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Numerical Simulation Analysis of Formation of Fluid Film in
the Process of Oil Mist Spraying Against the Metal Plate

ZHANG Zhiwei, WANG Changzhou, SONG Jinchun, CHEN Jianwen
(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.

Corresponding author : CHEN Jiamwen , Email : jwchen(@ mail .neu .edu .cn)

Abstract : The factors which affect the oil film formation when the oil mist is spraying against the
metal plate were studied via a numerical simulation with the software FLUENT , then the contour
maps of oil film thickness were plotted . In the simulation the spray speeds were 30, 80, 100 and
120 m /s 5 the oil drop sizes were 3, 5, 7 and 10 pm ; and the spraying distances were 50 and
65 mm . The results showed that the oil film thickness and film forming ratio both decrease with
increasing spraying distance , and both are comparatively perfect when the spraying distance is
50mm with the spray speed 80 m/s. Meanwhile, both become bigger when the oil drop size is
about 5 ptm .
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Fig 1

Contour maps of film thickness at different spray speeds

(a)>—2v=30m/s; (b)>—v=80m/s; (¢)—v=100m/s; (d)—v=120m/s .
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Table 1 Film thickness and the film forming ratio
at different speeds
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Fig.2 Contour maps of film thickness with different oil drop sizes
(a>—d=3pm; (b)—d=5pm; (c)—d=7pm; (d)—d=10 pm.
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Table2 Film thickness and film forming ratio with
different oil drop sizes

R /pm 3 5 7 10

T R 20 70 .1 815 71.6 22 4
TSR /pim 11.3 11.6 10.9 1.62
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Fig.3 Contour maps of film thickness when spraying distance is 65 mm
(a)>—v=80m/s; (b)—v=100m/s; (¢)—v=120m/s.
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Fig.4 Film thickness vs. spray speed
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Fig.5 Filmforming ratio vs. spray speed
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Table 3 Film thickness and film forming ratio with different
oil drop sizes when spraying distance is 65 mm

R /pm 3 5 7 10
T LR 2 59 .1 66.8 68.2  38.1
IR /im 6.01 763 983 5.1

W3 3 T th SIS B R
FAE 7 pm I TRBOEIE R LA R SR
R 70 T LI B AT AT
.

2 & i

1) FEMEZE IS 50 mm JHZEBEH I 80 m /s

FEATESE o BT R 9 A L L A HARL L 7E R RE A
M55 BE BN L IH 25 MG B % 7 O 80 m /s, ¥l
ORI AR R 5 pm B ISR H A fidetd o)
A LR A

2) 38 AR AT LA e R 3 AR I I R 3
.

S0k -

(1] Frpfl OsEpk. W25 Wi BE XS BRI M8 46 55 4k o 14 S (.
BRPeRL 5 HAR L 1998 ,4(2).177 —181.

(Wang Zhong—wei, Fu Maotin. Influence of spray impinging
upon wall on atomization quality [J]. Journal of Combustion
Science and Technology , 1998 ,4(2) 177 —181.)

[2] Estrade J P, Carentz H, Lavergne G. Experimental
investigation of dynamic binary collision of ethanol droplets—a
model for droplet coalescence and bouncing[J]. International
Journal of Heat and Fluid Flow , 1999 ,20(5) .486 —491 .

(3] ScfB. JET CFD iy 52l HLE 55 R 5 i 72 1 2 4k B (E B
(D], BB AR, 2004,

(Wen Hua. Multidimensional numerical modeling of spray
mixing process in diesel engines based on CFD [D ]. Wuhan .
Huazhong University of Science and Technology , 2004 .)

(4] BIEY. S pLn s T AL BT 52 SRR D ], K% .
RIEHT RS, 2006,

(Liao Churrming . Visible research on diesel spray field and
numerical simulation [ D ]. Dalian: Dalian University of
Technology , 2006 .)

(5] . OIS IS S M BT 52 (D ). L. g
AR, 2008,

(Yang Yamrping . Research on the wetted fuel film in electrical
controlled injection gasoline engine during cold starting [D ].
Shanghai : Shanghai Jiaotong University , 2008 .)

[6] Ashgriz N, Poo J Y. Coalescence and separation binary
collisions of liquid drips [J . Journal of Fluid Mechanics ,
1990,221 :183 —204 .

[7] BrazierSmith P R, Jennings S G, Latham J. The interaction
of falling rain drops : coalescence[ ] ]. Proceedings of the Royal
Society of London, 1972 .,326 ;393 —408 .

[8] Chesters A K. The modeling of coalescence processes in fluid
liquid dispersions—a review of current understanding [J].

Transactions on IchemE , 1991 ,69 .259 —270 .



