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Fig.3-2 Around the Leakage source B

Rooml Room2 Rooml Room2

Fig.4-1 position of leakage source A (Casel) Fig.4-2 position of leakage source B(Case2)
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Tablel Numerical and boundary conditions of Case 1-1 and Case 2-1.

Component

Condition

Turbulence Model
Algorithm

Scheme
Inflow Boundary

Outflow Boundary
Contaminant

Wall Boundary

SST k-w Model (steady)

Coupled (pressure—based coupled solver)

Convection term:2nd Order Upwind

ACH = 25; Vdiff = 0.5 m/s; TI = 10%; 1 = (1/7)hdiff;Tin = 26.85° C; Cin =0 (Gas—
phase Toluene)

Pressure outlet

Toluene, Csurf = 0.2135 kg/m3 (liquid temperature condition: 25° C)

Velocity: No Slip, Temperature and Toluene: Gradient zero
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Table2 Numerical and boundary conditions of Case 1-2 and Case 2-2.

Component

Condition

Turbulence Model
Algorithm
Scheme
Inflow

Boundary

Outflow

SST k-w Model (steady)

Coupled (pressure—based coupled solver)

Convection term:2nd Order Upwind

DV system: Vdiff = 0.5 m/s; TI = 10%; 1 = (1/7)hdiff; Tin = 26.85° C; ACH=25
Hybrid EVS: Vpush = 0.1 m/s; TI = 10%; 1 = (1/7)hdiff; Tin = 26.85° C; ACH=1

DV system: Pressure outlet




Boundary Hybrid EVS: Vpull = -0.05 m/s
Contaminant Toluene, Csurf = 0.2135 kg/m3 (liquid temperature condition: 25° C)
Wall Boundary Velocity: No Slip, Temperature and Toluene: Gradient zero
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Table3 Numerical and boundary conditions of Case 1-3 and Case 2-3.

Inflow Boundary

Outflow Boundary
Contaminant

Wall Boundary

Component Condition
Turbulence Model | SST k—w Model (steady)
Algorithm Coupled (pressure—based coupled solver)
Scheme Convection term:2nd Order Upwind

ACH = 25; Vdiff = 0.5 m/s; TI = 10%; 1 = (1/7)hdiff;Tin = 26.85° C; Cin =0 (Gas—
phase Toluene)

Pressure outlet

Toluene, Csurf = 0.2135 kg/m3 (liquid temperature condition: 25° C)

Velocity: No Slip, Temperature: Gradient zero, Source term: PCO Model

Table4 Numerical and boundary conditions of Case 1-4 and Case 2-4.

Component Condition
Turbulence Model | SST k-w Model (steady)
Algorithm Coupled (pressure—based coupled solver)
Scheme Convection term:2nd Order Upwind
Inflow DV system: Vdiff = 0.5 m/s; TI = 10%; 1 = (1/7)hdiff; Tin = 26.85° C; ACH=25
Boundary Hybrid EVS: Vpush = 0.1 m/s; TI = 10%; | = (1/7)hdiff; Tin = 26.85° C; ACH=1
Outflow DV system: Pressure outlet
Boundary Hybrid EVS: Vpull = -0.05 m/s
Contaminant Toluene, Csurf = 0.2135 kg/m3 (liquid temperature condition: 25° C)
Wall Boundary Velocity: No Slip, Temperature: Gradient zero, Source term: PCO Model
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Fig.6-1 Illuminance contour distribution[lx] (ceiling, 600[1x])
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Fig.6—2 Illuminance contour distribution[lx] (floor, 600[1x])
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Fig.6—3 Illuminance contour distribution[lx] (wall(x—z), 600[Ix])
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Fig.7-1 Illuminance contour distribution[lx] (ceiling, 1000[1x])
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Fig.7-2 llluminance contour distribution[lx] (floor, 1000[1x])
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Fig.7-3 Illuminance contour distribution[lx] (wall(x—z), 1000[1x])
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Fig.7-4 llluminance contour distribution[lx] (wall(y—z), 1000[1x])

Tableb Value of illuminance (6001x)

E ave[lx] E_mim[1x] E_max[Ix]
ceiling 243 146 2549
floor 589 427 673
wall(x—z) 427 269 838
wall(y—z) 361 275 413

13

Table6 Value of illuminance(10001x)

E ave[lx] E_mim[Ix] E max[1x]
ceiling 390 232 2550
floor 960 700 1113
wall(x~-z) 691 460 1165
wall(y-z) 582 442 661
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Fig.8 velocity magnitude distribution [m/s]
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Fig.9 velocity magnitude distribution around the human body [m/s]
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Fig.10 3D toluene concentration distribution[ x g/m?]

Fig.11 |2 CSP BXENE DM lZ 31T DI EE /34 A~ 7. Fig. 11 T, iEESA PCO S HTE @IS % D7
— ZTHIRL THY, AMEE L OREE 57 B LT PCO DR E R/ BAHER T 52 KD, Casel 129
WCEVS TR ZTTo7- Casel-2 Tl Casel-1 EELEGL THRED D3R TE5. L)L Case2 (2O T
I%,Case2-1 & Case2-2 DO TEREDEAIZ D72 ,EVS O EIMENFENFERILZ. Lo, Casel Tlx
EVS Z )5 T 228 TIRE S OTLIRAZE DY CSP D S LTI IS @ iR B3 M S TE S L. 2055 R LV, EVS
IZEVERNPEEIREN T HR-755Th CSP ONEIZL>TUL, SR E M= 2] AT D a2 65 H
DIRSHT.

SRR 3 i L T2 — AT G R D7 — AL [A] — D 2 L T D 4 IR ES O IR O
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BT RSN -7y MBS O IS ATEBIS R OIRES 2 i 58, DTN TIEH LN~ TDr—
ATHMRBERENT DTN & DT i) 2 22 ] R TRERB L TZ.

100000 r—‘

(11-1) Casel-1 (11-2) Casel-3-600

(11-3) Casel-2

(11-5) Case2-1 (11-6) Case2-3-600

(11-7) Case2-2 (11-8) Case2-4-600

Fig. 11 Concentration distribution in cross section of CSP installation position [ x g/m?]
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3.3 CSP ML Wk A

Table7 |Z Casel (JR{MJR A) DR FLIZIIT DI ML TR E DT RIS LN, Casel -1 L L7477
— ADYR LD # % 79" Table8 (2 Case2 (JWIRIE B) D & FLIZIS1T D ML % B DTG Rds &
W\, Case2-1 &G 7= — ADPR LD F A4 7R Fig. 12 [ZRLICBITHAR BNV =B EA LD TR
T kRT .

IR HR2Y CSP D & Itz D6 (LeakageA,Casel) ,EVS DI L DW ARV = R EE O 3:1%.0.6%
THY,EVS OREIMENENHEZRSIT-. (Casel-2) . F7-IRHIEA CSP 2»bEfN - ROMICHIEA
(LeakageB,Case2) ,EVS D2 kDM ANV R E DO/ #IL 52.5% THY,EVS OFIEI RS
(Case2-2) .EVS D2 L0 " 28 kL, Casel-2 Tix CSP D& LA TR DN A RS-
TeDZDXIIRFERITIp T EE R B,

TR A RS D ZN FAT DU T, Casel -1 (EAMEA G S 72 Casel-3-1000 TIE,2.1 %% EE 3D
L72.EVS ICEWHR AT o7 Casel -2 (TG A ) S 72 Casel-4-1000 T1E,PCO 124V Casel-2 D
DHRICH14.7% DR ERBEN R0 DY, A5 15.37% DIRE N LTz, Case2 TOIEABEDZEIL,DV J7
ULV ZAT o7 Case2-3-1000 TIE,10.5% IR E DMK FL7Z.EVS THR AT -7 Case2-2 (T filliii %
WSS 72 Case2-4-1000 Tl 61.8% (Case2-2 DWW H+9.3%) IR DMK T L, W AR EEHIAEI 5L TD
SRR DA IMED TR S Tz,

FBNIIRE) —DIREL L7 > TDT20, T AJRFEIT CSP O ENLE KT DR REL R AT
LD TIE—E DR RN RITES NN L LS PCO ORREL L, BESOIRE LS
B9, B RAROREE T DR D 2%, L8 LT RN E DR Zh Ra R FFIZ EVS TOHR R
DIRFDMED o7 Casel 4 TIE, JEAMBEER D3RS AT LI W AR EE 2 b SHH5E RLe o7,

Table7 Casel(LeakageA), Nares Toluene Concentration [ z g /m®] and decrease rate[%)

Nares Toluene
case leakage PCO EVS decrease rate[%)]
Concentration[ u g /m?]
casel—-1 no 79090 0.0
no

casel-2 yes 78584 0.6

casel—3-600 no 77652 1.8
A 600Ix

casel-4-600 yes 69849 11.7

casel-3-1000 no 77403 2.1
10001x

casel-4-1000 yes 66934 15.4

Table8 Case2(LeakageB), Nares Toluene Concentration [ x g /m?] and decrease rate[%)]

Nares Toluene
case leakage PCO EVS ) decrease rate[%]
Concentratiol 1 g /m?]
case2-1 no 328 0.0
no
case2—2 B yes 156 52.5
case2—3-600 600Ix no 303 7.4
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case2—4-600 yes 131 60.1

case2—-3-1000 no 293 10.5
10001x

case2—4-1000 yes 125 61.8

85000 400
mno PCO

80000 m 6001x
75000 m 1000Ix

m no PCO

300 m 600Ix
200 m 1000Ix
0

70000

65000

Nares' Toluene

Nares' Toluene
Concentration [ ug/m3]

60000

Concentration [ £ g/m3]

0
Push Jet Velocity[m/s] Push Jet Velomty[m/s]

(12-1) Casel,LeakageA (12-2) Case2,LeakageB

Fig.12 Nares Toluene Concentration [ z g /m’]

3.4 BNV AKE R

Table9 |Z Casel (JRIRIRE A) ODENFEIRIZIBIT DMV AARFE )18 B O fEpTisE 538 LY, Casel-1 & bRl
LT — ADIRFE D #4773 Table10 |2 Case2 (JIRJE B) DENTEIRIZISIT ML= AARTE )R B
DFFNTFE RIS LY, Case2-1 LEERL 7245 — ADPRFED #4777 Fig. 13 ICMV T ARFRE SR A F&
DIWRT T 7w

TRHJED CSP D& 7t12dh D36 (LeakageA,Casel) ,EVS D iin 2525 T 2RO 15 b L 2 DI
DERIT 90.0% THY,EVS DA B HERS - (Casel-2) . £, IR HTRAY CSP ORI R OMICH S

58 (LeakageB,Case2) ,EVS D i1 L5 TR TOYHE ML= 42 O RIT 14.2% THD,Casel &
FEBE L C EVS IZ XD MR E D ERE STz (Case2-2) .

WAZ AR DZH AT DOWNTIE, DV IZEVIR AT 572 Casel-1 (TGl Z )5S S 72 Casel-3-
1000 TiE, 11.0% R EE DB LTz EVS ICEV R A1 T o 7= Casel -2 [ 2GR 2 # 1 S 7= Casel-4-1000 C
I%,Casel-2 DA FRIT+1.8% DIRERBEN RN HY, &7 91.8% DI LB LTz .Case2 T filfiEod
ZhEIE,DV A THKAETT -7 Case2-3-1000 TlE 9.2% 2 E N L= .EVS THR %177 Case2-4-
1000 Ti 28.4% (Case2-2 DD FE+14. 2%)?&%%753‘&%?1“ SN ARAER L L C O AL oD
B SRR SN2 FFIZ Case2-4-1000 O#E R TIE,PCO 1231 B EEHD 2h 73, EVS 0D Fr D FE i/
Zh5: (Case2-2) % L[RIDHE R L7070

EVS (LD RN FE DA 12O T, Casel-1 & Casel-2 DRI EE D 721E,Case2-1 & Case2-
2 OLAIVEE EIZRED ST Z UL IBLE DN BT 5, DV VAT LADT 47 4—F—LRrHER D
Ty a VT —ROBRENEIZLD R OA MLV TES.Casel TILIMHEN T v a7 —RE
TNV T —ROBEHERIEIZHY IR RS E BN A T R ISP H S 272, EVS O c L) K& 7o
FERD N RN EONT=EE 2D FT7,Case2 T IRHIR DV OFT 47 2—W =IO HEEEZ T, v
Ty NOBEBERE LIZ/2\0 2, BVS il L ChE BN D 7R TR ME -T2 5 2 5.

PCO DR EERAFMEIZDUNT,6001x D47 —AL 10001x D4 — A% i35 E,10001x DT X TOD/7/—AThy
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B0 FRZERLTZ.1000x Tl 600lx DA LY,Casel-3 T 1.0%,Casel-4 T 0.4%,Case2-3 T
2.6%,Case2-4 T 2.4% IR FN LA LIz

Table9 Casel(LeakageA), Volume average concentration of Toluene [ u g /m*] and decrease rate[%)]

volume average

case leakage PCO EVS decrease rate[%]
concentration[ 1 g /m®]
casel—1 no 61204 0.0
no

casel—2 yes 6125 90.0

casel-3-600 no 55044 10.1
A 6001x

casel—-4-600 yes 5270 91.4

casel-3-1000 no 54445 11.0
10001x

casel—-4-1000 yes 5038 91.8

Table10 Case2(LeakageB), Volume average concentration of Toluene [ x g /m®] and decrease rate[%]

volume average

case leakage PCO EVS . decrease rate[%]
concentration[ p g /m®]
case2-1 no 7869 0.0
no
case2—2 yes 6755 14.2
case2—3-600 no 7348 6.6
B 6001x
case2—4-600 yes 5828 25.9
case2—-3-1000 no 7146 9.2
10001x
case2-4-1000 yes 5636 28.4
80000 10000
= = Hno PCO
g 3 = 600Ix g 3 5000 ] 1000|x
> c > c
- B = 1000Ix 5 £ sono
E = -
E 2 20000 é E 2000
= g 0 I - = g
=] o 0
© 0 0.1 ©

(13-1) Casel,LeakageA

Fig.14 |

Push Jet Velocity[m/s]

Fig.13 Volume average concentration of Toluene [ u g /m?]

3.5 PCO IZBIT A ML= 4y & Flux 25F
(2 A e A

IS L= B UCBIT 5, PCO (2L AIE B 5y D Flux

Push Jet Velocity[m/s]

(13-2) Case2,l.eakageB

o34 [kg/m*/s] 2R,
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PCO DIHYE 53 i 0> Flux 43 4ild Fig.10 TRLULIZEN O 3D JEE 5340 & RICHMIZ /2> THRY, 3T
DEFEITB T, R2 TOHRITEL72 > TWDZ DRI 2, IR A I & Flux 2423 E
PRSIV TR R D & RIS OB EAHEDO RKIFTITT N TOr—ATE Flux D535 RS
nab.

EVS IZED2N DK ED o7 Casel TIX,EVS IZEVIG YW E OILHD N Z HAL,Casel-3-600 LEL#EL T
Cadel-4-600 CTIZBEME TD Flux EAKEIHD L TND.LNLZARA5,Case2 TIX EVS 295281280,
BETH CTO Flux 25 EFL T ENHLNIT o7z,

0 50 10.0
[ —

(14-3) Case2—-1-600 (14-4) Case2-2-600
Fig.14 Flux distribution of pollutant decomposition by PCO[kg/m?/s]

Tablel1 |2 PCO DifiZ LDy iR w s LA O/ R B O Z R BN O PR E P @V —AT
I, G IS TELDML A PCO 1LV 3RS CTRVIR AR ED RSN Z2C Casel -3 D=
NP EE 1 Casel—4 OF) 10 2 THHD,Casel-3 D43 fEEIT 21507 1 g/s]THY Casel—-4 D4R DK
3 (Lo TS 2, AR D /3R B TR FE AN R E LR DIT DR BIER AV I 2 QU T SN
IREDE Casel-3 TILENREIK TORMENINA DI, ZORRIHKE RITIR ST EHERI TES.

F72,BVS OIS L DIRE AT N T DL, R ENEALT DI bR SN R E ISR T 55
R DORER L, Casel-3 T 60.6% THAHDIZHIL,Casel-4 TIF,92.4%E72-> T BEL K TIXRIEIC
R E D LA . Casel TIHIRIEIEIZ KL T,EVS O w3y 2 = M XA E IR B DM THO VLT
DN Z BT Z DT D BEH 3 LOVKH:TO 43 i S 30 K3 IR T O R L3 i< Ap o 2720 2 XD
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IR R T2 T2 B 2D, EVS IZEVIREE A DAL S 0 Ao /en -7-Case2 T/ fif s LUK
DEAGIT D720,

ZINHOFELD MBI LDV = iR, ENO ML AR 72 S OBEHI T TR KT AT A
(2 X DIE Y E DOIEHARAF L TR L TRY, R S AT M XOTEYE DJEB I 2 Do 55
IZEDREWVIENELNDENZD.

Tablel1 Decomposition amount per surface [ u g/s] , Composition ratio of decomposition amount [%]

Ventilation Wall Floor Ceiling All
Leakage PCO
system [wg/s]  [weg/s]  [we/s]  [ug/s]
5605 13042 2860
Casel-3 DV 21507
A (26.1%  (60.6%) (13.3%)
214 7034 360
Casel—4 EVS 7609
(2.8%)  (92.4%) (4.7%)
6001x
209 3556 249
Case2-3 DV 4014
B (5.2%) (88.6%) (6.2%)
338 3310 303
Case2—4 EVS 3951
(8.6%)  (83.8%) (7.7%)
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FAE

AWIETIE, V=20 ay 7 NOIHBIE OWABRIE 2D T 284 HYEL T EHIAK (DV) AT LET

a7 WO RpTERZ O L2 B RS AT L (BEVS) ORI KO BT 7 /L OBEIN O EMMBER S
(X DB EEAR TRV RIS TSI 20 S L 7 22 R E S AT L e R, TN E DR
HlEIS AT AT DR AR REZR CFD IZ K AMRHT#E SR A el 32 2 CHGIEL 7.

AAFFE TR RA LU TICELDS.

V)

2)

3)

4)

EVS TiZ, 7yiaP=y Bl 0.1m/sNCL7285E HKHE D DV KD 4% L R TEDZ<D
ZERDTEADHERS LT AF Y E OIRIEIR OB FTIZ I, EVS OHR 2N RAT R EL B2 IR T >
T/ TNT = RITEEEN G YRR T Y 2V =y Me BT D5 81, BN RRO LR EDS 90.0%
B LT L L IRIRIE DN B OBBIZHN 7 s 27 —Rb DY = MelRIRIR N EAEZ T 2 WA 12T
IR EEARIREN MK NI LT 14.2% DD Toh o7z

SRR A BE IR « RIS S 28T, A R I L7 TR TOBKIE - IRIRIR O 7 — A TR K
JMERE A BRI SN D Z S ffEsB LT S AR XA 78 KU A, i AL O IR E (LS 9°, BN 2RO
IR ZAR T E72.PCO DOVE Yl B 53 fift B IRE T ST 05 D5 Yy B I E KA 73 5.2 DT=8 EVS 12X D
T FEEGTRR 2N 14.2% LRV R BITIE PCO 134 14.2% D FE IR SR ELER R &\ VR 2 S8R L T-.
Z UKL T EVS I X DI D 2h SR8 90.0% &\ A 121E,PCO % BVS Il IS¢ 52T+ 1.8%
REEWD RN LR T DRER LT~ T2. 2 D728 PCO 13, 155/E OIFIRIFN THITTE 77, EVS 12X D%
HEPMENGEEHEL CTHBIICE R T2 ENEELNEN 2 5.

775 Y E DR 1 C ORI ZARE LIZAHFFE T, PCO TR COA R EAMU O & el L TR EL,
FRIZIRIRIR)E L CORREEDRKENVED Flux 50BN o7 2, 7y 2y =y RNRIRIRIC
B AL MITUEO BV EVS IZX0I T 5618 B & ORI TO /0 fif 853 KiE L2k
STZZEMD RS AT ML DG G E OILHUMKAFL T PCO DR EPE(LL TODI LD R
.

CSP &FLICBIFAM =W A B, EVS Z a2 X T — AT LIz L L vy 2y =vh
LD DOZEAIZERY, AT I SR EE IR DS T R S D fER M RS T BB NIIAR Y — DR EE S
LT TNDT2D W AJRFE L CSP OFREANLE 35 L ONE Y& O IFTIRIR ONLE I K E KL TR, #i
R AT DO TIE—EDOWARERBEN R IIFFLNIRN . LA LRAE PCO ORIRELTLIRES
DIGREZASE T, EMBEROREL T ITF RN HD%, ZELTZRNREORD 2R FEL, Fr
IZ EVS TOREJA RN -T2 Casel—4 TIE, AR D3 LT AT 2 L0E AR FE A 25 <J8
D EEDIEREIR ST
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