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Tornado-like Flow Generated by Horizontal Shear and its Funnel Cloud
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In order to investigate a relation between shapes of funnel clouds and characteristics of tornado-like flow

fields, tornado-like flows were generated by Large Eddy Simulation and visualized by those funnel clouds.

As results of this study, it was clarified that characteristics of tornado can be estimated from shapes of funnel

clouds if the funnel clouds don’t reach the ground. However, characteristics of tornado can’t be estimated

from only shapes of funnel clouds if the funnel clouds reach the ground.

1. oOooOQ

0000000000000 00000000000000
000000000000 0000000000000000
000000000000 00000D00000000000
000000000000 0000000000000000
000000000000 0000000000000000
00000000Y0000000000000000000
000000000000 0000000000000000
000000000000 0000000000000000
000000000000 0000000000000000
000000000000 00D00000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000 00D00000000000000
0000000000000000000000000000
0000000000000000000000000000
0000?0000 000000000o0ooooooo
0000000000000000000000000000
000000000000 0000000000000000
000000000000 0000000000000000
000000000000 0000000000000000
ooooooon
2. 00000000000 0000
1) 0DO0O0

0000000000000 00000000000000
0000000000000 00000000000000
0000000000000 00000000000000
Figure | 00000000000 Figre2000000000
0000000000000 00000000000000
00000000000 O0Figure () 00000000000
0000000000000000000000000000
000000000000 00000D00000000000
0000000000000000000000000000
0000000000000000000000OO0dFigure

I(bh)OOODOOOOOoOoooUooOoooooooooooo
00o0000o0o00oOo0o0oooO0oO0o0oooooooon
OO0OFigue200000000000000OODOOCOOOOO
goboboooboboboooboobobooboobobooboo
x00000000000000000000000o0Oo000
gooooobooboboooboobobooooobobooo
OO00O0O0O0OO0OoDoOoOoOo Wx HO 12000m x 3000mO00O
000 40 1200m(d/W=0.H)00000 up O 13.4m/s00 00
Ow 0 1l.lm/s0000000 y0OOO0OD0O0O0OOOOO
OOoOoOoOoslipOO000O0O0000O0OOO no-slip(dO)00O0O
ooooooo

OD000000000000000000 OpenFOAM?Y
O PISOOO0OO0ODOODOOO Smagorinsky D00 OO LES
oooooooo

(b) Shear flow
Figure 1 Boundary condition to generate a tornado-like flow

(a) Rotation flow

K-y : slipftt

KM : no slip&ft

Figure 2 Analysis domain
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Figure 4 Locus of the vortex center (z=20m)
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Figure 7 Tornado visualized by funnel cloud
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Figure 8 Shapes of funnel clouds
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Figure 9 Parameters of the funnel clouds obtained from the
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