
 

 

TURBULENT HYDRODYNAMIC FLOWS 

 

 

 CONSERVATION OF X MOMENTUM 

 ρ ( U/t + UU/x + VU/y + WU/z ) + A = - P/x  

 +  [ /x (μ U/x) + /y (μ U/y) + /z (μ U/z) ] 

 

 CONSERVATION OF Y MOMENTUM 

 ρ ( V/t + UV/x + VV/y + WV/z ) + B = - P/y  

 +  [ /x (μ V/x) + /y (μ V/y) + /z (μ V/z) ] 

 

 CONSERVATION OF Z MOMENTUM 

 ρ ( W/t + UW/x + VW/y + WW/z ) + C = - P/z - ρg  

 +  [ /x (μ W/x) + /y (μ W/y) + /z (μ W/z) ] 

 

 

 CONSERVATION OF MASS 

 P/t + ρ c2 ( U/x + V/y + W/z ) = 0  

 

 

 WATER SURFACE TRACKER 

 F/t +  UF/x + VF/y + WF/z = 0  

 

 

 



  

KINETIC ENERGY OF TURBULENCE 

 k/t + Uk/x + Vk/y + Wk/z = TP - TD  

+  [ /x (μ/a k/x) + /y (μ/a k/y) + /z (μ/a k/z) ] 

 

 

 DISSIPATION RATE OF TURBULENCE 

 ε/t + Uε/x + Vε/y + Wε/z = DP - DD  

+  [ /x (μ/b ε/x) + /y (μ/b ε/y) + /z (μ/b ε/z) ] 

 

 

 PRODUCTION AND DISSIPATION FUNCTIONS 

                 TP = G μt / ρ    DP = TP C1 ε / k   

                   TD = CD ε       DD = C2 ε
2
 / k 

 

 

 VISCOSITIES AND CONSTANTS 

               μt = C3 k
2
 / ε      μ = μt + μl     

                 CD = 1.0          C1 = 1.44    

                 C2 = 1.92         C3 = 0.9    

                 a = 1.0           b = 1.3 

 

 

TIME STEPPING 
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