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Abstract — To optimize the pulse-jet cleaning system of porous ceramic filters applied to IGCC and PFBC, the effects of fac-
tors on the cleaning performance were investigated at a temperature of 298.15 K and pressure of 1 atm and 723.15 K and
20 atm, respectively. The diameter of nozzle, the size of diffuser throat and pulse-jet pressure were the main factors of pulse-jet
systemn. In case of 298,15 K and latm, the effective diffuser throat size was 2 to 3 cm which depended on pulse-jet pressure, the
diameter of nozzle 0.4 to 0.6 cm and pulse-jet pressure 4 to 5 atm, respectively. In case of 723.15 K, 20 atm and the diameter of
diffuser throat was 2.5 cm, the optimum diameter of nozzle was about 0.4 cm and pulse-jet pressure 50 to 60 atm, respectively.
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Fig. 1. Cleaning flow of pulse-jet system.
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Fig. 3. Eftect of diffuser throat on entrainment ratio.
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Fig. 10. Regular friangular arrangement of filter element.
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<

: diameter of diffuser throat [cm)
:energy per unit mass [erg/g]
: friction factor [-]

’—h(D“UU

: Newton's-law proportionality constant [em-g/dyne-s°]
: [ength of filter [cm]

: length of nozzle [cm]

: length of diffuser throat fem])

: mach number [-]

Il

-

: molecular weight [g]

z

: momentum of cleaning gas {g-cm/s]

: number of filter [-]

: pressige [cmH;0]

s pressure of cleaning gas reservoir [emH,0]

rEWZEIE R

: gas-law constant [erg/g-K]

~
@

: Reynolds number [-]
: radius [em]

-

Iy hydraulic radius of conduit [cm]
T :temperature [K]

t :time [s]

u :axial velocity [cm/s)

u, :local sonic velocity [cm/s]

v, :cleaning velocity at external surface of filter [cm/s]

v, . cleaning velocity at internal surface of filter [cm/s)

W : mass flow rate [g/s]

X :axial distance in fitter tube [cm]

AP; : pressure difference between internal and external surfaces of filter
at cleaning gas inlet [emH,0]

Ar : thickness of filter wall [cm]

Y :ratio of specific heat at constant pressure to specific heat at con-

stant volume [-]
%, : permeability of filter [cm?]
K :ratio of entrainmemt flow to cleaning gas flow [-]
p : gas density [g/em®]

L=k

av :denotes average value

¢ :denotes environment

i :denotes inlet of filter at cleaning
n :denotes exit of nozzle

ni :denotes inlet of nozzle

¢ :denotes cleaning gas reservior

t  :denotes diffuser throat

i :denotes inlet of diffuser throat

—
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