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Local Residence Time Distributions in a Dual-speed Co-rotating Non-twin Screw Extruder
Liu Biao" 2, Xu Baiping" ?, Tan Shouzai*, Du Yaoxue', Yu Huiwen", 'Shi Zhi*?
(1. School of Intelligent Manufacturing, Wuyi University; Jiangmen 529020, China ; 2. Advanced Research Center for Polymer Processing
Engineering of Guangdong Province, Guangdong Industry Polytechnic, Guangzhou 510300, China)

Abstract : Based on self-developed visualization extrusion setup with the dual-speed non-twin screw elements using sodium
carboxymethyl cellulose as a simulating. extrusion fluid and a NaCl-sodium carboxymethyl cellulose solution as a pulse tracer, a
pulling film method, where a moving film-was adjusted to the same speed of the extrusion, was put forward to measure residence
time distributions (RTDs) through the electrical conductivity results. Under the fully-filled conditions, the local RTDs were examined
for the units of different screw elements with respect to the operating parameters such as output and screw rotation speed and so on.
The experimental results show that the average residence time of the reverse kneading disc is the maximum and the residence time
distribution curve is the most gentle when the rotation speed and output are unchanged, and the mixing effect is better than other
screw types. Different staggered angles have little effect on residence time distribution. When the output is unchanged, the average
residence time of kneading disc unit decreases and the mixing efficiency increases with the increase of rotational speed. At the same
rotational speed, the increase of output leads to the decrease of mixing efficiency. The residence time distribution is highly sensitive
to the injection location of tracer, suggesting that the flow channel asymmetry is obvious.

Keywords : dual-speed non-twin screws ; RTD ; film pulling method ; electrical conductivity
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