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Turbulent Length Scales

Turbulent Length Scales
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Figure 5. Jet-fluid concentration in the plane of symmetry of a round turbulent jet. (a) Re ' 2.5⇥103

(0 < z/d

j

< 35). (b) Re ' 104 (0 < z/d

j

< 200). Data from Dimotakis et al. (1983, figures 5 and 9).
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Figure 6. Normalized jet-fluid-concentration variance on the axis of a turbulent jet, as a function
of jet Reynolds number (Miller 1991, figure 7.2). Circles: liquid-phase jets (Miller 1991); triangles:
gas-phase jets (Dowling & Dimotakis 1990).
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The mixing transition in turbulent �ows, Paul E. Dimotakis



Direct Numerical Simulation (DNS)

Direct Numerical Simulation (DNS)

In a DNS simulation, the Navier-Stokes equations
are solved without any turbulence modeling,
meaning that all spatial and temporal scales are
resolved.

Example: YouTube

https://www.youtube.com/watch?v=4KeaAhVoPIw
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〈X〉 = E[X] =

∫ ∞
−∞

xf(x)dx

where f(x) is a probability density function.

for a discrete variable we would express this as

〈X〉 =
∞∑
i=1

xipi

Reynolds decomposition

u = 〈u〉+ u′



Example: 2D Incompressible Navier
Stokes
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With time averaging:
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and similarly, for the y-equation



Reynolds stresses

Note the new terms of the form

−ρViVj

Large Eddy Simulation



Large Eddy Simulation

Example: YouTube

https://www.youtube.com/watch?v=iHx_VycHIQc
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