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Influence of Temperature and Velocity on Pressure Drop in Cyclone

By  Mr. Akalak Panya
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Abstract

Cyclone is an equipment using for separating particle from air and is widely used in
many industries. In designing a cyclone, pressure drop is a key parameter because it directly
influences the efficiency of a cyclone. Theoretically, inlet temperature and inlet velocity strong
affect on pressure drop across the cyclone. Therefore, deep understanding on relationship of
pressure drop across the cyclone caused by temperature and velocity change is crucial for a
cyclone designer.

This project studies the influence of velocity and temperature on pressure drop in
cyclone. The objectives of this project includes studying principle of cyclone, simulating air flow
in swirling turbulent flow by FLUENT®6.1, comparing result from simulation with theoretical
result from Shepherd and Lapple Model, Casal and Martinez Model, Dirgo Model, Coke Model
and some experimental data, suggesting a suitable theory for a cyclone design.

Cyclone types studied in this project are Stairmand High Efficiency types and Bohnet
types. They are high efficiency cyclone and are widely used in the industries. The turbulence flow
model in the cyclone was based on Reynolds Stress Model (RSM) and Renormalization Group
(RNG). The cyclone inlet temperature and inlet velocity were varied and the pressure drop across
the cyclone was investigated.

The results reveal that CFD offer an accurate data compared to that from experiments.
The error of pressure drop achieved from Reynolds Stress Model (RSM) is about 4.36% and from
Renormalization group (RNG) is about 6.02% comparing to experiments. Also, it may be
concluded that Shepherd and Lapple model are suitable for designing a cyclone. This is because
the error achieved from those model is about 10.99% compared to experiment which is less than

other model.



