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Fig.1 Simplified expansion model of the conventional screw
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Fig.2 The new enhanced heat transfer structure and

its simplified model
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Screw structure parameters
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Fig.3  Grid independence verification diagram of

the outlet section
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Table 3  Boundary condition settings
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Fig.5 Temperature distributions in different sections of

the two screws
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Fig.6 Radial temperature distribution
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Fig.7 Distribution of the convective heat transfer

coefficient in the axial direction
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Fig.8 Temperature contours and velocity

streamlines distribution
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Numerical simulation of heat transfer enhancement and field synergy

analysis of a new type of heat transfer enhancement screw

WANG MengMeng XIE PengCheng JIAN RanRan ZHAO ShiChao YANG WeiMin®

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Three-dimensional non-isothermal flow fields in the metering section of different screw structures during

the plasticization process have been simulated by using CFD-fluent software, and the differences in velocity field,

temperature field, radial temperature distribution, convective heat transfer coefficient and field synergy angle for the

different screw structures are discussed. The results show that during the plasticization process, a new type of en-

hanced heat transfer screw structure affords radial mass transfer, thus enhancing the radial convective heat transfer,

and the radial temperature distribution is also improved. Moreover, the new structure has a higher convective heat

transfer coefficient and better synergy relationship than the conventional screw structure. The results show that there

is a substantial improvement in the convective heat transfer of the screw in the case of the new design.

Key words: three-dimensional non-isothermal flow fields; heat transfer enhancement; radial temperature; field

synergy
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