.14 6~9 0.1950 507 02132 9.33
8.13 6~9 0.207 3 4.74  0.2274 9.70
DN 150 9.15 6~9 0.218 8 447 02415 10.37
10.32 6~9 0.2309 422 02573 11.43
12.23 4~7 0.248 5 389 02821 13.52
14.11 4~7 0.263 4 3.65 0.305 4 15.95
15.07 4~7 0.270 2 3.55 0.3170 17.32
16.14 4~7 0.273 4 344 03296 20.56
18.23 3~6 0.300 7 326 03535 17.56
20.28 3~6 0.288 9 312 03761 30.18
23.15 3~6 0.308 0 2.95 0.406 7 32.05
25.02 3~6 0.306 1 286 04260 39.17
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