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Integrated Method to Determine the Sphericity of Filter Media
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The method to decide media sphericity on the filter has been investigated. The sphericity, the ratio of the

surface area of an equal volume sphere to the real surface area of the particles, is one of major physical
characters of media affecting the bed expansion during backwash. The media in each treatment plant may
have different sphericity, and the sphericity of the media in the filter may be changed as backwashing has
been conducted regularly for a long time. Media from twelve water treatment plants under KOWACO have
been collected and selected to insure various and practical sphericities. The sphericity of each media has

been calculated by using well known equations. For example, Kozeny equation, Dahmarajah equation and

SO on.

The experiment results have indicated that the sphericity of each water treatment plant is different.

Although the sphericity values measured by different methods were turned out to be diverse values, the

order in the magnitude seemed to be the same. The sphericity values of sand media were in the range of
0.71-0.82 and those of anthracite were placed between 0.49 and 0.56 by the Dharmarajah equation.
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b ik e 2zl 9RE] BF dael 4 o A4 AgwEE ogton A3k Table 13 2
Table 1. Characteristics of media used in this experiment
media sample years after installation Sieve No. geographic average dia.(mm)  porocity  specific weight (g/cm?)
Sand No. 1 new 18~20 0.92 0.39 271
No. 2 3yeaqrs 18~20 0.92 0.42 2.60
No.3 10years 18~20 0.92 0.36 2.75
No. 4 15years 18~20 092 0.41 2.68
Anthracite No. 5 new 12~14 1.54 0.48 1.49
No. 6 1year 12~14 1.54 0.46 1.53
No. 7 2years 12~14 1.54 0.46 1.54
No. 8 3years 12~14 1.54 0.46 147
No. 9 3years 12~14 1.54 0.46 1.47
No. 10 Byears 12~14 1.54 0.45 1.50
No. 11 7years 12~14 1.54 0.50 1.50
No. 12 9years 12~14 1.54 0.52 1.41
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Fig. 1. Schematic layout of the experiment.
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Fig. 2. Model of porous media.
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Table 2. Sphericity of media measured this experiment

OfmHel HEE(Y)

FE ONETE ABUS 338
PSpAES] Kozeny 2 Ergun & Dharmarajah?y  Fair & Geyer
Sand No. 1 MZA 0.39 061 091 087 076 0.89
No. 2 344 042 0.56 0.80 0.76 07 084
No. 3 104 0.36 058 098 094 082 097
No. 4 154 041 065 0.88 084 0.73 0.86
Anthracite No. 5 MA 048 040 064 064 049 057
No. 6 14 0.46 034 0.61 061 049 057
No. 7 24 046 033 058 057 049 057
No. 8 34 046 040 064 063 053 062
No. 9 34 0.46 046 066 066 053 061
No. 10 6t 045 0.37 0.71 0.71 0.56 065
No. 11 74 0.50 044 065 065 052 059
No. 12 oL 0.52 051 064 063 052 0.59
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Fig. 3. Sphericity of sand media used in this experiment.
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Fig. 7. Photograph of sand media of high sphericity.

Fig. 8. Photograph of sand media of low sphericity.
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