TEE e ER O] & hiIfH) PRt (B8 31 E - 55 32 [|) 71

No.22

HUE BT 229 2 SniE B I T Ot I

EHZE— (NASDA). JHIUfuA, /NE®ZI, WHSHEH (BET)

Statistical Characteristics of Vertical Gravitational Flow
Impinging onto Horizontal Ground
T.Nagata*', K.Iyama**, S.Obi**, S Masuda**

*National Space Development Agency of Japan,
** Dept. of Mechanical Engineering, Keio University

ABSTRACT
As a laboratory model of downburst, statistics of turbulent velocity field of a vertical gravitational flow is

investigated. By mechanically breaking a thin film placed at the bottom of a cylindrical container, a finite mass of a

high-density liquid begins to fall into a stationary low-density liquid, forming a vertical thermal, impinging onto a

horizontal ground and diverging radial outward. By employing PIV, the ensemble-averaged maps of velocity vectors,

azimuthal vorticity and turbulent stresses in a meridian plane are obtained. The statistical characteristics in the

downdraft stage, impinging stage and diverging stage are examined.
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Fig2 Experimental setup
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Fig3 Ensemble-averaged velocity

vector maps in a meridian plane.
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Fig4 Time variation of average vertical
velocity Vz along the centerline.
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Fig.5 Contour of apparent
Reynolds stress components
and velocity vector map in a
meridian  plane.

Contour

interval is 0.01 SVOZ.

Fig.6 Contour of production

rate of apparent Reynolds

stresses and velocity vector
map in a meridian plane.
Contour interval is
0.035V,*/Ro. Shaded region
means negative values.
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