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ABSTRACT : In the present study, flow fields inside a photocatalysis air cleaning system have been
investigated to obtain the data for optimum design of the system. For this investigation, we first predicted
the pressure drop of a photocatalysis filter. Based on this calculation, we replaced the filter by the porous
media and analysed the performance of the entire system. This porous media assumption could predict
characteristics of the cylindrical photocatalysis filter within 1%. Two cases of the cylindrical filter were
considered in the present calculations. The first case had an inside diameter of 6 mm, while the second

case had an inside diameter of 20 mm.
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It was found that the first case of filter showed a pressure drop three times higher than that of the
second case. In addition, the cylindrical filter equipped with a housing to hold a number of cylinders in a

bundle was also analyzed. When the housing was present, the pressure drop increased. It was found that
the pressure drop is 8 times higher than that of the case when the housing was not equipped
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Fig. 1. A schematic of the computational domain
and boundary conditions for the cylindrical
photocatalysis filter (1/8 section)
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Fig. 2. A schematic and the boundary conditions
of the ajr cleaning system
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Fig. 3. Geometry of the cylindrical photocatalysis
filter

411 ?ll&‘%@' ) A=A 4%

FEo) YR{Ee AddMe da7¥ Fvl9
HEAQ F2E Jz’s , AR fAXAE ©)
£38to] o) 1/8 FHE ALFgLr I3}t
ay, ol2F ANGgs AAzAe BddE 2
Z8t7] ¢sted, 1/4 83 1/2 32 Adggoz A
AY 299 dHE vwele BT

Fig. 4, Fig. 5, Fig. 62 z}2te] 9o i A
A993 AAXAE YEh 2 o, B ASE
siMe WH 6 mme) 4@y Eu)7t 2AFHUG Q¥
Hell4e) YFEEE EF 1 m/so]H, o]E Reynolds
2 @AY oF 200] Ho] $F o) Pk

Fig. 4 A computational domain, boundary conditions
and a grid system of the cylindrical
pPhotocatalysis filter for case 1 (1/8 section)

Fig. 5. A computational domain, boundary canditions
and a grid system of the cylindrical
photocatalysis filter for case 2 (1/4 section)

Fig. 6. A computational domain, boundary conditions
and a grid system of the cylindrical
photocatalysis filter for case 3 {1/2 section)
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Fig. 7. Comparison of pressure distribution for the
three test cases

Fig. 8. Comparison of velocity distribution for the
three test cases
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Fig. 9. Comparison of pressure drop inside the
photocatalysis filter for the various inlet
velocities (without housing)
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Fig. 10. Geomeiry of the cylindrical photocatalysis
filter with the housing
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Fig. 14. Computational grid (512076 cells) for the
photocatalysis air cleaning system
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Fig. 15. Mass flow rate of the photocatalysis air
cleaning system with the 6 mm inside
diameter cylindrical photocatalysis filter
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Fig. 16. Mass flow rate of the photocatalysis air
cleaning system with the 20 mun inside
diameter cylindrical photocatalysis filter
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