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Diffusion Characteristics of Human Exhaled Droplet Nuclei in Horizontal Dynamic Air Flow
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[ Abstract]  Pulsating air supply combined with stratum ventilation has more potential to improve human thermal comfort than
steady air supply. To analyse its impact on the risk of indoor cross infection, in this paper, under the condition of horizontal
dynamic air supply, CO, simulation was used to replace the human exhaled droplet nucleus, and CFD software was used for
numerical simulation to analyze the indoor air distribution characteristics, human exhaled droplet nucleus diffusion characteristics
and the impact of different working conditions on indoor cross infection. The results show that the horizontal dynamic air
distribution can enhance the air return on the left and right sides of the room and the mixing of air flow to the back of the room, and
in a supply cycle, the low-speed period is longer than the high-speed wind energy, which can effectively reduce the risk of indoor
cross infection.

[Keywords] stratum ventilation; dynamic ventilation; air quality; transient CFD

HEWH: ERTTRAECIFINAIE “/KFahEE TR A AR ES HURHESTSL” (S202010611357)
PEE N BPIH (2000-), 2o, FEEARIAE, E-mail: 1216746736@qq.com

BWAEE: B2 OB (1985-), B, flid, H#d%, E-mail: yongcheng6@cqu.edu.cn

ke H 91 2021-06-16

0 3l F DAY 22 TR 23 AR R K v fe 3z P, 2003 4



<18 Hile 5

25 2022 4

[ SARS AT, 2009 4= HINIT Ji/s, 2013 411
H7NO &7 B LA K 2020 4F 59397 8L e R 95 75 A
RABUEI T 57 VA 1 Y8 ATRI A 0 98 K 1 IR s
JEFH R SR G ) o 3l R N R
il 2 A S SRR A R ) AR R, A
AR SR A T 2 N 5158 UG I 52 ) 8
Ko HRMEER FHEUERRI ) T2 BENFE— AR
T HH P 378 A KT 328 R BB 48038 X DL % YR R =
Fofr 3 IR T QT I MR X 978 37 94 B AR AL AR AT T A
T, 13 H KPR KGR WP DX P e I, Ik
LA BRI o Ad Sd i SESG X K-SR AR 1 55
AT T N IR Z (8138 SUBRGE BT 75, 15 H KA
53 AT R L FH R A R T B T R B N RS SRR G 1)
R, XA e KPS KR R E

P AZ S RS, (B8 AR R A IR RS R HEAT 11,

BEXT TP B IR R N5 N2 182 S AL 4k
sz, A Rt BRI,

KT B AR T AR BT R S8 KAT ¥ ek
e NAEEFIED), (H7KP1E K5 Bh 18 KR 2
(145 £ AT RE 20 = N RS UG A AR I =
TS A IR X P K AT e AR AR IR A 1
HEBR, PR SURGEXRS:  [FII B AT RE 2 I sm A 44

W H R A% A5 S S R B TR IR 5 SR X o

DA SCAEACT BB XA, #1557 AL,
A CFD BAFHEAT BB, 2= R4
IIARFE - NARIR QAR S BICR PR DL AR R T
X A USSR, 9 BliE — N IETE R 4F
HA ISR NSRRI 2%

1 WRFGE
1.1 Yy

PL—H] 8.4m K:x5.4m Fix2.6m & IHE MK
R, FRFRILE 1 (). FET/EXNAE 6
TR R 12 AN AR MI-M12 57 FE B i
0.735m, /SPA 1.2m Kx0.4m %8, AEEETHE M
Mo B DLER v SR A R AR T AE D 0.4m
£x0.25m FEx1.2m mK A, HRIAAE—4
ALIZ AR NI R TR . 6 N7 TRIE R K 6 A
J5 T BRI 6 B A BT PO RS 1 R 3, B350
AAENARETO, 25 TEE BRI 1.25m, [F] X T #E
BHL 0.395m, JSFHIA 0.17mx0.17m. J5 (A4

Hhd LA REE S, BTE P RSA 2.3mx
1.45m, JaMl@E R 2.3mx1.76m. B4h, =W
A 6 FIAME T TEX ErIEReT, R
0.555mx0.555m. fERAFITTT 0.1m AL E M A3 P3
P4. P5. P10. P11. P12, s Ak A Ak
BREIL X = L Im, Wi 1 (b)) Fiw.

RO P12

v
=
o

ps PIl
S5 .Dm .DMH
P4 P|0
s4fl > N .
P3
Y 25
3 ]aom s []mo 0725 ai0
s ]J‘;b o [Om2 D‘EL
sipls [mi [Jm7
~— 143 -|.|m—-|

(b) WG 5345
B YRR
Fig.1 Physical model
ST HER ) CFD 5884 LR UE £ A A0, 45
g IR PE ST S, PR FT EAEAT 1 SE IR
Fio LG AE AT HEE T K57 OB A 5 B 1) S5 =8 gk
A7, I i R LAR R ik KU E - 4341172 7K
B ORIE RIS, R Y & 7K B A IR R )
KRS EAFTHT, AR =45
(0.1m. 0.6m+ 1.1m). 3% KA [T 28 <
FE AR EE AT 7 SgRMmE, WE Ky =AM IR XU
B, RIS = IR RE K s ) A ] B 1 iR A S A A
BEAT AN [ W R £, BT A AE DN B T 38 04T 1 RS
#E, S PR A LS8R 1 s, 1
RSB R, 527 SCHR[13]



F36EE 1
5t

B, & KCPBARIE T AR B R 9 R

¢ ]9 .

*1 KRUHFSH

Table 1 Information on measurement instruments

e ZH g v KA
R +0.03m/s 0.5~3.00m/s
SWEMA 03+J7 [ 144% y

. N ~ :

SR TR 0.02m/s 0.07~0.5m/s /
i +0.2°C 10~40°C /
T +0.1m/s <3m/s f

KIMO VT 100 J A%

A A ]

W +0.3°C -20~80°C
WZY-1 3 H i W +0.3°C -20~80°C
1.2 CFD Hi% e JTHE:

R4 SCHR[6] % SCHR[ 7], ELARTE 0.5~10pm 2 [7]
RV RIURE ) e AE 2P 45 B RIS ], AR 2 < )
B G AL, B EER N 0.25 3|
42um NG, HH 97%50 A 1E 0.5 B 2um 2 [7], B
IR NARIF H 125 0 JE AR 1) R A 2 R4, (HR
R A B A (1375 B 504 5 RORL I 5 AT AH AL o
Rk, ASCHTEESLH CFD B CO, m B SAA
RGN NARPE R IARHZ, IR H Species 2477 4iia
BRI CO, 7= NI k.

AR BT N FE ) SR gy, WA
R MR BN B 4GS ERNR
MABPIRE Fim it RAs; % A 2 2 Boussinesq
Eist, BPBRENE T FRBIPE 1WAk, AR ) % 4%
W HCAL TR o SR F R v B [ bR 5K ATV B T X AR
TR sl, KH DO (discrete ordinate) 4 5 A %Y
Kt EAFEE (UM, AhE . ARRTH. 17 2
[ I FAE 3, SR FHARUE k-¢ Jiadit P8 5 FEAR TR SR AL

ENIREL,
k F7FE:
L(pk)+awkui) = 0|yt M Ok |y
ot Ox. Ox . O |0x.
l J J (1
Gk+GN—p8

2pe)  Bpew) 0 f( | m)oe],
ot Ox, ox, o,

£ &’ (2
Cls ;(Gk + G3£Gb) - CZSP? + Ss

o.=1.3,

&

Hh. C,=0.09, C, =144,
C,,=192, 5,=10,
1.3 HwE

AW FAEIAT CFD B IR 32 F A2
ANSYS Fluent 2020 R2. 7E#EATAL B, 21
T3 FE B RO 7 VR F A BRARFRVES. SR SIMPLE
AR R F— R FE RS A SR SR 3 XA 3R
HATEEU, B Ba g 2CF i (] 2 Aol 78
Bl FE e, B iR 2 I SE I 1%y 104, &
BR7E I RETRZE « TIMAERUR 2 . RE R TR ZE A
R S B P B 7 (LS DU B Dy 107610,

AW TR Airpak BT TSRS, M
RN THIAAR P ot T8 PS8 35 FEE A6 P 5 R P o 2
P FAR 2 FABETHI IR JR S A EAT T 4k . AR SC
R A e A7 A B0 S 0], SR T A B 193
Ji~ 25573\ 316 JIRIME TR SR, £RG 7 R
) AR FH T BE0RG JBE, ARSCR F IS B ity 255 511
W& HEAT 7K P B 728 RS B R BB AL . D9 2B A



+20- il

PRI RARAZ A BURE P, TE IR S E N 255 T
B S i e via A NG N i i LR S i
JEERINE I MRS AR N 293 .

WA PSR A R B AR 2 s o AR BE T iR
FEAE TR E N 302K, HARBEMM L. KT Ik3)
IER, IR RGE SR DC, dad P EE X
PR (UDF) SR 1% WU L ()3 A5 . =
WA M4 W SRR S A5 549, B CO, R
AT L, WE A R E RSN 0.01mx
0.01m, A AHEEAND (velocity-inlet), i
WA REE W53, SREOCER[12], wE HHE
FE N 0.89m/s, SN 40000ppm, [F] A i3 B X Ti%
AU CO, WA 400ppml12,

=2 LFREMHEE

Table 2 Boundary condition setting

EER) ER S FMEE
1 ERA BISIEBEANE (inlet velocity)
2 Ens HHHA Coutflow)
3 S SEBE, 302K
4 Hh i TEEENR, 303K
5 PN LA E, 56.8W/m?
6 *r TERREE, 93.75W/m?
7 HARBE A
8 M YIS Cinlet velocity)
14 TOXE

DA TR, A5 XU 21.5°C Rl 135
ERGESE 1.5m/s FIKFRIZER TS, Adrd
TEOLEBF U3 TR, ASHIT ST AR AR GBI L 030 i
FLB R 26 AT, JEHL 1 IAGEF IE B/ 7 AP L0,
N 3 Pios.

®3 IREE
Table 3 Working condition setting

B Y R mE iR
WA ERGEE SR R W B EE

°C)  (m/s)  (min) () (m/s) (s) (m/s)

1 150 1.95 150 1.05
5
100 225 200 1.13

2

3 215 1.5 60 195 60 1.05
4 2 1.65 1.43
5

40 80
1.95 1.28

25 2022 4
6 2.25 1.13
7 24 195 96 1.39

2 GRESH
2.1 BUEBIIESS

AR UEBAE B P T SE P, B 700 P AR 4
AU AR 70 T 15 1 S AR AU X CFD R AL AT 40 IF
S T 5 PR JE S 35036 U 5 1. 7m/s, 328 XU
9 21.5°C, BUAPRIEIEIR X & 1 Im (1 e
P3. PS5 ACMIEEEIEITIRUE, X 600s PN 2 S OHE
e 450s P12 SR EE AR A AT R, B0
g 2 FE 3 fios.

= CFD
1.2 4
11
1.0
0 s I
.9 ™ .
%0 o
el m .;
- L]
® oy o =
e ] fv .
0.1 * o0 el®
*
0.349 .
0.2
0.1
0.0 T r T T T T T
0 100 200 300 400 500 600
] (s)
(a) M ri P3
= CFD
s
e o I

114
1.0
0.9

0] w8y .

= . &

E0.74 s °nm .“glq

40,6 ) § e -

i;l).ﬁ- .

Ho.44 % o . .

0.3 -~ ‘%

0.24 e

0.1+

0.0

T T T T T T T
0 100 200 300 400 500 600

Wil (s)
(b) W5 P5
2 Y=LIm Q=SRE RS FMRIUGE R T EE
Fig.2 Comparison of experimental and simulation results

of air velocity at Y=1.1m



FE36EE 11

B, & KCPBARIE T AR B R 9 R

e D] »

i
CFD
28 £
27
u
0 L]
£ 26 m
. o0
Ed =g, % o S )
= e o° . u' :.n' .
4 25
ik pesget
24
23 T T T T T
0 100 200 300 400
e (s)
(a) M P3
= CFD
28 1 o i
27
S
=
= oo
= o
.\:__ 254 ...-n%........ B 4a®**® -
A oe®0e oglenn _ °°°
o em Sammmmgg® Co50E,
e CLTTTE n e——
1 —— u
23

T T T T T
0 100 200 300 400

WflE] (s)
(b) M iP5

3 Y=1.1m &= S5 R LI AR RIS EL

Fig.3 Comparison of experimental and simulation results
of air temperature at Y=1.1m

72 =T R P PR e 6 SR mT R, BRI 2R
SR S5 R BT, AT XS T
T SR L, AL RN S 25 R ) e K
ZEME 0.3m/s Jedi, BOKIREZELE 1°Chiti, SR
WEFLISIN R R ZE AR ), AR AR DG e 03], =
AR AN SR ZEAE A PR ZE VL N, AR
BAWIGUESS R R4, HOZBR A Tt — 2Dt
MR SURR AN Gy ORI
2.2 RS B

A DL T 5 O8], RHEZK-Fahasis XAk
PRSI E B 4 52 T 5 A A% XU
FERFH, BRI XA (Y=1.1m) %8 B 5 [n#k1f
(X=5.1m) AbMIIEFZ A, b5 18] 22 A 0 BLRR I
XA (Y=1.1m) A MoHE, AT X
N RS RTIN 1o FTBUE e =R H
KPIEH G, WMAFTHEA RAEIRIX, 52 N AR5
IR R A E R R AR LR, AR5 A
PR =, SERTHEN 53R XS, SR HEA

SARPIR X G A= R A P [, B
KeIHER D HEH . AEARES, Wl (o) s, =
WA A I Ja, EE R, TREE
N HRER B U ELFRIE N AT HEN 5 S AP IX,
L A 2 A0 P M R IR B R B o 7 i
B, il () PR, SRR TR
TRPE, ARA R H o B S AR BEAR, o
HRIE AR B, BRSNS R )
73 18 R ALl A AT HEA SRR X

Veloclty(m/s)
0.70

(b) ]

Velocity(m/s)

I 142

1.27

112

(c) fkiEm I oet

(d) il
B4 TRSHRREE (Y=1.1m) REEHFEESE
(X=5.1m) KLHIRES T
Fig.4 Velocity distribution at the section of breathing

area (Y=1.1m) and vertical section (X=5.1m) in case 5



©22 il 4

25 2022 4

Tem perature(*C)

= 280
27.7
27.4

271

243

24.0
(b) wEIH

Es5 TORSHFRXEE (Z=1.1m) LHEE S
Fig.5 Temperature distribution at the cross section of
breathing area (Z=1.1m) in case 5

Kl 5 T 5 AN IE XU LN 30, IR X8
M (Z=1.1m) ACRIREEM AT ATRAE H: HTHEA
SRR XA 25 R B YRR T e HE N B W [X
AR, BEAEIE KGR LG OR, AN B TAREIX R
BRI 2, #E—DR T 26°C KA B EH,

HERTARX A, 5 A 22 A7 P R IR E 73 A SE A 5

2.3 RIS HCR R B
Mass Fraction of CO (10E-3)

04850

l 04784

04718

0.4853

0.4587

0.4521

0.4455 (a) ]
0.4389
0.4323

0.4258

0.4192
0.4126
0.40860

(b) g
Ele6 ITHR5TCO,MNMIER
Fig.6 Distribution of CO, under condition 5
R FEIR— 00 F e AR B9 A AR ok
A BUREE, B T S BT B AR, B 6
e L0 5 RGN LW CO, B4 AT 1 0 o AR <
HYURFIED T, WAL R4 T RIS,

BT A RS BN o i e N D3, e s B B 44
WL AT YERFE AR, B R GRS
AIENE N, WA I M4 J5 58 CO, #iiA
AN M10 PRI X, fERNR RIS R, S
REMWE, HaiEw CO, FIAMMmsiZE NG M1,
MI12 JEFl, 55— 80534 b 18] g M B Aq M DX 385 A
HEROHEH . AR, = N 2R B KPR,
SHARK R, B 72 M4 PR CO, #ifaRed
B RCRANI &, H CO, A1 TG A 5t M4
KHJEHEN R M0 B, ARG ERST CO,
(IR FE 43 A TG R 5 o 7R =il ], 2R B K
B, SR TR SR, B A\ 5 M4
I H 1] CO, 7E Ryl A I B B, ol s (e st 22 )
HEA B M10. M11. M12 &, HAEAMSTRA
FAAER T, #5717 CO, IR S b5 Bl JE I 2 <78 4y
RE, 15 CO, £S5 A4 5 T7 R BE i AT NI 5,
E 5 (B A BRI FE AP i o AERE AR, A
7 M10-M12 J& [ H A v T Hod A 538 B ) CO,
WEE, AN T M10-M12 A& fEA R .
24 X
2.4.1 3% XUJE BRI B

AL 7 A T AEAE P AP A [R] 35 X 3
S, B 300s Al 120s, A5 7325 KU K i ik
55 2 AR TR, 6 AN )32 X 3 B 1)
TH R ER AR M4.M10-M12 J& [ CO, 1143 4 i
175y, W 7 Fros v THl 1 (300s) A1 3
(120s) FIXTEL.

= T
0. 000550 e TU3
0. 000525
0. 000500
3 "
&
EZ 0.000475 1 oo
=
=
o
0. 000450 =
a
| |
0. 000425 N .
- H s
0. 000400 -

E7 BFAREAREXNFHEBEKHIAT CO, RES
B

Fig.7 Variation of CO, mass fraction of each person



F36EE 1 BLIH, 4%

7

AP BN IE T AR B COR R 9 BUR R

e D3

under different total duration of air supply cycle

HIB AT, R 2 M4, 36 XU i i
KB T 3 iR % 22 9 R xk L CO,
Jo R B A L7 A B R, 3 KU LR R
BRI 00 1 AR AR I A F I TR 3 X
BTG N M4 A Co, R R, SEILRESD
BRI e AL s ] A ] sy s XA 1 T
e NG M4 Ji B CO, BIHERSR, T 5T 2 73 B 5 LERUIR
K XFEfE AR M10-M12, REMIN T L
Db 1A AR S KU IR G N B E H ) CO, ¥
L, ks e A B M10-M12 Ji [ CO, &
TR BONDR T 00 3 B md i A T D 3 ek
TE RIS R I DA R CO, 3 R E 59

SHFE a7 M10-M12 BIS2m AR T 187

CRARAE, ik KRS i AR A R K L e
AREES, R 300s AR 1208 B LHU T &
fEN 7 M12 JE Bl ) CO, 43 52 M e 22 7 A K,
X REGEN it M4 DL R e N i M10. M1 S
CO, 7 A RIS WS AT 22 03] o
2.4.2 R S K B ARG L

TEARSCFT IR B 328 IRUE BB Kl 1208 1 5
AT, 326X SRR K 2 A 1.0.5,
0.25 =, AT 5 v 26 XU B AR R 119 T35
3 CHE N 1. L s (HfERN 05 PLETI 7
(HW(E N 0.25) BEATXIEE 8T, Wikl 8 Ak

m - T3
o 5
A W
0. 00048 . A~ L7
- ]
0. 00047 -
A
0. 00046 -
& 0.00045 -
i \
=2 0, 00044 LI
=]
o
0. 00043 -
[ ]
0. 00042 A 4 .
gy a—g
0. 00041
. . : . ‘ . . .
JE S N S S
& W & ¢ &
0 N Q QY N AN QA QA
A N

B8 HFARESEHMSREHNKELERNENILT
CO, REN MK
Fig.8 Variation of CO, mass fraction under different

duration ratio of high speed period and low speed period

T 3 Pk A e T SRR AR K LU E A 1,
TE O 3 KGR T, B N i M4 {EERFH CO,,
IR AR CO,, rEnd N N AR 1 A
FARE TR 1) CO, Y HUFE BE AR RN, SN TR
M4 Ji il CO, J5 & 73 HUAE = 1K T8 A 4% A8 B G B
AL 0T IR 3 AN T, v i P Ik XU R A
6 XU TE] . T3>0 5> 7, EndE R
W3 X G N B M4 JE B CO, FTH R g i 22
Gb, HARIU RGN R M4, EfEA G M10-M12
JE L CO, 9 Bk 45 52 IS 7 0 o A T P ik XUk
BE T 7> 5>TTAL 3, 3 RTR]: T 7>
B 5>k 3, DAL 53 Bl CO, it 2 43 Hh 1
LB 7 R REIEARAKT o DR IR H P K e 4
Bk KRR A BOH PRGN D M4, EfE AR
M10-M12 J& R CO,.
2.4.3 (R SR AN [ 36 XU B X Bl

TR 3 0 v A XU AR (R,
AT T G 2 KU BT R 1208, =8
SRR I K LB 0.5, R 3% X A [
) TH 4. THL S LR THL 6, XX 3 A Tal N
WG R fa N A B B CO, 20 AR #EAT X HE 43
Hr, a9 Frow.

[m T4
e T5
A [
0. 00048 ° L6
A
0. 00047 u
0, 00046 - -
& 0. 00045
vt
= 0. 00044 2
> A
0. 00043
[ ]
e "
0. 00042 : N
I 18 .
0. 00041

B9 BAREFRENEEHN=MIRT
CO, RENHHEN
Fig.9 Variation of CO; mass fraction under three
working conditions of different air supply speed
N, & XEE: TH 4> T 5> T 6,
PURLN 53 ) CO, B 7> B 4E Tk 4 T 23
FRARKT, AT AR S PAY A v 36 KUK T B N B



<24 - i)V 5 7 1 2022 4
M4, EfE A5 M10-M12 Ji [l CO, THIRUR B3
%ﬁﬁﬁ?‘] ’ %mﬁ}g I‘{ﬂx 6>IYR 5>IYE‘ 4’ E 0. 000456
TGN 51 M4 JE ], TG 4 1) v 38 XU B2 B I
IR N AIE ) CO, I BOVE FH 4 55 1 36 43 0.000444 1
COL R B A [, P HOLE H CO, 741K &
e T A 2 B LAG EE A R ) CO, A fE 3 - R
*¢Iﬁ?i@%fmiﬁ{&7ﬁ¥o é/'jj?J:! *H E%NH‘—J‘KE@ S 0. 000420 { ;; ,-}‘\-'\ I": '.-_{_,__1"' -
N BN vy N . P =5 v / e '-wj -
TEOLT, o B I8 R P 0] 25 P9 28 YRR 1) 52 T A
/N AR S0 P A v T 1R URE AT R 28 A A8 SRk G 0 0001059
MI}&’ ﬁﬂiﬁ 4o 0 100 200 300 100
244 5FETHXHT i (s)
HT 3R 2B AT, v A 3 IR % XU (b) M10
X 28 AT SR AR L2 IN AT ] Y A ] - T
B e IR U REAT R R AR 28 N A SRR G AU, 0 4 o )
(FEE I 80s, 36 X 1.43m/s; LI 7 (H1IK o
HHAN 96s, £ R FEA 1.39m/s, H =3 FIKIE A
ERGESE A 7 A THRE I P B =K, BN AR %“m* & PPN~
JAE CO, A A AEIX IR DL P B R BB = ] o
K, PR T 4 F0 D0 7 B T, fi )
RRPERAIG 28 P 28 SRR G AR o 4 H 5 R A I8 R T 2% 0. 000405 1
TSRS e AN co, RS
iﬂ:ﬁtXﬁHﬁ, ﬁl:] 10 Fﬁ%o 0 100 5:2‘0;1 . 300 400 500
—-- Iha
0. 00052 - - ;:424_%_71!3_{ (¢c) Ml11 )
! 0.000425 - - J[—jﬁ;
0. 00050 - f . IH R — fads L
1] ! ; .
0. 00048 j\\ i itr“ : :ll 0. 000420
\\; ' v {\ i\ N - | | o
i:; - } Co — :\ - \'I’J_\__‘ ﬁo.ouo-ﬂa P LR S S P
S 0.o00i64 | :I.I 3 1N =
:..'I'/‘ E ) '-l I Ig”o.uuu-aw
0.00044 U "l', I 17
' ! i
f ' 0. 000405
0. 00042 T . T T T )
0 100 200 300 100 500
W () IR 0 100 200 200 400 500
(a) M4 frE] (s)
(d) M12

10 FEAREZMIAT CO, RESHHEN
Fig.10 Changes of CO, mass fraction of each personnel
under three working conditions

I AT, D2 N SRAE T8 4 A0 7 TS
JVNIR LA KRB . T0L 4. T 7 X
Je N5t M4 J [ CO, I FEARBORAE i 0 T 42
BIENTH, EIGEPE TREENTR. Tt



F36EE 1
g

Ju

B, S5 ACPFEIEIE KR N AR R RS BRI

e D5 .

4. T 7 FEfa i M10 J& B CO, 20 A KPR
FRaEE X TA, ma AR M1, M12 BT CO,
AT SRS IE X LB A SR FLE M
R SRS A, ARG T RGN R M4, TSGR
fE N 51 M10-M12 A Bl ) CO, 73 iKY, HIkZRG
B TOL 4 FTTH 7 AR TR R LR A
R PAEALR 2 P9 28 S XU

FRAE SCHR[13]H 6] 7K B 25338 JRUAN [R] 00 P
EPIEMEVEM AT, O 4 FIERENER T I 7,
SEA PRI 0 2 TS iR B o A BRI, AN
T 4 BeAEPRERE 2 A AR IE T SR, A R
A RS ALK

3 g
A ELER TR
(1) KPEhA IR R LA FFads ToE F

T RRARE A UGS, I KT Bl IE R,

v ] )38 IR 2 5 28 KU 0 28 P 58 O e 15
DUFZ IR/ o AR TE 0 PA A I T 50 ey s X e AT 280
= A UR G

(2) ARIETS RWIIR L A 1 DU EF & VA
TRPRERE KA, M I K S I 2 A
1:2, ARSI B 1.65m/s, (RIH IR XU 2
N 1.43m/s I, BERE & = N AEFIEEOR, (RE
RCBAR = N A UG AU

BE

[11 Z T Ai, T Huang, A K Melikov. Airborne transmission
of exhaled droplet nuclei between occupants in a room
with horizontal air distribution. International Centre for
Indoor Environment and Energy[J].
Environment, 2019,163:106328.

[2]1 Y Li, GM Leung, ] W Tang, et al. Role of ventilation in

Building and

airborne transmission of infectious agents in the built
environment—a multidisciplinary systematic review[J].
Indoor Air,2007,17:2-18.

[3] V Kaushal, PS Saini, AK Gupta. Environmental control
including ventilation in hospitals[J]. JK Sci., 2004,6:

[10]

[11]

[12]

[13]

229-232.

Zhang Lin, Jinliang Wang, Ting Yao, et al. Numerical
comparison of dispersion of human exhaled droplets
under different ventilation methods[J]. World Review of
Science, Technology and Sust. Development, 2013,
10(1/2/3).

Xue Tian, Sheng Zhang, Zhang Lin, et al. Experimental
investigation of thermal comfort with stratum ventilation
using a pulsating air supply[J]. Building and
Environment, 2019,165:106416.

Jian Hang, Yuguo Li, WH Ching, et al. Potential
airborne transmission between two isolation cubicles
through a shared anteroom[J]. Building and Environment,
2015,89: 264-278.

J P Duguid. The size and the duration of air-carriage of
respiratory droplets and droplet-nuclei[J]. J. Hyg., 1946,
44(6)471-479.

o dp . = 32 B KR PR KT 2R = A AGET dE 1
R [D]. 28 PR 5 PR K 2%,2015.

Shao X, Wang K, Li X, et al. Potential of stratum
ventilation to satisfy differentiated comfort requirements
in multi-occupied zones [J]. Building and Environment,
2018,143:329-338.

van Hooff T, Blocken B. Mixing ventilation driven by
two oppositely located supply jets with a time-periodic
supply  velocity: A numerical analysis using
computational fluid dynamics [J].
Environment, 2019,29(4):603-620.

Wu C, Ahmed N A. A novel mode of air supply for

Indoor and Built

aircraft cabin ventilation [J]. Building and Environment,
2012,56:47-56.

Yalin Lu, Majeed Oladokun, Zhang Lin. Reducing the
exposure risk in hospital wards by applying stratum
ventilation system[J]. Building and Environment,
2020,183:107204.

F 5 ik 3 ik W5 2 2l RS & R == R IE T 72 (D).

R H PR K A%,2020.


https://www.sciencedirect.com/science/article/pii/S0360132315001079#!
https://www.sciencedirect.com/science/article/pii/S0360132315001079#!
https://www.sciencedirect.com/science/article/pii/S0360132315001079#!

