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The specific features of hydraulic and electrical characteristics of stabilized plasma flows in plasmatron channels are investigated using the analytical solutions (the generalize Poiseuille profile [1]) and numerical calculations. Introduction of the effective Reynolds number Reef [2] helps naturally unite hydrodynamic and thermal influences on plasma flow. The method that is based on numerical calculations and experimental data and gives us possibility to determine the criterion of transition from a laminar regime of plasma flow to the turbulent one is proposed. In a wide range of experimentally investigated parameters (plasma flow rates, electric currents, diameters of the plasmatron channel) the given method has allowed to reveal the border dividing laminar and turbulent modes of plasma flows and to establish critical value of the effective Reynolds number Reef.cr = 2000. This critical value is relevant to the Kelvin – Helmholtz instability of plasma flow. Use of the effective Reynolds number allows to construct hydraulic and electrical characteristics of plasma flows in the laminar and soft turbulent regimes in the plasmatron channel (Fig. 1 a, b).
Numerical modeling and experimental researches of currents of plasma on the stabilized site плазмотрона show, that nonmonotonic temperature dependence of dynamic viscosity over the channel cross section causes the emergence of two inflection points in the velocity profile.
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Fig 1 a) Dimensionless electric field strength (points 1-7 correspond to 10, 20,40,50, 60,80 и 100 A, respectively), b) and friction drag as a function of the effective Reynolds number (points 1-5 correspond 60,80, 100, 150 и 200 A, respectively).
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