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Abstract: V-shaped filters are extensively utilized in waterworks owing to their robust interception
capacity of the filter layer, extended backwashing cycle, and superior effluent quality. Nevertheless,
during operation, if the backwashing parameters are improperly configured, this may compromise the
stability of the filter media and lead to issues such as excessive energy consumption. This paper carried
out a pilot test of the V-shaped filter (with a water production capacity of 24 m*/d), a production test (with
a water production capacity of 2.5X10* m*/d), and a long-term operational research. During the combined
air—water backwashing phase, when the filter layer was in a slightly expanded state, and the ratio of
combined air—water backwashing water flushing intensity to individual water flushing intensity (v /v,,)
ranged from 0.40 to 0.60, a strong stripping effect on impurities adhered to the filter medium particles

colud be obtained. The results of the production test indicated that individual air flushing intensity could
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be reduced from 8.8 L/(s*m?) to 6.6 L/(s*m?) during the combined air—water backwashing phase when the

v, /v, was decreased to 0.49. During both the normal temperature period and the low-temperature period,

the effluent turbidity of the filter in the optimized production test remained consistently below 0.1 NTU,

satisfying the requirements while simultaneously addressing the issue of sand leakage in the filter. In

comparison with the original operational plan of the waterworks, the optimized operation scheme had a

total water saving rate of 23.2%, and a power saving rate of 49.5%, demonstrating remarkable energy

saving effect.

Key words: V-shaped filter;
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Fig.2 Variation of drainage turbidity with time during

individual air backwashing phase
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Tab.1 Backwashing test parameters
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sem”) | e (Leg T em ) [(Les T em )| S fem?)
a 13.4 0.73 4.67 6.5 6.38
b 13.4 0.62 3.96 6.5 6.38
c 13.4 0.62 3.96 7.9 6.38
d 13.4 0.51 3.25 9.3 6.38
e 13.4 0.51 3.25 10.7 6.38
f 13.4 0.51 3.25 11.4 6.38
g 13.4 0.51 3.25 12.2 6.38
h 13.4 0.40 2.54 12.2 6.38
i 13.4 0.34 2.19 12.2 6.38
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Fig.3 Variation of drainage turbidity in different test

groups with time
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