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Effects of tab on mean flow structures of a heated ncn-swirling jet in
crossflow and a heated swirling jet in crossflow are investigated. The heated swirling
jet with non-zero tangential velocity, non-zero circulation is generated by passing hot
air through a rotating pipe with honeycomb. Then, temperature distributions in the
cross planes (y-z plane) downstream of the jet are surveyed. This experiment is
conducted at a fixed nominal effective velocity ratio of 4.0, swirl ratio (Sr) of 0 (no
swirl) and 0.52, at jet Reynolds number of approximately 14,000 and crossflow
Reynolds of approximaieiy 4,00C. A stationary trianguiar tab with area blockage of
3.0 percent is placed at eight d:fferent azimuthal positions along the periphery of the
jet exit.

For the case of a non-swirling jet in crossflow, the results show that the flow
structure is most sensitive near the lateral-windward region. The kidney-shape
structure that is associated with the counter-rotating voitex pair (CVP) in the case
without tab is observed to be changed to a comma structure and persists downstream
to the last measurement station.

For the case of a swirling jet in crossflow, similar results are observed
although with some differences. That is, the resuits show that the downsiream
structure of the swirling jet is sensitive in a wider regicn, ficm pressuie-leeward to
suction when moving in the same rotational sense as the swirl. Nonetheless, the most
sensitive region is still centered on the pressure-windward region. Depending upon
the tab location in this region, the downstream structure in the case without tab is
observed to be changed to different structural shapes and, again, persists to the last
measurement station. '

These results indicate that the mechanism that is responsible to the generation
of the downstream structure, in both cases of with and without swirl, is closely related
to these regions. In addition, they also suggest to the generation mechanism that is
closely related to the development of the skewed shear layer along the surrounding
crossflow direction near the jet exit column.



