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The kinetic energy is the sum of the kinetic energy of the three fluctuat-
ing velocity components, i.e.

The spectrum of is shown in Fig. 1.3. We find region I, II and III which
correspond to:

I. In the region we have the large eddies which carry most of the energy.
These eddies interact with the mean flow and extract energy from the
mean flow. Their energy is past on to slightly smaller scales. The
eddies’ velocity and length scales are and , respectively.

III. Dissipation range. The eddies are small and isotropic and it is here
that the dissipation occurs. The scales of the eddies are described by
the Kolmogorov scales (see Eq. 1.4)

II. Inertial subrange. The existence of this region requires that the Reynolds
number is high (fully turbulent flow). The eddies in this region repre-
sent the mid-region. This region is a “transport” region in the cascade
process. Energy per time unit ( ) is coming from the large eddies at
the lower part of this range and is given off to the dissipation range
at the higher part. The eddies in this region are independent of both
the large, energy containing eddies and the eddies in the dissipation
range. One can argue that the eddies in this region should be char-
acterized by the flow of energy ( ) and the size of the eddies .
Dimensional reasoning gives

This is a very important law (Kolmogorov spectrum law or the
law) which states that, if the flow is fully turbulent (high Reynolds
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