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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 air cleaning system
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Fig. 3. Geometry of the cylindrical photocatalysis
filter
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Fig. 4. A computational domain, boundary conditions
and a grid system of the cylindrical
photocatalysis filter for case 1 (1/8 section)

Fig. 5. A computational domain, boundary conditions
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)

413 Zvj 37739 ¥
B A7 2dlyd W3 6
Fig. 304 B 4 gle XY 2es] WHEHI &9

Mg so] glou, AAlY FEule T8 D)

9 AN A8l i Ao Be stz 13
e #H9goz AN Utk o H9Ae B

Fatol9) thololR=d {EEF 63% BT FHAA]F)
T WSS 53t 3719 i—E——% walste] &
SAGE FZoEN, HA EZujdre ¢
ek Fig. 904 Hedxle AT AXA "ok
Fig. 102 o]&it &9-Ao] FFuje] ¢4g ZaiFo
v FEE setiy] H3 AHgdE S g3
2yzojnt. A HAE A3 folote=y =2
= 100% HAHAD, & FFRAE ZF 2 mme] HF
2o] #& FH3e= 5L LA Aok o=
@_zﬂ«] o vl ohax FFE mdPo) s,
A9 T2t FEoje] 4E FaiEed vXe ¢

TS IAsde 2T Zeg Az
Fig. 112 £ Ao A2 A, ¢Ae] Qe
4o vls] iR ST 7N o 8u) A= &
4 ZetEe BT doh AAY 9L tho]
OlRE=YH HEEZ 63% BAET 22477, FEFS W

zZ

e A TREZ I Zo] 1.7 mmY RE 7

2



29 g FR-AAE-H2E-PF A 147

39, AR golnel 4 BeRL oluct Foj
Aolck. 2, o] AHE Fal WA AHLHT A
sexol AW Eulo ¢ FaPel MAE FB
o) Wl§ ke AE T 4 ATk

23
=

_7EB

0 = H Sl =2

7.

Fig. 10. Geometry of the cylindrical photocatalysis
filter with the housing
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43 713 A9 WF

Fig. 13 & Fig. 14 = & A7 A8-8 371393
Al=Ee] HA Nz} ARS A% ARAE A B
AFI o} o] Az AERE SaNE, a1gn
SHHEQ 39 Fhez A A ok AlaFle] g
SEES LEHE T8 AsE 37 2oA diese

ko, FEoll 2749 Fr1HAZE A AFele H)
719e] A= Aok s 2709 F718(B)
o3 FY9E 37171 Role Feoln, FHEE 37449
FE) QE|FT 6719 Aeld F=7} Sioh Fg. 139] A
FATE =T 371 37IRA7Y HFe w9 4
W 78S 7iEshe 9382 AT 350 e
FEe A gk 3Y, CE Avks IV FE0 9
RS TH3EA vl 52 522 F3} o] FoiAA
o, DE 533ke I7Ie BE Rpune HEd
Mgt F&7} o] Fo)AA Hug, JiHes H3IE
£0] wi$ RopAA "ot

AS A= 2|
: 3% S0s
B& A= 37|
: 38 0s
C& ALhk= 3t >
:BBRY UL S
DS A= B
:BBMY Avst 3

Fig. 13. A schematic of the photocatalysis air cleaning
system

ZAH™7]& M8H H3=



148 BEo 713 A2 AedEE AT AT WY AL B FARA

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 mm inside
diameter cylindrical photocatalysis filter
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