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A wind-tunnel study of peak concentration

_ in the near-wake region of a cubical model building
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Fig.1. Schematic of the wind tunnel experimental set-up.
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Fig. 2. Mean velocity and longitudinal intensity profile.
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Fig.3. Example of the calibration relationship
between C,H, and output of the FID.
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Fig.5. Time series of the FID signal. The doted

line shows a signal from the light reflection
detector (0 volts with the shutter closed, 5
volts with the shutter opened). The solid
line shows the signal from the FID.
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Table 1. Summary of experiment condition (Present
study and Li and Meroney'?).
Present study | Liand Meroney
Power low exponent | 0.2 0.2
Wind velocity 2.0 m/s 1.6 m/s
Flow (Uy at z=H)
Turbulence intensity 0.20 0.23
(lu at z=H)
Model height(H) 8cm 15 cm
Model | Vent Diameter 0.10 H 0.08 H
Velocity ratio 0.46 0.46
(Vs/Uyn)
Analyzer FID Hot-film
aspirating probe

Detector & Responce 4 msec 1 msec

Analysis | Tracer gas ethane argon
Sampling volume 50 cc/min 890 cc/min
Sampling period 1 min 3 min
Low pass cutoff 224 Hz 200 Hz
frequency
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Fig.10. A sequence of concentration time series mersured at

different heights at x/H=1. Statistic values in these
figures are these taken within the time period shown.
(a) z/H=1/8 (b) z/H=1 (c)z/H=3/2:
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Fig.12. Concentration spectrum measured at different heights.
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A wind-tunnel study of peak concentrations in the near-wake regin
of a cubical model building

Susumu OIKAWA and Yan MENG

Environmental Engineering Department, Institute of Technology, SHIMIZU CORPORATION.
No. 4-17, Etchujima, 3-chome, Koto-ku, Tokyo 135-0044, JAPAN

A wind tunnel study of peak concentrations in the near-wake region of a cubical model was conducted.
Tracer gas was emitted from the rooftop at the center of the model and was measured with a fast-response
concentration detector. The results showed that there were two dispersion regimes in the building wake.
One regime, labeled the “mixing regime”, was approximately below the middle of the buiding. The other
regime, designated the “intermittency regime”, was approximately above the middle of the building. In the
mixing regime, the peak of the concentration spectrum were observed in a low frequency region, while, in
the intermittency regime, the peak appeared to shift to wards a higher frequency region. The gust factor
(G¢) near the building wake has a considerable scatter range of G;=3~20. On the other hand, the peak
factor has a small scatter rarige of 4~7. The relationship between the peak factor (P;) and averaging time
(Ta) can be expressed by the equation P,=9.1 T, %% in the range of T,=1~200s, where T, is the time in
prototype time.

Key words: wind tunnel study, building, peak concentration, dispersion, gust factor, peak factor





