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Numerical Analysis on the Flow and Heat Transfer Characteristic of
Wood-flour-filled Polypropylene Melt in an Extrusion Die

Seung Hwan Ko, Hyung Gyu Park, Myungho Song and Charn-Jung Kim
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FVM(#3-A 4 ®), Non-Newtonian(¥] 7 &), Viscous Dissipation(’d A 4 4F), High
Temperature belt(3221), Taper Plate, Uniformity(¥ ¥ =), Optimum Thickness(Z 2 57))

Abstract

A three-dimensional numerical analysis of the flow and heat transfer characteristic of wood-flour-filled polypropylene
melt in an extrusion die was carried out. Used for this analysis were Finite Concept Method based on FVM, unstructured
grid and non-Newtonian fluid viscosity model. Temperature and flow fields are closely coupled through temperature
dependent viscosity and viscous dissipation. With large Peclet, Nahme, Brinkman numbers, viscous heating caused high
temperature belt near die housing. Changing taper plate thickness and examining some predefined parameters at die exit
investigated the effect of taper plate on velocity and temperature uniformities. In the presence of taper plate, uniformity at
die exit could be improved and there existed an optimum thickness to maximize it.
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Table 1 Properties for wood-flour-filled PP'7)

Parameter Value Parameter Value
» 1848.8J/kg - K T, 25°C
£, 427x10" J/mol £ 02
k, 0.175 W/m -K ¢ 0.625 (volume)
m 26977Pa-s" 7, 9.6x10° Pa-s
n 0.27525 A 7.82s
T, 230°C P 900kg/m’
327 mrn)\

255 mml‘ .

200 mm

Fig. 2 FVM grid generation for extrusion die
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Table 2 Reference values for normalization
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o) | 2.6122 kg/s o(T) |10.031°C
|VT| | 1326.1°C/m o(V) | 1.5741 mm/s

T |19295°C v 0.19806 1/s
a(mV) 1.18x107 kg-m/s’
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