F34EH 1 bR % e B R Vol. 34 No. 1
202441 H China  Safety Science Journal Jan. 2024

RS 5I AAER ORI, B0, BRIEIRUT 2 )2 Mt EHEARSOR Be N BRI ST [J]. h e 222440, 2024,34( 1) :206-214.
5| &3 :SONG Yang, MA Wenju. Research on smoke exhaust efficiency and evacuation of multi-storey terminal buildings under action
of environmental wind [ J]. China Safety Science Journal, 2024, 34(1) . 206-214.

FERT 5 EMEERRREARTHHR

ROF mae, IR
(1 FERMAF &3 5 & E FK, RE 300300;
2HERMASY “of¥5 T %K, XiE 300300)

PEHES X932 ERARSES A DOI: 10. 16265/j. enki. issn1003—3033. 2024. 01. 1866

[ E] W RERFTENTINTMEBREEERNNARLL2REN T, DEREEIARTL,
W LB R REAE O B R BT B, 43t HE B & 4 A R o 33 B oL, R A KK 30 7 % (FDS) # 4
BERLHE I BOR ; DL RUE R b R A O 2R R 3 R X Je] 3k 4 AL G /G 1 3 3k B ) B i 2R K & L
0~90° N EHMEF B AERE , KEFETFAECE, ARFEARENITL2HHNH T E RN, &
REA N THRAHEZRT =, E5MNE 27T, ERAMERNE THATHE, XA ENER G, EH
T A% B & %ol R HEE R R BT A R XA 9,0~ 70° R 2 ot U 5 HEE A R 2 1E F L 30 7 60°
Ao Bk, R E RN EAEE EGUETREAEN, EHUS5~30°TEHFH AT H
HH EE A R T B I B 3k Bt ] BEATHE B A BB Bpt b, R 35 )5 B H R ] He R AR G B D 10%
[XER] Asbig; FHER; HEBR; ARKH#H; BNE; ARHENE

Research on smoke exhaust efficiency and evacuation of multi-storey

terminal buildings under action of environmental wind
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Abstract; In order to investigate the effect of smoke evacuation patterns under ambient winds on the
safe evacuation of people, taking a terminal building as the subject of the study, the multi-floor area was
selected as the data acquisition range, 33 control conditions were divided by controlling the smoke exhaust
window, and fire dynamics simulator (FDS) software was used to obtain the smoke exhaust effect in the
building under different conditions. Further construct wind direction intervals with north winds shifting to
east winds via northeast winds to obtain the curve law of wind direction and time to reach hazards, and 0—
90° as the high side window opening angle interval to obtain the suitable window opening range, according
to the environmental wind to determine and optimize the safe evacuation. The results show that for the
smoke exhaust effect in the building, if the high side windows are fully opened, it is conducive to smoke
exhaust under no wind and low wind speed. If the wind speed is high, the wind direction perpendicular to
the floor alignment is more effective for smoke evacuation. In the wind direction range, the wind direction

of 0-70° will promote the smoke exhaust of the high side window, and the wind direction of 30 and 60° is
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the best, and the wind direction along the floor trend will have smoke backflow. Within the high side

window opening angle, a 5-30° down-hung window or full opening window is appropriate. Combined with

the time to reach hazards of the wind direction, the evacuation of floor personnel is optimized, and the

evacuation time after adjustment is reduced by 10% compared with the unoptimized time.

Keywords: terminal building; ambient wind;

windows; time to reach hazards

0 3| &

BT ek 4k  RBUAH TS5 it
FEzs ) K, B BRI FREE XA, 22k F A 2R 4HE
JH 72X, FREE A B 3t 2 5% HE AR A8 R 7 A e P 5
Wi, PRI 2555 IR 25 ) 54, B 458 XA DT AL
R LK HEXH B B F AR TF IR A B Rl i
AR S AT PR BT XA B S SR 0 HE I o 72 g 4
JH % 5 B3 (Rl | I s BRI SR 7 22 1 il e 2
AEEEL,

o s MR 2 LIRS ST T il 1 A 481,
GE T Z 45 R A AL R HEA % 110 43 BoA il 45
2 A BN T A [R]HEIH 7 $ 1 455 20 & i 5 A s )
ISHFIEI YOG R . SEIE AR BUE LR TS R A
SRHEIR D7 =X, R BRI T 6 MW, H XU R T
5m/s I, 1 5GP g Ak 28 XU 2 B 1k 0 A 08 5 T
WH/NTEET 5 m/s B, Z BB K2 g/, AR
SFUUIRRR T IR K IR 5 BUE A IT 25 5k
WY PR KU 1, 0 AR R TR, b AR
TR QP XU T R I AR, BRI R AR AR
B XHHAE Y BE T KA MU R JF s T 20 BB K
TURLEE (CO R E e DB A 25 SRR O [
ST B R ROCR H A T B R A
CHOW 5" k4 1 J22 v HE AR 7R | T 5 88 15 v Jo 7K OF
RAEH KT HERRROR | A 98B0 58 KU T O 2
SZIRHENA O 3 ) F 2 R WANG Aijuan %5158
PEEEAATSE T 8 FhEREE XU T A& R AR <43 )= il
HERTE 2, R HRGE KT 3. 46 m/s B, 0, MR 4K
B, €O, ,CO MRFRIFE AR, #1458 KURT DL E B )
KRR

HI AT 2248 vh T 3858 KOG 2 1 HESRASCR 1 5%
We b, AR ST 2 A B B B AR I X 22 )2 A sl #
HEAHRCR 52 PRI 28350 LA 22 IR Al i R 461
KA KK 8 ]2 ( Fire Dynamics Simulator, FDS) 4K
1 AN RIS AU KU T B AR e shitE A ok 4 ik
D5 EAFFE IO 2 NN 5L B A=, S i R A
wWI R TS BRE S %

smoke exhaust efficiency;

high side

evacuation ;

1 AL ERESHIRE

1.1 fRohiEaEs

FET A 108 m | FE 50 m, — 245 H+0. 0 m,
REbRE+3. 6 m, SRR +12 m, AR 0. 25 m, 5
—ZABEILRIT AT BRI B X, 5 2 R
RIBAR AR EIX 5 =2 R B X I AX, )2
LM a i, & 22 E UL E F 1) B RIAEE,
I X Ry 3 B A2 AT X I, il 1a iR,
b 5 7 00 T v 5 HE AR 07 L AR R +8. 8 m, BE
Lm, £ 2 m, FEdb ARV & 00 0 X BRI 2010 B il
HGIKTF- BB A/NT 2 m, V8 R ASTa] KU R T 75 250
T 1 P XUHE AR

HREIX E#EESIR] :)%"Slzf:* F%ﬁ?l‘fﬂ

X R 00 e

i
e |
T

-

=

iR

%—muﬁi 12 m i

TR I 12m |
(b FE=F

1 FEHRRE
Fig.1 Main study areas




hoE e B o

- 208 - China  Safety

Science

343
20244F

Journal

1.2 FDS #EEREH F 12

B3 FDS'7 55 78 25 1] 45 fuf e e il 4 v A9 YL E
JEJ7 REE RS HA A R B 8E, B R Rl
i [R1AE Ak, B2 BB RS () RS B 8 22 5 oo 45 il A
PR A O, LR 22 B i S pLaE

J i Bl AR S R T A R R

dp
—+Vup=0 1
Py up (1)

p[Z+(u-V>u}+V'p=Pg+f+v'T
(2)
Lok + V(phw) =L 4y Vp -V g, +
Py p phu) = o u P q,
V- (kVT) + Y, V- (hpGVY,)  (3)
A p AT kPase R s;u i B i N

W kg/m'; VOGBS g O E I
m/s”; f BT 1 iy ¢ S AL T AR R RSk T

kPash k& h, S i FAPRHIRE (k15 q, AR STHE
kWi k WA, W/ (m - K) ;T HRE, K;
G, e i MR R, m* /s Y, KA i Rl R
1) ot 7348, %o

1.3 NERUSIZEE

A KGR — J2 A AL DX I JRE A, 25 ok
MR 208 R b A, KO I SRR R QL
8 000 kW', 7 PRt KAFAY | G I AL 0 HEHL
0.046 89 kW/s™ %' i Q=ar® 155 K Bl iA K
PR HCH R B[R] 413 s,

W 2 PR M ON S5 5 =R WS A
FEARRAR A, AHRFRAE T 1.8 m (00 B 40 S 4 4]
TEE .CO PRFRAr %, BE L BE I A, 7EBE B WA 1 m
b 5 = SR IR R RS 2 — A AT DU 1L
[ A7 1 [ B8 0 AU B A, 10 41, W AR < 3
Bk, A TEE 1) A RARA)ZE SRR AL, e vE
SHAFRFIR I B 1

3 KRR e A B W - .

RN | | mEmEmmwal
1 7 5

1 ‘_1‘ R
e °

/ ELEE. COMRRAZ 3L
o [AEJLEEN A .

B [F 385 1
BE. COBBIMHL
BB

| B COBBAY. BB |

B2 FEFRRXBABEHRN S

Fig.2 Internal structure of main study area and distribution of measurement points
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