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Experiments in Dilution Jet Mixing Effects of
Multiple Rows and Non-Circular Orifices

J.D. Holdeman, R. Srinivasan, E.B. Coleman, G.D. Meyers, and C.D. White

This paper presents experimental and empirical model results that extend previous studies of the mixing of single-sided
and opposed rows of jets in a confined duct flow to include effects of non-circular orifices and double rows of jets.
Analysis of the mean temperature data obtained in this investigation showed that the effects of orifice shape and double
rows are significant only in the region close to the injection plane, provided that the orifices are symmetric with respect
to the main flow direction. The penetration and mixing of jets from 45-degree slanted slots is slightly less than that from
equivalent-area symmetric orifices. The penetration from 2-dimensional slots is similar to that from equivalent-area
closely-spaced rows of holes, but the mixing is slower for the 2-D slots. Calculated mean temperature profiles down-
stream of jets from non-circular and double rows of orifices, made using an extension developed for a previous empirical
model, are shown to be in good agreement with the measured distributions.

J.D. Holdeman, NASA Lewis Research Center; R. Srinivasan, E.B. Coleman, G.D. Meyers, and C.D. White, Garrett
Turbine Engine Company, Phoenix, Arizona. Prepared for the Twenty-first Joint Propulsion Conference cosponsored by
the AIAA, SAE, and ASME, Monterey, California, July 8–10, 1985.
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