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CFD simulation of mixed coalescer on gasoline washing process with alkaline
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Abstract: The NS mixed coalescer is a new type and high-effective separator used in reaction-seperation processes. A CFD a-
bout the device was done on the process of gasoline washing with alkaline by the Fluent software. The effects of every factors
on the coalescence process of oil and water were studied. And its internal flow field was also simulated in order to optimize
and improve the coalescer's design. The three-dimensional model with one fiber consists of k& — £ turbulent model, discrete
phase model, mixture model and volume of fluid ( VOF) model. The effects of surface tension on coalescence process and in-
teraction of two phase fluid were studied. The results show that using another gas-liquid distribution by a layer of refine pack-

ing, the separation efficiency could be increased greatly after a preliminary distribution to liquid or gas using sprinkle-nozzle.
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Fig.1 Sketch map of oil drop coalescing on oil layer
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Fig.5 Distribution of turbulent kinetic energy
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Fig.6 Turbulence intensity distribution
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Fig.7 Distribution of turbulent viscosity ratio of mixtures

— R, RE PR R8N, 3 TR R
AR, RAEHERENSIRET , HERS
PR E R, AL R RS R B e
B, /NBUE T T R R S E R T AR LR
WK, ANRENA, REHHNER S WS ERH
MRS HAMRIN B ER, REMBNERRET
AR B R o XK E o B Ak,
FAABEEMITREMPOESNEIRE, UE
REBSF TG R TR BB ARG+
— A E R E M — KRR, WH 0 AN EEL,
SHlKEHFER AR X F NS BRERLERM



#3BE 54

waE, ¥ A BRATEFRARLE SO LAKRSFHEM - 139 -

BLXMERA TRRKMBRE, 7630 R BAHE
RISEZUBHIR EFE BT ], X B R 43U/
OB (B T /NS Z B B R R
BIJLER /NGO B R &5 5 B R 25K 2 BEBUR Y
FRE R, TR K FE7E SE EXF 4 Bt A Fl,
HOBRZEHRERBIRREVESEX, NiA
HHAKENNERRNAEE R, ZXBRANTS
SRS AR E M
2.3.3 KA
REBRNBEDDHRE 8, NREL . ik
Ok, 1% #58 K, i 325 Pa %K% 9880 Pa,
RERA—RARLWEATERTRA, ME%
LRGBS A g 24 R TF BT,
EHREMEER, KR ERBLEJREHERK
K, WA EL ORERA IFEEHBBAEK
/No
J 10
Al

6F

FEp/kPa
-

020 a0 60 80 100
ST ZERE A /un
B8 RESYHBENST

Fig.8 Distribution of static pressure of mixtures
3 5 i

(1) B B B 45 2% 45 40 1 15 4 BE L A0 90 0 3
2, AT A PR IR GG 48 P I B B R 17 LA o B0 A
B, 3898 YRR TR AL , E— 2P ISR K M B R . X
NS & RAWMR MK RBP4,
g — BN R R H R S, IR B fE B S
G, AT AR RIR B 4 B

(2) BR AN —REF LR #TT THAL,
RAEBAMRG I 5 LR RLEE —EHET,
HAEREHREHLSAZRM AR ELYE

B3k

[1] BRE,ARMeT, TE L. TSR RE R VLE AT
[J). hEFER %, 2002, 22(1) :16-19.

CHEN Lei, QI Pei-shi, WANG He-li. Research on oil
removal performance and mechanism of coalescence[J].
China Environmental Science, 2002,22(1) ;16-19.

[2] ABDEL M S, DAVIES G A. Simulation of nonwoven fi-
ber mats and the application to coalescences[J]. Chemi-
cal Engineering Science,1985,40(1) :117-129.

[3] OTHMAN F M, FAHIN M A. Prediction of predication
mechanisms in the separation of secondary dispersions in
a fibrous bed [ ]]. Dispersion Science and Technology,
1988,9(2) :91-113.

[4] SPETH H, FENNIG A P. Coalescence of secondary dis-
persions in fiber beds [ J]. Separation and Purification
Technology, 2004,29(2) :113-119.

(5] M. FEHZERERDIM]. Jo5. B T
ARt ,1993.

(6] #iF5. WMENFERIM]. K . KEHETR¥ K
#,1994.

[7] JOHNSON D A, KING LS. A mathematically simple tur-
bulence closure method for attached and separated turbu-
lent boundary layers[ J]. AIAA Journal, 1985,23(11);
1684-1692.

[8] HUMPHREY J A, WHITELAW J H. Turbulent flow in a
square duct with strong curvature[ J]. Fluid Mech,1981,
103(4) ;443463.

[9] RE— Hitkf%(M]. b5 L E K% R4, 2000.

[10] KORONAKI E D, LIAKOS H H, FOUNTI M A, et al.

Numerical study of turbulent diesel flow in a pipe with
sudden expansion [ J]. Applied Mathematical Model-
ling,2001,25(3) :319-333.

(%% X H#F)



