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Three-dimensional numerical simulation of the drift and diffusion of oil film at the highway bridge in the Yalu
River
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Abstract: An improved 3D numerical model ECOM-si, coupled with the drift and diffusion module of oil film, was
adopted to simulate the thickness and trace of the oil film after an oil spill accident (100 tons leakage) is
occurred at the main pier of the highway bridge in the Yalu River. The model results show that the oil film
reaches the water intakes of Sidaogou and Dandong Paper Mill at 0.9 h and 1.5 h after the oil spill, experiencing
duration of 0.6 h and 1.7 h in summer, respectively. The oil film reaches the two places at 1.2 h and 1.7 h after
the oil spill, experiencing duration of 0.6 h and 2.5 h in winter, respectively. No matter in summer or in winter,
the oil film will not reach the water intake of Yanwo. Although the river discharge in summer is much larger than
the one in winter, the oil film drifts upstream farther in summer than in winter during flood current. The numerical
experiment results show that the stronger flood current in summer is only the second reason for the
pheonomena, while the wind is its principal reason. The orientation of the river is north-west near upstream the
bridge which results in the oil film blocked by the northwest wind in winter, and is almost north-south farer
upstream the bridge which results in the oil film pushed forward by the south wind in summer.

Key words: oil film drift and diffusion wind numerical simulation
Woki HHY: 2011-09-01; A H J]: 2012-03-01
Sl A3
- PEERTT A BEOCHREE A B = R B U [T]. S AR R 4 AR (B AR FHERR), 20120, 2012(6): 46-56.

. Three-dimensional numerical simulation of the drift and diffusion of oil film at the highway bridge in the Yalu River[J]. Journal of East China Normal
University(Natural Sc, 20120, 2012(6): 46-56.

[1] %%, E¥%8, s S NS O B[] . SRS, 2001, 19 (1) . 1-8.
[2]  KFIPE, ZEaRiE. R AR O s B ). Bl agak, 2001, 17 (1) . 83-89,
[31 vk, Bk, ZoME. i B 5 1. #eekley, 2003, 23 (11) . 63-67.

[4] PERIANEZ R, PASCUAL-GRANGED A, Modelling surface radioactive, chemical and oil spills in the Strait of Gibraltar[J]. Computers &



[5]

(6]

7]

(el

[e]

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

[11
2]
[31
[4]

5]
[6]
!
[8]
9]
[10]
[11]
[12]
[13]
[14]

[15]

Geosciences, 2007, 34, 163-180, crosd®

VIOLEAU D, BUVAT C, ABED-MERAIM K, et al, Numerical modelling of boom and oil spill with SPH[J]. Coastal Engineering, 2007, 54,
895-913, cros®t

WANG S D, SHENY M, GUOYK, etal Three-dimensional numerical simulation for transport of oil spills in seas[J]. Ocean
Engineering, 2008, 35. 503-510. erose!

S, B, MREEE, . B FCISH by UM e st ). G gk g, 2002, 28 (3) . 463-465,

AR, AL, RERE, S CEENRGE N SR R RGN D], w2002, 23 (3) ¢ 5-7, 24,

eI, IR, MR S KT sR [I]. Bk 54,2008, 33 (10) . 33-37.

ARG, BRAERE, ATPRE. i L AR e S R D)L MR DR AR, 2008, 29 (12) . 1291-1297.

REEE, Rt ECOM B et S AE KT AL By a1, g Ly, 2003, 34 (4) . 245-257.

MRS, REEZE, WRIEEE, A5 SIS S IEA U B U DI, SR AR SRR, 2006 (6) . 25-33.
WA, RARAE, PRIFER, 45, SR MR RUS VAR SO i BB . AR 24 AR, 2008 (4) . 114-123,
PR, midte, JESF, 4. ISR O gy Rl e, 2008, 27 (3) . 7-13.

T, WREE, WIRERE, . WA MRS s U], T R A ARREA, 1996, 26 (3) . 353-360.
izl JbE, B, S KEREE Y R B s wr ). KSRk A, 2008, 23 (4) . 446-452,
XM, MR, BB, S5 SRR EARE s ). KRS bR A4, 2006, 21 (6) . 744-751,

FRER, RERZE, S, NI R RRRITER SRR G RO R i R R W R e B D] SR ARG R A R (A AR A MR), 20120, 2012(6): 57-72.
BE . P 2R R BT RS ARG [ U345 A L[] ARG 4 4 (AR FH# M), 2013, 2013(1): 30-40.
A5 4R, BEUE, TP KT RO A R LA TR R S T G [3]. SR AR R (AR RFAR), 2012, 2012(4): 190-195.

R, X0 BG BE B BURES,  IREEEE, TR, VRILZE. o D RO RS B PR [J]. ST R (H A FIERR), 2011, 2011(6): 20-
25,35.

oot REESE, N, MR PEALICT PR PR R 0 B [T]. ARG 2 (TR R AR), 2011, 2011(6): 26-35.
ks, WL M R T S R AR Al 0 3 T KA SRR R AIE R I SO A [3]. R ARV E R (B AR RR), 2011, 2011(4): 83-93.
WA W iR, — 8 2 BRAG BE AR 73 BCE AL SUINABL 23 BL 25 1R 2 HY [9]. SR ARV R 22 244 (H A/ FBH£1R), 2010, 2010(6): 146-155.

VE s AR BRIFAE . B TL I 0 e g R R /K = 4 B B[] SRR R 2% 2R (A 2R B4 hR), 2010, 2010(6): 26-34.
MRt B, TP, R & KOXCRWIE R 52 23 4 [J]. SRR 224 (B SRR 40R), 2010, 2010(4): 16-25.

AP S gk B AR TR A A2 I A R A VL LKA T 1R AR AL SRR AE K 5 I R 26 43 AT [9]. ARG R 24 2R (A AR RFER), 2010, 2010(2): 34-42.
ARG 5 23 JR U R K S AU [9]. ARG 2R (A AR R4, 2009, 2009(3): 56-62.

PISL TTR - R v T R 12 1 R AE B R A D). AR AT R (E AR R RD . 2009, 2009(3): 98-107.
LRI T B W TR BT RO R AR SARI i W K 43 A E A L] AR AR K AR (1 SRR R, 2009, 2009(3): 48-55.
SRR PO 22 I L 358 I IE B AL B 5 ik R T 5 gk D). AR AR A 2 (AR R, 2009, 2009(3): 90-97.

AR R SR XS 3 R R O 3 V] 138 B e A 1 i DO AR ARG S 2 R (A AR R R, 2008, 2008(6): 1-8,39.

FRAUITA © 2011 (AR 2R A RBI AR ) S

ARG LA AR R R R IR AR B IF R HoR3RF: support@magtech.com.cn




