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A CFD STUDY ON THE SOLIDS SUSPENSION IN POLYMERIZATION REACTORS

Hyo Sook Cha, Hyun-Seob Song, and Sang Phil Han

This article has investigated the spatial distribution of the solid particles in polymerization reactors using CFD
analysis (FLUENT v. 6.2.1). The suspension of the solids in stirred reactors is affected by a number of parameters
including particle diameter, vessel shape, impeller size, impeller speed, and rotating direction of stirrer. The degree
of solids suspension in the vessel was quantified with a statistical average value, o*. The best stirring conditions
were determined based on o*, which was found to depend on the vessel bottom shape.
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Fig. 1 Solids distribution in (a) reactor 1; (b) reactor 2
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Fig. 2 Normalized distribution of solids over the relative layer height
inreactor 1 and 2
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Fig. 3 Effect of particle size on solids distribution in reactor 1
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Fig. 4 Effect of bottom impeller size on solids distribution in reactor 1
(2) D=0.34T, w=0.2D;; (b) D=0.612T, w=0.4D

Fig. 5 Effect of bottom impeller size on solids distribution in reactor 2
(a) D=0.46T, w=0.28D (b) D=0.828T, w=0.56D
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Fig. 7 Effect of rotating direction of bottom impeller on solids
distribution in (a) reactor 1; (b) reactor 2

247 Fuel

W87 12 3% QA E 20, Qo) 13wz F71A]
3 3]A e SAE up-pumpingdtA e Ao YA B-f
o} Batel wj ¢ EHelRon whg7) 2 3y e
2718 27714 @3 #3412 vp-pumpingshs Aol 713

ABHoIQT. Zzte] ARty YA BELE Fig. 83} 2ok,

o

() (b)
Fig. 8 Solids distribution under the optimal condition in (a) reactor I;
(b) reactor 2

. d B

€ =RdMe 8371 HelMe 75 54 R 4A X E
g7 FH, A =270, 9829 27, o S 999
34 el wpe} AsEgith dA BXE W) gol WY
029 Sgoz vl FAIAH dA X EFINE
A7 2717t 2448 3y o S5 A B 2 5
7 Aok dde 3¢ BA B whgy] el uet
A2 Bl mXE ggo] SRk

s

[1] Andre Bakker, Julian B. Fasano, and Kevin J. Myers, 2000,
“Effects of Flow Pattern on the Solids Distribution in a
Stimed  Tank, The Online CFD  Book at
http://www.bakker.org/cfm.

[2] JJ. Derksen, 2003, “Numerical simulation of Solids
suspension in a Stirred Tank," AICKE J, Vol49-11,
p.2700-2714.

[3] KSMS. Rsghava Rao, V.B. Rewatkar, and J.B. Joshi,
1988, “Critical Impeller Speed for Solid suspension in
Mechanically Agitated Contactors,” AIChE J, Vol34-8,
p.1332-1340.

[4] Giuseppina Montante and Andre Bakker, 2004, “Stirring Up
the Phases in Tall Tanks,” Fluent News, p.8-9.

[5] Einenkel W.-D., 1980, “Fluid dynamics of the suspension
process,” Ger. Chem. Eng. 3, p.118-124.



