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ABSTRACT 
The effect of a localized disturbance outside a boundary layer on the transition is investigated by a 
wind-tunnel experiment. The disturbance is introduced by a turbulence generator which consists of 
two vortex-ring-generating units arranged face to face along the spanwise direction in the 
freestream. Each vortex-ring-generating unit issues intermittent jets that soon roll up into vortex 
rings. The two rings each from a vortex-ring-generating unit collide outside the boundary layer 
generating a velocity fluctuation pattern of high-speed and low-speed regions, with the high-speed 
region on the downstream side. An opposite pattern appears inside the boundary layer near the wall. 
In the high-speed region inside the boundary layer, a generation and a growth of random velocity 
fluctuations are observed. The velocity fluctuation grows downstream and triggers the transition to 
turbulence. 
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