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Numerical analysis of suction capacity of suction dredger with reamer disturbance
LIN Jiawei, XIA Cheng, GUO Tao, HU Jingzhao, SHI Yifan
(CCCC National Engineering Research Center of Dredging Co., Ltd., Shanghai 200082, China)

Abstract: To study the flow field distribution and particle trajectory of reamer for a cutter suction dredger
working at different rotational speeds and traversing velocities. In this paper, a unidirectional fluid-solid particle
coupling numerical simulation of the excavation process of a certain type of reamer is carried out. The flow field are
solved using the Eulerian description and the soil particles are tracked using the Lagrangian description to obtain the
flow field distribution pattern and particle motion trajectories for the corresponding operating conditions of this
reamer. The results show that when the rotational speed is 30 r/min and the traverse speed is 0. 50 m/s, the reamer
flow field is most stable and particle suction efficiency is higher. The research in this paper has certain reference
value in understanding the working principle of the reamer, optimizing the cutting effect and other aspects. The
research results can provide reference for the optimized construction and future promotion of the reamer for cutter

suction dredgers, so as to better meet the engineering needs in practical applications.
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Fig.1 Reamer model for cutter suction dredger
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Fig. 3 Computational grid for water domain near reamer
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Fig.5 Pressure distribution cloud at different rotational speeds
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Fig. 6 Velocity distribution cloud at different rotational speeds

MEFTR, 8] R X AR T YA S
i, TEARHETE 20 v/min 2504 F, BT iRES) 12
ANEEREN, WS TA TE A TE BT A5, R3]
YA o e XS R A, B s s, R IX
SREE R TL ISR, BTN 143 gt T
B8], BN e XA A E VBRI IS, X T
LI ERCRE RS A M RE S A VR

HIE 6 AT LUFE i, 7EREL 3 20 v/min 1Y 551
T, LIIRIFHE A R B — 2 AN S, &
JJ e X8R A I A e, T DU R T DX O
FEXTEAR 3 i AN 15 5 1) 38 38 40 A 2 Fl AR ok
B, RAATELE T IR 10 s T AN A LK 37 3 4
S)AAEREAS LTI, ) X352 30 AR I i
VAZIA 5 BSOS A A, T Y R T X
TR U g A, U A X AR, B R R Y
i UL e BN, G bR G A 2 BB O3 A B 2L T K
THT 25 A DX, DT fF 370 3 B 435

Pl 7 0 8 43 ) Sy AN [ 2 Sl 4 T 114 8% o R A
AR, E PR, £ 20 o/min F KT,
TR 20 A 2 0 A X B 2 i R R iR, e 4T,

SHAM HAR L, 20 v/min $E S0 R AL TT H
sk R o B, RSN,
TR AE B AL I 52 BRI, S 808 R AR R
TR R IR W] REFE LT NEIE L, JF HAEH B
DI R, 5 20 o/min FEEE ST AL, Y4%%
HHEANF] 30 r/min B, LIS R R,
Vit R, WG AR K F 40 r/min, 2]
TR, JE I T Sk R P e DX 3 A O K
BT, 1R I AR AR A5 T 5 4

HI [ 8 W LAWLEE R, 44 U1 K 30 r/min
W, ZIM TARRCR B, X 5 B0k 3 i
WA AL XK, 78 30 o/min AT, TR
VIR A 3 5 A UKL AE 28 T i TR R
APz, Wnide s 17 B0k iz ghfe e vk .
WokLZ B0 I N5y, BaimmEmrR, f
AR e ORLAE i 7 Th B B SR A sODDRIROR .
MEGsR T2 T) 0 TAERCR . OWAE 20 F1 40 r/min
FERAAETT, &I (R UKL 4 A1 8 M B b, TG
HAEAREE 3 20 v/min 2000 F, ORI A & 5 /D,
WURLAE K FP S G f5 ol P2 B



%2 WA, F. BRRXIERALE WA BN G HALH AT - 207 -

W /(mes™)
1591

11.93

7.96

a) 20 r/min b) 30 r/min ¢) 40 r/min

B7 AREEHRE

Fig.7 Vortex at different rotational speeds
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Fig. 8 Particle path at different rotational speeds
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Fig. 9 Pressure distribution cloud at different traverse speeds
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Fig. 10 Velocity distribution cloud at different traverse speeds
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Fig. 11 Vortex at different traverse speeds
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