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PLANE AND AXISYMMETRIC FORCED PLUMES IN A STRATIFED ENVIRONMENT

Yusuke FUKUSIMA

Plane and axisymmetric forced plumes in a stratified environment are investigated analytically.The linear

dinsity distribution in the ambient is asumed,includeing the uniform environment for the forced plume case and

other special cases for the simple jet. The mathematical model used herein is the layer integral of basic equations
of the continuity, the vertial momentum and the diffusion of scalar quantities. These are analysed numerically. The
valuse of layer integrals constants are given by the k-& turbulence moded analysis (Fukushima,1989). The charac-
teristics of the both plane and axisuumetric forced plumes in a stratified environment are clarified for the flow

development and the flow establishment regions.

Key words: jets/plumes/stratified environment/layer integral method.
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Table 1 Values of layer integral and calculational results

712 Umax Cmax
flow type I, I, I3 1, E;
k-e layer k- layer k-¢ layer
, plume 0.933 0.680 0.817 0.623  0.0789 0.0848 0.0846 2.79 2.84 6.55 6.69
plane
jet 1.060 0.754 1.009 0.730 0.0573 0.108 0.108 3.44 3.54 — —
4 plume 1.238 0.672 0.917 0.544 0.0942 0.0911 0.0913 4.10 4.16 17.2 16.88
roun
jet 1.378 0.691 1.385 0.691 0.0802 0.116 0.116 5.85 5.83 — —
note ‘k-&¢” means calculation by k-& turbulence model.
‘layer'means calculation by layer integral method.
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