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Abstract

Granular media filtration is one of the most important and commonly used operations in
water treatment and is also widely used for advanced wastewater treatment. Successful
filter design requires a correct specification of backwash rates for filter cleaning. Significant
progress has been made in recent years towards a capability of accurate predictions of
backwash expansion of uniform (sieved) fractions of nonporous and porous nonspherical
media. Graded filter media, however, have not been studied in a systematic and satisfactory
way so far. Current design calculations consider a bed with a size gradation to consist of
several layers of approximately uniform size according to the sieve analysis data, and the
expansion of each layer is separately calculated. The total expansion is calculated by
adding the expansions of all the layers. The present work evaluates the accuracy of this
approach and a number of alternative calculation methods by carrying out fluidization
experiments with actual filter media including silica sand, garnet sand, perlite, crushed

recycled glass, activated carbon, anthracite coal, and zeolite.
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