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Characteristics of jet in crossflow (JICF) and non-zero tangential velocity swirling jet
in crossflow are experimentally investigated by means of passive and active scalar
techniques. The jets have an effective velocity ratio of 4, a Reynolds number of 1,300, and
swirl ratios (Sr) of 0 (JICF), 0.5, and 0.8. Mixing is investigated at volumetric stoichiometric
ratio crossflow:jet of 1.25:1. The results show the followings. 1) The maximum integral scalar
in the wall normal direction is located on the suction side. 2) For JICF, mixing occurs mostly
on the outer region of active scalar. For Sr = 0.5 mixing occurs both on the outer and inner
regions. For Sr = 0.8, mixing characteristic is similar to JICF, though some inner region
mixing can be observed. 3) As swirl is increased from 0 to 0.5, the flame length decreases;
while as swirl is increased further to 0.8, the flame length increases and is longer than that
of the JICF. 4) For all jets, with swirl or without and within the limited extent of downstream
distance investigated, the traverse integral of the mean scalar over the thickness of the jet at
downstream cross sections is found to be approximately constant at three times of that at

the jet exit, (C8)=3(Cd). This is approximately consistent with the result of analysis.





