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F1E KFE
1.1 U Iz
JEFEHN O REFEVREF CoOAELRTHEAEZH Y B AR TEHGHEFFEL» T L L TH

WC—EDOREMEN B L. Rl L TR A IZ & o TIEREED 100%I2F 5 < @5
WL 20, BRI REOEEANMARFH OHAGNICERLS R2EMAIH 5. RED
WEMOEKEMRFITZER S AT DA, BOBM K& T OB KICHE R EA
BRLMHFESNRIbOO, BE - BHEHICIILERENERLEOSKMET CREEM O F 8
MBNOENDZRMEDH DD, BEIZCE O TUANADBEERBIZRIBENHDH. &
WE N A EBNITITEFRMEOGIKEZN DV, I - BN ORENIRET D720
it >N ZEM & L CEREY X7 OpMmBNRRDATBENE VR, BE A OHE
WERBEZ X4 & U 72 Y MR R+ O FEBUC B 9~ 2 WF 8 ) &5 B 13 2 72w

COXEOIREFERNL, BYANAZAORERENEREZHNT 22 LITEERRBETH 50,
FHEARFICFEMFR T2 2 SRS TIHEWY. bk, EENREZEMICHE TS Z
R FTRE R BE AT FIE IR ERERFFOLLDOOHENRFETH S

AHEZE TIX, CFD fEHT & Bl AMKE T /L (CSPY &M & L 72 AT Tk &2 — MR 1) 70 3@ 8 X
AHEBNBEEMBTICENL, ¥ — s DFFHT & AT D R F IR DT IC & » T
EREDOKPEITFTRBEBOKRGEY A7 2 THFMT 52 & T, kELERENEHRHY
NOMPZITH> 22 HME L THTFZ1T .

RimTiX, 2 BB TAMT CTHEALEZAKET L « SZAET 0V OME LT
FZfhaR L, H3EICBWT CFD T o FiE &3, & 4 =2V TR IEBUiE AT o
MEZLZHZWAT LS. TLTH S ECHMITERELRL, H6ETABEELER AT A
NN AEENORN - EXIRESH B L OEEEERBREBOKEY X7 I2hH 2 5%
BIZOWTOBRLERGGOBRIELZT 5.



B2E WG - BESHEITEEHSE

2.1 f#EMTET L

2.1.1 HEANEKEET LV

ARWFFETIL, MEANABEERNORNYE, WBES, K FIiBmETz17 5 20|

-
—

, NIRE

[ O &R 2 FEM I BB L 72 8 AK€ 7 /L (Computer Simulated Person; CSP) % 1E ik
L7-(X 2.1). CFD fHr O Gt H AN 2 K S ¥ 572012 CSP BRI B & 83 5 55y

EiEE S THEMBVREITEL L

7. KT, CSPEZHWEZOMHEZHHRT H720D

oo ORI E L THARER 332mm, HE 4mm)OBBR O E2#RE L (K 2.2). #

2.1 12 FM 7 CSP O HE 2 /r 9.

(

) ®)

2.1 CSP D4 TE (a) HEALE T, (b) SEALE T L

2.2 CSP @ B O g Ik

% 2.1 CSP O 52

Segment Seated Model Standing Model
Area of Whole Body [m?] 0.91 1.43
Height of Body [m] 1.2 1.7
The Number of Surface Mesh 6900 12700
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ENBREMATIC CSP 2 H T 28, FICHBERES CIIAKRAERRBRICE A LS
WMOFBENEEL D, KT CTIIAKREBRBEFI O DIZ Fanger @ 1-Node model
FREEROBEAOEREME L L TH AL, £/, M A3 AMREORE ICHELZ T
TERBENPENT 270, BELOBBENEETHL. LN - T, KEENmIC

@ Water vapor mass fraction & 5 2 7=

2.1.2 @EARRET L

ARFEAT CHEH T @8 N A E 7T VL, ISUZU b #Effk S iz CAD 7 — # (X 2.3)
L LICHNERBROALEZB/BLEZET VL THD, A v ¥ afERIZIE ANSYS/ICEM % {f
AL, K242k, &5, 2EEXKOBEY THDH. NAEmMIIKHATH Y, &Ko)
DO HKNEBEL.

X 2.3 WBE)X A D CAD & — ¥

2.4 SEENZAET LD



22 BT — R

22,1 NBEERME

KA TIEBE AN A HEENOREABPRRD 2EBEOr — A 2R L L. M 25
D CSP # HEERNICRET DL THIALLZ2HEEDOABEESRMEL XA v a2
AR (X BEREOGE 79N, OILHEIREOAEF 31 ATH L. WEKRED 79
ANENBEBE 100%E EFZL, )D 31 A2 ANBEE 39%E TEL.

(a)

X 2.5 N B R

(a) 100% (6.1 million mesh), (b) 39% (4.6 million mesh)

222 ZEHFT AT LEAE

AR TIX, WEHAMERRAOTr — AL RKEOT7r — A0 2 BEEZEHRY AT 5%
e Liz(| 2.5). RIFEWEOKRMT CIEEITRICELT 2N EESCHRBBER L EIEE
Y, EWMBT 2T o7, R22CKMETHT LMy — 2 25R7.

Inlet Outlet

Outlet

I Inlet
M Outlet

(a) (b)

X 2.6 2230 2T b5

(a) Standard layout, (b) DV layout

2.2 AT — A

Standard layout DV layout

100% Casel-A Casel-B

39% Case2-A Case2-B




23 RHAMKET IV

NAHEENERIZIARER, ZFHICL285, Ba2rbO0AHAWICL s TR SN
TWa7e), BRNOFERMEIANAZAEENORERTZ2EZER T 2 ICHY EERERO
— DO Thb. £ T, AW TIX ANSYS/Fluent THWOH N D — M2 FIEEZMHEH L,
A 5B O f 82 &R 7.

ANSYS/Fluent (%, FFEEBIZAD KEABRNDOLOBHIREZFHAET LH-OICHHNA
METFT L EZEMHEL TS, AHAMET VICIIRBE B FE LS DO BE FiED 2 o
DATarBNdh, KEHF TIEZREBEEFELMEN L. KB ERFEIT XL
F— A0 KFLE L TCHNAMZEHN T 2FEFICHENTEHNRFRTHD. £
7z, Discrete Ordinates (DO) ET7 L AMHLTRAAL CNOBARDEEZZHE T 245
A, DOET NI E—LTMEREDONT A —XEHES 2 DHF T > a U PNER
BETHD.

2.3.1 KOG BBFik

KGN BEBFIETIE, KEBOMEXZ e BHEIZE > TET ST KE G
XY, BELEEBEELZEI_RToOEBERAN/MAERITHI LD Y =—TF 4 &~

SN ETEN, T RTOERGENEICESXIOKBEE S AT 28R @ o B
RBFHEEIND., KBLEBEBRFECLI > THREISNEHREORT R ITZ XL — R
KoY —RHLRD.

KB FIEITER BY, EBAR, KRNICKX2NHBELEZFRT L2 FIETHD.
B H 61X Two-band spectral model 3l S5 728, FHIEEK & RABBL DO Z £
AT, FwmENEH IS, IEHBHHIZIE, single-band hemispherical-averaged
spectral model NfEH S5 . FWFE L WILE L L CHEIcT 2MEITEE TN D O AHOL
MK L TCEZESNTEY, ANSYS/Fluent T KO AFAIZIE LTI OEOFH
A/ AT O .

T EITER TP O AT ICKH T HEEBICH ERETref(@) 22 52 LI X

T(0) =T(0)Tref (0) (2-1)
Eb. T, BMEROMEBRETEf(@O)IZU TFTOLH>ICEL ZENTED.
Tref (9) = a, + a, cos() + a, cos’ (0) + a, cos® (A) + a, cos* () (2-2)
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Flo, KFERITERFAPLO AT HT 2 RKEFICHIERE Rref(O) 2N %2 5 =
e (e )
R(6) = R(0)(L— Rref (0)) + Rref (6) (2-3)
LD, T, RHE O M4 IE R Rref (0) 1%
Rref () = b, +b, cos(d) + b, cos® (@) +b, cos*(9) +b, cos* () -T(H)  (2-4)
Thsd. #2HANDOHEEIT

0 1 2 3 4
a -0.0015 3.355 -3.840 1.460 0.288
b 0.9990 -0.563 2.043 -2.532 1.054

FREIWCANTL2AHAMOFREICE T, IMBAFELEZANEDORZ XA
LHHENDH L. HEAFIE, ZREATGELIEIAOERENIOEN~LE AN T L. HZild
BER W T, ROBRIEKFHICE > TAFRENE R CHESTS. —JF, MoK Rm T
FHAREZKR TSI ERSBENNEAFTT L. EA~NE AR LIZAESFIZ, FEH
eI AR, b LK ITEREEFZEIEAOmORERN MR EMAMICHEST S ET
AT R2ZEH CEBISND. £ D HEBHONEEZ @R LS E, o RS R
EREASERIRSN, AT SN, HRFEEIXMET 5. LR ZE/ ANEH <
K SN -EBEREOAFEIR, BEALKFEEL L THESNS.

EHMARIEEE RO AR 5. ASE, & Fi6m Tk R SRR, A~
H, AE~E AR T L2025, TR ZER~ARN LS OO FHEIZ
MM OB FHENGBZONTWD. OIS, EHEHHFNS O KS TH S HEL K
HPAMZoNDZ LK VRBREBRARE RS, ZNNIERERAIEEWICEGKER L, H
HHECHAELTWDI T RXRTORBMIIEWTH -IIHMAT 5. REWeRm Tk, 46
ANCWN SR RN o RS A A

KIGICE2BHAMEZHFHAET D7D KA KM% % L 7= Fair Weather Conditions
method Z ff ] U THEMNT 2 E4T L 7=. Fair Weather Conditions Method Tff S v % & =
A ffo SRR 1L, ASHRAE Handbook LW UL T L HiIcEL &N TE S,



A

B
gsin(A)

Edn =

(2-5)

IIT, AFERKOBEEABHLESEAGORNTORSNETH Y, BIL Atmospheric
Extinction Coefficient (AEC) TH 5. TN O OfHIIHE RO HOMEBmIZE S WIE TH
L. BIEKBEE (KHA) THY, Edn ZEROBICHBIT 2 HEORE COEEHR G
ETHD.

Fluent WIZE T 5 KBGE T VL OILE AR O E X, 2001 420 ASHRAE Fundamental
Handbook (%5 20 #) TREINTWL FEZFMHA L TWD. MEHE CTOIE AN D)
BERXIXkoOXNTEHEZLND.

Ed = CYEdn (2-6)

2T, CIZ2001 D ASHRAE NV R7 v 7 DHE 30 EOR TIZHEBZ RTEINLTWD
EHTH Y, Y X E I D Ratio of sky diffuse radiation TH 5 (B L L THEIN
%).

FEHmUNAOHOIEH AN OXITRKROXNTHEZLND.

I +Cos¢)

Ed = CEdn (2-7)

TCT, eI AKFEEDL OBREMT AR LR o T WAHEICH T AMEA A (FEHAL) T
H 5.
MEEBIPOORHICEIAASO FRERXIZIKORTEZOND.

(1—cos¢)

Er = Edn(C +sin ) pg >

(2-8)

ZZT, pgliE ORI RETH D .

2.4 fRMT SR

2.4.1 WY - R E ST S
ARIENIL2HEEONBEE L 2EBEOREFT L AT LEd T ENMAE DY 2EF 4Case
ARG L LT, & Case ICBWTH ~Th D EERMIFMEELEK 231777, HHAM
ETVIERBHERFEEZERLCBY, ZOEBEHBEXR, 6 4210 (EE), ET,
(AL 35.68 B, AR 139.77 ), NAEmIBmMETHL. AKETVIZEOZMH%
FE L THEKED 0.57clo 5 % 7.



2.3 WS - IR ST AT

Bus scale

10.24m(X)x2.33m(Y)x2.28m(Z)

Turbulence Model

Low Re Type k-&¢ model

Algorithm

SIMPLE

Water Vapor Model

Speceis Transfer Model

Inflow

Flow rate; 1.2m3/s, Temperature; 21.3°C

Water vapor; 0.0078kg/kg’

Outflow

Pressure outlet, Area; 0.76m?

Wall Treatment

Velocity; No-slip, Temperature; Adiabatic

Window Treatment

Absorptivity; 0.1, Transmissivity; 0.75

Solar Radiation

Algorithm

Solar ray tracing algorithm

Sunny, June 21th, Noon, Tokyo, Bus front facing north

Radiation Model

Surface to surface (S2S) model including view factors

Human Model

1-node model (Fanger model), Clothing; 0.57clo

Water vapor; 0.01428kg/kg’




FIE BEMITEEE

ARIFIETIE, NERBRET L Z@E AN AICEE L AKRAET LR E
MicB W TREANLSE®E, HELXZEHE X T, HERNICEBIT 58 -EX
9 EATH . X0, W, RESOEMREMETHIZARFIRICE N TIHFEFICEHEE
RMREE L. ZOETIE, MUKV AD T &EomELZ LR T 2 EM@ R4 "7 L3k
W, T CHWESLIRE T v, R T ATV X ARLENRE DA O Tl FIE%E 2 M4

AU T2 R BT X S 2

%‘ét}«

R I 2 L —

3.1 Lo 7R & L B e o AL A
3.1.1 iR Iar—va o irk
FEJEME M 0 WK B G (3- D)X s aE g o X & (3-2) X2 78§ Navier-Stokes 7 2 21
Xk ns.
5 Opu,

J

(3-1)

ot 8xj

opu, Opuu; P 0 ~
+ =——+—24S; [+ pX; 3-2
ox w[%JP. (3-2)

[
(f
™

p o O
U, : 27 hro X J5 Rk Sy
P:E7]
X, X\ HFHIZHERT %47
ot R AR 2

FRL, ~IIBRREEE R T

it81MﬁT REEFL,

S _ 1(ou; an

== =+ — (3-3)
2 oX; OX,

ThbH.

=R T FE R IR O R 0 BT R GE = Rk Sy , BEEEEO 6M@E Y, X(@3-1),
GlezF A X —FREKEREFL2M2 T, FEKZ2MAL22 N TED.
G-DXTREN-EBGEORXFTEERFN I VE I NS, G-)XRDEDE 1 HITHEAMK
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BMICHEOIMEEREORBEAFEEZRLTEBY, ZNICHEET 20 AE0% 2 HITKR
TERIMICLE S TMALRPMREHTIMEEETH 5.

F 72, (3-2)RXIZ/R &4 D Navier-Stokes F RN X EE &R FHI 2~ L, Newton D

2 BEHNZ IS T LB wmﬁ@Eﬂﬁlﬁmﬁﬁcvwﬂ&&D ¥ fir A R B
m

0 DOEBEOX RS ERLTWVWD., ZOERICZEET 2001, Bt L 2iEH
BOWMAWHIN (£ FE2H), X\ FHMOENDAEIZ X DEHICT (FRF 18H), 7
v 7 OIERNCHE D BEEICHAI T HI8 (GEE2m), RO (FRE3H) Th
2.
AMBEONRICEEND, BERK LR OBERMOIHICB T2 b5 ME
I, WA TR EREDNIEEALET, BEELZMRIBRELICLIDIBFINOAEEZBRE T
TEnWEanrznw., 22T, XG-HDEHWTKGE-2)2XNGB-HD L HITEFRT 5.

ot - ol 1P 1 0

u. S S S JT 3-4
o x, pox pox s -0 (3-4)

SHE L TENEREL, XEZHME LAEXOEEL T 6=—98m/s2 LR 5.
RO ET # ERAIRET, L 200 OO T h
T=T,+6 (3-5)
LY, BEE pIZHOWTHEERIC, EREEE p, &2 b OEApIZHET X,
p=p,+Ap (3-6)

LD, ZIT, plIEERHRETICBITL2REDOEETH S.
X VL DOIERANEL Y

AT = poT, Bm
Lhh. ThEPIEOVTRE, TA0 TF—F — B L, —koOTEMETELLT,
R(3-8)& 5.

A = ~Pp,d (3-8)
BILIKBIZHER & I, k0SS Ik D81

B=1T, (3-9)

LB ENPICOVWTHEEENP L ZRNE OMEAPICHML T, 3-10)5 D L 9
&L, Pox@B-1HAXTET.
P=P, +Ap (3-10)
P, = p,9; X +const (3-11)
ERE S M LA DERE TITEEENIT —E L R DN, hE L& o EETIE, EEICT<
FEEEENITET T 5.
UEXY, XG-4DLHLEFE1 — RO EME THMRITNITRDOESITRD.
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1 8P 1 0R 1 0Ap  ApdR, OAp ~
S e ey Y BN CRES
p@X po oX po X, po X, Po X,

N3B-12)2ZXG-HIZRAL, MAEOEBEEELEZBEEAL, FFIEMTAE E L TERLHZI &
TE, EEFEATox v —FELzNAThkoXrricEzasns.

o, _ (3-13)
éx_ )
U mﬁ - -
ou. L ouyy 1 ap 0 [ZI/Si,-]—ﬁgiH (3-14)
ot OX, ;% OX; 6xj
o0 060, o[ o0
4 a (3-15)
ot axj axj ax.

ZIT, Apopl LTHFEEHEX TVD. aliRELRBEL, viZEIBEAELRT. KR
BRITEBADPEBRINTVLIDITEEELZRABNORWZIZDTHY, L RAKHLC L
REMELTWND.

3.1.2 LA VX FREK

BERKE LT TRIELNLIWENADIZEALEFTELBTHY, LG ONRERE I L, €
KRHEE U LB L, ML E2RET D Re B(ULIv TRIND)IEHICKRE A — & —
E D FHHEAMERM T 27201, MABCRETIRRATF—LVOER L K/ A
TNV DOEEBODOHIE RSICHHA L THERT L2 LBMONTED, Re B K& WELITR
BT LO2RNAT—VOEHE TOHMEN R I 2 b—va U iE, WRRHREAMNEZ
o, fEAWMEZHB T 27201, LKEHO L TEET M{EL, K(3-13)~(3-15)IZF
BB tEEz M2 - RBEXE Mt g L35 FiEE2H L. Z O FiEIX RANS(Reynolds-
Averaged Numerical Simulation) & M-iZv 5. LA FTiX, RANS THWwWHnH LA /L X
FRERAOEHEZ R,
KGB-13)~@-15DRMENRKRLFT TR LEEHMENLTTELEEHE»S KD
HLoLELTB-16)XK, 3-17)XRTHET.

0 =U, +u, (3-16)
0=0+0 (3-17)
T TN e — N =R —=TRT &,
U, =0i (3-18)
0=u; (3-19)

Eh D, BEK S ORBOELN 0 LT b Wl 2 EET DL,
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00, =UU, +uu; +Uu, +uU, =UU, +uu; (3-20)
XG-13)~G-15)IC FHEELT &, XB-21)~3-23)2H5 5.
U,
—1=0 (3-21)
&
ou; dUU; 1 0P 0 —
ey Tl - Y s Ul |- Ba. -
3 + 6xj o 6xi+6xj[‘/s” u,uj] 59,0 (3-22)
o0U . —
PO, P 01,9 4 (3-23)
ot OX; oX; | 0X,
22T, Sy EHoEEE T, G2)RIckvEREND.
S, :z(a“_u%J (3-24)
2( ox;  OX

ﬁ@ammﬁﬂ:v%//Mfﬁﬁﬁtkﬁmﬁvfwé,?ﬁﬂﬁ:iaTﬁEMé%wtﬁqu
TEMEBIC L DIE N ERL, VA AXIE W EMREIND. RERICEHEES T RV
F—HERAPO _a FEHEAT 7 v 7 AL HFEIND. BLRETVICENT, ThbHOX
EOMHMEEZ EIMOVEI PR FEELRREL > TN D,

T2, G2)XomBIcU;ZFEL, RXE2DFHWDLZ Lk b, EHEOED T X
X —HRA(3-25) BKRED.
Q{EU#%J+ a(EU#hUjjz—g{—J1U-+2m%8”—ﬂﬂli +J]f&.—mh®ui—msugj

A i i i
ot\ 2 axj 2 axj P J J I

(3-25)
K@B2)DOEDHE 1 HIZEHHOESH = X VX — O AIR, F2H T ESHT R L
XF—OFPHMIC L rHEr£RT. o, G2 AFLE 1 HITZTNZNIE N AB, Kk
WS, b A VRSN K DR AR L, H2HEIEFI VA VXIS L HE, § 3
EFEAC L DM4FE, F 4 HIFEHCLI2EH o L F—DOEEBRELZEL TWD. 4
WIZBWT, F | HIEH XA XF—OZEMOEICHDLLIETH Y, BEOHEBEICIE
B LW, YV OHEITEBS X LF —OMBICEET L. X@B-250mMIIC 0% %L,
WHEELEZ LRI (3-23)2 2 L5 < &, flitox X —0 FRAGB20008 G661 5.

%(%m)"’@%(%mujj=_axi1[uj[u'_:l+p_i]_vaxil(%mj} _Esij -ﬂgiﬂ—v%%

(3-26)
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SR 0 EE) R L F — A AR, (3-26) D AW 1 HITE R T R L X — O LR,

B2HIL T ORI L s, A% 1 HICR T 5 0EE L, (LKA, EHES,

KEIE WIC X ik aRT. £ FA0% 2 HIZLA ) AV XE NI DA x L X —

APET, B 3 HEFEFENICIAEM ANV —FFER LIS, FU8 4 HITELE
X —ORMEBGRE L TN, FICAOHERS.

3.2 EiET v
KEI T, 7% 7Y X7z Navier-Stokes 5 F2 2 (Reynolds 7 2 RX0) & H ¥
LT B ELWEE T v ToH D5 RANS(Reynolds Averaged Navier-Stokes)E 7 /L D W, {LFEH 722

ETINTHD k-e M 2 FFEAET L, & Reynolds M k-e MET L 2R T 5.

3.2.1 ¥ k-eBET NV

LA NVAGRAFICBT AL, VAR NI HELHEOHMBETCHY, ZDH
Y EETCET AL, FRARZHALLILENH SH. T Z TIlE Reynolds Stress 2%
S35 3 P ) R A B9 B & ARE S D ks M 5 L (Eddy Viscosity Model)Z W5 . Z D
EFETVIE, DFRMEONFAD =L EEHRICT ey —L LTHEM LB S mWNE
TNATHY, BEBELELEERM LY R 0 FZAMBETIE, SFR TRIRKBESCIHAEA
i, AFROLEEREDBEREERAMNICBEER TCELIEDEIANENATVWSLET LT
» 5.
WEHIEREETLVER VD L, LA ARIENEZROEIICETVILEND.

2T, itz —2 KT kIiL@B-28)XE LTS,
22,2 T
u- +u, +U u.u.
k: 1 2 3 — 7 (3-28)
2 2

B2NAREF T VR ATZICLVBESNTZOTT VR AZMMEEET L2 E EEN
L. HERIC, BLWMBA T 7 v 7 ZF RO L HICEBMEND.

_w_j:La_G) (3_29)
Og OX;

O (TiRMBVREPEAR B R T~ 2 MR IR ROz R L, TOA—F =131 THS.
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T TR ke MEF AL, BT R X — k(mvz)k*é‘fiﬁﬁi@$: 8(ocv3/|)ffﬁﬁ
WTRBTDHETATHY, MELZEHT2-DICET VIR ZM.
WETE MR vvE kE e 2V TRABT SR LERS.
k2
v, =C,— (3-30)
&
I, CEETAMERETHLY, RIC009BHNOND.

.

@ Re #iit v Clx, 2. 1.2 Bi TR AR7ZELIE = KV F —£FEH (P =-uu,S;) & T DR
HORE (s=2vsysy) BATZ AL TWHZERMLATND. ML, RxeThHD. &t

G % XX, FEO REGHE L, U Jox, DHNETHIZE 1 L7425 AWEn LT
HE, CRCHBBBERE Y ERUDIZETRDEICET ZERTES,

e =B ZV{—Ule%j:(m)zzC#-kz (3-31)

2
Ao x X —FRERE, XG-200FORLRIEHEE » 2 A EHERl L, X5 hHD
F2HOLA JNAVRIENERDE 3BEOELRA Y T v 7 X% HX(3-27), (3-29)THEMBLL
THOET LA ZH WS,

ok okU; 0 v, | oK
LN =~ v+t | 4P +G, —¢ (3-32)
ot axj 8Xj o GXJ-
P, =255, (3-33)
G, = gy, O (3-34)
Oe OX

IIT, o lZETETALVEHTH D.

e DL HFREXIL, o XrizeEsribansd.

og 0&U; 0 v, |0e | ¢
O P 9,y M| %\ Ec (P +C .G )-C. - 3.35
6’[ 8XJ- axj |:(V axj k [ el ( k &3 k) & g] ( )

O-E

27T, 6,,C,CL,.CLEET VERTHD. TET NVEHIIK FHH O XL F
— O E, FHEABICBI2RE S Ay — L 0%iE, BHREOSEEBRICET 2 EZRT
—HWESOTHEINTEZUTOREMBEA L2008 —EKNTHH.

o,=10 o,=13 C_,,=144 C_,=192

F7, CoPBEERICOVTRV SN RENSS. L<HVLRTWAFELLT
Z, ¢ OWESFRERRNICBTD2HF IO BIIEETEDHLELTC=0B HIEND D.
F70, MICIEG20=Ch=l G<0=C,y=0L, ¥ AEEED A BT LT RAR S HKE
VB HEREN SO THRERSE v, BHALEAFHORERS % u LHNT,

C,; =tanh

\'
u

LB HE(COBA, RABATEFIOEAIEC,=0, #EHNOEAE
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Coa=DRENHS.
3-32)X TR SN ELE = % ¥ —k Ok 5 K O(3-35)2 TR X 4 7= %5 #d
et IR ZM LT, G300 LV RMEMERE N EH IS, EHER k-
eET NV THWLTBERARZE O TE3-1ITRT.

F3-1 MEAEM k- ETFTLOEB IR —E

k2
v, =C,— (3-36)
&
kU | |
%+ i__9 vt S +P +G, —¢ (3-37)
ot 0, OX; oy ) OX;
GES) | |
Os (O __0[, |0 +£.0c,, (R +C,4G,)-C, -¢] (3-38)
ot X ox; | 2 )0 | Kk ?
Po =2v,S;S; (3-39)
G, :ﬂgiV_t@_G) (3-40)
O OX;

bR o & 1E c,=0.09, 6=1.0, Cy=1.44, C,=1.92, ¢,=1.3

3.2.2 /X Reynolds $t %! k-¢ B! £ 7 /v

321 HilC R LR ke BT LIE, Re B +HICKEL, FEHORWNG & 54
ELEERET LV TH Y, FEFE ORI E T < ORI EE % O Re 28/
SWHBIZITERRMESD Z LIRS D, EEER k¢ &7 VLRI DR
PO RN OVEIBICE L I e LanZ EnE <, BmemEuE 1 &
O OBEEEZ RS R B, MHEEAAZREL, ChICKVEERERSFELZE5 2TV
D, Bl Z X ERERAEIZE W T, log law X power law HF DO RBERE NI E I N TE Y
TR EEFTF O EN RINT WD N, BEMEEG CIIAME, B2, /M5 K OE
B BESERABOMBEENGFEL, | MEOR BMEKEZ ER L CTHIT 2175 2 &
WIERMERZ . 2o W ol fEHER ke TET VOMBERZLET 57O Re M k-¢
ETADRMABINTND.

& Re ! k-g¢ &7 )V CUL, BNV MELR 0 v & B H 3 2 BR 2 BE 2 1 (wall unit) y* (=uylv,
u VR RE RO T, y (TAEEm A O O BHAEE), B LA SV A R (EKPve)FEENT A — X
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ETOWMEMBL,EEAL TN, e FERATOAEHL HBEEICEHL TET LV
Bf, LEEALTWD A, BERESFTE+DICHNINA Yy 258 %2 L, no-slip D
BEHBERGUHEEZH VD2 REOUENL S, BRFOILMZES, (K Re B E, i
W LBRUER T 2MA RS0 mHAMICEL TEKEL LT TWD. Kb — KRR
Re B k-e EF VOEMBEHBRAEZEK 321CRT. K0, HIZET VL, DLXORE X
e VWL HBEOMNMETHD. R32PTOE#FIRAF T, f,L=f=fH=1¢L, I

D=E=0, =& THNIEXER3- 1R LTI-EEOEER ket T IV ERD.

#32 KReM ke T LD FRA—&

k2
vt:Cﬂ-fﬂ-? (3-41)
okU .
%+ ’:—i vt S +PB, +G, - (¢+D) (3-42)
ot 0X; OX; oy ) OX;
g 0OeU. | &
s N | P +2.0c, (R +C4G,)-C, E]+E  (3-43)
ot ox, OX; o, )oX; | Kk ?
B =2v,5;S; (3-44)
G, = o, 22 (3-45)
0o OX;
ok )
e=e-2v (3-46)
(axk J

b o % E I c,=0.09, 0,=1.0, Cy=1.44, C,=1.92, o,=1.3

AHFgE Tk, & Re ! k-g &5 /b & I\ 7= CFED-Virtual Manikin # s f# #1 2 17 5 (i #r
DOFEMITE 3 F|ICRT). MBATICH 7= > TIK Re & k-¢ &7 /L IZ X Abe-Nagano &7 /L %
7=, BLF TliX, Abe-Nagano EF /LI OWTOFEME & bic, RE LRI Re M k-¢
ETTELTH B TWSD Murakami-Kato-Chikamoto 7 /L DOFEMIZ DWW TH &bt

TRT

Abe-Nagano & 7 /L

%< Ok Re B k-e T VT, BEEE y2FHT 25T AVEES —KROICHOY O
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TV, Lo, y [ FREmEEEEE u=0 LR OMEICENTHL=0LRDIETALNEL,

ZOLEITIHMEBAEESRE =0 E 5O TYEINICA G D . £ DA, Abe-Nagano
ET ML yORD D ICHE R 7 — L & LT kolmogorof ®HE A 7 — L& H 72 /8F X
—Z y'EFAL, HEE, BHEEZEORAGICOEMTREZRE Re M k-e ET VL 72 5
TW5. EEEIZ Abe- Nagano 7 VI ANy 7 AT v 7N ERBERS BEH T L2 &0
IRENTWD. £ 3-312 Abe-Nagano ET VDO ET /LEE L OEEEK % ~7 . (3-50)
Nl e DBEmMBERSGHEZ TR, £72(3-53) TR I D gl kolmogorof DR & X 7 — )L
#, (3-54)XT/R &4 % u, i kolmogorof D IEE A 7 — /L % 7R 7.

= 3-3 Abe- Nagano & 7 /D & 7 /L B ¥ & OVEUME 8 %%

* 2 2
e Y 5/ . expl L ]
fy_{l exp( 14}} 1+ R? exp{200 } (3-47)
f, =1.0 (3-48)
*\) 2 Rt 2
f, ={1—exp(—3y—.1j} {1—0.3-exp{—(ﬁj H (3-49)
5:8:2V(Mj (3-50)
oy
2
R, _K (3-51)
V.s'
y =l Y (3-52)
v .n
3
4
n="" (3-53)
ot
1
u, =(v,)4 (3-54)

C,=0.09, o=1.4, Cy=1.5, C,=1.9, o,=1.4, D=E=0
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Murakami-Kato-Chikamoto & 7 /L
Murakami-Kato-Chikamoto & 7 /L (T BE M UL 7 T D JF AL B R O 72 b9, BEW O 2 E

ZE P T 72 W HE K (non-near-wall region) TELAL N E L E i L 7256 O i %= W ik
xR ELEET AL THDH. EFED Abe-Nagano ET /L ZH (2, T VEET DO/ T R
— X ThHDHB-5)KDymZE, W umIicEZELZ L, BEOFoBRIDF IS, B
CHENTZHBM TORBBAADRICHIELI DEICLBLELOTH D, £ 3-4 (1
Murakami-Kato-Chikamoto E7 /L D EF LB K O BEEHZ 7. 2 2 T, (3-58)=i
e O BETH 5L R SR/ 2 R T,

# 3-4 Murakami-Kato-Chikamoto & 7 /L @ & 7 )L B &k OVl € %%

Y
f ={#—exp{—)L)} 1-exp —Egi 1+}ji (3-55)
“ 14 24 N
R,
f,=1.0 (3-56)
*\) 2 Rt 2
1 exp| - _0.3-expl | _
fz_{l exp( 3.1} {1 0.3 exp{ [6.5) H (3-57)
E:gzz{Mj (3-58)
oy
3
Z=R# (3-59)
n
3
2
=K% (3-60)
&

C,=0.09, o=1.4, Cy4=1.5, C,=1.9, o,=1.4, D=E=0

3.2.3 SSTEF /L

SST (Shear Stress Transport)E 7 /L (X F.R.Menter {Z £ > T 1994 FICHAFE SN T=E T L
T, BEMEIC k-0 BTV, BENORENLHBIC ke ET7 AV ZEMNT 228 LT, M#HF
EEWH T LI LETRAEEMIZEDTELZHWMETAVTHD. ZOETVDOEFTL
LCEBIAERICHEEZT ) 2R LKLV VXA LET LV E L THEMATE
HIENETFOND. Fio, HEMETHMEEL R25ER = X VX — 0 RAEEICKT S

y
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MERMAAENTNDD O XD RERICE T D BRI LR B o T R

L ke BETLED H —KITHE

k-o ET NVEFIEAMZETLFOHIZEONTHOWLNATWEET LT, kg BT LM
JEN AR O H H2FERBICBIT L EAWMIE N EZBRFMMT2EmMIcHZ&nb, TO
WEET NV ELT Wilcox TEVIRESNTEZDLOTHD., ZOFETMIZEFKLAL VX
BMOME, EMEOHE, TABMTEOILNY OMEEZBRY ARTVD. keETT LD K
DN BE AT T CTHEBI ML E 2 3 2 BN e <, BERIEN O R EEE AT oo
THIZHE LmETLESNTWD., £, y'<l LW o EARBANOII & FE IR E
TEHEAYyvaTHETLIBICAENRET VE SN TS, Wilcox 7 VI K 2WikiE
HTO®%G, REE, koo iR, MEERICHT 58 B AW OIR2S D 0T Rl R
X, RBRBRL I - HLEERZEGTEY, LER- T, BEERHERTALSCHBE AR
WMICHEHMATE 5.

k-o TFAVTREBRABEOH L LT, Lol o (GLh oK EEE- %
T(=¢/k), EBRFZH % C, L BWVWT 0=1/C,T[l/s]) Z2HWV5. k-0 EF /L TIiE 2B
DUt RN e TR LA, K R 0MEMEZEEL TEHSLTRY, EF
HRRIkowERD.

dk_9 [, 1K g _c ok (3-61)
dt  ox oy ) OX; g
do_0lf, ,v|0ol o R ¢ . (3-62)
dt an o, axj Vi
H=£ (3-63)
(0]
£=C,ak (3-64)

ZO%G, BEAAEOMMEEREBEIZE T Sk, o 0L, Bk, SLWALHE, Hik= x ¥
—EETELEL T, UFTORIZHE.

Cya)kzg{v%} (3-65)
wavzzzéi{vég;} (3-66)

2 Tk=ky" @=ay"RELBVWTHRE~OWERTZIHT 2L, key™®,
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Oy BN, EHICKG-6H)EHNWT, caxy®2H 5. ZhIE, k, & O EE
Nkocy?®, e 50 ThrFEFELELSLRV. EBRICERAERNVICEHAL TR &
METO kDOBE/NFEME «c DMRFFMAAEL D2 ERFOLNTND
— 5, BERE SR E o AT T o DNS(Direct numerical simulation)(Z X 1 iE, &5
nic k & e DHRDOILy kg, RATO LA VRN EFERAUAE XD
v, =—w/(@U /oy)lZ £ o TR O 2BV K AR O o A1, BEMTICB T —8Ed, fi#H
D RKFE M & 725, o T, IRIZELWk & e THISNZELTY, b MENR,
PEREAERD DBICHWDEIRER C,OMITENGHAZERICEHA SIS 0.09 X
DL FTol/hSWEEBEHLATNIE AR S22V, ZOFRKIE, B LRI Mo RS E 5
BOPHEIEL, MUKBELIERAMOBELHNEEL 250, BICLI2WMEEZ T 5
DT, ZOEEBIFATHMOEBIZENXTAWMITHEET 22/ FToND. 2F 0,
BEAHE O kK IFXBEL SEAT H MO OFLHE N RKENET T, 2O X974 k » b imBNREM
RHERD D EASLEHELEBABERICHFMIND LI IMBERELD. ZhizxtL
T, 7RO Re MO ELIRE T NV TIEBEM L THK X B 7B f, 28 AL, wELks
ﬁ%ﬁ%mﬂpym#%%mﬁézkTﬁE%ﬁofwk.#ﬁfxm%?wmﬁ%

B

y =

NDEBEMTIETO k OE/NFEAL & e O KRFFAMIZ, LFE OB MEREGHE OB O AR
FEFOVEACHMMHETIDELIDY, kro TTNVICEBIT 28 k OWEIL, BELEHE
HEOENK T DWEICHBU L ETHZ RS b, Yoy 7HBEOEAETIC
R Re N ZWM VPS> ZLNTES.

k-o EZAOXREE, BAEPOHATZABKAS D TIRMAERTO o OFREME
ko TMBRELS BT HRBMEND DL Z L L, WIEH AR OEMNIERIL TIX, ke
ETFTLEDVBIEKBEBENDLOD, KKRE L TLA VXIS %8 KEEM S 2 E i 28 H
L2 EDEMINTWD . RADMEE O T2 Menter 13 k-0 E 7 /L O B HRAIT L,
UTDOEXSREEZIT- .

7, BRHEAABBEE 220 T, BIMEREORELEH L ke BT VITRDO K
IR D

dt %

2
Qizjl(ﬂ_§£.+c fp_c ¢ (3-68)
dt o

dk o _(thﬁk}
— = || |=|+P -¢ (3-67)
o .
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— 7, o DEEFBERNITRNG-69)D L IIcEFLT LN TE 5.

do d| ¢ 1 de¢ wdk
L L P B L (3-69)
dt dt C”k

K (3-69)D L IZ K (3-67), 3-68)EfRALTERTDI L, KOLHIChD.

do 0 (v, 0w P 2v, K Ow
— =t |=—=|+(C,-1)*-C (C,-1)o +—t—— 3-70
dt ﬁxj{(crjﬁxj] (Ca )vt C.a -l ok Ox; OX; (3-70)

K(3-67)E RKB-70) & fif J 11X, ke ET LV ERATWEHDOEEMTHD. —J, K@3-
62) L N(B-70)&2 ki35 L, HUHE 4 ERMbosTWHI ERNpnb. £ T, BEE
T, BABASCOLERD7 LV FEEF ZHWVWTU-F)ZHEMNEIZELD Z &IC
L0, BAETO ko BT DL RFEIC ke TTNVICAAL v FTEHETALEZERT D
TENTEDL., ZOXDICHBERHE S TE ke ETVEF Y, kro ET NV EF T L
THZLETk-0ETNVORRKEBAMSERNWI ERARELRD.

KIS, BERBICBT 20T AREZ o=|jourgy & THE, GtV F—A4FEL LA/

U NININES

P, =‘u_v‘Q (3-71)

‘W‘ e (3-72)

FLTEREND, ZHICG-6)X, G-6HREZAVTERT L E, KARBOLND.

‘u_v‘zwfcﬂ%-k (3-73)

Lt = R F—EENEBT DN G (P >>e) TIE, LA /WX B — 58w
% (Shear Stress Transport) SN 5 Z LIk ->T, LA JNAXIEHOEMT—EOH Ik
ONhNDEDODEZNL, TOEREZRAICK S THIET S .

v, ___ ak (3-74)
MAX (a,@, Q)
—ORNG TIFOTHEE L LT, KXzZz M5,
S =./25,S, (3-75)

oU;  oU;
I T, SU.:l —+—|Th 5.
2 ox, o,
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Fo, MAREABICOAFRENRH L H1C, Fir Rk, BECTIL, \RENATToL
ATV RBEEFRICEDRKLE2ZHNYTWS.

ak

- 3-76
"t~ MAX (3,0, SF, ) (3-70)
LENrs, ZThOoDETNLVORKEZIZIL T TERIND.
dk_ 00, || p ~C, K (3-77)
dt  ox o, axj
do_ 9 v+ll-ég-+afk—ﬂuf+2@—ﬁ) 1k do (3-78)
dt  ox o, )OX, v, 0 ,,0K OX; OX;

EREBIT ko TETVOEEEIRZTF 1, ke TET VO EE 2L LT, FIICXDR
XOMEMEHWD.
p=pF +p,1-F,) (3-79)

3.3 EhEK T

CFD @M 247 5 BRI 1L, FHAEBEEZREL, TONMZEME B NEBEAEE T+, A v v
W EI T HZHERD D, FHEE I, HAELLS SR S h oMk, o8
B Z -2 WIERBER 7, MG FEFEBER TR HVWEZbORERD 5. G
B 1 UE, BB AR O R S, FRATRS B, B R EME, WARMIC KR ERE B LR OO
W) 7 A EAE - O BPUL, CFD A M2 ECHBICEETHLD. LLTFTICEHE
HEEFICOVWTOEMERT.

1 3 A%

MR OB, BT RORBICHAIMERSY, TAERBES THDL. RED
IRREIERS T, BT T, FFREEEREBNRE T K (celDIZaE SN D, #IH O CFD
fEATCIE, ZERRAEZKFALISHVWLNE. Z20%, WL REEEEYE
W, BEREEICKFE2EDTIELIARAEMBEE AN VLN XS CRo. REMR
T T, BTOMB(T A7 NN K& 20, FELEENARDR D HA
WD, MEKTFENVWDL ERET MBI RS L RLIFENRHY, BEEMDOZEL
<, EFRERTHLZ LG, BffFa—FE2HRLIlA<FHAIA TV, Z 0K
TTE, A lodhEBREd2ET 2856, BREBE EICEL T2 L8R H
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D, HEBENMETI25A68H5. £, BAMKCHEICKET2HA 0D LIXTE
RN,
B T2 o% cik, BEAVSERBAV S0 mEBRE RSN O=— AN %<,
MEE AR TICET 2B EA TS, BESIFITE W TIX, S MHICH b L
Ma—FTiE, #EKTFZRALTVDI DR .

I 1 1

IEREERE T, BT AROBEBICHAMERZ2Z W T TCE=AFY XA), 4HET b
7)), 6B FIEORTFEZTERIND., ZNOOKRTFERELMAEDLDE D Z
LT, BMLREREBB T LI LB TH L. BEES I OMH TI, B
FEYOEENEETIE, 6 EEICKIIERKTFEZHY, ANEBEHETT Y XA &
L, TOMEARERE c MAETRITL2BMLEFOBEMABBELTWVDS.

BiEClX, CAD TIER L7-HEME R EZ b LI, FEMEK T 2ERT 5208 Y 7 bR
I T, WRLHEDTWDL., BB TERHAOMH 22— F T, FEMEERK T2 H
HIAENTEBY, HHEROBITDES Lo TW5D.

AWFFE BT D fEMN T HH V72 Virtual Manikin 13, ARER®EIZ MY T (ZA)A vy =
THRENLTEY, FBEXRECHRINI2ERENO TR EZHET S 2010, AME
REER TR 10O TV AL RAyvakbGxl, £, ZOMOFEEKIZH W T
TRIAYyTVanBEBEINLTWSDS.

3.4 HETALITY XA

CFD Tk O eg & 72 5 Navier-Stokes FRBERXOFHHE T VT U X AL LT, BFIETH
5 MAC {£<° HSMAC {4, SIMPLE iz fREK LT L RBMIEENEZT LN L. KHFZET
B, A - —Fo% %, THEMEMAMENS SIMPLE REZHMA L TWD.
Patanker-Spalding |2 & ¥ #2 & 7= SIMPLE 1%, Bl ICB L CEEMIE L > TV 5 72
O, KRHZESHBORKA NN L2, FFEANEBRLEN LE0D, 2O LYY
THMA S T\Wab. SIMPLE OFift L LTIk, #E - [ENWZ RO D EEIC K228l %28
AL TV AR, EHHFREABIOENEEEICH L THEOREEMEEEZEAL
TWoD MR, BRELMERDDIZDOEM/NT A —ZFEICH B ED GV EBET
Sh 5. KHi<Tlik, SIMPLE Z2ffiko 5> b, WA= — K TOERMFI 2N Z v SIMPLE B X
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N PISOIZ DWW T DM Z = .

SIMPLE
2 Wt FHE RIS B W T, EH O Navier-Stokes S X & A ¥ & — R 1 | T Patanker
W2 > CHEB LT 2 & XNQ-80) D EFE RN HBE LN D.
aU, =Y a,Uy +S, —(Pe — Pp)A,
a,V, => ayVy +S, —(Py — Pp)A,
BAZ, BEAF I A& (u® v poy, RN L 7B TR O B E e T A A (urvipH) & L,
EAMRE o Z HOTARREEMEZIT S Lk ERD.

(3-80)

a o« N uold
= Tty + S~ (02~ pp) A+ (-a)
u u
old (3-81)
a, =

* V
— V= zanbvnb + Sn _(p&ld - pgld )An + (1_au) aean

SIMPLE TiZx, KG-8HOHENY— KR TR ZMNTHLNLDL W v ZHEME T 5.
WiIcES) TR - @i bl TEREZQwype L, EE-JEHNOEER%
(uw v op)ET DL,

p=p +p, u=u +uU, v=v +V (3-82)
OEBENRGEOLND. (ur, v, B R EFBRXNERL2XC8)EM Z LITELVkRkES.
RifE LY, (uvp i, EEHHFBELOBMRNEB\BREEEEZW 2T LERD L. - T,

3, aeug'd
a_ue:Zanbunb+Se_(pE_pP)Ae+(1_au) o
) ) 3-83
an aevﬁ'd ( )
a_vn :zanbvnb"'sn_(pN _pP)An+(l_au) o
u u
(Ug Uy )AY +(Ve =V )Ay =0 (3-84)

3-83)HB-8N)&E#ELFI<E KRXNOFEEBEEED FEANENIND.

a ’ ’ r ’
a_eue :zanbunb _(pE - pP)A\e
. (3-85)
a r ’ ’ ’
_nvn :zanbvnb _(pN - pP)An

ay

SIMPLE £ Ci&, EXXN T2 KB ICEKE L, X (3-82), X(B-85)x EFHi NI AT 5.
ik, DUrorREHhfEEEFEXEZES.

, . 1
aPpP:Zanbpnb_a_SC (3-86)

u
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[y
[
A

ag =A/a,Ay=dAy, ay =A,/a,Ay=d,Ay,
ay =A,/a,Ax=d,Ay, ag = A /a,Ax=d Ay,
8p =28y, SC=(Ug —Uy)AY + (v, —Vo)Ay
ZOEMIE, WEMABOLANIERLY RO THIN, BESHFTCEZLHIN DR F
mesh Z WG ENREPNE 2O TLEI 2B EHICEIDV RSN TS ..
K (3-86)DE . — R RN EZMANT pBRED, KO D (u,v,p)lE
=Ug — (P - Pp)de /o
=Vo = (Pn — Pp)dy /2 (3-87)
p=p +p’
L7250, SIMPLEETIE, JEADOEMRICEL, UToEMAHEIATND.
P =p +a,p’ (3-88)
HEBLW®EAOBEMAEIE, LALESRTBY, UTOMERERIL TV
a,=08, a,=05
7272 L, Patanker 1%, FEREEIZ OV T, a,=0.5 a,=0.8 2 O 2 & i#E 1 T X722
WRELSDIRNGTHRROEOTHL LR, RECITETORRLET L2 L, kil
EIXMBEIC LV ELRLZZLERLTVDS.

PISO
PISO TiE, £ - HEICHET2EEL 2147 5. 1 W HOEIEIX, SIMPLE i& & [A —
T, B 1A EUEE S & (urr,vix) &5 L, RBTEME 2 S O & E I
pPr=p +p, U =u+U, V=V 4V (3-89)
LD o TH 1 EEEIT,

aeuizzanbufb+se_(pi_pf*)Ae (3_90)
anVy :Zanbvnb+sn_(pN _pP)An

iz L CWad., BESLoKESOMER, XG85DEKICL2 b THD. EIC

TRl B (uE R vEER) X, [FERIS, REANSLHELND.
3Ue = amUn +Se —(Pe — Pp DA
anvn**:zanbv:;"'sn_(pN _pP )An

KEB-9)EELGIS ERAERD.

(3-91)
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UE:: =U§ + (zanb(u*:*; _u*:b))/ae _(p’é - p;;)de (3_92)
Vi =V +(Zanb(vnb _an))/an _(p’l(l - p’F")dn
22T, XGB-9)zHEEXRITMRATLIE p? FEANGELONS. EX2MT, & i

L E 353 (u o vre ) R YR W, W - EH O B AT .

3.5 IR S5 o0 B fE g A
WE, LFMEEDOAD T BEIFGB-93)XNTRansrk FEXICE Y 20282 KEd
S5
J ] j (3-93)

T, YImE, bFEWEEOANTE, DEIWEOIBEREEKE ST,
AT, FRMERELZRELLEENITBIT 2T ZIT OO, ENREDM%E
BEMICTRT L LEIARMREICE>-TERT LI LOTERVEBETHLL. KHT
EAMETHWEENRES MO TR FIELRT.

Passive Contaminant O {i &

ABFZE TIX, K% &3 H{5YE % Passive Contaminant & {i{ & L 7= . Passive Contaminant
It s RETIZER EEFAIEDOD D THL ERELIEDL D, HIL Sc
(Schmit Number ; =v/D ;v THL R4k, DX G5 YE O 225 H T O LR )N 1
THHRBEOFERE AT, B2, 7o T A EHEINTEAD T & 0L FERX
IZH W T Prandtl #28 6=1.0 L E I 4L, G Z SR EAERITIEROL G L &<
R (viv)Z WD Z ERATRE L A B 728, BN O TSI BT 5 15 & (BT 5 )28
BonniE, BESAIIED ICHITT 2208 HkD. KGB-9)ICTRLEZAD T &G
EhHFEXICAE ST 2 iE L7 F R E (-9 RT.

Q§+§£§=_Q_(D+3J§é (3-94)
ot ox X o ) oX

KB IETAT 9 R EGFENT IX Z @ Passive Contaminant DR E Z AifE & L TIiT> T\ 5.
Fo, BEMTICITEZORERNHNLNDDNHEE TH 5.

5
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BAE NFHEBMFITHME

4.1 JKRFR D i ik

WAZ XD TRIRKL FITIZIEKRGNOHER SN D EIRETE, ZORBEITER TR TR
WTEDH. Fal, ENEBERE M FOBHA-BABBHZZRE L CREELDE
TN ER LR D, 207D, NAEBENIIRELZHFR T L2 LE2HME LT, BE
BT 2 AT o T2

4.1.1 KRR O ik )7 2 =
KRG ODOWTHMITEZITHOE, KRBICE TN 2R S L lckt it a2 ok

&Y, KEKORMERSFROTMEAT D .
0 VY,)=-V-J, S
EiUNJ+V(pVJ——VJr+R+ : (0.0.1)

ZIZT, RIFMEFERISICE D HEMFMR Y720 OF RO OERETHV, S IE 5 B
S5DOMEARLEDOMDIEAER O ORMEFH S 72D OEKRETH L. AW TITZER
ERERIZONWT, GLDREMS IV ENEThOEREYELZHHE L.
GLDRTO I IFZEREFFAREROERERTHY, BT Tixko FRAI
VEItE I D.
Jiz—(po{+é§jVﬂ——D”§?; (0.0.2)

t
CZT, DinlZdEEMTOEFEMRDDIBHEETHY, Drild Y V—1F%, Scidy =3Iy
NTh D,

4.1.2 KAEK D= v X)L E— O %k

ZHSIBEMR T, LFREOLEHICEI I U AL E—DENRT o F L E = K&
B E B DARREDNDDTED, TOREEBEEEBRETLHEOIC, 2 xAF—HFEREAITK
AR L2 v v —0WmEHEZ N2 THFTFZ1T 9.

m+v(pcpujT)_ =VKkan+%—'WVTJVTN}+V{§M}+SVd (0.0.3)
ot ai Pr, =
ZIT, Swal IR FOMEMIC L DBRENLTS D
Fh, ZRNBEAHPOEEOZFED LA 25 Le(F DX TRT)NM OIS
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RES AR L2MWEMDSGE, T 2N E—REORBENRELS RS

Le = K
pc D

p—i,m

(0.0.4)

4.2 Ri - o g 5 5 X
4.2.1 ki o EH) F K

ARFEHT TIXMRL 7 (0 B O FHHE £ 7 L & LT Lagrange ik S hu/- ik 5 %
W5, I FRERAEXE2.D)ICRT.

ou 1
P . 1
K_;(u+u—up)+Fg+FT+FB+FS (0.0.5)
q dx,, ®
_:V
an dt p
ZZ T,
1_ F, - 18;12 Cy Re’ F, :w, u'=¢2k /3 (0.0.6)
T ppdp 24 pp

TIT, uw i KAREE, u 3Rl E, p IR ORE, p IXWKEE, pp 1Tk

FE, dyiZk FRETT. RelZMHM LA/ LXET, RKOLIICEHEIND.
d |u —u

ReEM 0.0

U

HAORIE Colt, KO EIICREND.

24 b b, Re
C 1+b Re 0.0.8
i Re( " ) b, +Re (0.0.8)
Z Z T,

b, = exp(2.3288 - 6.45814 + 2.4486¢° )
b, = 0.0964 + 0.5565¢
b, = exp(4.905—13.89444 +18.4222¢° —10.25994° )
b, = exp(1.4681+12.2584¢ — 20.73224" +15.88554" ) (0.0.9)

A235)NHEH LB RBEE s IZTRO LI ICERESIND.
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¢ = (0.0.10)

s
S

T, sEKFERUABMORKOEREmM, ST FOERBEORHBMETH 5.

B 7 v X b — T T
KL OFLE B A BT H-DICH®T v ¥ 20+ —2 (DRW) ET VEEHT 5.
DRW & 7 /VITkL & — @ OBEHL S 72 AR AL & oM EFEH 2553 5. %k
BIA AR TOT v AR EEEG w, v, wER A — L 1l ko THEM T L
NTWb., G OFEMFICIEN D W, vEBLO WOHIX, TUAMBELSAITHKED &R
ELTCH T ranbd.
ueéﬁ? (0.0.11)
2T, CREMSMIELETHY, FUOEY OEITHEELEH O RMS fE L 725 T
WL, HIMOEBS T X ALX XM OBE R TEREMTHDH72D, RMS Z#FR DO I b
DEIERO X HICWMGETE D (FHMELE).
Ju? =2 =Jw? =273 (0.0.12)
Wiz oREEFEmITELZ E L TCERS N, X4.2.9), F13XU@2.10 TS,
r, =2T, (0.0.13)
E el =
7, =—T, log(r) (0.0.14)
ZIZT, r i3 0~1 O—kKREEKTHD, T, WEELHLICBETLI/NI RO
% & @ fluid Lagrangian integral time & 70> TW5. ZORM A7 — Vidko X 512k
plcxs.

T =C_ - (0.0.15)
&

T, LETAMICE s C TSN AS T —IEEE v oL, /BT O L # R
U'y Tz BHSELZLICEs TEKCLITO0.15 EEBTE 572042110

T ~015K (0.0.16)
&

LET .
KL O ZAERRITROLIICELSIND.
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o —zwnll( L J (0.0.17)
rlu-u,|

SO, T TR, Le IO R S A — b, |u—u,[I3R T & il o % 0
RESERoTOD. KT, WM LR O/ SV J5 THKAR O i & 8 1E
THERESIND. ZORFMICET L E, XKU2.7V0F LWE(ZBERT 22 LIk,
R 3o O BT LM EAS TG T B

4.2.2 B OEEFB X ORE OfHx 5 R
FAIZ KXo TSN FIEEAXIEREORELSZ T, [IE~EHELEZITS . £
CCARMETITHRFEA FOMENICEIIERE, RELXVEROEEZEZEELLLET V
Zo A ZR oA Z, AT A E M L7 SRR B, R 3R & e AE O i) T o0 2K KU EE o A il
R LI AEIERIC L > TXBL S 5.

N; =k, (Ci. —Ci..) (0.0.18)
27T,
Ni = molar flux of vapor (kgmol/m?-s)
ke = mass transfer coefficient (m/s)
Cis = vapor concentration at the droplet surface (kgmol/m?)
Ci,» = vapor concentration in the bulk gas (kgmol/m?)
HOMELRDEIIEIN=0LR5.
Z Z T ke,
Nu .5 :%:2.0+0.6Re32 Sc? (0.0.19)
Dim = diffusion coefficient of vapor in the bulk (m?/s)
Sc = the Schmidt number
d, = particle (droplet) diameter (m)

Fo, MMEEICBIT D2RKOREL, FEIZEIT DK O 5 ED R F KR E T,
BT OBMARE palCFLWVWERET HZ LICLo TRIliEcN 5.

C = Psat (Tp)

’ RT,

(0.0.20)

2T, RiZFAWKEEHTH 5.
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Wi OEBELREFTROLIICRESND.
mp@+A0:n%0)—NJ¥MMAt (0.0.21)
Z 2T,
m, = mass of the particle (kg)
My i = molecular weight of species i (kg/kgmol)
mp = mass of the droplet (kg)
Ap = surface area of the droplet (m?)
ASNOF V'V e/ AN S R N = g
nnﬁpjiézhApU;—prygﬁﬂmg+A¢%o(a§—T;) (0.0.22)
ZZ T,
Cp = droplet heat capacity (J/kg-K)
T, = droplet temperature (K)
h = convective heat transfer coefficient (W/m?-K)
Tw = temperature of continuous phase (K)
dm, .
T = rate of evaporation (kg/s)
hte = latent heat (J/kg)
0, = particle emissivity (dimensionless)
c = Stefan-Boltzmann constant (5.67 x 10~ W/m?2-K*)
Or = radiation temperature, (E) , where [ is the radiation intensity

a; ;EB

A2 T3k F O S
AAZHIIEZEE L TV,

4.2.3 47 HUFE &
B O LR D

H fot A5 oD IR R AT

AREICE-

R FoR, HE, BIOESHEOHELEL L URE

TS

AT 24T 5 .

b o E A E
K70

PRI =T

e kA o B E

Rl R e N

K o THE

B fH &KL D

=.
B
1H

HGME~0B, B&E, BIOEHEOMBILZHEIR X 4.1 12

IWIhTHLLEBEZONDIED, KFOREIZLD

&
ik
E
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typical
particle
trajectory
mass-gxchange
heat-gxchanga
momentum-gxchange
typical continuous
phase control volume
B 4.1 38 & @O o, BiE, Ei&okiE

53 AR & E i AH T oD JE B AT R

R DB ~OEBHEBE L, KF2AMITE7 LVOKFHEAY = —Lhz @il §
LBEORFOEBEOEEMANDLLICEY, FFEIND. ZOEHEOZ{LITKRD
LTSN D.

F:=§:[}%f§?£zg(up—U)*'EmaJmpAt (0.0.23)
27T,
p = viscosity of the fluid
pp = density of the particle
d, = diameter of the particle

Re = relative Reynolds number
u, = velocity of the particle
u = velocity of the fluid

Cp = drag coefficient

M, = mass flow rate of the particles

At = time step

Fother = other interaction forces
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ZoOEBELHIT, ERAORN GO E CEGMHESHEDO NT U AXNOED EO

V—ALELLTKMEINS.

5y HWURR & e AE T o B AL L

AN D BAAH~OBRZET, TS ALVOEHBERY =2 — 22 @i+ 5610
Bz x VX —0LrbitE I, (EFERER RS EIX I OBZHITKRD L 51
HEIND.

n‘1p Amp T, )
Q::{ET—CPATp+?H——(—hm-+hwm,+jhf%JdT)}mmo (0.0.24)
p.0 p.0
ZZ T,
m, = average mass of the particle in the control volume (kg)
mp o = initial mass of the particle (kg)
Cp = heat capacity of the particle (J/kg-K)
AT, = temperature change of the particle in the control volume (K)
Am, = change in the mass of the particle in the control volume (kg)
h¢, = latent heat of volatiles evolved (J/kg)

hyyrot = heat of pyrolysis as volatiles are evolved (J/kg)

Cp,i = heat capacity of the volatiles evolved (J/kg-K)

T, = temperature of the particle upon exit of the control volume (K)
T:..r = reference temperature for enthalpy (K)

m,, = initial mass flow rate of the particle injection tracked (kg/s)

ZOBZHIL, HEMAREBGOHERICHEBZH D XL X -T2 2L F —
DY —AL LTINS,

Gy HOAH &L AR T o0 B R AT A

SEMEPLERHE~OWEBRIL, MITET VOFHBAY =2 — 2 2@iET 5O
KFOEEEZRHD L THAEIND., /2, BHEZ{LEIKROL S ZHEAEI N
5.

M=—2m, (0.0.25)
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ZOWEREIT, dEHHER T REAOERO Y — X, EFRITERLIAEEO Y —

AL LTRMEND.

4.3 KL IREIC KDY Y R T BEAM

4.3.1 KL LR AT O FF A S 1

KA CIEMANG - RELGMBIT OFE RICE DX, B I8 A2 EWMAT L. FEER 1
DLW ZER ) FERdy 78 b IR B R dy & £ 4.1 IZ7RT . AR FOR L)
MK Y 4 X1E, Xie LOMEK DM E b LITHF 10,000 HOMRIKEFER L. KR
KL DORIFEE Y A XL, MEIR O RO (98.2% : K, 1.8% : RERMEME)E ZE L C
AR L.

# 4.1 AR A O FEM S

Number dp; [um] dpe [um]
20 1500 393.1
240 750 196.6
450 375 98.3
340 225 59.0
740 175 45.9
590 137.5 36.0
1500 112.5 29.5
2340 87.5 22.9
3080 62.5 16.4
620 45 11.8
50 36 9.43
30 20 5.24
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FH2ECRLEANBEEEZEZTZMAT, REO VA T U &K X TZ#IT O 4Case T

RN % Efi+ 5. MMM SO W T FTOE 42 R T. = 0%

NAZAHEBENOETORRIIN LT, TNUENKIZHED B FIRE O EF T 217 - 7.

4.2 RL APk HCAE AT 2R AT

Bus scale

10.24m(X)*2.33m(Y)x2.28m(Z)

Turbulence Model

Low Re Type k-&¢ model

Algorithm

SIMPLE

Water Vapor Model

Speceis Transfer Model

Inflow

Flow rate; 1.2m3/s, Temperature; 21.3°C

Water vapor; 0.0078kg/kg’

Outflow

Pressure outlet, Area; 0.76m?

Wall Treatment

Velocity; No-slip, Temperature; Adiabatic

Window Treatment

Absorptivity; 0.1, Transmissivity; 0.75

Solar Radiation

Algorithm

Solar ray tracing algorithm

Sunny, June 21th, Noon, Tokyo, Bus front facing north

Radiation Model

Surface to surface (S2S) model including view factors

Human Model

l1-node model (Fanger model), Clothing; 0.57clo

Water vapor; 0.01428kg/kg'

Discrete Phase

Model (DPM)

Coupled Heat-Mass Solution : Droplet,
DPM Itaration Interval = 100,
Discrete Ramdom Walk Model,

DPM Time Step = 8.0 x 10™>s

Particle Treatment

Initial velocity = 12m/s
Temperature = 309.4 [K],
Number = 10,000, Water = 98.2%

Non-volatile solid compounds = 1.8%
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I EFHKLET IV

BEANKET LrOOBERBICK 7 7 ANVEREL, B HICHEHEELZ 5 252 & TH
FIEB T 24T 9 IEEFZETT L E L TK 421289 QChen 5DOEEFT L&A L,
E— 7 HETHD 12m/s ZHHEEERELL. REOFFEFMERIEIHEL TR,

12 +
o
= 9 4
(=]
R
> E o1
3 4
0 llll=llll=llll=llll=||
0 0.1 0.2 0.3 0.4
Time [s]

X 4.2 MORETT 7 7 AL

432 RO E T L

M43 ICREDNERIE A2 RT. EICRTOERAZRSDOHEICLD AKOBR AMHET
b, KR TIIWAME 90%DHEIKAZ REOMERE & &% LT, AIC7RTFEREE
ETCOREICHELTHHT L., ZOMREITREFoOREmeE L ToOLBE, EHL
AR loRRZEBR T 52N TES. RBICE ZE LR 71X, FroRAERTSH
LHARNERNTETHRALIZ D E R LT

FEE DRI

Nasal opening

SVES > 90%

- 2hicm 25 cm

31 cm

-

X 4.3 &K O MUk
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PJLEL U 72 L 1 @ LB
KFEHT TIX, 4Case D FFEHT6F 51T D\ T H FF 220 [Bl O KL L BT 24T - 2. KL 1
PEEREAT ORER DS HRL T, BT OB O —fl %2 X 4.4 1273 F. BEHRO DD DLR
B LR T2, BMBRBICE S CEE ANABEENAIEH T AETRNER X 5.

Inlet

Particle Outlet
residence time
60

30

Infected person

X 4.4 EGFOONLIAEL R - OELEF (100%, Standard layout, F15)

4.3.3 J&Y U R 7 OFEN L
Y U R 7 X RIKEE O Lagrange AT 5 R &2 Ik X (H)~B)TE M L 7-.

Dg=c, c;-V  (quanta) (1)
P,=1—ePa (2)
R =131'PDq (3)

MHXFEEOMFRIKICEE LR FOERBENSEEERLFOR&EZHETLIATH
5. Dgld M BEFOSBIfR Z & 8 L 7o gk G kL F B [quanta], ¢, /ZEIK T DT A )L X &
[RNA copies/mL], cIZHAL 7 A VA EH TV OKYMERL T O & [quanta/RNA copies], V I
RIKDOKRFE[ML]TH 5. KRB CIIRIKR FORFEE2FHB T 52 & TRKRYE ORIE
BEY) O Ialb—var&2179. KT TIEEREE— 27 KD, =10° ¢ =0.020
ST BIT DM R A2 UL LT, c,=10%10%107, 1080 R 25 E& kL L TR
T QRITIE R RPE EFKT D Wells-Riley XK THDH. B)XICTERE D LB YY)
AV REBRM Uiz, F¥EYMEFPIL, [F— Case [ZBWTHDLANOFTREDIEGI &
ROl GORBREREOME AN UNDOREO N TR L Z L TRIHT 2. BAEHE
Ppgld 1(—EOBIC K DY) & E L TRHAE L.
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BESE MITHER

RETE, F2EBIVB4EORBEMTFIFCESWERITHERZRET S, K
W92 O AT AE R A W REN 2B EZK Sallnd. M S5all@E 2z XK
M6 R THY, (~OOHBMPAREWE THDH. K5bIFREDOME L R LK
ThY, BPEVRAIHHEMT D72DICEHLE.

(d O] ®

@ e . . & . L
" »

- ? .o,% ? dgd, & |

(b) :“'Qf s L L L ‘fjp
vER R XX TV

© = = o= = =

X 5.a 3K

XY i (a) Z=0.3m, (b) Z=1.14m, (c) Z=2m

YZ Vi (d) X=2.1m, (e¢) X=5.7m, (f) X=9.6m

Direction of travel A . Passenger :ac!ng right .ln the dlr(fectlon of travel
< m : Passenger facing the direction of travel

\Vi : Passenger facing left in the direction of travel
=l

L06 | L08 | L10 | L12 | L14
L01] 102 [ 103 | L04 | FOB |- Lo7 [ 109 | L11 | 113 | L1 L18 | L19 =
(123|124 | |[F11| [F15 | |F19||F23
F26
FO2 F10 | |F14 | |F18 | F22

X 5.b W@E) N ABHENOFERNNE

F29

F28

5.1 WAV R AT RE B
REWHEIZCBIT D2 AL TRESAMEK 5.1.1~X 5.1.4 |27 .

5.2 R BE G R AT ORGSR
REWHEICBTDIEESAZK 5.2.1~K 5.2.4 12777

5.3 BRI WK BORE BT RS R
RO REY ) 27 A% X 5.3.1~K 5.3.5 12777



(®)

LIV SR

hishil 7,

5.1.1 Casel-A ICBF DA ZH#E 4. (NBEE 100%, Standard layout)
XY ¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ i (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



(d) (© ®

5.1.2 Casel-BIZB T2 A T WESAM. (NBHEE 100%, DV layout)
XY ¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ i (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



5.1.3 Case2-A ICB T DA ZH#HE 4. (NBEE 39%, Standard layout)

XY ¥ & (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ i (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m
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(d) (© ®

5.1.4 Case2-B 2B T2 A H ZH#E 54, (NBHE 39%, DV layout)
XY ¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ i (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



5.2.1 Casel-A B DEESA. (NBHEE 100%, Standard layout)

XY ‘¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ Vi (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



(d (@) ®

ﬁm

1| A Y iﬁ

B4 5.2.2 Casel-BIZBIFDIRESA. (NBEE 100%, DV layout)
XY ‘¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ Vi (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



5.2.3 Case2-A ICB T DR ESA. (NEB%E 39%, Standard layout)

XY ‘¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ Vi (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m



5.2.4 Case2-BIZ BT DIRESAM. (NBHEE 39%, DV layout)

XY ‘¥ (a) Z=0.3m, (b) Z=1.14m, (¢) Z=2m

YZ Vi (d) X=2.1m, (¢) X=5.7m, (f) X=9.6m
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(a)
0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | | 0.0%
0.0% 0.0%
0.0% | 0.0% | 0.0% | 00% | 00% | 0.0% | | 00 0.0% 00% | | 0.0%
0.0% : : : :
0.0% | 0.0% | 0.0% | 0.1% | 0.1% | 0.2% 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 0.0%
00% | Loo% | | 0:0% 0.0% 0.0% | | 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% | | 0.0%
(b)
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | | 0.0%
0.0% 0.0%
009 | 00% | 00% | 0.0% | 00% | 00% | 0.0% | | g5, 0.0% 0.0% | | 0.0%
! (+]
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.2% 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 0.0%
00% | oo | | 0:0% 0.0% 0.0% | | 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% | | 0.0%
(c)
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | | 0.0%
0.0% 0.0%
0.0% 0.0% 0.0% | | 0.0%
0.0%
0.0%
0.0% 0.0% 0.0% | | 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% | | 0.0%
(d)
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | | 0.0%
0% 0.0%
0.0% 0.0% 0.0% | | 0.0%
0.0%
0.0%
0.0% 0.0% 0.0% | | 0.0%
0.0% | 0.0% | 0.0% | 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% | | 0.0%
Direction of travel ) ) ) 0 100
Average risk of infection [%] E— |

—

53.1 ¢, =102D KMIC BT 2 FHKRY U 2 7 434

(a) Casel-A (100%, Standard layout), (b) Casel-B (100%, DV layout),

(c) Case2-A (39%, Standard layout), (d) Case2-B (39%, DV layout)
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(a)
0% 2.0% 0.7% 1.6% 1.8% 1.6% 0.3% 02% | | 0.3%
1.4% 0.0%
1.5% | 0.5% | 0.6% | 1.3% | 1.2% | 06% | | o g0 »0% 16% | | 1.9%
1.3% : : : :
03% | 0.7% | 1.1% | 2.6% | 3.7% | 4.6% 0.7%
03% | 03% | 21% | 2.3% 1.7% | 1.7% | 2.0% | 0.5% | 0.6% | 0.3%
13% | 0.8% | 1.2% | 1.1% | 1.9% | 0.6%
05% | 12% | 1.1% | 1.2% | 1.4% 10% | 1.5% | 2.4% | 0.7% | 0.5% | 0.9%
3.9% | 0.6% | 1.6% | 1.5% | 2.7% | 1.3% 0.7%
219 | | 13% | | 1:7% 0.9% 0.4% | | 2.5%
1.6% | 2.1% | 3.7% | 4.4% 0.8%
0.0% 1.2% 0.5% 0.8% | | 0.1%
(b)
0.2% 1.6% 0.1% 1.5% 1.2% 2.5% 0.5% 11% | | 1.6%
0.4% 0.0%
oy | 2% | 18% | 26% | 16% | 08% | 05% | | oo, S el
3 (+]
21% | 2.5% | 24% | 1.6% | 3.1% | 3.0% 0.4%
07% | 1.1% | 2.9% | 1.8% 0.8% | 1.2% | 1.5% | 1.5% | 0.9% | 0.3%
03% | 0.3% | 0.2% | 0.7% | 0.7% | 0.9%
0.5% | 0.8% | 1.0% | 0.5% | 0.9% 0.9% | 0.8% | 1.3% | 2.1% | 0.6% | 0.4%
05% | 1.3% | 1.5% | 1.4% | 2.7% | 2.0% 0.4%
19% | | oz | | 03% 2.2% 0.7% | | 1.4%
02% | 0.7% | 1.8% | 1.8% 0.1%
0.0% 1.8% 1.4% 13% | | 2.1%
(c)
0.0% 0.8% 2.0% 1.8% 0.9% 1.1% 0.8% 07% | | 0.1%
0.1% 0.7%
12% | | 41% 05% | | 1.8%
3.0%
3.0%
1.0% 1.3% 07% | | 1.1%
1.2% | 1.5% | 3.1% | 1.4% 19%
0.0% 2.9% 1.2% 14% | | 1.1%
(d)
0.3% 0.8% 0.4% 0.1% 0.2% 1.1% 1.8% 11% | | 1.8%
0% 0.7%
1.5% 0.7% 1.0% | | 1.3%
11%
1.2%
1.6% 2.2% 19% | | 2.8%
04% | 5.2% | 4.4% | 2.6% 0%
0.0% 0.5% 33% 0.8% | | 3.6%
Direction of travel ) ) ) 0 100
Average risk of infection [%] E— |

—

53.2 ¢, =10°D KM BT 2 EHEY U 2 7 4y Ai

(a) Casel-A (100%, Standard layout), (b) Casel-B (100%, DV layout),

(c) Case2-A (39%, Standard layout), (d) Case2-B (39%, DV layout)
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(a)
0% 6.2% 4.2% 6.8% 5.6% 9.5% 2.5% 1.5% | | 2.4%
4.9% 0.3%
— 8.1% | 4.6% | 4.8% | 8.9% | 6.8% | 48% | | 450, 5% 12% | | 38%
2.5% | 3.7% | 88% | 7.9% | 14% | 11% 1.5%
22% | 2.6% | 4.6% | 7.4% 9.7% | 8.7% | 7.7% | 4.0% | 3.2% | 2.4%
6.3% | 7.1% | 7.8% | 6.7% | 9.0% | 4.1%
3.9% | 9.1% | 3.9% | 7.9% | 6.5% 6.3% | 6.9% | 9.5% | 5.1% | 4.1% | 3.8%
14% | 4.8% | 10% | 10% | 13% | 7.9% 1%
| o | 79% | | 63% 48% 3.0% | | 5.4%
52% | 6.7% | 9.2% | 9.4% 26%
0.0% 40% 3.4% 41% | | 0.8%
(b)
1.7% 3.8% 0.9% 8.6% 3.1% 6.9% 3.8% 57% | | 5.9%
3.1% 0.2%
6.6% | 12% | 11% | 5.3% | 29% | 29% | | 359 9.2% 49% | | 45%
5.4% : - ¢ 5 2.29%
9.2% | 15% | 7.4% | 5.9% | 7.5% | 6.7% :
44% | 4.4% | 8.5% | 5.7% 6.1% | 7.3% | 8.1% | 7.3% | 4.3% | 2.0%
23% | 2.9% | 2.0% | 5.9% | 5.8% | 5.3%
3.8% | 1.9% | 4.0% | 2.8% | 3.5% 5.7% | 5.2% | 6.8% | 6.8% | 3.9% | 2.2%
3.8% | 9.8% | 7.5% | 8.2% | 8.6% | 7.2% 1.7%
| 36% | | 1.9% | | 29% 6.9% 45% | | 51%
1.9% | 45% | 63% | 5.1% 1:0%
0.4% 5.1% 7.3% 6.1% | | 5.9%
(c)
0.1% 7.2% 14% 13% 8.1% 7.6% 6.0% 6.0% | | 1.1%
0.8% 3.9%
8.7% 19% 45% | | 10%
1%
1%
8.6% 10% 6.3% | | 82%
84% | 11% | 16% | 11% o
0.1% 8.8% 10% 1% | | 7.7%
(d)
2.0% 7.2% 33% 0.7% 1.7% 7.1% 6.1% 8.1% | | 7.8%
0% 3.9%
7.5% 6% 6.7% | | 8.5%
5.2%
3.8%
13% 10% 12% | | 12%
3.9% | 17% | 18% | 19% 35%
0.1% 48% 15% 6.3% | | 13%
Direction of travel . . . 0 100
Average risk of infection [%] B

Cm—

X 5.3.3 ¢, =107D KM BT 2 FEHKY U 2 7 4y i
(a) Casel-A (100%, Standard layout), (b) Casel-B (100%, DV layout),

(c) Case2-A (39%, Standard layout), (d) Case2-B (39%, DV layout)
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(a)
0% 19% 15% 24% 15% 20% 81% | |7.2% | | 7.0%
13% 1.7%
1595 SR 20% | 2IBIERRE 18% | 175 | | 119 16% | | 94% | | 5.4%
7.7% | 16% | 30% | 21% | 26% | 21% 28%
8.8% | 7.9% | 1% | 17% : 22% | 18% | 15% | 13% | 7.9% | 5.7%
18% | 25% | 24% | 24% | 16%
17% | 27% | 15% | 25% | 22% ————+ — 15% | 14% | 19% | 14% | 10% | 6.1%
32% | 21% | 28% | 27% | 28% | 19% o
|24%| 179 | | 16% 13% 93% | | 8.2%
2% | 21% | 21% | 20% o
0.4% 14% 14% 1% | | 3.7%
(b)
6.2% 13% 5.8% 20% 51% 19% 14% 1% | | 85%
10% 14%
26% 28% | 12% | 41% | 12% | | 179, o 15| | s
13% —— e
31% 16% | 12% | 14% | 16% -
10% | 1% | 15% | 17% 18% | 15% | 15% | 13% | 9.0% | 45%
1% | 14% | 9.7% | 24% | 24% | 22%
12% | 5.5% | 10% | 7.5% | 8.3% 13% | 12% | 13% | 12% | 8.6% | 5.5%
16% 21% | 21% | 22% | 22% S
|9.2%| 86% | | 14% 14% 1% | | 9.5%
6.5% | 15% | 11% | 1% S
3.3% 10% 16% 12% | | 89%
T (c)
0.8% 32% 22% 21% 2% | | 7.0%
6.0% Nl 6.6%
27% 17% | | 20%
19%
17%
30% 25% | | 22%
14%
0.8% 33% | | 30% | |26% || 19%
(d
41% 15% 6.2% 14% 23% 18% 21% | | 16%
0% 10%
17% 20% 15% | | 20%
10%
7.9%
22% | | 18%
24% 5.3%
0.8% 20% | | 21%
Direction of travel . ) ) 0 100
Average risk of infection [%] B

Cm—

53.4 ¢, =108D KMIC BT 2 B EY U 2 7 4y Ai
(a) Casel-A (100%, Standard layout), (b) Casel-B (100%, DV layout),

(c) Case2-A (39%, Standard layout), (d) Case2-B (39%, DV layout)
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(a)
0% 23% 13% 10% | | 7.7%
21% 2.6%
17% 19% 10% | | 6.4%
b 6.1%
1% | 1% | 16% 20% | 20% | 1% | 6.4%
27% 23% 23% | 19% | 21% | 19% | 14% | 7.6%
3.8%
24% 21% 15% | | 9.0%
6.3%
2.0% 25% 24% 16% | | 5.0%
- | (b)
10% 17% 27% 6.3% 26% 19% 15% | | 12%
15% : 2.5%
o 19% | 5% | 20% | | 229 18% 14% | | 7.6%
o 7.9%
23% | 18% | 23% | 24%
13% | 15% | 20% | 25% | 23% | 19% | 18% | 17% | 13% | 5.1%
19% | 27% | 18%
16% | 9.0% | 14% | 11% | 10% —— 17% | 16% | 17% | 16% | 10% | 7.6%
1 26% 26% % 6.2%
159% | | 1a%| [22% 19% 15% | | 12%
1% | 24% | 16% | 18% 37%
7.6% 15% 20% 15% | | 11%
(©
3.1% 16%
13% 6.7%
26%
23%
26%
27%
23%
3.1% 26%
(d)
6.4% 21% 24%
0% 13%
23%
10%
o 16%
23% | | 26%
— 8.7%
3.1% 26% | | 23%
Direction of travel . . . 0 100
Average risk of infection [%] B |

Cm—

53.5 ¢, =10°D KBTI 2 B EY ) R 7 4y Hi

(a) Casel-A (100%, Standard layout), (b) Casel-B (100%, DV layout),

(c) Case2-A (39%, Standard layout), (d) Case2-B (39%, DV layout)
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Standard layout
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R B R
T, REORMBIZHERL 2 5.
WH A DWW 11 22FT RS T D 72
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6.1.2 KL Y5 BT RS R D B 5
R G ) R O E BT DL, o, DIENE L RDITEEREY R RNEHLS D2
ENGND. F LT, EENFROFERENEET DHGITIIMEIIOICEREY X7 RNE WD

AL

BT D0, MENAEENT

, Standard layout & b L CTHE
43 AT
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52

1 BE A £ T B gE

—J5, DV layout [T K AL EICHE S 7= 12 22FF D
MMNFEELRN-o

EMIREEND. K 6.1 DVilayout IZ K DB EKGE Y 27 OB ZERT. Z DORERMN
5, DV layout /% Standard layout X VD J& 4 UV 2 7 (R F ¥ 5 m 2 MR L 2.

7 6.1 DV layout

WK DG 27 DAL

100%, 79 people

Number of people

Average infection risk altered by DV layout (%)

0~5 5~10 10~20 20~30 30~40
Decrease 52 22 8 14 6 2
Increase 27 15 8 2 1 1

39%, 31 people

Number of people

Average infection risk altered by DV layout (%)

0~5 5~10 10~20 20~30 30~40
Decrease 20 6 6 6 0 2
Increase 10 3 3 4 0 0
No change 1 - - - -

6.2 AKim D FE

AWFZETIL, BE AN AEHEBERNICEBDO CSPA2RETLHIZ L T2EEHD ANBBEE LMt
ZERL, 2MEBEOZERSLMETCCFD T2 Em L. TOKE, EENDO NBEEER
VAT NNREEDIRPE ) AT DHICEORELYHE 252, ZLCRAT

ISR Y R 7 PDRELS R OEITBHFAET D & iR L.
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