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Energy balance relation
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d

dt

〈
|u|2

〉
= −ν〈∇jui∇jui〉+ 〈u · f〉

d

dt
E = −ε+ I

Reynolds number and Nondimensional dissipation rate

Re =
UL

ν
CD(Re) =

εL

U3

Laminar Estimate

ε ∝ νU2

L2
CD(Re→ 0) =

1

Re
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Flow behind an object
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Flow behind a grid
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Flow generated by propellers

VKS and SHREK experiment.
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Flow in numerical simulations
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Zeroth law of turbulence

In the limit of infinite Re the normalized dissipation rate remains
finite∗

C∞D ≡ CD(Re→∞) = lim
Re→∞

εL

U3
> 0
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