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Numerical Simulation of Air Environment and
Pollutant Diffusion in Urban Viaduct Street Canyon
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(1. College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;

2. College of Architecture, Chang'an University, Xi'an 710061, China)

Abstract; The characteristics of air flow field and pollutant concentration field in the street canyon were stud-
ied under different wind directions in the viaduct crossroads using Fluent 6. 3 numerical simulation. The simu-
lation results show that when the direction of the incoming flow was parallel to the main street direction of the
viaduct, the incoming flow shrank downwards and formed a low-velocity vortex., causing high concentration of
CO deposition. With the extension of the viaduct horizontal section, the CO concentration gradually decreased,
while CO at the upper pedestrian respiration level always maintained a very high concentration. When the in-
coming wind direction was perpendicular to the main street direction of the viaduct, the viaduct changed the
climber-climbing effect of the pollutants, and the CO below the main windward and leeward was not easy to
diffuse, to maintain a high concentration. Pedestrians should avoid long-term stay under the viaduct, the street
leeward and the corner of the intersection stop to reduce the human body damage caused by the pollutants in
the street canyon. The viaduct at the crossroads would change the flow characteristics of the flowing winds and
the location and intensity of the pollution sources, thus affecting the proliferation of the pollutants in the street

canyon.

KFEHEHE: 2018-01-22
BEEE: K35 Q974 L @l L, FENFE RS ER Y 8% B i3 1555 . E-mail :424384295@ qq. com.
EEWMEB: EZRAARPFEILSTIIH (51678058)



%5 5 PR, s A T R AT A AR S R BRGSO B 715

Keywords: urban street canyon; viaduct; crossroads; pollutant concentration field; air flow field

UTAF S BBl A R A L 5 BT SURE A Ll 4235 e W HE O W 2 L i T ™ A SE
BRIy TR A e A T A A A R I SE Py TR R A3 R A T I A . R
B 17 JEL e A T S 010 A 000 0 3 PRI P A R e G B R AR R AR A AR A
TS e 5 BOR AR BEAT TS E R X i AR A A 0 0 5 3 AR P L R U XU I 3 T R AR U
i) P PR iy P 24 o 5 A TR0 77 T o 220 M1 T T A B T A TR 1 R A A Y o vk B T e
T VA BAS TR) XU 1 o ZRATRATR 18T S b 5 AR 90 0 Xk oA 3 XA BELARS 1 P 55 e 2R 1) - 6 11 DR R A 2 1Y
TEAT A IS 45 g 2 M) A0 S0 A0 5 e ) HE T P34 22 T RE S R S M X XU R A 2 o8 i R IR
JE TG Y WA Ty {1 7 R B X S A T e B A AT O B R R A L R T AR SR A Flu-
ent 6. 3 B WF 5T 5 5 247 00 7 B 7S TR U] 25 06 i 4 A 2 R TS Qe 0 ok 2 S A

1 HERE

1.1 B4

DA J5E 1T e M 700 358 T 1) 248 % 58 A 4 —— i R PR 1 A5 0T A I 58
X R S B R AR 1R, T D R & S 40
m, 58 20 m. SFATF = 205 O 1) R R IR A A O 32 T E L SE N 40 m.
BN T HE 224 P& A 6.6 m 55 B (0 A4 36, AR @ A
3.4 m AT, RN TAT T Y iy m, E5IFF AT 51474 K 50 m, B R
AT T A R ZE AT BE ML TET 5 m AR AR 1 om, B8 20 m. BT B A ONHE Fie 1 Schematic diagram
B WHCPAT T X Rl ) A T FE 20 mo, ML BSR4 98 13,2 m AR SUA 3.4 m AATIHE.

ZER) COMFARE I COENRBAMEEIRIF. MAHR T F ETHEERL THESHERES,
HERCH 72 647 g« h™' SRR 0.2 3 m ' R H R R S A BN IR A A 1, 451
BCO HER IR Qi o 12X10 kg » (m? « s) AT T X Bl 1 A9 4l B AL 3 4 0% 1m0 = 2R AT B I L
I HL BN 4 9 IE AT BOR A . CO HEUR 72 61,6 g« (km « 8D 'L ZEWIBEEE 0. 05 4l « m '3 K 30
km « h™' AR GRS A B TR T 2, CO HERCEGR Q. 8 8X10 " kg « (m® « &) ' Sk
JRUTH A R R BN R 3 mee st Tl AR B A B R R T R T
T X RR A LA TR R B IR
1.2 HEAR

FEATE WA NI BUE T, SR A Fluent 6. 3 4F Ry JEAS R P, 4 08 1 25 4% A FT 46 U sl AL B A
R T Bl R AR A TN 22 B A 1) BT RO ) R T S O AR L Bl S O R AR U ke 7 R
T4y iz Jr B2 SR G B 8 Bk s it il 45 1 O 100 288 IR D 9 3 IR K0 T B kG B
0. 000 O1. %75 Y Wyl B F 47 TC i AL RS AR AKX N C =(C - U » H)/Q. b . C H 45 T
TG YR B U AR RGE s H Ry 8 50008 5 5 Q AT e ) TR

2 FHRIDW

2.1 RRREFTTFEREAE

2. 1.1 mmoaA RWAIE AT T w3 7 D I R A I 2 R BB 2(a) g X=50
m A Bl A R m S 2 0 1 RIS B AL I 2 Cad MR s A2 B BHL R B A B2 R R U XUTE I 9t
S v A BRSO AR BT A N A L BRI s — A WU A 369 e B 8 I e T 2 U T A KU ) R
T A K- i) 22 T 3L BT R 18] 2(b) g X=70 m #0042 @ v b0 2 ¢ 1 AR IS B AR
2 ()RR« R I RTE A7 4 b 05 F- 1 dtaed o 5 30 T RUTET 8 4 JR 0 o BB TR0 AR i A AR IR ZE B
07 AR T3 PSS B R0 38 e . 1 181 2 Co) AT R« 3 320 0 4R 5B 7 v 2R L 514 T O Ak Wi 4 » 22 i A E TR
JRJG AE B RS J7 PR 5K AR TR IR R 7 23 I« e A S A AR S KSR i e e BT 2D

http: / www, hdxb, hqu. edu. cn




716

R R E R A R R E O

2018 4

AR AE o 2R S IBF 05 5 20 A AR O 38 5T A B A AL TR A 7 AR W 1 KT T .

300
250
60 > 60 -
iz - — 200
40 | N 40 |— .—\ 4 = 150
£ =) £
S =) S A\ 100
20 | 20 /A
l.: x : @)j 50
Lo yY= | | 0 @) 0
120130 140 150 160 170 180 120130 140 150 160 170 180
Y/m Y/m
(a) X=50 m # 1A (b) X=70 m # i

2.1.2

& 2

— 300 ‘
o
N (/] -ﬁ
250 ihit
] |
\ 200 ‘
| i
(/@\ E 150 [C==)\ ||l
|
I |
\k ' 100 ]
Iy i
\ 50 [
é ‘ ‘1' f
: | A 0 . L‘L\uﬁ s
0 50 100 150 200 0 50 100 150 200
X/m X/m

(¢) Z=1.5 m #m

WG A 1A 1

Fig. 2 Distribution diagram of flow field characteristics 1
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Fig. 3 Dimensionless CO concentration distribution parallel to the viaduct
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Fig.5 Dimensionless CO concentration distribution perpendicular to the viaduct
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