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The research aims at developing parallel algorithms for numerical simula-

tions of turbulent wake dynamics in a linearly stratified fluid. In order to describe

the far turbulent wake flow behind a towed and self-propelled axisymmetric bodies

in a linearly stratified medium, a hierarchy of semi-empirical turbulence models has

been used. Most complex turbulence models are composed of differential equations

for transport of normal Reynolds stresses. Two parallel algorithms for numerical

models of turbulent wake dynamics in a stratified fluid have been developed. The

first one is based on the functional decomposition approach. The second one is

based on the domain decomposition technique. The numerical solutions of the

transport differential equations are obtained by the fractional step method. The

validation of parallel algorithms are done by comparing the numerical results with

available experimental results. The speedups of both parallel algorithms are com-

pared with theoretical estimates. The speedup depending on the latency time and

bandwidth are analyzed. The technique of domain decomposition demonstrated

better speedup than the functional decomposition approach. The computation in

this research was conducted on the two cluster systems.

The present research shows that both developed parallel algorithms are

viable tools to numerical simulations of turbulent wake dynamics in a stratified

fluid and can serve as a basis for numerical experiments with more complicated
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models of turbulence, for example, the numerical simulation of swirling turbulent

wake dynamics in a stratified fluid.
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