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Abstract

Experiments on granular filtration of polydispersed aerosols were conducted to determine the changes in pressure

drop necessary to maintain a given gas flow rate as filter becomes clogged with deposited particles. Among the

various variables which affect the increase in the pressure drop during the filtration, the most important one was

found to be the size of the deposited aerosol particles. It was shown that for a given extent of the total deposition,

the extent of increase in pressure drop increases with the decrease of the deposited aerosol size.

For the general case where the deposited particles have different sizes, a procedure was proposed for correlating

and predicting experimental results on pressure drop. This procedure was found applicable to bidispersed aerosols

and polydispersed aerosols.
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Fig. 1. Schematic diagram of experimental apparatus.
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Monodispersed Aerosols
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Tridispersed Aerosols

d; =262, 525 um d, =525 um d, =525um
d,=0.7,1.1,2.02,3.09um d,=1.1,2.02um d,=1.1,2.02,3.09 um
U. = 113 cmfsec L =044 0r0.88cm volume concentration volume concetration
ratio =0.399 : 1 ratio =1.638 : 1.298 : 1
volume concentration volume concentration
ratio=1.113:1 ratio=7.69:1.70 : 1
d, =525um d. =525um
U, = 20.8 cmsec dy=1.1,2.02um dy =1.1,2.02um .
L=0.88cm volume concentration
ratio=1.151:1

d, : grain diameter
dp : particle diameter

volume concentration of particles = volume of particles per unit volume of suspension
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Fig. 2. Experimental results of AP/AP, vs. ¢ showing the validity of uniform deposition assumption.
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Fig. 3. Effect of size of deposited aerosols on the increase of pressure drop.
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Fig. 4. Effect of size of deposited aerosols on the increase of pressure drop.
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Fig. 5. Unit collector efficiency vs. specific deposit.(d,=262 um, U.=11.3cm/s)
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Fig. 6. Experimental results of AP/AP, vs. G showing the effect of concentration distribution in bidispersed

aerosols. (d,=525 um, U,=11.3cm/s)
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Fig. 7. Experimental results of AP/AP, vs. G showing the effect of concentration distribution in bidispersed

aerosols. (dy;=525 um, U,=20.8cm/s)
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Fig. 8. Experimental results of AP/AP, vs. G showing the effect of concentration distribution in tridispersed

aerosols.(d,;=525um, U,=11.3cm/s)
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Fig. 10. Comparison between experiments and prediction, AP/AP; vs. ©.
(Volume concentration ratio of particles in influent=1:1.113, bidispersed aerosols of 2.02um and 1.1
um particles, dg=525um, U=11.3cm/s, L=0.44cm)
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Fig. 11. Comparison between experiments and prediction, AP/AP, vs. ©.
(Volume concentration ratio of particles in influent=1:0.399, bidispersed aerosols of 2.02 um and 1.1
um particles, dg=525um, Us=11.3cm/s, L=0.44 cm)
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Fig. 12. Comparison between experiments and prediction, AP/AP; vs. ©.
(Volume concentration ratio of particles in influent=1:1.151, bidispersed aerosols of 2.02um and 1.1
um particles, dys=525um, U,=20.8cm/s, L=0.44cm)
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Fig. 13. Comparison between experiments and prediction, AP/AP, vs. ©.
(Volume concentration ratio of particles in influent=1:1.298 : 1.638, tridispersed aerosols of 3.09 um,
2.02um, and 1.1 um particles, dy,=525um, U,=20.8 cm/s, L=0.44 cm)
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Fig. 14. Comparison between experiments and prediction, AP/AP, vs. ©.
(Volume concentration ratio of particles in influent=1 11.70:7.69, tridispersed aerosols of 3.09 um, 2.02
um, and 1.1 um particles, d,=525um, Us=11.3cm/s, L=0.44cm)
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