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A Inquiry of Tracer Gas for Analysis of Dispersion and Prediction of Infection Possibility
according to Airborne Viral Contaminants
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Abstract

The SARS virus began to appear and spread in North America and Southeast Asia in the early 2000's, infecting and
harming many people. In the process of examining the causes for the virus, studies on the airborne SARS virus and the way it
spread were carried out mainly in the medical field. In the field of architecture, studies were done on the diffusion of air
pollutants in buildings using gases such as CO, N:O, or SFs, but research on virus diffusion was limited. There were also
explanations of only the diffusion process without accurate information and discussion on virus characteristics. The aim of this
study is to analyze the physical characteristics of airborne virus, consider the possibility of using coupled analysis model and
tracer gas for analyzing virus diffusion in building space and, based on reports of how the infection spread in a hospital where
SARS patients were discovered, analyze infection risk using tracer gas density and also diffusion patterns according to the
location, shape, and volume of supply diffusers and exhaust grilles. This paper can provide standards and logical principles for
evaluating various alternatives for making decisions on vertical or horizontal ward placement, air supply and exhaust installation

and air volumes in medium or high storv medical facilities.

7IHE  F g, wpolel s, Rk T AWE, N B A

mod,

Keywords : Airborne virus, Tracer gas, Infection possibility, CFD

1. MB of =R E 37 ZEd I 2dE AN} YA
5 RaATE SAEAE AR $AdE BES AT
0039¢ AF3te] mzy volgart dedo] B sARsE W BT HEAZ Rl gHo dRFdeA 87 3
27 9 B0 5o AAdA SAHNEA paAze BT 9 Aol SHE FFE wASA BT 5 o o] o9
H9 BE ATSo 2EHYY o] AT A waFo A=A &7 e 43 #dd g5y =858
FAHe sholeaze BUAY S4B gl g4 T B QWALE FH FAS R 29 ) A F
HZS o 5k 2= 0]lo]
£2 4E CFD7IHE A8 ok 006dsh 2007y = ] TR EE AHE 5 glald
e F7FE HAE A g JEYa =24
1)Qian H, Li Y, Nielsen PV, Hyldgaard CE, Dispersion of exhalation
. 3) - : :
(CONTAMW)E o] &3 =80 wrxgoit} pollutants in a two-bed hospital ward with a downward ventilation
system. Building and Environment 43, 2008
‘ 2)Li Y, Duan S, Yu ITS, Wong TW, Multi-zone modeling of probable
T NE Y, dACstn ASZ e dAlDLY SARS virus transmission by airflow between flats in Block E,
MY, sMEE SUEACIRtel s B Amoy Gardens, Indoor Air 2004:15, 2004
Y Ha¥ dMistn A=ZE ng NHAE - FAH, BV A 2" G2 TI4Y VAE APPANE 43

2 A geol e #8 47, AT =E3 23/, 2007



bl 3 el 23

o

=]
Influenza virus, Adeno

Ql
19| ZAAZ 2715 W

A5k o) 2

2

=

L

sttt 2y &Aool 24574
ol &t YAS FxA=
o
ul A

5

b3
X

o] 7t

A} 7} Tubercle Bacillus #of %
lolZ22 @99l AFRT e @92l vlolgiAst 47

d o)
15

&

ARAZ B7] oy, s34

570l gl <ad 1>3 o] &

ek

Foh Al A,
iAot Ay

S i
dMe HEYZ 2dojy CFDEDE AHg

293

Fe 310

S

o FAZA 397 AR 24AS 1

3

A
&Y

A, &

3
VNE

ALHYN AdH T 9o 37 a7 FA o] )z
7

iolm

(Nucleic

F

A
ui

3l
i

(3} veplication
(maturation)

i)

A

=
£
LB
2
=
EA]
vg
gy
o

43 (Dilger DE, 2009)

=

kn
g
hd
Z
Z
»

Zhod
=]

/(S)l‘enen'x(ism ‘\ 7
52 DNA% RNAE

1
A

V {2} Adsorption /'/’J
\1
<38 1> djo|H AL
7|

i

L

A=
=T

virus, Rhino virus, Corona virus® 471729 dlo)g A2 3
H}o] 2

fd

A

HA &

27}

o

]

5

8t1, SARS

9)
of
A3

5} A ct.

9

o
i
J—_VEO

ki
}7] o

3

4]

) BHIR

RN

7+
gl el
A

5
At FANNLE ALE

1

|

[e]

Ag 7
el

I

A
ot

7F 9]
AT, vholg A HAAD

o 7|20

%7
|A

A
e

T

A

gho| &4

Bo| BEAR 45 A4aA
R R
(1) stole]

E

b

A Ed g
o

H

2.1,

g Fof

i

H}o] ]

=d B

3

capsid)2hat

AE Fol A F4d o Al

AE2A A7} 7

hvA
fin 34

A

™

o}
s

’

Mt vhojej 2ol Al 9]

& (Helical),

g

A

2 (Cubic) ¥
2 T gl AAHez B o

]

CIs!

I

=
 Agbole) 28, 22198, 2001

(Complex)
(Spike)¥} 7

.
oF
o) E}6).

7]

o] 222 244}

0.3ume]

HeA ot 23y

=1

grolef 2o 7h7r,

=1

s 35799 A9adt B9
=

21%

o] A

L

L

A,
Aol A=

2%
Qo] 3
o] 03~05 pm, A

3k

2
pid

4

2

Cuag
Ao A zolz o) yA

23/9, 2007
SAtgolt g2 e

o A7|¢oR o] FofH
FELE

T
=
T

7

)

4

103

M8z 3% EH74% 20094 6

He=2F!

OlS
o

St alLHTIA

5



7 T lmm Coin thickness
Radio Wave 73
Boundary of —
y —— 1(0pm
naked eye - o
-+ 30um  Plant Cell
.~ 25um  Animal Ceil
Infrared Rays.
: 10um
b — lumt  Bacteria @% . Aerosol
Visible Rugs. - — Tubercie Bavifhus
Boundary of —_ .
Optical R
Microscope i - 100am
Ultmvio!c{ Ra)«’ —_—
et Virus
-1 [0um
] Protein S
_ Adem Vipus Rhino ¥irus
v and ‘Ravs
x; . Inm  Molecule
Boundary of
Electron e ~
Microscope
- " Atom
- 0. 1nm ¥

<38 2> do[g A0l 37| (ST, 19%4), (k2 9, 2001)

o

E1>E vpolg a9 BR/, ¥Y 2 A7
£ B4 Ags Aot 1% 3¢ nlole
el A718 Mzshe ©HOR HoFm
Edojoji} CFD Xd& o &3te] npojg]ag Zatg
7] Sl ME wholEae WEL Exie] it AR

o vlolg o) EAFE A sdfE 27]0) uet the
s vedt o & &9, 9d7td DNA Hhol 329 Parvo
virusg ko) BExpgko] 15x10° daltone. 2 o}F o o]F
799l Pox virusE 160x10° daltonolth. 449 xjeko]
Idalton®& 7ot W o] 4% 32 dalton$] AAEA TR
e Avs A& 4 5 UG vlelg s Urd g Am
£ =8 A §Aot}. Bratbak® Dundas® A78eA MFL
ez 3 "AE Edo UDE Llg/mE ANGY

Schaecher 919 A9 A SARSY 9¢l¢] Corona virus® 2

& =

N

=)
ol
-

S
o
I

ko X _?LMQ off &

N
X
g

ol
-

O

ol g, vholela: a3t F& Abo], R F, 2005

8) Bratbak G, Dundas I, Bacterial dry matter content and biomass
estimations, Appl Environ Microbiol 48/4, 1984

9) Schaeccher SR, Mackenzie JM, Pekosz A, The ORF7b protein of
severe acute respiratory syndrome coronavirus (SARS-CoV) is
expressed in virus-infected cells and incorporated into SARS-CoV
particles, Journal of Virology 81/2, 2007

104 SRACIKICISIS=28 H183 35 SEM745 20004 62

ZE AZs¥ey, 2 9xvt oF 1.2g/migte AL Lopdi}

<E 1> Hl0|3A0] 2R BHH 54
NS | ane | aa
Ll I EO LR I R B XA CRVED 2
s | g a3 x N8 TAE =9 &37| Hloj2
dfdzE | 29 TE (hm* | (10%alton”) (72 287| vioEi2)
3;?1 18~26 15~20 |T2E djofe{a
e -
o | | HH | L3 655 | 30~50 |mE voizta
DI oy pE ot 1= tfolaA
- S =
/'\\' g | 70790 030 o wioje4)
gla | 22 00 | @m0 |dess solza
B R P T ESNLICS
ol Hazd solHA
L | 27025 a0 woja)
| az o
520 = =y A 35~29 28 FI2IAl dlolg{A
ol o
LiA 60~ 80 12~15 |32 dlolz{A
Az | o
| my | G | -7 | 30~40 |E7julolaia
oy Szaux dolaA
vt | O] 00 eimean viojaa)
. e SELIPRITRIEIPN
E had 150~300| 5.0~80 |t A
Lo Az o
Ly | 7 Y i 60x80 35~46 (2iET diolA
ol EETIETREPS
LA 80~130| 56~60 (22} vjol2l2)
ctol
— = - ~ A
LhAd 80~100 | 60~7.0 |®o} vlo[2{2
22 0| 60~70 |dEz solaa
wn | o |z | O 070 |22 told2
= & T ey ey
— = - - A
SE | 50~a00 | 30~50 [oklit soleia

. 1Tmm=1,000um=1,000,000nm
. dalton: SXH2Re| CHRIR AL AR B2 1/160lch & 4

A 1ol 2= 1 dalionOlCh

o oo

29 W5} lg/mle) BE 2 o, sholeizg FAE Bu

=
T Fade Ag F28 4 g vbolgx A7) A4 19
S B B0 A2 AL 20nmolA Z A& 250-400nm

l
rir
l-‘O
s
4 ¢
<
>

Hpoje] 9] A7) 0.0005mel Z7|E AHow ot EEH
T 1/250,000~1/308 ] A Tk ofRA wholHAe
FopA A drg ezt & & vk
() 77 el

$A ol ag Eabgeld WEE B W, B FAL
AER goj FHedME 371Fd FH2 ¢ dE TASH
o AR AT, $7159 F47t b d AL (2)HAUA

o Zol wpolg| 2 47t g ele] gatol7] wjFo|t), dut
Hog F7)Fd Wrde F£RUAY AS AFo]

of mlAMz|e} A Eo] 25m o]&tel z7]
dow, FHEGE F719 A GFgFS W] g ¥V



o I N B NI
n_rmwﬂ_nﬁﬂﬂﬂwow_o R W
x il T —
Mﬂizﬂﬁwuﬂ. M%ﬂ;gmﬂhg7ﬂﬁ%¢
F o] o = o X A N o o TR % o e @
BH o Lm = ®O B ) s M momk op LW n_.ou,Wv AM o . = W W B B o) I
7,|OJ| = ™~N f y J—
O mﬂwmoamw@,ﬁ@ T REEE rEe g szs g
R S R S T ES-E R sef 8 27 8
3 - Mo EK W ; T oo X : & % ©
o %ﬂ%wﬁ Eo_amwx_ﬂuxﬂlzoﬂlﬁ%ﬂﬂm aL@WMmoqu%ﬁmMO Mmm g 58 o

— T — f —_ -4
mn_qomn@%%ﬂjw <R .ﬁ%%%ﬂ%ﬂrﬂ% %%Hﬁmueg%ef%w:wo E.f = . W
Nrowgvgdu_z_lﬂ otwr‘_mﬁ.m bl m@oﬁaogazt% ._.ﬂ.mo.ﬂu%ﬂwm.%ﬂaoqu .mmmmWM% &
= By o oo R S X0 e O .wawa@ﬁ 20 = Wev.m?ﬂﬂwamzLXﬁ mm.mZmZem 3
MmMUr%ﬂaoydrE@ﬁ%7mwweiwrﬁE@rM %QE%%M@W%%m%E SEEsliy g g

= < 7 omMDnom *THOV ° g = ~ ST o} g - o s - ELEEE o
- X - o = o T = o O S ER=J |
o F o F_,Low 2 N = o o8 W?TB@% IMm%zﬂ%.m%aL v F B R T g
o ﬂoTSaﬁMCmﬂﬂ%%Ev;mﬂ o T = ol ¥ B o e I ERCERy o8 5
o.nv.ouu,uﬁﬂoo,muwlquoﬁﬂﬁﬂotaz?_ﬂELkﬂaoﬁa Mu_wwo,__i_ GM]Emﬂﬂna%nL@ Ml\mw,m.mMA.wM o

Y > = = dF 2. F T = = = TEL %

Ao oA T~ R o zt}ﬂ:aoﬁai yLm‘#mu N e Morﬂiuaﬁ = nE WWMdMMwmf 9
%oﬂme m_amze]ga;%?ﬁiﬂﬁu,#% mﬁ% = xﬂqxﬂdrml%m_imﬂ%mﬂmi = .1edammo =
quHcmw1Ew%gg@DE% Pas  HmETcohg il R I b
o _~ nly 2 il = K Fo o "o N Ho O o | eyl Ny S <t Wt = & oHOw ,.mofn._vmm 5 wm 8§ 2 3 =
R e M%Wﬁ@ﬂﬂckﬂﬁﬂﬂﬂ mmoiﬁrﬂmﬂMrm% L ﬁgm.mmmmmmb iy
WQMLA%WM%MM;OEMMUEE_uIFmIMWMMMLCﬂMﬂ‘U!ﬁ IIOf‘:LMﬂumxmul %HTM,DI.H%‘_OT auxm.mm‘mﬁ.oma mﬁ
D%ﬂﬁ%ﬂaééﬁ @%W}%a 5 oo PE oo O Wﬂgﬂsﬂﬂw@%.wo PRl S R mmtD,mAmm o
thuﬁyvo_ﬂi iqgour.ﬁqﬁj7 = <l o oy @%Nvm_s zr 8 552 E LS g
B o~ X N " <R R e fie oy © o ok o w £ oWz B o822 2E o
ﬂn%ﬂﬂﬂ%@ﬁr%iﬂ@m%QQQ@? ﬁiiﬂﬁoxim SRR 3 2 Egs_7" &
R R R o7ﬂg@§$ﬂﬂﬁﬁﬁaL Nﬁiaﬁﬂﬂmﬂawnm = Eieiiigs 3
on o EW " ol " g [ Hwolﬂllm.ﬂm £ 2 I b ﬂuT4manmFum Rl
mﬂ.,%mﬂmaﬂu@%ﬁﬂr o~ = wolnowxo oS T =2 E2 5w EE i
=% aroT o IIiesnirid S L b
= f ja iy —_ = =
T NN T T T A " L:oLﬂodr%iam«TV;a ﬂumMWY.de%%
UﬁEﬂM.d!,WIOOLI o . OL_/MWU. _\mv/r\@cabmm,mHmw
oo .imw_mdﬁ malqutﬂLEW - - = =
TE LT AR T B Wk T TN T W g3

R A B o A ey g oy N :
ﬂ;o_igy%ajmv% i Jxﬂ]%]m R = M T

™R B W o] B w ™ BT o =2 opl = T UG SELR
M A S 5T oo ln oo of ~ oy uR o = o ~ %m__ Wo _mA_u O = o ox ™ o o o 2 o 2 5 o
oegao_oaﬁﬁﬂ% DR = %H%WEJ@ < TR TF 4l CRA

—_ <! - 2 I — © T
wm_mmutfﬂmmﬂwmwlﬂ _x._h_:_o%ETWMdLm_m o_eobmwimawmu%wwwﬂmﬁ%:lmamﬂﬂﬁ fhingen mldm w!

o o A = ok X o] of JAMEEES | oH | MY M &, i

— o —_— o © — W = “ © = o ol Y _ wo e - = i
ﬂﬂmﬂﬂé%aﬂ}% o B TZa®q %ﬂW%%ﬁMﬂﬂ]ﬂE,o;fr.ﬂé Tz E & M
Wg)oﬂ1mm@n%mﬂ el ) meﬂ maémaw%%mﬁﬂ@wwa‘%@ﬂ =L =7 £ 2 )
=) 00)1r\'4 " — ! ! e Do X X
S © 7D7JlJ._v rE X P ik g =3 A]‘U!Z_v = v = —

— iU ~ oo H e =8 e S Lo R E oo — a "o
ﬁxomﬁmomﬂ7zoé§ Pes3d ER m_&%xégzr&%@ Pt e I Z e 22 =
EE B mwe T S GET LR R RS TYar DD <8 syg B
M= y%mwﬁﬂvpt wouxovﬂ%S £ 9 Eumwddn - E = s S o %o oy B o =B gt
P R o L L © = a8 T = = R i 55 W © = A ﬂ_lﬁ dﬂﬁo‘mﬂxr Ho = = §of W

AR B L = Q.HM%D do o ol o WO W o= T N N A c. 2T
dﬂﬂ\_ﬁa‘m‘__/ﬂ.,l =, ol % Ey];oo,ﬂudoﬁe 1o.ﬂ,1|z‘le A o T o= = — = o0 = v B =

B = 2 - o = X e — = NS ol & = oY
@mﬂﬂouuoﬁmeﬂ = A ,onﬂ%LﬂHmﬂ.wxrlurld7M ooy T LWJMMM == =EE 3

. s Bow D i%,ﬂmLuermomM Mo T o KPR T T = zet T8
drOWzﬂmﬂ._o T T o 30 4 o om o o 8 F ono.]_wﬂHmﬂEémﬂztﬁﬁEon%Eut%7L1 = 588 =T
= IS Sl cell L R LT w us C . W 29 TS
TEL LT S R < ﬂurgﬁayﬂﬂﬂjgu%amwﬂn @ | 7L LTEE Ta
?mﬁVLO.xi,_ N N G 2 2 % w%]mﬂevjai ﬁemﬂizonﬂ s N TR <] o8 se.°% =F
= EES & o &= F o g T = MR by T o O < J S5 oo wh
Exiopivan i W EEFEC S ENEE S ISR EN) ST
= 5O mﬂﬂﬂlwﬁu.ﬁw o T_z%m mﬂﬁ/@ﬂﬂﬂlﬁ. 17J1r¢C quHnmo Ho oT,mAﬁ B pjo iﬂwi Mﬁ_ s MYMM%?%

o o ] Qe%oﬁ 2 o = T Moot X o Wﬁ B mo ar < ° Mo o mr SEM_EOMWB%M@
T O W < o 2 AR o T e bowe B v Z® o
PR ,Hevi.}}mg_ﬁa CEomERE ¥
/o EL,O']E o m‘ww,ﬁuo‘tc nnaﬂmowL
~HoMeouw |2 SwEZEBO®wR
— — —




AE HY, 35PN 22 ESLEE RTY Y% &
FLEE HUTCY Ao ZAHE Y. Haselton and Sperandio
o AFAHE ol &3 Qian 9(2008)> AA A& ws
of E255Y HATFEE 089m/so] 32T E 7HAste, WdF
i A¥3 CFD 314¢ FdsAdh 29y E2554¢ ¥
gEof e volgaw wwy s Mo Yoy mie 7d
A 199 EZ3E & wiEse 4979 £ ¢ £ ¢
o ole3t ol Wi ¥ T AL YEYD we
2 Y43 A5 A EESELY) o 2dd HAdTY
75 54 $ACFU/mZ 7H4ste a8 glen, CFD
e HE 75 HddE CO, SFs, & N0 59
FH7tEE AAgste 7l A2 2 2 7}%*373: R R
SRR

7 BETE FAEE AMES JHAL vlolgag A
bt 2o, dubgow Cambndge glass fiber filter( =}
o AZel 0lm Hoh E AAE 99% o4 Hdd 4 992
=% 248 7]Zﬂ(gas)£% % 7|(vapour) Aol &t A
&, Ak, o[kt A dAbslE A B glon] =40 ge o
Hatolz, AL, 43&3 28 53 22 AEALL 7E
g AEE o) TeEd. oo w8 Cambridge glass

fiber filterel <8 Z#A 24& dAA EF(Particulate
phase components)o|e} stm #& FHY F7] 2 f73}eE
o] ol T g} oz H&

o

A QAZELAR 257 41, Ynmw$le) sholg A
T AAEHE EASAT VA 249 E4L 7 9
o 9 0l o3ty AN EE VAN YAE 7o) 9B A
o g9 Fdo] glojx BA7} 248 Ao BiF= B
veg SRR A vheeA dedh a8y 9Re J0U1H)

] 51
o] #AHUS W 1 Y] 3 o] % AP} = wpo|g AL

AARGE FAAw ngdap s g o
[]

ﬁa
2
>
>
~N
N
[
=

FAE Al wa 7l 22 4EE 7)ol FHE s
ol = whetA] ”*7}*_ % 15T ok A COust
0F AHESAY 37194 A8 e 7IAE A o
FRB2E EHsE Aol %W}ﬂ addn. FhHes
FAZIES FEo) ME AR L ANITA FH2E olf
&t Y BE4E of- AR 89T £ gty #gd
toEE @M 3] 2EE e EE5E37) & ¥
8 447 SAFACFU/mE 7Hgske] 4% da CFD
2o HAe ot o Wi HEHI 2dd CFD B
e AN S AN FA7AE o] 8T BTS2
A wotof g,

106  B2AHCIRRBIS=22 K182 35 SH745 2000 62

TaddAd #4928 98 A ]i"1 <19 3> 7o TY
the Prince of Wales H9& AT 2 o] TFdA

Aoz 74dd™ SARS(Severe Acute Respiratory Syndrome)
A7 jdg wdol] wioln, A #zte] ¢JHolF AdHF

rud H

2o A AnAAol A5 M QCHINRN), B o Ti=
o] HIANE HgoR ZAHZE FAsta oo FH7tx9
Fro wE FEYIASs Y8 22 s,

of Wa
S GdsdA YAl sAL A, bE % f&X}, s
w4, 33 % 7 100¥elds AndAeRr ZTAANAT
ofe gk AAF Y&& A Adsd #dd TFAL
A 7SR 2003 39 49 HY9E HESAT guL
o] &7} SARSY 7" AMEE EE23 <O 4>9 FAE
HA o AU AT o] #2HIndex patient)= 20034 3Y 44
B 129744 847t 49dsgin 129 ©]% SARS 342 34
Hof AgzxA7t Ak 219 5= A AGEAsF 44E o
A9 Fxg AAE BAFA glov F-u7|F £ F - Hpy)
Fgo tidt HRE Yel) F3 ok <E 2> o FA(Index
patient)7} 4 Ag 4493 129 Alole Z& WA Ao F7
HEA ol dg AEE YREOR BT glon <1¥
5>& SARSH ZgHol S0 Uede FAEY $94 A

19YTomlinson B, Cockram C, SARS: experience at Prince of Wales
Hospital, Hong Kong, Lancet 2003:361, 2003

200Lee N, Hul D, Wu A, et al, A major outbreak of severe acute
respiratory syndrome in Hong Kong, N Engl J Med 2003:348, 2003

21)Wong TW, Lee CK, Tam W, et al, A cluster of severe acute
respiratory syndrome among medical students exposed to a single
patient in Hong Kong, Emerg Infect Dis 2004:10, 2004

22)Yu ITS, Wong TW, Chiu YK, Lee N, Li Y, Temporal-spatial
analysis of severe acute respiratory syndrome among hospital
inpatients, Clin Infect Dis 2005:40, 2005 '



. N~
— L i [}
5 W BR T " o2 -
%mﬂmﬂ%mﬂﬂuy T R g =
TR T ~ =W oH i o
—_ [ B Do ©
— How o 9
S oM W 1o < 0 g !
Mo BE T wm RO o o it
bor < o ol = =X e e
o nom ool g = oxW ol T o
, o N © n oAk X T &
fod & = o= ol e g Ak
.2 o W 8 Tl X RO g 2 " o
FE o N @ Ee W oW e 5 DL R N
Y o it E) 4 -
R R S T 5
kL g oo 2 R M OZ )R g 0
" u I - I~ Vo s ¥ B
o £ AV Njo —_ = oy B whpy N - i}
= % 0w S W S gn <o N ol ©
. R W — ~ Q9 TS < = ) Ul 7l
= = 8 mmmmLﬂozmHﬂ 7um.m_zw,r? S
- g N0 B o £ T E o My =
-t m % 5 Hi %Ol MH nm._ iy ~ OT = wu _ o @
e s Z 10 o 2 T T NI o S M o
g v 1%5] Y Cy = ol W o 2 H
= e ol ﬂwl ™ oy = [N B ] oy : n N fred
£ - wa - oo TS = e M . e
g N - & F T omom o g dw R ol
) e - A VaN ° =3 hrd J Of e aﬁ m 2
5 @ fs PN Eeer ™ T 5
2 P - O
z 5o« - E%%Z_&%mﬂﬁ Miﬂumﬂﬂ 3
= 3 3 _— e 15 e
£ = g Rl E e om D R 7 % o o i)
o “ NV \W, ol o & = &) w K W Wm i0}
& H L - T4l m Mv'mm uﬂ/l - ,..Mr W N
i 0~ . " 0y S 5 e o
. . - v . - i 1@ Mﬁ W = E o W oo = o) ,mm
3 : ol 3 wog R m o= o owm o
B o B E s x Ty w R
T T =~ - < o o RIS
: ) W R W OF S W
W / Eow o
4 ER T T BE AR X
o ~ = — e L % “mv.ﬁ =
ow | S A S B oo
56 | oo o go R
g w xR ax Aw e Ro
g8 = ot s o < w T ]
5 5 o . zn B ©
7 £ ) ()
[FReE N m Nl o S0 @ ~ Gy o JM <
- 5 K = g2 mo ey me 2 = = iy o M o
gl wl wo] o o | g2 0 ~OE R o BX X
& . - - o o iy T dﬂ
Z o il o R L, % = 5
Py £ ol a1 nome ny R oy
g x\.\u <€ =0 B 175} ey OME o
B %51 ~ ey A s o =Zn
P N Yoo 3w o ~
g &l — ©° Iy
i A - Yo v ™ BT s olJ
“ L T mnu =z o) ° o) SN
. ol 5O S 2w R o5 4
£ mo i E S r;u -
£ Vv G - e A W Ee N W ¥
£ Y Skl oY w®| Y 2T I P RN
3 iy — o o 88 ISR o o~ - © @ oW s
& W ©«® Qs TR s & H_m‘ _&0 " BE M o = o
: - Fowo BRI %
7 AU e oo ® M e
{ kL U ST (i
% oL, Mo R < e
;..OHM * B ~ o PL e ulwlb vl ZTV >
™ p—— v O
. | 7 B O
ok — XY I I
5 o o A o N [
gl _ L AN B T o
R 51 o ol of X 2 N I
N _ . ob o e m — N e o TR
I — = i ol = b g % Ul o
EREL o El R & @ — = AR ° g o %o
e B i © o a - Gl T 2% @ D go T = B
[N I F % ; o = & I @l e ._mm umﬁ omﬂ . 5 iy Y RN I
o = oF ol PR R Ry R o A
2 o 0 | o | | PR U T g P w7 T e~
& S e R anT Bny ges | 29T |8 =1 < e ®OE No ©
mo o w m m = &5 [9¥]
& &
/m &




A A9 o7 a4e ARen ek A
A, EE gl A padAd 4591
ve gadA pessdte vt 990, od s
s o BEA 53 2ol 4 ]

Qojzhel WA 98 2dgE A7} gojo

<E 3> #lAd SARS HUX Fof ZEg

S S | B A

soel o 203 -
(Same Bay) | (AdjacentBay)| (Distant Bay) -

A AR 13 11 6

A H|ZAR |7 10 27

x| gt g |2 21 33

HAY Z 0.65 052 0.18 0.41

Mucie| ZHE 0.18 0.15 0.08 0.41

IR

2

® o
A\
E
w
N
2,
>
S
N
N
o,
4o
N
=
)
o,
N
ot
e
ol
R

)
i)
=
o on
—o

ri
0 =
Y
-3
¥o
re
>

E
rir
poik
lo
fd
Px
>
A
32,
non
o
i
rob
o
ttjo
ro Mz
2

=4
o
)4
A
=3
R
*e
rlo
S
{o
b
5=
42
s
fuf
—n
3
=
oly
=
= ok

BN

_H
>,
o
2,
_&;_‘
b
14
rkﬂ
i
sy
o
o
Rul
)
o o
o
jated L
ra
—
ol MO my o
L

A Aoz L}E}”Of’% SARS ¥ it9 Fibo|
Aulel & 7]79 ofFe s BAY Aoz F2dn
o Li 9602 20039 300% ol del SARS #HAAE 24
Amoy Gardens& U4 °o% SARSS A4S
Z27] A7 A Index EA7E A E AHEFHA 11 957}
A7t 2 F9 AdAAA FAANZATgE Bt 94l
: geAT7E A F FrlolEe] 9 SARS

[ 4c)

T $5 7
EECERT IR S EE

32 Hiolg{Ael ZY oHM 24

& ATAME 70l ot wvlolel e AFE P EAte
£ 89o® B3 HIdm 9t} old] we} vlelgre T
A& FH387] 918 Prince of Wales 9 A g 24
B, ojsk A wpolgi e A HPAE dYs] 93
A7kznel whel WE 9 A¥94E CFD/IYes E44

to

~{N- e
_E

_u

23)Seto, W.H.,, Tsang, D, Yung, RWH, et al, Effectiveness of
precautions against droplets and contact in prevention of nosocomial
transmission of severe acute respiratory syndrome (SARS), Lancet
2003:361, 2003

24)Yu ITS, Wong TW, Chiu YK, Lee N, Li Y, 2005

25)Yu ITS, Wong TW, Chiu YK, Lee N, Li Y, 2003

26)Li Y, Duan S, Yu ITS, Wong TW, 2004

20Hung, HCXK, Chan, DW.T., Law LKC, Chan, EHW., Wong
ESW, Industrial experience and research into the causes of SARS
virus transmission in a high-rise residential housing estate in Hong
Kong, Building Serv. Eng. Res. Technol. 27/2, 2006

108  sr=alliCiNests =28 H182 35 SH745 20004 62

2712 A
(1) 24742

%A <2¥ 4>+ SARS #AH(Index patient) GLITA HA
9 FZ, & -7 HA% F s BReFn 912‘31,
Haol A9 Index#A9] A& A FI Yot <18 6>
<Y £>F EUE CFDEMS 43 24 (Reference Case)
Vel Aoln, EAARE 2AsAY R BRIE A
Wi AA'GH, BB'HHOZ o] HeE Aot H -
7179 el 9A, FHe g FEFS golry] 3 <1‘j’]
>3 7ol 4709 Case® TENLH, ofd w& F -7 F
eference Case™ 7]& & - 7]
AR H7|T9 A7|(FEXA
A FEHE 04mx0.9mE
ko] w7 #ol| W3] 20%AE
7)) E FEs sotsty]

] Eﬂglr A7} Reference

tlo rlo

O

i,

ofi
lo
BN
)
rlo
AN
2
iy
4
o
m
Lo
';U

m
rir
<
[inS
2
x
o)
2]
o
&
=
)
-
o ot
X

<> Supply air
M Store &
A AHU
> Exbausted air Rootn M.nninmmc»
Swe&  Distant Bay? Door
A Cleaning, ;

. Egoom N
*\. Adjacent Bay

Teitet

- ex patient
~ Door Index p

‘A

<1% 6> Reference Case2| CFD =gl

Case 2% Case 32 + - wj7]79 gejo} Ao w
< BEA3E7] Y3 A $old, Reference Case’t T7-38% ‘?‘3”549]
FEAA F717 olFoA L gE WARY A A w7t
53l o WA Case 29 3 LA w717} o) Rl AT, o
2 gARe AANA & F7157F obd 0.075mx4.8me 2
A w7 A u7l7} o] o)At} Case 29 -9/
7) %3 HH7I & Case 1%

rio

Reference Case$} #2 Case 39 #
ol FdstA “ﬂo}"ﬂq & 2ol 4719 Casew AZ 2

ol
T8 B4E AT gon, o U o me Awy
A 17 o FURE BhEA ek Aojnh vholHa BuS
A4a0) A% F A7), 55 5 B Awd AAzA
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Case 2 3% . 87 290 126 P 0 305 194 310 220 0 170 0 39 0 13
Case 3 3% [ 33 290 290 29 29 305 305 310 310 0 0 0 0 0 0
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A\\djacent Bay

Distant Bay2
0.06060675 ppm

0.0001911 ppm

Distant Bay} ﬁ 0.081
0.0060795 ppm

Same Bay
0.0612057 ppm

<3d% 11> Casele 2

Distant Bay2
0.8060934 ppm

A\dj acent Bay
¢.0802291 ppm
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Distant Bay2
A 2.0000375 ppm
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0.00009@5 ppm
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0.0014853 ppm

Distant Bay1 ' 0.001
9.0000607 ppm

PeM
- 0.005

= 0.004
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