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CFD Simulation of the Effect of Wire Diameter
Size on Liquid Film Flow
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Abstract; The hydraulic characteristics of gas-liquid two-phase flow in distillation process are important factors for

separation efficiency. A two-phase flow CFD model using the volume of fluid ( VOF) method was presented for studying

hydrodynamic performance of the falling film on the metal wire, where two momentum source terms, surface tension and

interface stress shear were considered. The simulated results agreed well with experimental result from literature, which

showed that the CFD model was reliable. This paper mainly investigated the influence of different wire diameter on the

flow behavior of liquid film. It was shown that changing diameters of metal wire would improve the stability of liquid

film, which was significant for improving the mass transfer efficiency between gas and liquid.

Key words : gas-liquid two-phase flow; wire packing; numerical simulation; liquid film

TR AR R 7% 2 W SO b i 2%, A0 AR T
L2 SEAR A R N T S BRSO
PR R] 9 7% 0% I A 328 A 0RE S T , 2 JEDRHE 1Y)
oKk, M. Fourati'™ %8 A\ 5E i BF 52 % BRI 1A 75 42
BHEYBR B G WAR AR = FE 20% ~80% HIRIZ A
PR AT DX ] VAR ZE AR TC G, AU S ORI T LT 254
A Ko AT ULIEORL LT 2548 78 SFORNE 1 SRS K )
PEREI I E LM, AR BYSERH AN R LA 4544 0
AR AR I BB AL A A [ AL AR R 1 DR fiE

W8 H #5:2013-07-07 ; & [E] B #§ :2013-09-20

SMEENRZ — EIEFERESN T, RO E0R
T[] IRl , 1 OAR DU ARG T 25 45 A 396 1) s [] 1i)
TSl TIPS A T A B RS i H
PN s TR b R NS & TR S e NERE S AL
PRSI RN

IR 22 M SUFORHE 60 4R AT - 75 K 77 ] Ao
A ENER RV IEORL, th T 22 W B B 4041, X
iR T B AT SO A R T P, ol E A AR R Y 20 B
R R, T T LIS SR R, 2

PEF B ARK(1988) , 5 TLPY BN AL, SRS 1) R MU BORHE G2 SC 39T . E-mail : xuchengfe@ 163. com



[#A%R - ']

R A FERARKINRERDFIDEY CFD HR 33

SEB N HAEAT T2 A RS, TR AR e SR
B OB T SR 25 A A 0] DL 2 3 e IR 9T YRR A
SUREFR TR SRS BT, F BCEURL ) 45 ¥ R AR SR OTAE
PERUPEATIFTE . Cerro™* 5 TA Ay i 1A 16 i 30 S0 10 38 42
ARLE AT 378 80 ] B 1 2 VR RS AE MRk S0 b iy e sh it
Fito Hattoriet. al"> 143 J& 22 W HURL 1 A7 T TR %5
x4z R LR 25 44 Sy HURHR AL T B SAHE 1A
FEXTHURLR RS sh 5%, KR 280 E 2L T T
WA ST , Nusselt. W HEAT T T B AVBURMR L (Y
WFIE, 205 TR B i 2 AN K. AN BT X
PRAE BURE S5 K T BHEA T HOBTSE , Rayleigh' 7 A WA e
[5R1 : 205 4) T T J D YRR i Bl RS S th B A P 4 s
SR Jurrigh® " 25 SR R R 4 R 22 7F RGN S A
AT T SR I 2 B R U SOBECRE N T A
I 35 R o SR 2248 KNGS R SR i 2
X HAERERZ MR 5T D, SR, AR SCHUNT 2248 /NG 24
WIECRHAERERZ AT CFD BEESY
1 BERESH
1.1 piBERl

&)@ 22 WP SOFURHE: B 42 I8 22 N 4w 8001 B, SCFE
PN VR A AR 45 i 22 [ sh AT CFD BB, A
BRI 1 7R o AR R FH 2 b ) B (53 A Al s A
R BRI D O &8 2 042 d IR A D S8, L
NIRRT BRI BN 5
M), BOHH 0 s A 8 R A5 , B TP (R A A
9 d JEARIEAN R 2242 ] 2 [ [ A T AR 25 4%
PR BUE , BAREE RS 1 PR,

’ﬁ*ﬁ)\u\
?@z*ﬁ)\ﬂ\

g A/%*HEEI

WA

dl 5 mm

d

r

20 mm

1 ARR 2 A fe i S
Figure 1 Model structures and

boundary conditions
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Table 1  Structure size of model
. ol EeA ) WA A O 5 BE SRS KE
[T RIUs s
D/mm d/mm L/mm

1 0.2 0.50 20

2 0.4 0.42 20

3 0.8 0.31 20

4 1.0 0.27 20
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Figure 2 Local structure
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Figure 3  Enlarged local computatioal
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Table 2 Physical properties of simulated fluids

WE B p/(kg-m™) B v/(Pa-s) KA/ (N-m™')
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Figure 4  Effect of gravity on liquid film
in wire of diameter 0.2 mm

2.2 |EXMEERNKSH RN

TE224% D =0.2 mm FARBRAISE H 0. 1 m/
s, WREAEAN[R) 25 SO T, 463 Jes 22 35 1 YR it 3l AR 2
mE s s

WILG I, PN ARG 0 m/s , IR IR 3
SRR, TR 465 TR 22 Jh 1) B A AN TR 2 R 3 5
BEATEZ G AETH RN A S A HFrZEmRA S
BN TS TN R R T A BT WSS
AR Rk RS SR BR R (0.5 m/
8 ), U R TR VR IS T WS — 28/ MR IR Y 2, T 3X



[8AsE - iRit] ® R EFTRY

BRNSEEREE

Z0mAY CFD $%R -35-

1.00e+00
9.50e-01
9.00e-01
8.50e-01
8.00e-01
7.50e-01
7.00e-01
6.50e-01
6.00e-01
5.50e-01
5.008-01 ¢
4.50e-01
4.00e-01
3.50e-01
3.00e-01
2.50e-01
2.00e-01
1.50e-01
1.00e-01
5.00e-02
0.00e+00

i

a)v=0 (b)v=0.5m/s (c)v=1.0m/s (d)v=2.0m/s (¢)v=2.5m/s (f)»=3.0m/s

BS #£4D=0.2 mmgBEMAETHE
Figure 5 Liquid film flows with gas velocity

change on the wire of diameter 0.2 mm
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Figure 6 Comparison chart of liquid films
flow on mental surface of different diameter

wire under gas velocity 3 m/s
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