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Abstract

The purpose of this study is to predict the pressure drop due to the installation of venturi under diverse operating
conditions such as dust concentration, pulse interval and pressure, and filtration velocity using algebraic-linear
regression model and use it as an economic data and efficient operating condition for a pulse air jet bag filter. A pilot
scale bag filter with a filter a filter size(d140 x 8504, 12) was used, and the filters used in the experiment were the
polyester filters most commonly used in real industrial sites. The SAS 9.4 program (SAS Institute, USA) was used to predict
and to determine the effects of inlet concentration (Cy), pulse interval (P) and pressure (P,), filtration velocity (Vy),
presence or absence of venturi, etc. The results are shown below. The variation in pressure drop with or without venturi
installation was 38.8 mmAq when venturi is installed and 47.6 mmAq when venturi is not installed, indicating a difference
in pressure drop of 8.8 mmAq depending on venturi installation. It is estimated that the efficiency can be improved by
about 18.5% if the venturi is installed.
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Table 1. Experimental dust analysis results(unit : %)

C Si0;  ALOs;  CaO T-Fe S MgO
78.6 6.56 2.74 1.45 0.95 0.84 0.32
TiO, Na,O K0 PbO 7n0O Cr;03  MnO
0.16 0.14 0065 0.032 0.016 0016 0.013
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Fig. 1. Process of pilot scale bag filter.
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Fig. 2. Venturi geometry used in this study.

Table 3. Experimental conditions
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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(kgp) 169.5
Air permeability(cc/cm?/sec) 16.6
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Condition

Filtration Velocity

Inlet dust concentration
Gas temperature

Pulse pressure

Pulse interval

Pulse duration

Pulse air nozzle diameter

Venturi

1.25 m/min, 1.5 m/min, 1.75 m/min
0.5 g/m?, 1 g/m’, 2 g/m’, 3 g/m’
20T

4 kgi/cm?, 5 kgi/em?, 6 kgi/em?
10s,155,205s,255,30s

0.1s

10 mm

with venturi, without venturi
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Fig. 3. Predicted value of algebraic-liner model.
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Table 4. Algebraic-linear model estimates results
Variable Estimate Standard error t Value
Intercept 1.81833 0.08310 21.88™
Vi 1.53417 0.03985 38507
G 0.24002 0.00847 28.33"
P, -0.20172 0.00996 -20.25™
P 0.01802 0.00115 15.67"
Venturi -0.20522 0.01627 -12.61™
R? 0.89750
No. of obs. 360
*** is statistically significant within 1%.
Table 5. Variable identifiers
Variable Variable unit No. of obj.  Avg. g;i?:t?gi Min. Max.
Pressure drop (AP) mmAq 360 47.88 22.60 13.00 139.00
Filtration velocity (Vy) m/min 360 1.50 0.20 1.25 1.75
Inlet dust concentration (C;) g/m’ 360 1.63 0.96 0.50 3.00
Pulse pressure (P,) kgi/cm? 360 5.00 0.82 4.00 6.00
Pulse interval (P) s 360 20.00 7.08 10.00 30.00
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Table 6. Elastic value by pressure loss change factor(algebraic-linear)

Variables Rate of change
o . e, dAAP/AP —
Filtration velocity (Vy) Vf = 7de/ Vf =1.53417 V} =2.30
, e dAP/AP -
Inlet dust concentration (Cy) C = dC;/C; =0.24002 C; = 0.39
AA P/ AP —
Pulse pressure (P,) °p = Tépp = —020172 P, = —1.01
. dAP/ AP —
Pulse interval (P;) ‘P = ?épl =0.01802 P, = 0.36
Note : The Average of V} G, P, P as Vf a Fp ]73‘1_
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venturi with filtration velocity (Vy).
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