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Similarity Solutions of Vertical Plane Wall
Plume Based on Finite Analytic Method

HUAI Wen-xin, ZENG Yu-hong
(State Key Laboratory of Water Resources and Hydropow er EngineeringScien ce,
Wuhan University , Wuhan 430072, P.R . China)

Abstract: The turbulent flow of vertical plane wall plume with concentration variation was studied
with the finite analytical method. The k- epsilon model with the effect of buoyancy on turbulent kinet-
ic energy and its dissipation rate was adopted. There were similarity solutions in the uniform environ-
ment for the system of equations including the equation of continuity, the equation of momentum a-
long the flow direction and concentration, and equations of k , epsilon. The finite analytic method was
applied to obtain the similarity solution. The calculated data of velodty, relative density difference,

the kinetic energy of turbulence and its dissipation rate distribution for vertical plane plumes are in
good agreement with the experimental data at the turbulent Schmidt number equal to 1. 0. The varia-
tions of their maximum value along the direction of main flow were also given. It shows that the pre-
sent model with numerical method is good, i . e., the effed of buoyancy on turbulent kinetic energy
and its dissipation rate should be taken into account. The finite analytic method is effective.

Key words: wall plume; similarity; turbulence model; finite analytic method, buoyancy effect



