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Introduction

In Japan, the installed capacity of wind energy has reached 1.67 GW at March 2007. As the development of wind energy is increasing, the need for the prediction of wind field near
urban area or dense forest is also increasing. Several models have been used for this purpose. Canopy models are one of such models, which treat the effect of obstacle as the external
source term. However conventional canopy models have the disadvantage of inapplicability to the high packing density canopy. In this study, a new generalized canopy model is
proposed and verified, which can deal with the grids with high packing density and can express the effect of the vegetation, buildings and porous media.

Generalized canopy model
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Flow around a pine tree Wind tunnel test of urban area Results
The flow behind a pine tree is simulated by the proposed model. The proposed model is verified by a wind The wind tunnel test is simulated by the
- tunnel test with an scaled urban model. proposed model and compared with the
The pine tree and the Wake flow behind the tree (x=H, 2H, 3H, 4H, 5H)
measurement tower O: Measurements —#- : Predictions measurements.
-~ “len || [e2n || [o3m INEEEIECE N N
& Tower " ] | ; / Wind speed ratio
y = 0 / / / / Windlumel - - - — - Proposed
| bl - 1
1 . of | 4 2 g gl
Scale model Wind tunnel ‘é 0.6
Cp70.9, a71.17 S e e S e e ] ) 2 04l
Computational domain 5 onl i
. 5) ) !
The results show good agreements with the measurements Arrangement, geometry and height of the o) 9‘0 15‘30 2;0 ay

Flow around a building buildings are obtained from a digital map called
“Zmap-TOWNZ2” (Zenrin corporation).
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The proposed model can predict flow reasonably without any show the shading effect by high
complicated computational grid or boundary conditions. rise buildings.
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