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DEVELOPMENT OF FLAT-PLATE TEST CHAMBER AND
MEASUREMENT OF MASS ACCOMMODATION COEFFICIENT OF OZONE
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Kazuhide ITO, Shinsuke KATO

This paper reports the results of test chamber experiments and the estimation of mass accommodation coefficient of ozone to solid

surfaces. The test chamber had one supply inlet and one exhaust outlet, with a cavity of dimensions 2.0m (x) x 0.3m (y) x 0.01m (z) in which

a two-dimensional flow field was developed. A laminar flow field was developed in the test chamber. In order to discuss the order of wall

surface deposition for ozone, the concentration reduction of ozone in the test chamber were measured. Furthermore, to estimate the mass

accommodation coefficient, which represents the deposition ratio of ozone to solid wall surface, numerical analysis corresponding to the

experimental conditions and with a built-in deposition flux model that include mass accommodation coefficient were carried out. The esti-

mated value of the mass accommodation coefficient for ozone to solid wall surface ranges from 2.3x10° to 8.7x10°® [-] under temperature

conditions of 293 [K].
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Reference Material v [-]
Teflon 2Xx10%
Glass 2x107 —<1x10*
Stainless Steel (sus304) | 3X10° —<2x10*
Altshuller et al. Stainless Steel (sus316) 8X10° — 1x107
(1961) Aluminum 1.3X10° — 1.3x107
Polyethylene 1.7X10° — 8x 107
PVC (Nalgon) 5X10° — 8x107
PVC (Tygon) (2-5)%x10°
Glass <1.6%x107
Silicon Rubber 1X10°
Cohen et al. P
Polyethylene 3X10
(1968) .
Nylon 1.7X10°
PVC 3X10° — 1.2X10°¢
Glass <1x10°
Ryan et al. Latex Paint (9% rh) 3X10°
(1992) Latex Paint (50% rh) 1.2X10° — 5x10°
Latex Paint (91% rh) 8x107°
Cotton muslin >2 X 10* — 1.9%10°
Plywood 4.7 X10° — 5.8X107
Sabersky et al. SHOO
(1973) Nylon 5.1 X10° — 5.5%x10*
Aluminum 1.1 X107 — 5.5X10*
Plate glass 1.1 X10° — 55x%x10*
FEP Teflon 5.5x107
. Clean Glass 5.5X10°
Simmons et al. - "
Red tiles (new) 4.5X10
(1990) - ;
Bricks (new) 2.2X10
Concrete slab 7.9X107

Inner:Glass
Outer:black sheet coverd
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SINTWDE, AT Y b LEME B E TO x=300 [mm]DBhE
BN CTFFICEF T 07 7 A MGELTERNEBRIER SN D
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Glass Chamber Vol. 1500(x) [mm]x300(y) [mm] x10(z) [mm]
Air Inlet Velocity U, = 1.0 m/s (Re=700)
Air Change Rate 2400 /h
Temperature 20+ 0.1°C
Relative Humidity 30+ 10%

K3 ERSF—X
Exp. Case Building Material Ci, [ Ozone] U, (=1)
Case (eb) Glass
Case (el) SUS 304
Case (€2) Water-based Paint
Case (e3) Oil-based Paint

1.000 ppm 1.0 m/s

Case (e4) Wall Paper
Case (e5) Plywood
Case (e0) SBR Rubber
Case (e7) Cedar
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UV Photometric Analyzer
Ozone Analyzer .
(SOZ-3300, Seki Electrons)
Meas. Range 0-9.999 ppm
Min. Range 0.001 ppm
Sample Flow 1.5 L/min
Average time 10 min
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ELTfER, TVOC LT 30ugm’ LR ChHhDH Z & &R LT
HED

6.1 EB—X

TR — A %R IR T, Fr o n"—KiuiH A7 AmNKT B
Back Ground @ Ozone {174 % #Hli % Case (eb)Dftt, SUS 304, ~
A v ME, BER, B, SBR T3— RO 7 HOBFEM & x4
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# 5 Ozone i EERIERE R 72 5 ONT y HEEAE (1 side dep.)

Exp. Case Con. (1) Con. (4) v[-1
Case (cb) 0.999 <1.1 X107
Case (el) 0.954 3.4 X10°
Case (¢2) 0.934 49 %10
Case (e3) 0.921 6.1 X10°
— 1.000 "
Case (e4) 0.968 23 X10
Case (e5) 0.894 8.7 X 10
Case (c6) 0.920 6.2 X10°
Case (e7) 0.932 5.2 X10°
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7% 6 Ozone JREHIERE R 72 © ONC y HEEFE (2 side dep.)

Exp. Case Con. (1) Con. (4) v[-1

Case (eb) 0.999 <1.1 X107
— 1.000 p

Case (el) 0.903 3.7 X107
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W%’ﬁﬁﬁ(x:soo mm). Con.(3){\7 (& |3 35k EL A4 18 38 1 4 (x=1800
mm), Con.(4)IFXWIAA T v MEFTIE=2000 mm)TH 5, R 513
EAERITT v //\*W@rﬁﬂi‘ |11 D (1 side deposition) (2 E kF 5
B 2 R L 72356 O EEIE AL Con.(1)72 5 TNT Con.(4)D Ozone I
FERERRETH DO, REOMEIXK ISR BRI ER TH
% Con(DAZE DL TR T L TRL TN D,

F v U= HERE L 72V Case (eb)id, T v S — A&k k
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HF ¥ 73—? Back ground @ Ozone I ER TEZRTHDOTH D,
Case (eb) CIEIEEHIE A Con.(1) & Con.(4) D EEHIE RS R4 il L7z
6. Ozone IR TIE 1%AKRMTH Y, H 7 X% Flat-Plate Test
Chamber (585t /g% F v > /3—)D Back Ground (2351 % Deposition 73
MPBLATREZ LV Ch D 2 & BRI Tz, F 7z, sRBio R atb mi
%D Ozone AL FIZHE H LIZBA (T b bR Tk S 7z Con.(4)
DFEIZHE B L72354A). Plywood (Case(eS)) & ixi& L7=i4 DIRERK T
Nk K TdH Y. NEIZ SBR Rubber(Case(e6)) . Cedar(Case(e7)) .
SUS304(Case (el)), Oil-based Paint (Case (e3)). Water-based Paint (Case
(e2)). Wall Paper (Case (e)DIETIREMR T3/ NS < R DHER & 72
Too BIRDZ LS Ozone LK T DORE NI — R ITEMEE T
® Ozone JLA& R(FH TODHFMRRE)NRENZ L ERFLTND,

E BT SUS304 DA ZERGRE LT, Fv v/ 83— NN Z T

H kBt G b % X & (2 side deposition) L T, Ozone J FE{K T
DREEATSTfEREFK 6 IRTET, YROBRTH LM, x5
T % SUS304 DRRE M & 2 51T E L 7= 2 side deposition D F5 &
WZIE, # 5127”7 1 side Deposition D565 & b LT, Ozone JiEK
FRNPKELRD,

8. BAEARMTIZ X % Mass Accommodation Coefficient DHEE

AREITIEAH Z A% Flat-Plate Test Chamber (5 @A T v o/ —)D
TR T BRI R E O B ZER O (K 1SR LTz x IR0 x=300
[mm]{Z{E DS x=1800 [mm]AL & £ T 222 M5 & L CEmEfig
HrZ&4T 5 T & T Mass Accommodation Coefficient DHEE 21T 9

F ¥ N NEH LEORNG E I ER T w7 7 A VITEL
ToBUR L ARE L. EWRHT IR ) OIEENT 6 L, BIRRNHoic K&
WEARE L72E. F % o /N—WND Ozone I E L% Flalk 9~ 5 ik )7
BREL£TIORT, BTFO 1 3F v —0OBMERERE X(=1.5
[m]). hiZF ¥ >/ N—0 z FAH0E (=0.005 [m) & <3, £z, EBRSG
XY, R OALE TO Ozone HE C, (=1.000 [ppm]), “FHJEGE u
(=1.0[ m/s]), Ozone DX T F1T 5 5 FIEHARER D, (=1.81 X 107 [m?/s])
¥ & 0% Boltzman 3% (v) (=360 [m/s])% =9

#Z 7TIEARTHERARZL R ER LEBEREGEEZAWCTHEB L
Mass Accommodation Coefficient (y) & X 1 (27853 3 BEHIE A (3)(x=1.8
[mINLE=x NI 2 VR E(Cue) DBR Z X 5137, MM I
Z IO 11 (1 side deposition) DI E L7-a &, BT 20H(Q2
side deposition)lZF% & L= HE DR EZ I TRL TN S, 50%
Mass Accommodation Coefficient (Y)DIER KR E < 702 &, BEM R ERE
WiE% D Ozone LT & RE <20 | PR (Coe) DIEAME T
DEFEFERLTND,

SITR LTc y LM EIEE D Cp DBIFXZ N T, £5I1TRL

# 7 Chamber N ™ Ozone j ¥ gk 5 220

2 2
3alz —16—C:D06—C,—h3zsh,03x3xL 3)
2 (\h Ox 822

E=7/§%>C at z=-h (€3)

J=D,
—=0 at z=h ©))

C=C; at x=0 (©)

g
<
a

1.00

0.90

0.80

0.70

0.60

\ )\
&t 1 Side Deposition
\

0.50

0.40

0.30

0.20 2 Side Deposition

0.10

0.00
1.0E-7 1.0E-6 1.0E-5 1.0E-4 1.0E-3 1.0E-2 1.0E-1 1.0E+0
Gamma(Mass Accommodation Coefficient) ¥

5 Cue &y DRIR

7o RS E RS R A Tl THERE L 72 Mass Accommodation Coefficient (y)

DFERE FRFRNICRT,

F ¥ 73— ® Back ground @ Deposition %7~ 7" Glass (eb) Ti&, vy
OAEAS 11X 107 AT & OEERFER & 2p o7z, Eio, ARRETHES
L L7 Glass < 7TREOEMITHIT % y OEIZET 1L.0X10° [ DA
— X Llpole, BIROFRND, yEIE Ozone JRE DK FEIZ A L
TRZ <72 Glass (eb), Wall Paper (e4), SUS304(e1), Water-based Paint
(e2), Cedar(e7). Oil-based Paint (e3), SBR Rubber(e6). Plywood (e5)®
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