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Qualitative Observation of Downburst in Laboratory Experiment
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Abstract

The strong downdraft, which sometimes causes a serious wind calamity and an airplane accident, may occur from
cumulonimbus clouds. This downdraft is called “downburst”. In this study, visualization experiments by means of dry ice was
conducted to reproduce the same phenomenon as a downburst in a laboratory and to obtain the information necessary for
improving the downburst model used in the simulation analysis of aircraft motion. The qualitative results of these experiments
suggested that a downburst model is not almost a pure vortex-ring model but should take the gravity current characteristics
and the generation of multiple vortex-rings into consideration.
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Fig.1 Downburst”,
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Fig.2 Vortex-Ring model (Primary ring and image
ring)®.
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Fig.3 Experimental device.
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Fig. 8 Tip of continued ancheor type.
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Fig. 4 Serial photos of down-draft (0~0.6sec).

Fig. 9 Snapshot at 0.4sec in Fig. 4.

Fig.5 Midsummer wet microburst photographed on 1 July
1978 west of Wichita, Kansas (looking south)'?.

Fig. 10 Vortex-Ring model *.
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Fig. 12 Gust front photographed in the South
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Fig. 13 Outflow of downburst',

Fig. 11 Serial photos of gravity current nose.
Fig. 14  (Top) View from upside,

(Bottom) View from frontside.
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