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A Study of the Vapor Explosion Mechanism with Single Drops of High
Temperature Liquids and Volatile Liquids
(1st Report, Experiments with a Single Drop)

EkEE
TG

by Yoshihiro IIDA, Takeo TAKASHIMA, and Ryo AKIYOSHI

A small single drop of molten LiNOs and molten tin is dropped into a tapped ethanol and ethanol
solution respectively, and the phenomena generated after the collapse of stable film boiling around
the drop are investigated in order to study the vapor explosion mechanism. The observation study
of explosion configuration using a high speed camera and flash light shows that the surface of the
vapor bubble is very uneven, and the change of the configuration has a close connection with the
pressure change induced around the drop. The curves of pressure change are roughly divided into
four types. When the maximum pressure is relatively high, a characteristic curve which has three
groups of pressure peaks is detected. The first peak is supposed to be connected with the collapse of
vapor film, the second with the fragmentation of hot liquid and the third, which is usually the
maximum, with the recontact to volatile liquid. The peak values are related to the time interval
between the second and the third peak.

Key Words : Thermal Engineering, Phase Change, Vapor Explosion, Thermal Interaction, Direct
Contact Heat Transfer, Film Boiling
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