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Clogging Reason Analysis and Pressure Drop Calculation of Screen Filter

ZONG Quanli YANG Hongfei LIU Zhenji GE Yuchuan
(College of Water Conservancy and Architectural Engineering, Shihezi Univercity, Shihezi 832000, China)

Abstract . Filtration is essential to the efficient operation of drip irrigation systems and screen filter is the
most common types of filter used in drip irrigation systems. The screen of filter could be clogged by sand
particles which cannot pass through the filter mesh pore in the process of filtering. The clogging
experiment was carried out to analyze the process and reason of screen clogging, and obtain some
parameters of calculating the pressure drop of screen filter after being clogged. According to experimental
results, the clogging reason was analyzed by the medium clogging and filtration cake clogging,
respectively. The sizes of sand particles in inner layer of filtration cake were large and the sizes in the
outer layer were small and uniform. With the large size of mesh pore, the time of screen clogging was
short and the screen was easy to be clogged. Under the same size of mesh pore, the time of screen
clogging would be shortened with large sand concentration. Based on Darcy’s law and actual parameters
of screen, the relationship between pressure drop of screen and the mesh pore, mesh thickness, mesh
porosity, filtration cake thickness, filtration cake porosity was developed theoretically. According to the
actual data of the filtration mesh and cake, the pressure drops between the internal and external surfaces
of screen were calculated with the mesh pore sizes of 430 pm, 280 wm and 200 pm, respectively. The
results indicated that the pressure drops were increased with the increase of flow rate, mesh thickness and
filtration cake thickness. The pressure drops also were increased with the decrease of mesh pore and cake
porosity. The calculated results of pressure drop were compared with the measured values, which
indicated that the predicted pressure drop for each filtration level showed a good correlation with the
measured pressure drop of filter screen, and the results can reflect the clogging law of screen.
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Fig. 1  Diagram of screen clogging experimental apparatus
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Tab.1 Grain-size distribution of sand under

different pore sizes %
L/ 0.5~ 0.25~  0.075 ~ 0~
=2 mm
pm 2 mm 0.50 mm  0.250 mm 0.075 mm
430 0.1 21.2 20.3 54. 4 4.0
280 0.1 7.7 21.8 64.9 5.5
200 0.2 16.8 18.4 58.8 5.8
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Tab.2 Structure parameters of screen under different

pore sizes
LB/ um oUW AL WEMIER/mm fLER R/ %
430 IENTE F-ar R 0.38 28.18
280 EJE S S 0.15 42. 40
200 EFE  FEHR 0.14 34. 60
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Fig.4 Measured results of screen clogging for filter
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Tab.3 Relevant parameters of filter cake
L4/ um 15 i/ ALV T R/ T/ TRy TR/ B G5 L/
g mL (g'mL™") g mL (g'mL™") mm
430 1690. 6 910 1.858 1276 860 1.484 0.225
280 1487.6 800 1. 860 1108 800 1.385 0.198
280 726.0 400 1.817 571 385 1.483 0. 099
200 1 606. 4 860 1.868 1245 830 1.500 0.213
200 1260. 6 680 1. 854 958 610 1.570 0.168
200 1276.6 690 1. 850 934 660 1.415 0.171
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Fig.5 Effect diagrams of screen clogging for filter
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Fig.6 Changes of head loss along with change of discharge under different pore sizes
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Tab.4 Pressure drop comparison of calculated and measured results
L2/ um i o 3% % MY RIS WEUPERE/ IE P B/ T ERE/ S R/ AR iR 22/
(m*-h™") (gL i /s kPa kPa kPa kPa %
430 4.31 0.519 2 040 5.06 142.94 148. 00 156. 00 -5.1
280 7.27 0.322 1560 4.16 115.52 119. 68 156. 00 -23.3
280 13.30 1. 597 1 620 49. 47 211.18 260. 65 244.00 6.8
200 4.42 0.982 1 800 5.95 178.51 184. 46 155. 00 19.0
200 3.79 0.962 3480 15.38 152. 86 168. 24 178. 00 -5.5
200 5.58 1. 100 3480 5.00 225.39 230. 39 246. 00 -6.3
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