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Influence of opening diffuser on pulse-jet dust-cleaning efficiency of cartridge
filters

XU Hailun* ,ZHOU Miaomiao,ZHANG Qing ,LIU Dong, LI Lanxi

School of Civil Engineering and Architecture , Southwest University of Science and Technology , Mianyang 621010, China

Abstract  Self-designed conical diffuser with hole or ring opening was used in pulse-jet dust cleaning system in
order to uniformize the static peak pressure on side surface of filter cartridge during cleaning. Tt leads to good
cleaning efficiency in top part of cartridge same as in bottom part. Analyses dust cleaning flow field with method
of numerical simulation, it turns out that the surface dust cleaning uniformity along axis of filter cartridge in using
conical diffuser with hole is better than without hole. As the hole increases bigger and induced air more, howev-
er, the static pressure tends to be nonuniform from top to bottom of filter cartridge. It is found that within the size
range in this study, the cleaning uniformity is the best when the diameter of hole reached 22.5 mm.
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Fig.2  Structure of diffuser
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Fig.4 Velocity contour of flow field under different openings diffuser
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Table 1 Gas mass flow rates in different sections under different diffusers

WEHE 1 Q,/ AR T Q,/ WU Qy/ HRAE Q,/
R 0,70,
(kg-s™") (kg-s™") (kg-s™") (kg-s™")
TCHUS %% 1.0518 0 1.077 6 0.025 8 /
WO R BB 15 mm 1.051 8 0.226 4 0.986 0 -0.065 8 0.230
WO % BRI T $22. 5 mm 1.051 8 0.5856 1.151 7 0.099 9 0.508
st 2% E I 30 mm 1.051 8 0.9412 1.2719 0.220 1 0. 740
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Table 2 Velocity of measuring points in Table 3 Pressure of measuring points in
flow field of different diffusers flow field of different diffusers
HEE u/(m-s™") JEJ1 P/Pa
IR O A L RS WU LI o
TC il s 2 T ECT 2%
615 mm  $22.5 mm  $30 mm G15 mm  $22.5 mm  $30 mm
1 428.0 451.4 483.6 445.7 1 -330.2 -2053.2 -17342.5 -1740.9
2 281.1 392.0 407.3 437.7 2 79.0 -2294.9 -2054.2 -1115.5
3 157.9 336.3 375.8 425.5 3’ -60.0 -425.9 -642.3 -884.0
4 50.7 132.4 156.3 179. 6 4’ -14.6 -164.2 -242.6 -313.9
5 8.8 25.1 29.6 38.4 5’ 414.8 1953.5 2672.1 3432.0
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Table 4 Mean variance of velocity and pressure at different measuring points under different diffusers

JFFaER HERE/ (m-s™) BWEFE/(m-s™ )2 JE 134915/ Pa JES1 7522/ (Pa)?
T H 2R 305. 4 34 681.5 744.7 5497 439.5
O RS L RIT O AR 15 mm 185.3 29 525.3 113.4 68 646. 8
O A OO O E AR 22,5 mm 267. 4 32 765.7 454.5 1702 447. 4
FAT a8 BT O ELAE N 30 mm 290. 5 36 071. 1 595.7 3273 413.9
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