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Abstract:
An independent assessment has been made of a theory recently proposed for the analysis of two
laminar, steady, two-dimensional streams mixing beyond the trailing edge of a thin partition. By
superimposing the wake-flow solutions of Demetriades and the free-shear-layer solution of Chapman,
this theory known as the “Partition Flow Theory” (PFT) provides closed-form equations for the
variables of a great variety of flows. In the present work numerical solutions were obtained with the
PFT for a wide class of wake flows, base flows, and partition flows. Adding to tests of the PFT
performed previously against numerical solutions and wake test data, in the present work the theory
was tested against two sets of partition flow experiments. The first of these dealt with the merging of
two supersonic flows, one at Mach 2.9 and the other at Mach 2.29. The second experiment had
provided for a Mach 3 stream and a Mach 8 stream. The comparison of the PFT with these data showed
that the PFT generally predicted lower values for the velocity in the mixing layer than exhibited by the
data. In the case of the hypersonic data the minimum velocities predicted by the PFT and those of the
data matched which strengthens the postulate that the minimum velocities of the free shear layer and
the wake flow should coincide at the dividing stream line of the wake component. Suggested
improvements to the PFT consist of (a) use of a polynomial or hyperbolic tangent for an initial profile
due to the inability of the exponential to provide a close fit to the actual trailing edge boundary layer
profile, and (b) considerations of Prandtl number other than unity. The latter is difficult because the
PFT utilizes the Busseman-Crocco temperature relationship which is based on the assumption that the
temperature is a function of the velocity only. This assumption causes the thermal and velocity
boundary thicknesses to be equal. 
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