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Equations for incompressible flow in Boussinesq approximation



  Reynolds-stress tensor.

Averaged equations.



  

Reynolds eddy flux

Równanie na średni wypór

Closure problem



  

Najprostsze domknięcie: K-teoria (ang. K-theory):

Scalar diffusivities are often denoted with κ, hence κ
T 
is the eddy difusivity



  

 Turbulent Kinetic Energy TKE

small scale does not mean small values !!!



  

Kinetic enegy of large-scale motion. Component x.



  



  

Kinetic enegy of large-scale motion. Components y and z.



  

Energia kinetyczna przepływu średniego. 



  

Turbulent kinetic enegy. Component x.



  

Turbulent kinetic enegy. Components y and z.



  

Turbulent kinetic enegy.



  

Simplifications.

Stationary turbulence – statistics do not depend on time (are statistically invariant under time
traslations t* →t+a), e.g.

Homogeneous turbulence – statistics do not depend on position where they are mesured, 
(are statistically invariant under space translations x

1

* →x
1
+a, x

2

* →x
2
+a) e.g.

Homogeneous, isotropic turbulence – statistics additionally do not depend on direction, i.e. 
are invariant underrotations and reflections of the coordinate system 



  

Stationary turbulence



  



  



  



  



  



  



  



  



  

Probability that a random variable U is contained within V and V+dV:

                                             P(V≤U≤V+dV)=f(V) dV

PDF of velocity at point x and at time t:  f(V;x,t)

Ensemble average: 

Calculating PDF from a set of data (box method):
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POSTPOST ( (PhysicsPhysics of Stratocumulus Top) of Stratocumulus Top)



  

microphysics droplet counting

POST – Physics of Stratocumulus Top, California,  2008

temperature,
humidity,
liquid water,
turbulence, 

aerosol (CCN)



  

UFT-F 2

protective rod

sensing wires,
Ø 2.5μmelectronics/amplifiers 

(here exposed for 
demonstration only)



  



  



  


