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Experimental Study on Optimum Pulse Jet Cleaning Conditions of
a Cartridge Filter System
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ABSTRACT

Objectives: Many types of dust collector are used for industrial ventilation, with the most common types being the cylinder bag
filter system, rectangular bag filter system and cylinder type cartridge filter system. The cylinder type cartridge bag filter, which
has more filtering area than other types of bag filter, can increase the pulse time and extend the useful lifeof the filter. This can
save operational costs and installation area.

Materials: This study used cylinder type cartridge bag filter equipment and tested the impact of vibration level and filter pressure
with different pulse jet cleaning conditions. The final, cleaning efficiency was calculated through input dust mass and cleaning
dust mass

Conclusions: Two optimum cleaning condition groups were found. The first condition group was 3 kgf/cm2 pulse pressure, 15 cm
pulse distance, 0.2 s pulse time with an H-10 type nozzle. The second condition group was 3 k,gf/cm2 pulse pressure, 15 cm pulse
distance, 0.3 s pulse time with an H-10 type nozzle.

Key words: cartridge filter, pulse pressure, pulse distance, pulse time, nozzle type, vibration level
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Table 1. Properties of tested filter media

1.8%
Items Values
T
it Filter material Ultra-web FR
AT =2 0w s
[ ¥ Weight unit(g/m”) 130
faai % a] ~
i A E | 1-Ben =2. Den Ventilation rate(m’/m>.h) 460
\r: ‘ ;; / F0.6m~ =1.0m Temperature of using(C) 80
Rttt B0.25:m~ =0.5m
&
5 222 0 =0, 25um Zol= 541 mmolH, A= Zo]x= 38 mmo|il A
SE 113 ofn] §EFWAL 45 wolrh. A
Figure 1. Particle size distribution of test dust ZIEE X D 9] e} Alo] A& Figure 29 AHA| 3]
ENEEINES
E219] Y ExE(Figure 1)= thH-E 0.5 m o]Fo =
AAEA ] 974%0]9 2 uARAOS melshe A 3 MEFR
AR 2.6%0 Gtrh 2319 JFREE AE 2 AFoA = AHHAE §or AR (Figure
2 im o]ske] X0l 50% o]go]al H]Fo] vl e At 2@ w7 40 m/min, 7
S dRuE AR o]Fo] 7] wiZof A Akst :330 keflem)E 7Hedt & wJAYE@)0] HAH
= 24 5ol divfs] Exlo] Aid o= og7|o & Yo 2HS Foto] w712 30 m/min 2 235}
Agle] wama Agsheha B E L, HE o] o] FHES 011 mis 2 AFsherh. EAl
Z(®), solenoid WE(®), of|o]8=(®), compressor
2 88 Ee D= FiAsdE T4 AT LA b
Aol AR 7IERA] HEE =y 2 =43 house(@)oll 7FER A LE(Q)F FaFot3ich. wXE
A DSl ol ol UEYEEANEARNE Ak U 099 dole —EJJ screw feeder(®)
Donaldson, USD, 1002 -246)24] 7]& EAJ-S Table E 755t dASE Fo] XS bag houseo] £
lo] EARCL el Bel ol UHE F Sk BXIE AL dust hopper(el ol Yo
(AT gdoho g A3 T YEFo R w1 oF & tl. Bag house &0l 6719 &AHHM)S AHA5}+o]
dol SAE M9 oBA 44 5L olgele WF  AWERA wsl] T Pe gold AT} el
A AR Aolth. R AEe 162 mmoln Wel WS ZRshach

u. [T RTTRY

Figure 2. Environment cartridge filter size
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Figure 3. Schematic diagram of experimental equipment

® Solenoid valve
® Screw feeder
@ Measurement hole

@ Jet nozzle
® Air tank
© Cartridge filter

& (wWN |-

@ Micro manometer

Figure 4. Schematic diagram of experimental method
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Table 2. Experimental conditions

General conditions

Cleaning conditions

Sample dust AlLO3

Filter material Ultra-web FR
Pulse interval 10 min

Face velocity 0.11 m/min

Pulse pressure 2, 3, 4 kgf/em’

Pulse distance 5, 10, 15cm
Pulse time 0.1, 0.2, 0.3 sec
Nozzle type T-6, H-6, H-10

Distance: 5, 10, 15cm

Distance: 5, 10, 15cm

Distance: 5, 10, 15cm

.

.......

Tube type Hole type Hole type
@=6mm @=6mm @=10mm
T-6 H-6 H-10

Figure 5. Schematic diagram of pulse nozzle types and distance
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Al o]z AR AR off Aot A= 11 ohs X3y
= A AR oA AlSd MskA] =t &
+= 2 X A(cleaning conditions)ZA] HARQIH, B
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ESF 3709 QIAEE A Eo] Stk
77120 oz 2 keflen?, 3
kgflem’, 4 kgflem’2 AAs}a BEAA 2= HE QL
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Table 3. Composite measurement result of the vibration amplitude(dB)

E . H-6 Nozzle, Pulse time 0.1 s
forfg?;:r?t Pulse distance 5 cm Pulse distance 10 cm Pulse distance 15 cm
2 kgf/cm2 3 kgf/cm2 4 kgf/cm2 2 kgf/cm2 ‘ 3 kgf/cm2 4 kgf/cm2 2 kgf/cm2 3 kgf/cm2 4 kgf/cm2
Po.1 10.1 9.2 7.1 7.2 8.2 10.5 5.7 10.9 10.3
Po.2 7.7 11.4 12.1 10.7 11.9 16 9.1 14.7 14.6
Po.3 10.1 11.9 10.6 10.7 10.6 10.9 6.5 12.7 13
Po.4 13.2 12 12.5 7.8 9.3 8.7 7.7 12 12.7
Po.5 10.7 11.1 11.1 9.1 9.1 12 12.1 13.2 13.1
Po.6 9.7 8.1 11.2 10.9 8.6 16.5 12.2 12.6 14.2
AVERAGE 10.3 10.6 10.8 9.4 9.6 \w 8.9 12.7 13:0
STDEV 1.78 1.60 1.93 1.62 1.38 3.15 2.78 1.26 1.51
E . H-6 Nozzle, Pulse time 0.2 s
C?;é;i?:;lt Pulse distance 5 cm Pulse distance 10 cm Pulse distance 15 cm
2 kgf/em® | 3 kgflem® | 4 kgffem® | 2 kgffem® | 3 kgflem® | 4 kgffem® | 2 kgflem® | 3 kgffem® | 4 kgf/em®
Po.1 7.7 8.3 9.1 10.9 9.3 9.2 7.5 11.5 10.6
Po.2 12.7 13.3 9.9 9.3 10.4 9.2 7 13.2 10.3
Po.3 12.8 13.1 13.8 10.3 10.7 11.7 8 9.7 16.9
Po.4 9.8 13.9 16.4 14.3 10.8 9.9 8.6 10.4 13.3
Po.5 13.4 10.9 11.7 12.4 10.1 12.9 13.9 13 13.9
Po.6 13.7 14.3 14.7 8.2 13.3 15.9 10.7 15 15.8
AVERAGE 11.7 12.3 12.6 10.9 10.8 H:.5 9.3 12.1 13.5
STDEV 2.40 2.29 2.85 2.19 1.35 2.63 2.60 1.97 2.67
Exoeri H-6 Nozzle, Pulse time 0.3 s
ngféii?:gt Pulse distance 5 cm Pulse distance 10 cm Pulse distance 15 cm
2 kgf/em® | 3 kgflem® | 4 kgffem® | 2 kgffem® | 3 kgflem® | 4 kgffem® | 2 kgflem® | 3 kgffem® | 4 kgf/em®
Po.1 10.2 9.6 8.9 113 11.3 7.5 7.7 9.2 9.6
Po.2 7.6 9 9.7 13.1 11.5 16.6 7.5 13.1 14.9
Po.3 9.1 10 10.1 10.9 12.5 11.9 7.6 12.4 15.8
Po.4 9.8 10.6 12.5 10.4 11.9 12.1 8.3 12 10.3
Po.5 12.6 11.6 12.1 9.7 10.1 16 13.7 10.5 13.1
Po.6 12.5 13.9 14.7 8.2 8.3 18.8 11.8 14.9 14.2
AVERAGE 10.3 10.8 11.3 10.6 10.9 13.8 9.4 12.0 13.0
STDEV 1.96 1.77 2.16 1.64 1.51 4.10 2.65 1.99 2.52
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Table 4. Candidate groups of optimum vibration conditions

No Pulse pressure Pulse distance Pulse time Nozzle type AVERAGE/STDEV
1 3 kgf/cm2 15 cm 0.1 s H-6 10.08
2 3 kgf/em® 15 cm 02 s H-6 6.14
3 3 kef/em® 15 cm 03s H-6 6.03
4 4 kgf/em® 15 cm 0.1s H-6 8.61

10 cm, 15 cm 28|31 FEAFAIZE 0.1 s, 0.2 s, 0.3 s9}
o w2 ¥ 9] FolH(67] Point) FFA7IE ST
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sto] 7hER|A] TE Y HA Y AFsay gz
HIF2(Table 4) & 4717F AAQE A= 2+
A BARYE 3 kgflom’, BAAE 15 cm, EAMA]
0.1 s E4: AR 3 kgflem®, E-AFAE] 15 cm,
AFAIZE 02 s AR AR 4 keflem”, EAAE] 15
cm, EARAZE 03 s A EARQFE 4 kgflem®, EA}
712] 15 cm, ZAMAIZE 0.1 solt}. o5 =32 A%
of AHiAor A3 X FFHUATL AR
22 T 7HA] 20E FAlO BEA = 27E0)7]
of x| daszt FS AY HdskA AL

Table 5. Measurement results of filter pressure in pulse distance 5 cm(mmH,O)

Experiment conditions

H-6 Nozzle, Pulse distance 5 cm, Pulse time 0.1 s

2 kef/em’ 3 kef/em’ 4 keflem’®
Measure Point Starting After pulse After pulse After pulse
Po.1 -245 -125 -113 -184
Po.2 -116 -67 -48 -95
Po.3 -47 -29 0 9
Po.4 -26 -18 17 17
Po.5 -20 -11 29 24
Po.6 -16 -9 60 170
AVERAGE -78.3 -43.2 9.2 -9.8
STDEV 89.7 45.4 62.1 120.1
Starting H-6 Nozzle, Pulse distance 5 cm, Pulse time 0.2 s
Po.1 -245 -118 -164 -160
Po.2 -116 -56 -36 -52
Po.3 -47 -26 0 -14
Po.4 -26 -16 20 14
Po.5 -20 -10 32 32
Po.6 -16 -8 98 73
AVERAGE -78.3 -39.0 -8.3 -17.8
STDEV 89.7 42.5 88.1 81.4
Starting H-6 Nozzle, Pulse distance 5 cm, Pulse time 0.3 s
Po.1 -245 -106 -133 -121
Po.2 -116 -48 -35 -25
Po.3 -47 -29 -4 7
Po.4 -26 -16 8 12
Po.5 -20 -9 23 22
Po.6 -16 -5 55 60
AVERAGE -78.3 -35.5 -14.3 -1.5
STDEV 89.7 37.9 65.3 62.0
http://iwww.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 542-553
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Table 6. Measurement results of filter pressure in pulse distance 10 cm (mmH,0)

) » H-6 Nozzle, Pulse distance 10 cm, Pulse time 0.1 s
Experiment conditions 2 ke o’ 3 ke o’ 4 ke o’
Measure Point Starting After pulse After pulse After pulse
Po.1 -245 -134 -147 -180
Po.2 -116 -68 -46 -87
Po.3 -47 -35 0 -4
Po.4 -26 -26 18 21
Po.5 -20 -14 21 30
Po.6 -16 -9 66 170
AVERAGE -78.3 -47.7 -14.7 -8.3
STDEV 89.7 47.2 74.2 118.2
Starting H-6 Nozzle, Pulse distance 10 cm, Pulse time 0.2 s
Po.1 -245 -127 -140 -121
Po.2 -116 -63 -50 -55
Po.3 -47 -28 -8 0
Po.4 -26 -17 14 10
Po.5 -20 -13 30 27
Po.6 -16 -11 96 147
AVERAGE -78.3 -43.2 9.7 1.3
STDEV 89.7 45.3 79.9 89.5
Starting H-6 Nozzle, Pulse distance 10 c¢m, Pulse time 0.3 s
Po.1 -245 -126 -95 -108
Po.2 -116 -62 -28 =21
Po.3 -47 -29 0 0
Po.4 -26 -17 7 18
Po.5 -20 -13 29 45
Po.6 -16 -11 85 180
AVERAGE -78.3 -43.0 -0:3 19.0
STDEV 89.7 44.8 59.9 94.5

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(4): 542-553
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Table 7. Measurement results of filter pressure in pulse distance 15 cm (mmH,0)

) o H-6 Nozzle, Pulse distance 15 cm, Pulse time 0.1 s
Experiment conditions 2 kaflem’ 3 keffem’ 4 kefiom’
Measure Point Starting After pulse After pulse After pulse
Po.1 -245 -116 -68 -144
Po.2 -116 -66 -14 -47
Po.3 -47 -32 -9 -28
Po.4 -26 221 6 -4
Po.5 -20 -11 0 30
Po.6 -16 -11 0 122
AVERAGE -78.3 -42.8 -14.2 -11.8
STDEV 89.7 41.3 27.3 88.0
Starting H-6 Nozzle, Pulse distance 15 cm, Pulse time 0.2 s
Po.1 -245 =75 -60 -90
Po.2 -116 -48 -10 =75
Po.3 -47 -24 0 0
Po.4 -26 -16 12 10
Po.5 -20 -11 18 20
Po.6 -16 -8 24 80
AVERAGE -78.3 -30.3 -2.7 -9.2
STDEV 89.7 26.2 30.7 63.4
Starting H-6 Nozzle, Pulse distance 15 ¢m, Pulse time 0.3 s
Po.1 -245 -83 -69 -133
Po.2 -116 -44 -20 -31
Po.3 -47 -22 0 -10
Po.4 -26 -16 10 17
Po.5 -20 -10 15 24
Po.6 -16 -8 27 185
AVERAGE -78.3 -30.5 -6.2 8.7
STDEV 89.7 28.8 34.6 103.3

Table 8. Candidate groups of optimum filter pressure conditions

No Pulse pressure pulse distance Pulse time Nozzle type AVERAGE/STDEV

1 3 kgf/em’ 10 em 0.3 s H-6 -0.3/59.9

2 3 kgf/lem® 15 cm 0.2 s H-6 2.7/30.7

3 3 kgf/em’ 15 cm 03s H-6 -6.2/34.6
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Table 9. Measurement results of filter pressure with change of nozzle types (mmH,0)

Pulse distance 15 cm
Experiment Pulse pressure 3 kgf/cm2
conditions Pulse time 02s 03 s
Nozzle type T-6 H-6 H-10 T-6 H-6 H-10
Measure Point Starting After pulse After pulse After pulse After pulse After pulse After pulse
Po. 1 -245 -150 -60 -42 -150 -69 -47
Po. 2 -116 -76 -10 -10 -80 -20 -20
Po. 3 -47 -43 0 15 -50 0 14
Po. 4 -26 0 12 20 -10 10 14
Po. 5 -20 38 18 24 20 15 18
Po. 6 -16 145 24 37 160 27 45
AVERAGE -78.3 -143 2.7 7.3 -183 -6.2 4.0
STDEV 89.7 101.4 30.7 28.7 105.3 34.6 324
B Ao A 6 mm FEHH(T-6), 6 mm &3 4. EXlegg £¥An
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Figure 6. Cleaning efficiency in main cleaning conditions
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Table 10. Optimum cleaning condition groups

No Pulse pressure Pulse distance Pulse time Nozzle type Cleaning efficiency
1 3 kgflem® 15 cm 02s H-10 76.7(%)
2 3 keflem’ 15 cm 03 s H-10 78.2(%)
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