IR e S
A!SJ:‘":‘EL""J‘LS! FY-FY oo NFeY Ol ) oyl Y Jlu ( wdige 55 gode o g, 4
\uuu_u.ﬂ.d 5=

sy Al

S S 53 SewY sloder 8 0L o (giluand
Slwlwe OYL SKolys 5l eslazal b

*Y)ﬁ,JJ"a'.‘" |}h5‘3‘6}€.‘ﬁ L;:-)M Ioes
Ol oKl (28 B USKENs oo _pwokige 0K Ay ol IS (g omils —)

Ol ol&isls (28 O USENS ¢ powd _owiige 0dKils ( LiSls -

(VFoV/oPNNY 2 plg s dls = VFoo/NY/of lie 230 ,5)

Sl 8551 033 3ln oS 5 Jols B Aol Goa ol St Sl wio AT 5 3 555,55 sl ol ) S B — 0 S
Silotnd Sy g Rl G ol IS ST LR ChS s A Glles sl il ool Tsa b sl plesl 5 JiSUsn sladisy 5SS
oo 3 e 4 Flwlne DYLw Salys Gl eslital b gdnaw 5348 Slalllas ol 0dd plxil (655 o Ks K 55 S DR glosen 2
s Qb o gy 5 ol 0 el O e ST G b ) Sl 5o b g, S5 el o plowl il Slles el ST
Jf S Lol pon gl S (o8 b 0558y Jobo ol 0dd oslinal 152 5 (St 56 G S e mha 0bs) 1 ks 2SR 2
Db S 4 e Saw¥ Vb 4 Ky 45 Ans o DL o cpl ol ol ok 03litusl Sz (glos 4 dumly 05 5Ky oS 12 |
3 &Ry g Jolo nl g el Sgn )l agms YL Sp A5 o)les 5 a5 SH om SLL 4l shiaa el opl e 58K

138 o 3T K2V 0L sla S

G S s s JL.:L»; P e SVl Soalys (LM :‘5..\:.15 ‘S\Aajb

Simulation of Non-Isothermal Flow of Rubber in Banbury Mixer
Using Computational Fluid Dynamics

M. Falahati' and Z. Mansourpoor?”
1-Master's student, School of Chemical Engineering, College of Engineering, University of Tehran
2-Associate Professor, School of Chemical Engineering, College of Engineering, University of Tehran

Abstract: Mixing is one of the first and necessary steps in the industrial process of rubber production. The main purpose of
mixing involves combining materials, adding energy to break the molecular bonds, and combining materials with air. Executive
operation is effective in the mixing quality. The present research is on the non-isothermal simulation of mixing in a Banbury
mixer. Three-dimensional numerical studies, using computational fluid dynamics, have been carried out in order to use different
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operational parameters. The movement of the surfaces in the calculations has been considered through the sliding mesh
technique, and the fluid volume method has been used in the Eulerian approach to track the interface between the rubber phase
and air. The carreau-Yasuda non-Newtonian viscosity model, along with an Arrhenius formula, has been used to determine the
temperature-dependent viscosity of rubber. The results of this research show that the high viscosity of rubber becomes viscous
when heated. This phenomenon is especially in the narrow area between the tip of the rotor and the wall, where there is a higher
shear, and this factor affects the viscosity and flow characteristics of the rubber.

Keywords: mixing, computational fluid dynamics, viscous heating, rubber, banbury.
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