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Synopsis

As the first step of the investigation of the wind distribution in the planetary
boundary layer near and within the typhoon eye, a numerical model for the
axi-symmetric vortex was coded. The model was applied to tornado like
axi-symmetric vortices generated in the laboratory vortex simulator of Severe Storm
Laboratory. The numerical model successfully reproduced the major features of the
laboratory vortex, without quantitative details. The major deficiency of the model is
that the turbulence intensity must be specified a priori. If the well defined eddy vis-
cosity is given, however, the model may produce reliable results.
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Table 1 List of laboratory experiments and the corresponding numerical simulations. In the
description of the numerical simulation, the SLP and NSL mean that the lower
boundary condition is slip and no-slip, respectively. The number in the parentheses
is the amplification factor to the molecular viscosity (0.0000152 m?/s) to yield eddy
viscosity.
CASE Re Sr Source of | Type of | Numerical Simulations
Rotation vortex
CASE I of ref.(5) | 2.8x10* {0.71 | Fan One cell | SLP(x10), NSL (x5, x10, x100)
CASE Tl of ref.(5) | 2.8x10* | 1.1 |Fan One cell | SLP (x10)
CASE Il of ref.(5) | 2.8x10* | 2.1 | Fan Two cell | SLP(x10, x100), NSL (x10, x100)
CASEN of ref. (5) | 2.8x10* | 4.0 | Fan Two cell | SLP(x10)
CASE V of ref.(5) | 4.8x10° | 2.1 | Fan Two cell | SLP (x10)
CASE V of ref.(5) | 1.5x10* | 2.1 | Fan Two cell | SLP (x10)
CASE Wl of ref.(5) | 4.0x10* | 2.1 | Fan Two cell | SLP (x10)
CASE WI(ref.(7)) | 4.1x10* |0.23 | Guide bane | Two cell | SLP(x10), NSL (x10, x100)
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Fig. 3 Comparison of the steady state stream function of each case conducted with surface
slip condition. The eddy viscosity was 10 times of molecular viscosity.
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