rE®E I RKFFR
Fa1E  FHo J. University of Shanghai for Science and Technology Vol.47 No.6 2025

EHE:1007 — 6735(2025)06 — 0694 — 14 DOI: 10.13255/j.cnki.jusst.20241010003

TEaWZGIETMEEHERS R ST R

Wik, HEE, KA, EmL

(3 TR B 5 @5 24 B, B 200093)

FE: A TR EBRIEGBABRA | WK AAEE(AEKREE KK R, £4E: —0.21~0.79)
TSN RERBETRE T DT Ko HaZHh, EREN, RABZEZZERLHLSNAG K
TEM A, RBEEMT(Ri,>0), #r5NEATRKRE: % Riy,=043 8, BHEPFSEHG/H=0)
R EBRiEEZAH(0.25) 8 P HEH A 13.80%; Ri,=0.79 BF, AATFRZEERRKLERNKE
(4 76) K P HEAHI Z 18.70%., FAEZLZH T (R, <0), B4 A& ASTAIGR, Ui d@ K ikig

X, FERHRENIER: S Riy=-0198, EAFEHLBREE Z/E(032) 8 RIS
10.34%; Rip, =—0.21 BF, AATFR & E @R K L Z WK (0.88) 4 P i S 51K 78.19%., AFF
RBTTRRAKRABEETRTERAG L FEMOT BIE, AHTRRET AR EREE L
Ak,

XKEiF: TEMREN; NIRASLE,; MMEED,; RARZE,;, FTLmT %k
hESES: X511 XERFRERD: A

Diffusion characteristics of pollutants emitted from roof chimneys on
step—down buildings
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Abstract: Based on a numerical model validated by wind tunnel experiments, the influence of
atmospheric stability, characterized by the bulk Richardson number (Riy,) in the range of —0.21 to 0.79,
on the diffusion of pollutants from roof chimneys on step-down buildings was investigated. The results
indicate that the flow field and pollutant distribution within the street canyon are significantly altered by

atmospheric stability. Under stable conditions (Ri;, > 0), vertical convection within the street canyon was
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weak. At Ri, = 0.43, the dimensionless velocity difference (0.25) on the vertical center plane ()/H = 0)

was reduced by 13.80% compared to that under neutral conditions. At Ri, = 0.79, the maximum

dimensionless concentration (4.76) at the pedestrian breathing level was increased by 18.70%. Under

unstable conditions (R, < 0), vertical convection was enhanced, with increased wind speed near the

ground, leading to a notable decrease in pollutant concentration. At Riy, = —0.19, the dimensionless

velocity difference (0.32) on the vertical center plane was increased by 10.34%. At Ri, = —0.21, the

maximum dimensionless concentration (0.88) at the pedestrian breathing level was decreased by

78.19%. The patterns of local urban flow fields and pollutant dispersion under different atmospheric

stability conditions are revealed, providing a theoretical basis for targeted air quality improvement.
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Fig.1 Physical model and pollution source configuration
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Tab.1 Key parameters under different atmospheric stability conditions

T4 T BE u' / Upy Ungo/ (ms ") Re' Rey Riy, T,/ K T/ K
1 ANRE 0.079 1.476 26.0 9973 -0.21 293 352
2 AEaE 0.080 1.502 26.8 10151 -0.19 292 332
3 REasE 0.073 1.499 24.4 10128 -0.12 292 313
4 rfrp 0.061 1.507 20.5 10183 0 293 293
5 FaE 0.049 1327 145 8967 0.11 311 294
6 FasE 0.037 1212 10.0 8190 0.43 331 294
7 FaE 0.029 1.098 7.1 7419 0.79 351 294
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Fig.3 Field setup of the wind tunnel experiment
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