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Abstract — A numerical analysis of the pulse-jet cleaning characteristics in a porous ceramic candle filter
system was performed. To obtain the detailed velocity and pressure distribution during the cleaning process
in a porous filter system, the axi-symmetric compressible Navier-Stokes equations including energy conser-
vation equation were solved by using the FLUENT code which adopts FVM (Finite Volume Method). The
effects of pulse cleaning nozzle diameter, nozzle tip position, permeability of a porous ceramic candle filter,
diffuser throat diameter, and cleaning pressure on the cleaning flow characteristics were investigated exten-

sively.
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Fig. 1. Schematic diagram of pulse jet cleaning.
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Fig. 2. Schematic of pulse jet cleaning system with a
single ceramic candle filter for the present computa-
tion.
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Table 1. Ceramic candle filter specification

Items Specification
Filter Model * DIA-SCHUMALITH 20 Single Filter

* Porosity: 36%
« Specific Permeability: 6.3x107"? m’

Properties

Filter Dimension
(Outer Dia./Inner » ®60 mm/®40 mmx1,000 mm
Dia.xLength)

Nozzle

Diffuser

Fig. 3. Geometry of pulse jet nozzle and diffuser.
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Fig. 4. Boundary conditions and computational grid

for the ceramic filter system.
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Table 2. Summary of simulation parameters.
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Parameters Units Values

Nozzle diameter, Dy mm 6, 8, 10, 12

Nozzle tip position, N,;, mm -20, 0, 10, 30, 50

Diffuser throat diameter, D,, mm 10, 20, 25, 30

Permeability of ceramic filter, K m? 6.3x107, 1.26x1072, 6.3x107'2, 1,26x10™"!

Nozzle pressure, Py, Pa 0.8x10°, 1x10°, 2x10°, 4x10°, 5x10°, 7x10°, 8x10°, 10x10°
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Fig. 6, Contour lines of velocity magnitude (Dy=8 mm,
Ng=10 mm, K=6.3x10" m?, P,;=5x10° Pa).

Fig. 7. Velocity vectors (Dy=8 mm, N,,=10 mm, K=6.3x
10 m’, P,=5x10° Pa).
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Fig. 8. Effect of nozzle size on pressure distribution
along the filter inner surface (Ng=10mm, K=6.3x
10" m? P,=5x10° Pa).
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Fig. 9. Effect of nozzle size on cleaning velocity along
the filter outer surface (N;,,=10 mm, K=6.3x10" m’,
P,;=5x10° Pa).
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ing to nozzle diameter (Ny,=10 mm, K=6.3x10"? m?,
P, =5%10° Pa).
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Fig. 11. Effect of nozzle tip position on pressure dis-
tribution along the filter inner surface (K=6.3x107"
m’, N,=10 mm, P,=5x10° Pa).
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Fig. 13. Flow rates through nozzle and diffuser ac-
cording to nozzle tip position (K=6.3x10"" m’, Ny,=
10 mm, P,=5x10° Pa).
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10"°m? N,,=10 mm).
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Fig. 20. Effect of diffuser diameter on pressure dis-

tribution along the filter inner surface (Dy=8 mm, K=
6.3x10""m?, N,=10 mm, P,;=5x10° Pa).
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Fig. 21 Effect of diffuser throat diameter on clean-

ing velocity along the filter outer surface (Dy=8 mm,
K=6.3x10"*m? N,;,=10 mm, P,,;=5x10° Pa).

200 —&— Flow rate(nozzie) - 1.0
(1 ---@ - Flow rate(diffuser)

- -& - Entrainment ratio 41 0.8
150 ©°
Z Aa ok

> e RN {104
® 100 A e ..g. A z
> /o e 102 g
] ——n = " m £
T 50 O 100E

A {-0.2

0 . -0.4

5 10 15 20 25 30 35
Diffuser throat diameter(mm)
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