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The temperature distributions downstream of one- and two in-line heated jets
injected into non-swirling and swirling pipe flows are investigaied. In particular. the
effects of a number of jets (one and two in-line). the distance between the two jets
(0.5ry«l and 1.0r.4d. where r.y is the effective velocity ratio and d is the inner
diameter of the jet). and the swirl of crossflow (Swirl ratio. Sr, of 0 and 1.8) on the
characteristics of temperature distribution in the cross planes downstream of the jets
are mvestigated. The experiments are conducted at fixed effective velocity ratio at
6.0. mass flow ratio at 2.55. and density ratio at 0.83. The temperature distributions in
the cross planes downstream of the jets are compared in three downstream scaled-
distances: ropd-. D-. and S-scale. where 1) is the diameter of the pipe and S is the
distance between the two jets.

The results show that the slowest case of two jets (1.0r,4d separation) reaches
uniform temperature within #10% of the excess temperature at the jet exit at a
downstream distance 30% shorter than that of the case of one jet for the case of non-
swirling pipe. and 30% shorter for the case of swirling pipe flow. In addition.
comparison for the separation distance between the cases of two jets indicates that. for
the case of non-swirling pipe flow. the case of 0.3,/ separation generally requires
roughly 10% shorter distance than the case of 1.0r,4/ separation while, for the casc ol
swirling pipe flow. the two cases requires approximately the same distance. As for the
effect of swirl. within the range of parameters in this studv. swirl has an effect of
reducing the required distance towards uniformity by at approximately 50%.

In addition. the temperature distribution indicates that swirl can be induced in
the pipe flow downstream of jet injection. Specifically. from the temperature
distribution downstream of the casc of two jets in non-swirling flow. it can be inferred
that there exists swirl with two counter-rotating cells over the cross section of the
pipe. The generation of swirl is attributed to the change in the momentum of the Jets
as a result of the impact of the jets and the opposite pipe wall. Details of the
temperature distribution in each case are discussed.



