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The Performance Estimation of Pressure-Type Rapid Automatic Filter

Deok Jin KimT, Hea Seong Ryu, Sang Yoon Shin

ABSTRACT: A pressure—type rapid automatic filter of 2000mm diameter and 170 ton/h
filtering capacity was fabricated. In case of no external impurity inflow, the turbidity
removal efficiency on raw water was experimented and the numbers of impurities of each
sizes were analyzed by particle counter. As the result of circulated filtering, the raw water
of 40 NTU was filtered to 0.44 NTU and the numbers of impurities above 1lmm were
removed by approximately 95%. With the filtering efficiency experimented and the
mathematical method, the turbidity change of circulation water were calculated according to
the inflow rate of external impurity and water treatment method of blow—down or filtering.
The cost of blow—down water was calculated from above results. And simple payback period
for this filter is calculated as about one year. Nowadays, as the cost of water is
continuously increasing and environment regulations will be more strict, the water quality
control using this filter will be expected to satisfy the user requirement..
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Fig. 1 Schematic diagram of pressure filter.
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Fig. 2 Pressure-Type Rapid Automatic Fiiter.

~ 608 -



¥

g
e e
|l o-—T?

Turbidity [NTU]

30
L&
Lot

!

0 10 20 30 40 50 60 70 80 90 100 110 120
Time [min]

Fig. 3 Reducing of turbidity according to time.
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Fig. 4 Number of particles on initial and

filtered water.
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Fig. 5 Removal efficiency of particle numbers.
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Fig. 8 Turbidity change of water at 10 NTU.
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Fig. 9 Turbidity' change of water at 60 NTU.
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Table 1 Input cost of city water in case of 10 NTU, 1000 RT, 13 lpm/RT.

o] Thua) ArEgs AA & Y2 AFARHE A 5(4009/ton)e] 2208 (9]
° [INTU] [%] e [%] [ton/h] 1d 54
Case 1) 10.0 - 0.1 0.8 2,733,120 13,665,600
Case 2) 3.3 67 0.2 1.6 5,466,240 27,331,200
Case 3) 1.7 83 0.5 3.9 13,665,600 68,328,000
Case 4) 0.9 91 1.0 7.8 27,331,200 136,656,000
Case 5) 1.2 88 5.0 0.054 189,800 949,000
Case 6) 1.2 88 0.7 5.8 20,271,865 101,359,324
Case 7) 0.9 91 10.0 0.108 379,600 1,898,000
Case 8) 0.9 91 1.0 8.1 28,338,181 141,690,906
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Table 2 Input cost of city water in case of 60 NTU, 1000 RT, 13 Ipm/RT.

o ghp 2] AdTEg= Al A& WAFE AL EHE AF(4009/ton)2] 2888 [H]
[NTU] [%] iy (%) [ton/h] 1 59
Case 1) 60.0 - 0.1 0.8 2,733,120 13,665,600
Case 2) 20.0 67 0.2 1.6 5,466,240 27,331,200
Case 3) 10.0 83 0.5 3.9 13,665,600 68,328,000
Case 4) 5.5 91 1.0 7.8 27,331,200 136,656,000
Case 5) 4.2 93 5.0 0.054 189,800 949,000
Case 6) 4.2 93 1.3 10.4 36,295,983 181,480,915
Case 7) 2.5 96 10.0 0.108 379,600 1,898,000
Case 8) 2.5 96 2.3 17.6 61,757,896 308,789,478
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