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Evaluation of a Rapid Sand Filter with Surface Wash and Backwash Conditions
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Abstract :

Both surface wash and backwash are considered as one of the most important methods that can improve the

filtration efficiency in the existing water treatment plant. This study has mainly focused on the improvement of filtering
efficiency by controlling surface wash and backwash time, and water level before backwash (when drained up to the trough,
when drained up to 10 cm above filter bed, and when drained below 10 cm filter bed). Filtration efficiency was shown a little
bit of differences depending on the operating conditions like surface wash injection pressure, the distance control between
filter bed and the facility, and the types of surface wash. When the water level before backwash was reached up to 10 cm
below filter bed after draining, however, the filtration velocity and the turbidity removal efficiency in the filter bed was
improved. When the surface wash followed by backwash is longer, it showed a similar result. Because the proper adjustment
of surface washing time makes filtration efficiency higher, therefore, it is necessary to set up the backwash time moderately.
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Table 1. Effective size and uniformity coefficient of filter basin
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Depth Before backwashing After backwashing
(cm) Effective size(mm) Uniformity coefficient Effective size(mm) Uniformity coefficient
0-2.5 0.55 22 0.57 23
2.5-10 0.88 1.6 0.90 1.7
5-10 0.90 1.6 0.92 1.6
10-25 0.93 1.6 0.92 1.6
25-35 0.90 1.7 0.92 1.6
35-45 0.67 23 0.66 2.7
45-60 0.50 2.0 0.55 24
60-80 0.85 1.6 0.80 1.8
80- 1.05 2.6 0.75 1.9
Anthracite 0.83 1.74 0.85 1.76
Sand 0.80 2.07 0.70 2.03

Table 2. Operating condition

Mode Operating condition
1 Drain up to trough
2 Drain up to 10cm above bed layer
3 Drain 10cm below bed layer
(h* surface wash(1min) / surfacetbackwash(3min) / Backwash(Smin)
2)* surface wash(2min) / surface+backwash(2min) / Backwash(6min)
(€N surface wash(3min) / surfacetbackwash(Imin) / Backwash(7min)
(4)* surface wash(4min) / surface+backwash(2min) / Backwash(6min)

Note) *: applied to only mode 1 and 2.
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Fig. 1. Turbidity profile of before and after backwashing in
mode 3.
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Fig. 2. Turbidity monitoring of filtrate water with the
variation of backwashing time.
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Fig. 3. Monitoring of flux variation in each mode.
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Fig. 4. Profile of filtrate turbidity after backwashing.
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