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Highlights

¢ Anew helical-duct dust concentrator, to be coupled with a cyclone, is introduced.

* Increasing the value of split ratio increases the efficiency of the concentrator.

e Superior high efficiency is achievable for fine particle separation with high split ratio.

Abstract

A dust concentrator coupled with a dust collector can be used to improve the overall dust collection
efficiency in a dust removal process. A new dust concentrator is studied in terms of its efficiency and
pressure drop. The objective of the work is to investigate the effects of four independent variables
including air flow rate, solid mass fraction, split ratio of the concentrated stream and particle
diameter on the separation performance. The results show that the efficiency and pressure drop
were mainly affected by particle size and air flow rate. Moreover, the split ratio of concentrated
stream has a deep effect on efficiency. For an increase in split ratio from 20 to 60% the efficiency
increases from 58 to 83.1% in separation of 11
<mml:math><mml:mrow><mml:mi>&mu;</mml:mi><mml:mi>mrmml:mi></mml:mrow>
</mml:math>particles, with 130 m>/hr of air flow rate. The split ratio can serve as an adjusting
parameter for obtaining a required efficiency during the design of the equipment.
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1. Introduction

Improving the dust collection efficiency of cyclanes an important issue both from
environmental and industrial viewpoints. In thigaed, numerous efforts have been made to
propose appropriate modifications in the desigryaiones with the view of improving its

performance’s From an industrial point of view, it is importathiat a proposed modification
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