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EXPERIMENTAL STUDY OF LAMINAR FLOW AND INSTABI-
LITY MECHANISM OF ROUND JET WITH LOW SPEED

Chen Yuan Li Donghui E Xuequan
(Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100080, China)

Xu Kaihua »
(Laboratory of Dynamical Geodesy, Institute of Geodesy and Geophysies, Academi Sinica, Wucbané 430077, China)y

Abstract The laminar flow and instability mechanism of a round jet are investig-
ated by visualization methods of dye and particle tracers. The toroidal backflow in a
low speed round jet issuing from a nozzle was observed successfully for the first time. The
flow visualization photographs demonstrated both the evolution of jet flow and effect on it of
bottom boundary of the test vessel. It was found that the axisymmetric disturbance occurring
in the real jet and its instability process are corresponding just right to the growing and bre-
akdown of the circle vortex due to the interaction of jet and vessel boundary. Since the finite
dimension of test space will finally change the original jet flow and its topology, it can be
held that the interaction of jet and vessel boundary has important influence on the instability
and transitios process of the round jet. The experiment also shows that the upstream distur-
bance and buoyancy effects of dye liquid can deform the toroidal backflow of low speed
round jet, which is why the phenomena was not observed in previous experiments.

Key words  axisymmetric laminar jet, jet stability, flow visualization
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