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         The present work is aimed at obtaining of an equation for the density 

profile function in self-gravitating polytropic spherically symmetric 

turbulent fluids. Using the equations for such physical media, on the 

assumption of steady state, we show that the total energy per unit mass is an 

invariant with respect to the fluid flow. We obtain a non-linear integral 

equation for the density profile function. It describes the balance of the 

kinetic, thermal and gravitational energy of a fluid element and resembles 

the classical Bernoulli’s equation. A method to obtain an approximate 

solution is also proposed.  

       This study is a natural continuation of the research program set in 

Donkov, Veltchev, Klessen 2017, Donkov, Stefanov 2018 and Donkov, 

Stefanov 2019. In these works the case of a self-gravitating isothermal 

spherically symmetric turbulent fluid was considered. 
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