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Flow Field Analysis for a New Type of Steam Pulsed

Acoustic Dust Cleaning Device
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Abstract: To investigate a new type of steam pulsed acoustic dust cleaning device, the
geometrical model of the three-dimensional flow path is established, and the domain is meshed
according to the complexity of the geometric model. The flow characteristics of the fluid in the
device with different opening degrees and the effects of opening and velocity on the pressure drop
of the flow channel are investigated via the numerical simulation of the flow path in the cleaning
device by Fluent software. The results show that the pressure drop in the runner is mainly used
to overcome the pressure loss caused by throttling. As the opening increases from 20% to 100% ,
the most severe pressure distribution in the slit area is gradually moved from the junction of upper
and lower slit to the junction of the annular cavity and the upper slit; the flow in the annular
cavity changes from symmetrical at both sides and having two narrow vortices, to the
counterclockwise flow in most region and a small part clockwise, and only one smaller scale of
vortex exists. As the slit opening increases, the total pressure drop in the flow field decreases,

and the greater opening, the smaller change in total pressure drop. The inlet flow velocity exerts
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less influence on the total pressure drop of the flow field. For a smaller pressure drop and a better

flow stability, it is suggested that the device ought to operate at medium and large opening to

reduce energy loss.

Keywords: acoustic cleaning; numerical simulation; pressure loss; flow characteristics
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