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Fig.2 Velocity distribution inside pipes with

different bending ratios

T LU A3 K, A R P A T A 25 B i B4R 2 P T
L

AR S sy A an sl 3 e, iRl 3 AT
A, B S R A B, A R T (7% SR 4 A
B0 T SO 5 RE T AR AR FERRAS i i
B, 4 Bean B, AN BE I B S FUR O R AIG, B A
Pl £8 R 1IN, PR T o S0 0 1 2 AP EE TS,
B JE B, A ok 2 AN RS, 5 iR Tk
TLILGAHARL, ELH 11 B A8 B oI ks 15 I 3 B 1y
TR B, X & T A S 0.002
mm PIOREJE T 8/ NIURE | 32 U 1A Bl 7 2 5800 R T



W OTEAE 90° A N AL LRV BUE A ST 5

n}aﬁ[lsjo
His | W20 | Slig2s | Sl
8 l\. . -

v/(m+s) 0 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.25
| — — |

3 EEENIES S
Fig.3 Trajectory distribution of solid particles
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Fig.4 Contour map of shear stress distribution
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Fig. 6 Relationship between particle deposition rate and

bend ratio of pipe bend as well as temperature
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Numerical simulation study on particle deposition in 90° elbows

XU Tao, DING Jiabo, SI Xiaodong "
(School of Energy and Power, Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract; Solid particle deposition in ship piping significantly affects the lifespan of the pipes and the
normal operation of the vessel. This paper utilizes Ansys-Fluent fluid dynamics software to simulate and
analyze the deposition patterns of solid particles inside a 90° elbow, investigating the effects of different
bending ratios, flow velocities, temperatures, and various particle diameters on the deposition rate of
solid particles. The results indicate that with the increase of elbow ratio, temperature, and particle
diameter, the deposition rate of solid particles gradually increases; conversely, with the rise in inlet flow
velocity, the deposition rate of solid particles gradually decreases, which exacerbates the impact of elbow
ratio on the deposition rate. The deposition rate is most significantly influenced by flow velocity, followed
by particle diameter, while temperature has a relatively minor effect. This study can be applied to reduce
the incidence of pipeline blockage and provide a theoretical basis for the design of oil flow elbows.

Keywords: elbow; sedimentation rate; numerical simulation; particulate matter; concentration vt



