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Selective Control of Thermal Diffusion in Jet

by Vortex Generators

Yasumasa Ito
(Nagoya University)

Abstract :

Effects of vortex generators (VGs) on entrainment and diffusion in a slightly heated axisymmetric
jet are experimentally investigated. The VGs are installed circumferentially with an equal interval
at the jet exit. The number of the VGs is varied from 1 to 6. The jet Reynolds number is set to
20,000. Instantaneous streamwise and radial (vertical or horizontal) velocities and temperature are
mainly measured simultaneously by a composite probe which consists an X-type hot-wire and an
I-type cold-wire. The results show that the entrainment of the ambient fluid increases with the
number of the VGs near the jet exit. However, in the downstream region, it is the largest in the
case with 3 VGs and those in the cases with 4, 5, and 6 VGs are smaller than that in the case
without the VG. It is revealed that, compared to the case without the VG, the entrainment velocity
represented by the mean velocity gradient is equivalent or smaller in all cases with VGs but the
entrainment area is much larger when the entrainment rate is larger, and it is the same level or
also smaller when the entrainment rate is smaller. Regarding thermal diffusion, that near the jet
exit is more enhanced with increasing the number of the VG but, in the downstream region, it is
equivalent or smaller in all cases with the VGs than that in the case without the VG. These
characteristics are attributed to the balance of the turbulence energy and mean velocity distribution

of the jet, which supposedly represents the interfacial area of the jet.
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