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Abstract

The pressure drop through pulse air jet-type bag filter is one of the most important factors on the operating cost of
bagfilter houses.

In this study, the pilot-scale pulse air jet-type bag filter with about 6 m2 filtration area was designed and tested for
investigating the effects of the four operating conditions on the total pressure drop, using the coke dust collected from a steel
mill factory.

When the face velocity is higher than 2 m/min, it is not applicable to on-spot due to the increase of power expenses
resulting from a high-pressure drop, and thus, 1.5 m/min is considered to be reasonable. The regression analysis results show
that the degree of effects of independent parameters is a order of face velocity > concentration > time > pressure.

The results of SPSS answer tree analysis also reveal that the operation time affects the pressure drop greatly in case of 1
m/min of face velocity, while the inlet concentration affects the pressure drop in case of face velocity more than 1.5 m/min.

Key Words : Pulse air jet-type bag filter, Pressure drop, Face velocity, Pulse pressure, Concentration
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Fig. 1. Particle size distribution of test dusts.

Table 1. Fly ash analysis of sample

C Si0; ALO; CaO  T-Fe S MgO
786 656 274 1.45 0.95 084 032
TiO, Na0 KO0 PbO ZnO Cr:0s MnO
016 0.14 0.065 0032 0.0l6 0.016 0.013
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Fig. 2. Flow sheet of experimental apparatus.
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Table 2. Characteristics of felt fabrics

Material Polyester Felt
Area Weight (g/m") 564.4
Thickness (mm) 2.34
Breaking strength (kgf) 169.5
Air permeability (cc/cn/sec) 16.6
2.3, Hgd
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Table 3. Experimental conditions

Face Velocity (m/min)

1.0, 1.5,2.0,and 1.5

Inlet dust concentration (g/m’)

0.5,1.0,2.0,and 3.0

Gas temperature (C) 20
Cleaning conditions

Pulse pressure (kg/cn) 3,5,and 6
Pulse interval (sec) 30
Pulse duration (sec) 0.1
Injection distance (mm) 110
Pulse air nozzle diameter (mm) 10
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Fig. 3. Inlet dust concentration of pressure drop(V{: 1 m/min)
(PD : 0.1 m/sec, P1:90 sec, ID : 110 mm, ND : 10 mm).
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Fig. 4. Inlet dust concentration of pressure drop(VE: 1.5 m/min)
(PD : 0.1 m/sec, PI : 90 sec, ID : 110 mm, ND : 10 mm).
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Fig. 5. Inlet dust concentration of pressure drop(Vf : 2 m/min)
(PD : 0.1 m/sec, PI : 90 sec, ID : 110 mm, ND : 10 mm).
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Fig. 6. Inlet dust concentration of pressure drop(Vf: 2.5 m/min)
(PD: 0.1 m/sec, PI : 90 sec, ID : 110 mm, ND : 10 mm).
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Table 4. Regression model result

yul

o]

Model unstandardized coefficients standardized coefficients . significance
ode .

B standard error Beta probability
Constant -150.020 6.247 -24.015 0.000
Velocity(V) 143.418 2.086 0.918 68.756 0.000
Pressure(P) -3.690 0.935 0.053 -3.946 0.000
Concentration(C) 12.297 1.215 0.135 10.124 0.000
Time(T) 0.201 0.017 0.160 11.963 0.000

#R-squared = 0.887, F = 1619.588 (significance probability 0.000)
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Fig. 7. SPSS Answer Tree of Multiple Regression Analysis.
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