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Numerical and experimental study of pulse-jet cleaning in fabric filters
Pulse-jet cleaning and understanding of the complex physics are essential when designing fabric filters used for air
pollution control. Today, low-pressure cleaning is of particular interest due to demand for reduced compressed air
consumption. Pulse-jet cleaned fabric filters have been studied for many years by experimental investigation and to a
limited extent by Computational Fluid Dynamics (CFD). The majority of the studies have focused on high-pressure
cleaning systems, and the CFD models presented are so far two-dimensional (2D). In the work presented here, pulse-jet
cleaning of low-pressure fabric filters (2 bar) is studied using a full three-dimensional (3D) CFD model. Experimental
results obtained in a pilot-scale test filter with 28 bags, in length of 10 m and in general full-scale dimensions of the
cleaning system are used to verify the reliability of the present CFD model. The validated CFD model reveals the strong
compressible effects, a highly transient behaviour, the formation of compressible vortex rings and the shock cell
phenomenon within the overexpanded supersonic jet. The cleaning nozzles and venturi design aid or oppose the pulse-
pressure within the bags, and this plays an important role in the resulting efficiency of removing the dust layer from the
bags. The CFD simulation shows that the traditional straight-bore nozzles provide substantial misalignment of the jet, and
the add-on nozzle design offers only limited improvement. Further, the need for venturis in low-pressure filters and the
importance of optimising the venturi design are demonstrated. The working principle of the venturi is to restrict backflow
which is detrimental to the pressure rise in the bags. Reducing the venturi throat diameter is shown to reduce backflow
and improve the pulse-pressure.
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