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Prediction of Pressure Drop Using the Internal Flow Simulation of
Pulse Air Jet Bag Filters

Kyeong—Min Jang, Eun—Sang Jung, Jeong—Min Suh’
Department of Bio Environmental Energy, Pusan National University, Miryang 50463, Korea

Abstract

With continuous industrial development, the types, and amount of particulate matter (PM) have been increasing. Since
2018, environmental standards regarding PM have become more stringent. Pulse air jet bag filters are suitable for PM under
the 20 gm and, can function regardless of size, concentration and type. Filtration velocity and shape are important factors in the
operation and design of the pulse air jet bag filters however, few established studies support this theory. In this research,
numerical simulations were conducted based on experimental values and, several methods were employed for minimizing the
pressure drop. In the pilot system, as the inlet duct velocity was faster than 19 m/sec, flow was not distributed equally and,
re-entrainment occurred due to the hopper directional vortex. The multi-inlet system decelerated the hopper directional vortex
by 25 ~ 30% , thereby decreasing total pressure drop by 6.6 ~ 14.7%. The guide vane system blocked the hopper directional
vortex, which resulted optimal vane angle of 53°. The total pressure of the guide vane system increased by 0.5 ~ 3% at 1.5
m/min conditions. However, the filtration pressure drop decreased by 4.8 ~ 12.3% in all conditions, thereby reducing the
operating cost of filter bags.

Key words : Pulse air jet bag filter, Filtration velocity, Pressure drop, Simulation

LME 7] 9.0d0] 2olo] EItkRyu et al,, 2007; Suh et al.,
2012). ojo] we} ARoll A= 2018 3 27U E u]

e BAPIROR QIR TSR ¢l AHA] (PMys)ell et 347128 7steto] Algslar

_;‘%
g
o
2

e} o} 7)o RbE|o] Mg E= ti7] e HEdo] St ¢JtH{Ministry of Environment, 2018).
gk opet TR of2] 7R R HhefEliA|aL Qi 53, ARV HliE SR MRS A 2sh7] f1el o

HIAHAR= thefst 4k e 2 e viE=, A& oFs} 20| R du|7} AR Q)Y o A=

o] 'detel wiek nMHA| ) &S] S1ske] ARt

DAY LGB HeIS 18 71 WA O ANgE

Received 20 February, 2020; Revised 12 April, 2020;

Accepted 16 April, 2020

*Corresponding author: Jeong-Min Suh, Department of Bio Environ
-mental Energy, Pusan National University, Miryang 50463, Korea
Phone : +82-55-350-5436

E-mail: suhjm@pusan.ac.kr

The Korean Environmental Sciences Society. All rights reserved.
€9 This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



458 A7 -

Diaphragm
Regulator valve

vahe

Pressure tank

DC motor U

Ceanar

Pulse nezzie
Blow ube f
§

Bagfiter compartment

essuredrop
measurement

Venturi

Filter bag

Dust screw feeder

Dust sampling

Dust

Fig. 1. Experimental apparatus schematic.
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Table 1. Characteristics and components of coke dust
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Characteristics Value
Particle mean diameter (ym) 58.9
Standard deviation of diameter 13.2
True density of particle (kg/m’) 1,780
Components (%)
C Si0, ALO; CaO T-Fe Others Total
78.6 6.56 2.74 1.45 0.95 9.7 100
Table 2. Characteristics of filter without surface treatment
Specification Value
Material Polyester
Size (mm) / Cylindrical type @140 x L 850
Thickness (mm) 2.34
Air permeability (m”m7sec) 0.166
Number of bags 16
Total filter area (nr) 5.98
Filtration velocity (m/min) 1.5
Initial pressure drop (Pa) 206
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Fig. 2. Pilot system diagram and simulation volume.
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Table 3. Pilot system experiment conditions and results

Conditions
Dust concentration (g/m°) 0.5
Filtration velocity (m/min) 1.0~2.0
Total pressure drop (Pa) 469.7
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Fig. 4. Pilot system gas flow stream lines at Vy= 1.5 m/min.
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Fig. 5. Pilot system static pressure diagram at Vy= 1.5 m/min.
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Fig. 10. Multi-inlet system gas flow stream lines
at Vi= 1.5 m/min.
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Fig. 12. Multi-inlet system pressure drop by filtration
velocity.

EAS EYU 5 = o] AR 7REER X171
3% 71 "EQ| 2|7o] HalElo] A2 AAJsl= St
ulg} A F1E arefstojof gtk F7) ulg- 245t

9 A2 g7k TRfelo] Q1T HEo] ke AAjslel
SEaS A8, REAStE olEsigl
Fig. 14%= thgate] gAko 2 H& thggke 7| o

6.576e+000

-1.261e+001
[Pa]

Fig. 11. Multi-inlet system static pressure diagram
at Vi= 1.5 m/min.
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Fig. 18. Guide vane system gas stream velocity diagram
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