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ARTICLE INFORMATION ABSTRACT

Original Research Paper Dispersion of oil pollutants is one of the important topics of great concern which should be modeled for
Received 05 December 2017 a wide range of hydrodynamic systems such as seas and oceans. In this paper, the effects of using
Accepted 21 January 2018 booms on the oil plume are simulated using the Smoothed Particle Hydrodynamics (SPH) Method. The
Available Online 21 February 2018 . . . . N
open-source SPHysics2D code is developed into two phase by adding the effects of surface tension and
an added pressure term to the momentum equation. Several problems of plume dynamics are shown,

Ki ds: R . . . .

Sm’;%:ez Particle Hydrodynamics and the performance of the developed code is evaluated. Firstly, the rising pattern of an oil plume with
Two-phase flows the density ratio of 0.8 is simulated where the results are compared with the analytical solution. Then,
Boom the rising pattern of a plume with density ratio of 0.1 is simulated and the time evolutions of the rising

Oil plume dispersion velocity and center of mass are shown. The simulation of the cnoidal wave on beaches is conducted and

compared with an available experimental result. Finally, the effects of a boom with different angles on
the oil plume dispersion are investigated. It will be shown that the SPH method could be an optimized
method for the numerical simulation of the complex problems such as water wave dynamics and two-
phase flows.

5 Top Siguir bl alisee JSol a4 Sy o a5 adb o SooS doudo -1
LS5 5 opame o sy L[2] ollSon 5 0lS e 5 [ cllSen ool o8 0 oo (silunncds vy, il 5 sgae e iluae 5
Iy o asd JLasl 5 Sgno ogo aitudlys Sgame Glall 3, b [3] Ly e 50 g il je ol lume (Sogl ralS o Wl e,
bosshsl gy aey crl 5o ool oolitul sla g, ST ST (i s 085, a0 S5 083, poky 5 Sl S8 b Sogll l (5l
Please cite this article using: 2 Lod o3l Jod oyl 1 o ol 4 glonyl oghy

M. Rostami Hosseinkhani, P. Omidvar, S. Allahyaribeik, M. Torabi Azad, The effects of boom on oil plume dispersion using smoothed particle hydrodynamics’(SPH); Modares
Mechanical Engineering, Vol. 18, No. 03, pp. 29-37, 2018 (in Persian)


http://mjmec.ir/
mailto:omidvar@yu.ac.ir
file:///C:/Users/Desert%20Rose/dropbox/MME/Bahman%2096/2878/Enew172878M.docx%23_ENREF_1
file:///C:/Users/Desert%20Rose/dropbox/MME/Bahman%2096/2878/Enew172878M.docx%23_ENREF_2
file:///C:/Users/Desert%20Rose/dropbox/MME/Bahman%2096/2878/Enew172878M.docx%23_ENREF_3
www.SID.ir

Ul 9 Sl eimw) S4e

Jlgad whd Saoliadgrdud Y9 &3 i pely Yy 095 S9) 2 g2 Il oSlaiunl 53U

a0 ol Bl oo o] e (636 S5 Blece (s jludends
@ Blol jlad o g (s (285 Sl oS ALAlL ) 656 99 slapl >
25 (kg 5 2l aiile) o5 I BT L Jlow 5 (6 psiiage alolas
ol 03 W) ot y50 a4 b RS (55,08 o 3l alie ol
S 3,8 WLAIL 5B 93 G Jlad JBS (sl iamen 5 95800 ool
oot il 00 &l oS Lgs 4 pgtiage alobie o SLO| i
S B B A ey, 5 ol slalow 5l eolinul Joar 05
P9y 23 pamye S SVolae Sl g os s3ne U o)l Jedsar el

Dgad oolaiul laen @ld Salnog uue

o Yl -2
5 oYl SilSe Jlas )3 duge dase < 55 Jlew 1 oS S¥oles
dlon (Shol alslae 9 Jald 51,5 08 5

(Fs) p 7 Slas elolas @

) A0S e o b (pyiege) &S > ojluil sl salslae @

= —pV-u @
ac . Pr

i _ 1|7P+* @
dt = p f

Sl Jls JE> p o Sley oole it byme d/dE YU Lals, o
Sealiydgy0en SedlS g, il o2, F bt g Lid P sy
cre MalS g, cnl a5 el oads (o3 Tind (6 piueSTy b lgen I3
119,11 wsb s

- oo odlisal 03 51 Al sl w4 a5 6 HISY b, Ko gligoml by
ComBye (L8 s i) Glid (( JBs oy Dliogas el 0y 5o g 350
pled Olgiee Uy ol 5o ailiee Jlws 5 Ol GlacesS Ko 5 Gl
)S'l Jhel b 5 03,5 dj'l...m.';........f |) poios g o> e oYl ASL‘br’)S
ol sl 08 g 5l gl s g (xba iST g9 2
Glaos O3 @ Cos 0,8 @iz el Jhw o Kiwgy
gy b sl S &g 5l sy ol sl st oo 2bos)e
‘53’““6‘“ oolaiwl J> Ja...?m

J%a! L7 CoxBge 5 sloyd slp e oo I)d)(?) EVORPWRP i}

D) iy by

o) = }M(r’)wh(w —F']dr 3
Q

hosyS oo plosl d) Sl aml g5, 2 65 SIS B) alal, o
il o 0yd alols b slie a5 0381 (53w lgan Jsb
Sy 4 Gl oo [ YU alaly wilb o my = AV oS pl 4 az g b ool

g g
- m; - -
P = Z]:p—j GIAGH!
=TT 4

;a...oS‘FU so).s L;li"’pj 9 o).S e J,umj CoeS ‘(4) 4.]44'1) o
OLolS B yme Wi (7)) oS caiilisof g 0,5 (o alols gonimo i
andllas (gl ewl 0uds dwle © 0,3 CuxBae 35 10 10 45 00gr wlile &b

055 a2l 0 [25] %) @ Elaond Ghg) 0 (3l ainej 8 Sty

3 Weakly compressible SPH

03 o los 18 055 1397 slsya (e Silse uwiie

45318 925 A (e W slaghy) &5 (b po s gunasd
290 T 656 9o ol > ()2 ln

o9 SHSY Gosy e @laoh e s Sslisgpaee b,
Yl &S > SYolee (goue gl > 40,9] Cawods gl &S sl aSs
Slassoze 4 1y Sl s, cnl 0den ooliial (S gl gl Yolas)
a2 b iy e il oo ) ot alold ;0 o5 wylei o e LIS |
5 OSLe) Jlow 99 O S i jye Senl 3B (g Gl 0392 4D g &
28 Gosba WS Gileand 53 4], o] e Geizen 5 (S e
SlaShs 3ol ol s (9,5 asie 4 il Ml gl Pl
Sgd (oo b a5 0 o)Ll Gl HISY Conl 4 plgioe B, 00l SR
[y palls JEsl gl ool Gogy 05 Jelow 1) 0bj U5t i b Jilas s
Sk 00 85 wtusy basme j Jlow S oz g 05 e e (255 @
P S e il (293 4 |y diblge BLST g0 Sl Jio Loy,
g ol Gl 1y gileans cds oy oo SIS Slaws iul8l L b, ol
ol axlge obbcysgaza b 4l p S sla g, 0 a5 J

by alblaa jsba g Glalse 5 ARS Ly Lodsl (B, o]
1] s wl)l Gy Spd )it sloowsy owyn lr o)
J> sl b Gy @l e spdipSls 2 5l eslitul L labys
ol egte sloop)l5 jhslises lyieas 5] 5y S p3LeSTS Ly
JUE S 9,8 2l ol jLasl wiile olsl o slapl > @ Glgicee B9,
ol 1971 T (65, 2 sl plurt atile el 5 Sl (23502 6]
[15] o)l JEl oy 5 [14,13] 550,08 oL,z [12-10] (556 40
So Oyl ooty gl il sl Jge,d [16] g0 350 oLl
bl oy oVl [17] o)Ken 5 (owg, S 5 ols il ondaw iS
Aitdlys jalol 5 92 2006 Jlu o .0is,S (g5leas |, Yo JE> s
wiz slagl > lp 1181w 5 (e (285 il se sl (B9,
Olye Cod 1) u Jgep OlSen g 5 5 VL JBs ST L 558
2 ol U8 i ileancs gl L1191 wols a8l,] zl o ! oyaxkeoln
oo plol uls 1) Jlgem 13 Sealindgyaum o9, b oS Lo Jlow ol S
b Jbw ol on sl Vg Joo S [21] Glabse [20]
5 blse 2013 Jlo s eizmen s sloiiny glaos! sy 5l esli!
Gz i serd s a5 aums @) o oS waly [22] s,
5 9klg 2016 Jlo ;5 il (o (225 236 g0 56 iz Gl sl
iy 59y )3 35503 by o] s sl Gy onl b oesz s
538, YU egu lgawel g e, 2017 Jlo s 23] WS )y
B35 (gilwand Jlgen S Seoliogyan (hg,y b 1) s, sloe kel
124]

s ltel (Ol She (3% 50 g sk dgme (gileans 5l Baa
5 JEl 5 z9e il el 5l Gilize Jlae 3lodon lp 9 S5 5
ibse Jobo o by F (SLe (35 50 8, pok iy

@ Pl LS Sy g (el (2S5 03,5 Ll L allie (al o
Lol 5o ofg) poh (A5 0928 )3 90 13l (Siludnd pyiiege dlolas
S (§ygled b Sl (S slass dapgy el 0ad (o) g Jlos!]
3 gy a0l o i (Sogll gz i b g S sl jskie 4 oS
4 ol oS cpl aF eud eoliiwl (gumgd S miwl b e oS 5l allae

 Smoothed Particle Hydrodynamics (SPH)
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