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Fig.1 The geometry of the screw channel and barrel

after unfolding
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with channel depth
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Fig.6 Variation in average temperature of the melt along

the extrusion direction under different screw speeds
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Heat transfer model of a polymer melt in a single cooling screw

FEI Teng' YIN Long' XIN ChunLing' HE YaDong' *"

(1. College of Mechanical and Electrical Engineering;
2. Polymer Processing Equipment Engineering Research Center, Ministry of Education,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; In the light of the heat transfer of a polymer melt in a single cooling screw, the average temperature has
been employed as a parameter to characterize the melt temperature change in the direction of the screw channel
depth. The viscous heat generation process was simplified as an internal heat source, and a theoretical model of the
heat transfer in the polymer melt was established. Based on the model, the influence of structural parameters and
process parameters of the single cooling screw on the cooling process of polymer melt was analyzed. Finally, the ac-
curacy of the model was verified by computational fluid dynamics (CFD) simulations. The results show that cooling
of the polymer melt in a cooling single screw can be effectively enhanced by: (i) increasing the depth of the screw
channel and the helix angle of the screw, when the depth of screw channel is 5 -9 mm and the helix angle of the
screw is 30° —=50°; (ii) decreasing the screw speed and output. The model can meet the cooling demands of a pol-
ymer melt in a cooling single screw. The maximum relative error between the numerical simulations and model cal-
culations was 1. 21% , indicating that the heat transfer model of a polymer melt can predict the cooling process of
the polymer melt in a cooling single screw, and can provide a theoretical reference for the design of cooling single
screws in series extrusion foaming systems.

Key words: single cooling screw; heat transfer; theoretical calculation; simulation verification
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