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Fig. 1 Ballast water tank structure Fig. 2 Layout of ballast tank sediment model
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Fig. 3 Ballast tank testing schemes (unit; mm)
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Tab.2 Comparison between thickness and amount of sediment deposition of prototype programs
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3 % i

(1) RANMFE KA A TR VIR B 3R B 22 VD) 119 5 v 28 38 5 Hi i JR I 388 1) ) ARk ) L, SR ) s 2K
IKAEIPEAE R PEVPUTTERE , HEDTRE ST AT /KI5 2 R R AR B0 7 i RCR I, IR Z SRR, 73 1~4 1
80% LA LR JE VD RERS BETE RGN MUK AR IR YD RIS VDR, J5 58 3 felt , e B Vb5 87% , A5 13%

(2) AIREIAR R IREE K VD2 1.0 kg/m® FEARBUK ML 2 AE45 28, A1l XS VR A2 (e85
K, KN FERERAR, S ERT 1.0 kg/m® RS S 7b a2 2 ik,

(3) G 1.2 ZHIYD b SIRRTD B 1 90% , 5 75 B 3 R AR /K RN, R A3 sl /K U 07 12 b sl 1 i
IR YD, AT K AR VeV BE IR K HE AR A1 , BRI BT 5 A fr e TR S B AR T o8 3

& % X #:

(1] ZEE. BRVEIATF A7 ERE[T]. 7 E M, 2010(2) : 46-48. (LI Yu-ping. To develop anti-sediment vessel form is
critical[ J]. China Ship Survey, 2010(2) ; 46-48. (in Chinese) )

[2] Zf. BT 10 Xl s OO AR e 2R AR TR TR X SRR T [ ] ANV T2, 2009(8) : 20-24. (LI Wei. Investigation to solutions on
removing silt in vessel ballast tanks[ J]. Ship & Ocean Engineering, 2009(8) : 20-24. (in Chinese) )

[3] 6. VLCC My dl#e/E (1], thHiis, 2012(12); 32-35. (JIANG Wei. VLCC ballast tank sludge control
operation| J]. World Shipping, 2012(12) : 32-35. (in Chinese) )

[4] SEREM. VP BIRARRIA: it 9c @l [ M ] 7/ S2 e SCAE. db st DK A gy kL, 2003, (DOU Guo-ren. A
similarity theory concerning the design of total sediment transport models with reference to a particular project[ M] // Memoir of
DOU Guo-ren. Beijing; China WaterPower Press, 2003. (in Chinese) )

(5] &7, JIRE. ®bssh S22 M. dbat . BlEEm ek, 1999, (QIAN Ning, WAN Zhao-hui. Mechanics of sediment transport
[ M]. Beijing: Science Press, 1999. (in Chinese) )



118 koOF ok B TR ¥ R 2016 4F 6 A

[6] RSLAR. HpKIEYURE 3 XU ) 8 XU 3 TR 8 5 e vy PR R g A T i [ R ). st B UK AR 0 5T B
2011. (ZHU Li-jun. Tidal current and sediment physical model for Meishan waterway[ R]. Nanjing; Nanjing Hydraulic Research
Institute, 2011. (in Chinese) )

[7] P18, ¥ TR[M]. Jbat. W H Rt , 2002. (YAN Kai. Coastal engineering[ M ]. Beijing: China Ocean Press, 2002. (in
Chinese) )

[8] WM. WA SR M. dbat: #FEH R, 2009. (LUO Zhao-sen. Estuarine regulation and gale rapid siltation
[M]. Beijing; China Ocean Press, 2009. (in Chinese))

[9] Pk, KECLH A i) Bk R Ees My B AL I AT 7T B [ R, At M9t KFIRF A0S BE, 2007. (SUN Lin-
yun. Research of numerical and physical model of water supply system at the Tianjin Beijiang power plant[ R ]. Nanjing: Nanjing
Hydraulic Research Institute, 2007. (in Chinese) )

[10] ka3, o /el gtk SR MR Hr B K PR Y B B[ 1], MR TF2, 2004(8) : 56- 60. (ZHANG Jin-shan. A study of

current and sediment in the general layout of Yangshan harbor[ J]. The Ocean Engineering, 2004(8) : 56-60. (in Chinese) )

(1] Efs. e vh TR 2= [ M ], dbat. WP EKA Iyt Bk, 1980. ( XIE Jian-heng. River sediment engineering[ M J.

Beijing: China Water Power Press, 1980. (in Chinese) )

[12] ZE5E. KAGWFR R AR R AERE R [ R]. B B RE/KAE2EHFEBE, 2012, (LUO Yong. Experimental

research of VLCC ballast tanks silt[ R]. Nanjing: Nanjing Hydraulic Research Institute, 2012. (in Chinese) )

Experimental studies on sedimentation in VLCC ballast tanks

LUO Yong', ZHOU Zhi-yong®, WANG Xin', LI Xiao-feng
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Shanghai Merchant Ship Design and
Research Institute, Shanghai 201203, China)

Abstract: It is difficult to dredge silted sediment on the bottom of ballast tanks after VLCC (very large crude
carrier) enters and anchors in harbors for replacement of ballast water in turbid waters. A new way of governing silt
in the VLCC replacement of water ballast tanks is to separate the ballast tanks into the side ballast tanks and the
bottom ballast tanks, and the side ballast tanks are taken as the main sediment deposition cabins instead of the
bottom of the ballast tanks, so that the water inflowing the bottom ballast tanks will contain less slit. In this paper, a
normality model is established for water sediment in VLCC side ballast tanks based on studies of high sediment
concentration in the Zhoushan coastal waters, Zhejiang Province, China. The regular pattern of ballast water flowing
into the different ballast tanks is also constructed. Tests on four schemes are made and the best structure design of
the ballast tank sediment silt preferably among the four test designs is selected. The ballast tanks sediment
deposition processes and laws are obtained from experiments. The analysis results of experiments show that 80% of
sediment deposition occurs in the side ballast tank, and only about 20% of sediment enters the bottom ballast tanks.
This is the first large scale model study of VLCC ballast tank sedimentation in China, and the model studies have
provided a new way in controlling sedimentation in VLCC ballast tanks. The experimental results can be widely

applied to deal with sediment depositions in the other large ship ballast tanks.

Key words: ballast tanks; sedimentation; VLCC( very large crude carrier) ; Zhoushan coastal waters



