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Study on the flow characteristics of the polymer reactors
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This study is focused on investigating the characteristics of internal flow of the polymer
reactor and its effect on the polymer quality. Four types of polymer reactor which have
different kind of impeller, baffle and operation condition were calculated by CFD. Fluent 6
have been used to simulate mixing phenomena of reactor. According to the comparison of
computational results and SEM photographs of polymer particle, distribution of turbulent
dissipation rate greatly influences on the quality of polymer. So, distribution of turbulent
dissipation rate to be important criterion to predict polymer quality.
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v(d) =v(n)—v(n) (1)
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Fig. 1 Geometries of stirred mixing reactor.
(a) Pfaudler 1 stage type; (b) Paddle 3
stage type; (c) Paddle 1 stage type; (d)
Paddle 2 stage type
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Table. 1 Specifications of reactors

TESDEE

L/D A | g RPM
Pfaudler 19| 1.12 2 1 96
Paddle 3¢ | 2.15 2 3 81
Paddle 1% | 1.39 2 1 70
Paddle 2 | 1.48 6 2 110

2.3 AAxZA

HE7)e) FAse d¥8 99 Rotating
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Stationary Frame©Z HdA3dct. #FAHL
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(a) (b)
Fig. 2 Velocity field of Pfaudler 1 stage
type. (a) Iso-axial velocity magnitude
contours; (b) Streamline.



SERUIGH B H 3 EE® 137

| CFD m - 1]

Fig. 29 Pfaudler 19 ¥-37]9 W& §&=4
T (iso-axial velocity magnitude contour)$} %
M(streamline)o] Yebt ik, ¥H-8-7] &5 Sl
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Fig. 3 Velocity field of paddle 3 stage type. 7 Be 2 257 9Ho R A4E 73
(a) Iso—axial velocity magnitude contours, A= EML goltl 2#lA Fig. 491A =k
(b) Streamline. & ¢% ¥/t #2490 Fig. 59 Paddle 2% %
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(a) (b)
Fig. 4 Velocity field of paddle 1 stage type.
(a) Iso—~axial velocity magnitude contours;
(b) Streamline.

(c) (d)
Fig. 6 SEM photographs of produced
particles. (a) Pfaudler 1 stage type; (b)
Paddle 3 stage type; (c) Paddle 1 stage
type: (d) Paddle 2 stage type.

(a) (b)
Fig. 5 Velocity field of paddle 2 stage type.
(a) Iso—axial velocity magnitude contours: (b)
Streamline.
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Fig. 7 Volume fraction of turbulent
dissipation rate.
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dissipation rate

B FHAL
Pfaudler 1 1.52 7.33
Paddle 3¢ 1.36 4.76
Paddle 1% 3.86 9.67
Paddle 2% 6.96 27.0
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Fig. 8 Volume fraction of turbulent
kinetic energy

Table. 3 Comparison of turbulent kinetic

energy

RIS EFA
Pfaudler 1 0.57 0.37
Paddle 3 0.59 0.41
Paddle 1 1.74 1.05
Paddle 2 1.23 1.59

GFEFAUA XX Fig. 8914 Pfaudler 1
&, Paddle 3% ¥§7]7} Paddle 1%, Paddle
2 wkgriel FHEEHE  FAAHE  HU
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2gt w571 ol9] 24} o] E Yeiyn EE
Haz & A& ¢ 4 A9 Paddle 14,
Paddle 2¢¢ ¥+ 7|7} Pfaudler 1€, Paddle 3
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4, 4 & application to the measurement of drop
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