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A study of dust collection efficiency for various cyclone types

using CFD simulation model

By Mr. Amornthep Sijanta
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Abstract

This project aims to study the influence of three different shapes of cyclone on dust collection efficiency
and pressure drop across the cyclones by using CFD simulation models. To account for geometrical effects of
cyclone, three cyclones are modelled based on Lappel, Stairmand and 1D3D design methods. With help of CFD,
behaviors of air flow and dust those affect dust collection efficiency are clearly explained. Moreover, the effects
of inlet air velocities (10, 15, 20 m/s) and dust concentrations in air (61, 121, 182 and 242 g/m3) are investigated.
Dust samples from FRP trimming process (10 to 150 'um with bulk density of 498 kg/m3) are simulated to study
the dust collection efficiency for those cyclones. Results of pressure drop and collection efficiency are validated
with their calculation theories. The results indicated that increasing of cyclone inlet velocity, the pressure drop
across the cyclones was increased. Cyclone geometry (body length ratio) also greatly affected cyclone
performance. From the results, increasing the cone length (L,) with decreasing the body length (L,) while the
total cyclone height (L,+L,) was fixed, a remarkable increase in pressure drop and a slight increase in collection

efficiency were resulted.
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