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Analysis of Flow Characteristics of Multiple Filter System
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{Abstract)

In this study, flow analysis of single, double, and triple filter systems of cylindrical
structures was performed to analyze the flow characteristics of each filter. As a result
of the flow analysis of the filter system, the number of filters and the pressure drop
rate tend to be proportional to each other. It was found that the area passing
through the inside of the filter had almost the same pressure. The maximum pressure
drop rate of the triple filter system was about 14.9% for the forward-flow and about
12.4% for the reverse-flow. It was determined that the performance of the filter was
stable within 20% of the allowable pressure drop rate of the filter system, which is
the standard presented to the Korea Water Technology Certification Institute(KWTCI).
In the future, a study on the decompression characteristics of the filter system
according to the effect of the arrangement interval and filter density of the triple filter
will be conducted.
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Fig. 1 Examples of cleaning and drain operation
of developed products
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Fig. 2 Structure and section of filter system

Fig. 3 FE modeling of single filter system

Table 1. Source term in CFD analysis for each

filter
Filter No. Viscous resiftance Inertial resistance
(R, 1/m’ ) (R, 1/m)
filter 1 1.146x107 9433.67
filter 2 5.675%10’ 1391.10
filter 3 186310’ 2707.64

Table 2. Mesh information for filter system

Model Nodes Elements
Single 894,371 1,351,919
Double 1,396,561 1,683,524
Triple 1,787,874 2,156,430
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Fig. 4 Pressure variation of single filter system
(forward flow)
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(a) pressure contour

(b) velocity contour

Fig. 5 Central section pressure and velocity for
single filter system(forward flow)
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Fig. 6 Pressure variation of single filter system
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Fig. 7 Central section pressure and velocity for
single filter system(reverse flow)
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Fig. 8 Central section pressure and velocity for
double filter system(forward flow)
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Fig. 9 Central section pressure and velocity for
triple filter system(forward flow)

Table 3. Summary of analysis results for filter
system

max max drop

Filter system (Pa) | (kPa) | (m/s) @)

single | 17.79 | 15.79 | 5.31 | 13.48
Foward [ double | 18.28 | 1624 | 535 | 1381
triple | 19.96 | 17.79 | 5.66 | 14.94
single | 14.15 | 14.17 | 5.83 | 10.42
feverse | double | 14.28 | 11.99 | 564 | 1058
triple | 16.52 | 14.40 | 5.85 | 12.44
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Fig. 10 Central section pressure variation for triple
filter system
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Fig. 12 Central section velocity variation for filter
system(forward flow)
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