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Models for Predicting Fluid Flow in Extruders; Part I:
The Koster’s Model
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1. Continuous 2. Die 3. Screw 4. Barrel

5. Pitch 6. Flight angle

7. Archimedes’ screw 8. Hopper 9. Axial
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1. No slip boundary condition
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1. Drag flow
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1. Profiling 2. Back pressure 3. Pin
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Abstract: Extruder as a material forming tool, is a basic and important equipment in the
production process in various polymer industries, including rubber industry, industries
based on plastic forming, food industry, etc. Since in most industries, extruders act as
intermediate equipment and in series with other equipment, the production capacity of the
product can depend on the amount of production in the extruder, which is a kind of flow
rate of the extruder. Various factors affect the flow pattern and consequently the discharge
output of the extruder. Knowing these factors and how they affect them is very effective
in predicting the performance and determining the optimal operating points of this type
of equipment. Therefore, in the present study and in two parts, two of the most important
methods of modeling the fluid flow inside the extruders are investigated and the strengths
and weaknesses of each in predicting the flow profile as well as The output flow of the
extruder is determined. In the first part, Custer model is examined and in the second part,
Tadmor and Gags model will be examined. The important point that has not been explored
so far is that despite the various simplifications, the results of these models can be used to
give an acceptable prediction of the performance of various extruders in industry.

Keywords: Extruder, Modeling, , Fluid, Production capacity
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