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Numerical Study of Internal Flow in Twin Screw Extruder and Its Mixing
Performance Analysis

Naksoo Kim, Hongbum Kim and Jaewook Lee
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Abstract

We analyzed the non-Newtonian and non-isothermal flow in the melt conveying zone in co-rotating and
counter-rotating screw extruder system with the commercial code, STAR-CD, and compared the mixing
performance with respect to screw speed and rotating direction. The viscosity of fluid was described by
power-law model. The dynamics of mixing was studied numerically by tracking the motion of particles in a
twin screw extruder system. The extent of mixing was characterized in terms of the residence time
distribution and average strain. The results showed that high screw speed decreases the residence time but
increases the shear rate. Therefore higher screw speed increases the strain and has better mixing performance.
Counter-rotating screw extruder system and co-rotating screw extruder has the similar shear rate with the
same screw speed in spite of different rotating direction. However, the counter-rotating screw has good
mixing performance, which is resulted from longer residence time than that of co-rotating screw extruder.
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Fig.1 Twin screw extruder shape

Table 1 Screw extruder dimension

C, | R, | R, | R, | Ry, | &, {Pitch

2lcm {13 cm [llem | 7em | 3cm | 2cm |30cm
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Fig. 2 Cross section of screw extruder

Table 2 Properties of polypropylene melt

Power-law model

Power-law index, 7 0.5

Power-law constant, &, [Pa-s"] 6010

Reference temperature, 7, . [°C] 200
Temperature sensitivity, b [°C™'] | 0.0067
Physical properties
Thermal conductivity[ W/m°C™'] | 0.1873

Density, p [kg/m®] 749.6
Heat capacity, C [J/kg°C] 2428
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Fig. 7 Pressure distribution on a cross section ; rpm =90,

unitfkpa]

Fig. 8 Viscosity distribution on a cross section ;
rpm =90, unit[Pa -s]

Fig. 9 Temperature distribution on a cross section ;
rpm =90, unit[K]
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Fig. 10 Comparison of the outlet mass flux and pressure
with respect to screw speed
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