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Analytical solutions for the radial mean velocities, turbulent shear stresses, radial turbulent fluxes of
tracer and heat, mean pressure, dominant turbulent kinetic energy production term, and the turbulent
diffusivities of momentum, mass and heat, are integrally derived from the mean profiles of the axial
velocities, the tracer concentrations, and the excess temperatures. The radial velocity profiles show that
the entrainment velocity is a misleading name as the inward velocity never reaches it. Reynolds stresses
are found to be almost the same in both jets and plumes, whereas the turbulent tracer fluxes of jet are
found to be about 50~60% of those of plume. Though the turbulent Schmidt/Prandtl numbers are found to
be constant in the whole self-similarity region, it is shown that the eddy viscosities decrease in radial
direction but increase in streamwise. It is also shown that the mean pressure is approximately directly

proportional to the radial turbulent normal stress.
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