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ABSTRACT 
For a large-scale building complex 

planned to be built in urban area, airflow 
around buildings and airflow inside a 
ventilated atrium of the building complex 
were estimated by CFO (Computational 
Fluid Dynamics) simulation, and wind and 
thermal environment were evaluated. The 
accuracy of CFO simulation was assessed 
by comparison with wind tunnel 
experiment. It was found that CFO tends to 
underestimate the air velocity near the 
ground surface compared with the results 
of wind tunnel experiment. In the area 
closer to the building, where relatively fine 
mesh was used, it was confirmed that both 
results agreed well with each other. Wind 
environment around the buildings was 
statistically evaluated using meteorological 
data of the area under study. It was found 
that the evaluation results obtained by CFO 
corresponded well to the results of wind 
tunnel experiment. Further, the effects of 
shutters and skylights installed for 
environmental control of the atrium were 
assessed according to the values of SET* 
(Standard New Effective Temperature, 
Gagge et al.) associated with the change 
of ai'r velocity. As a result, it was 
confirmed from the results of both CFO 
and wind tunnel experiment that air 
velocity of the atrium may increase and 
comfortableness may be improved in 
summer season by opening shutters, while 
the effects of opening the skylights were 
relativery low. 
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INTRODUCTION 
In case a large-scale building 

complex is planned to be built in urban 
area, it is necessary to study the influence 

1 

of the planned building on the environment 
in the surrounding area and also the 
influence of the surrounding environment 
on internal environment of the planned 
building. As an example of the former case, 
the change of wind environment around the 
building often becomes an important issue. 
On the other hand, with regard to the 
influence of lhe surrounding environment 
on the building, it has been generally 
practiced to introduce local meteorological 
data in the calculation of thermal designing 
of the building. However, in view of the 
protection of global climate as earnestly 
discussed in recent years, there is a 
growing tendency to promote energy 
saving, particularly for large-scale 
buildings in Japan. It is frequently 
practiced to introduce passive approach 
such as ventilation instead of using air 
handling equipment for the environmental 
control of atrium and the like. Therefore, 
there is now the necessity stronger than 
ever to study the influence of the 
conditions around the building on internal 
environment of the planned building. 

For detailed evaluation of these 
problems, wind tunnel experiment has 
been frequently performed, but this usually 
means the increase of cost and time 
required for the evaluation. As an 
alternative approach, it would be helpful to 
save time and cost if CFO could be utilized. 
Unfortunately there have been very lillle 
study which has dealt with the accuracy of 
estimation when wind environment inside 
or outside the actual building are evaluated 
according to CFO simulation. In the 
present study, we performed evaluation 
based on the results of wind tunnel 
experiment and CFO on a large-scale 
building complex. Relfability of CFO was 
assessed by comparing the results of these 
two approaches on the evaluation of wind 
environment inside and outside the 



CONCLUSIONS 
The resuJts of the present study may 

be summarized as follows: 
On a Large-scale building complex 

which is planned to be built in urban area, 
wind environment around the building was 
evaluated by comparing the results of CFO 
simulation and the resulls of wind tunnel 
experiment. The results generally agreed 
well with each other. In particular, 
estimation accuracy was high in the 
regions around the building under study 
where relatively fine meshes were used. 

The effects of shutters and skylights 
installed for environmental coolrol of 
atrium were evaluated according to the 
difference of calculated results of SET"' 
associated with the change of air velocity. 
It was confirmed in the results of CFD and 
wind tunnel experiment that 
comfortableness would be increased in 
summer season in tbe atrium when shutters 
were opened, while the effects of opening 
the skylights were relatively low. 
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