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A Laboratory Simulation of Typhoon Vortex Across Mountains

C. C. Chu S. T. Wang . K. H. Kuo

Institute of Applied Mechanics Institute of Applied Mechanics

National Taiwan University Central Weather Bureau National Taiwan University

Abstract

A experimental study has been performed to simulate the associated phe-
nomena as typhoon vortices encountering the Taiwan island, which include the
wake zone due to the upsteram blocking effect as well as the downstream shield-
ing effect, the local jet flow due to the corner effect, and the formation of sec-
ondary vortices. An essentially two-dimensional column vortex was created in
a water/kerosene tank as the representative of a typhoon vortex whose veloc-
ity distribution can be measured by a nonintrusive technique - Laser Induced
Photochemical Anemometry (LIPA). A series experiments of column vortices
interacting with 2-D and 3-D models were carried out by a flow visualization
technique. Comparisons are made between the experimental results and field
data, which indicate that the general phenomena are quite similar. Further
study is needed to validate the practical value of the laboratory simulation in
predicting the traveling track and the wind field of a typhoon vortex. The sim-
ilarity and the limitation of the laboratory simulation are also discussed in the
present study. -
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