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Fig. 1 Schematic of experimental setup and the evolution of a pit varying with time
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(a) A simplified setup of the initial interface (b) Results at p =2.84 MPa
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Fig. 2 Simplified setup of the initial interface in the numerical simulation and numerical simulation results at 2. 84 MPa
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Fig. 4 Sequential images of the jetting flow in a straight tube with a pit on initial liquid surface
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A study on jet flow induced by underwater explosion at a pit-interface

ZHANG Guifu, ZHU Yujian, YANG Jiming
(Department of Modern Mechanics, University of Science and
Technology of China ., Hefei 230026, Anhui, China)

Abstract; In this study we conducted an experiment on the jetting flow induced by underwater wire ex-
plosion at an interface with a quasi-static hemispherical pit, in which the interfacial pit was created by
the dripping of a liquid drop. Further, using high-speed video photography and Fluent numerical sim-
ulation, we revealed the development and features of the jetting flow, tested and verified the applica-
bility of the pit creation method. The experimental results show that the explosion induces a slim and
smooth central jet that arises from the bottom of a pit, and a circular side jet arises from the boundary
region of the tube, which differs from the known jetting phenomenon without a pit at the surface.
Further study reveals the central jet is a result of the energy concentration effect of the pit under im-
pact and the circular side jet is caused by a combined effect of the disturbed initial interface and the
friction of the tube wall. Both jets rise with an early constant velocity after a short acceleration
process. Examination of the explosion energy indicates that the velocities of the two jets increase line-
arly with the charging voltage (or equivalently the square root of the explosion energy). The explosion
energy barely affects the general feature of the central jet but has a significant influence on the appear-
ance of the side jet.

Keywords: jet; underwater explosion; straight tube; falling droplet; pit
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