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Intense dissipation (or strain-rate)

critical in many applications
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Extreme dissipation is strongly 
Reynolds number dependent
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Define maximum dissipation-rate 
in a flow volume
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Challenge: theories and fits are 
inaccurate
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Challenge: theories and fits are 
inaccurate
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Challenge: theories and fits are 
inaccurate
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Challenge: theories and fits are 
inaccurate

102 103

Re

101

102

103

m
ax

 /<
>

X65$*D%-F$-5($2&.%1a

N&939(R-5-)*/(>(g65,*-/* !ZhQ:(
K%&&/*0-+-/ >(X&/&0&-6
!Zhh:(i-J2.$ >(K%&&/*0-+-/
=PPYS

C.&+(/.$(D*$($2&()-$-

R&%2-,+(*/($2&(5*'*$(.D

?

!1234567
9

567 : ;



h

Challenge: theories and fits are 
inaccurate
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Challenge: extrapolation
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Large-scale shear layers
also known as significant shear layers
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elevated levels of local mean dissipation
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Modelling step 1 
intermittency
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Modelling step 2 
local average dissipation rate
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Modelling step 3 
layer turbulence & substructures
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Modelling step 3 
layer turbulence & substructures
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Modelling step 3 
layer turbulence & substructures

significant shear layers
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Modelling step 3 
layer turbulence & substructures
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Results 
intermittency
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Results 
local average dissipation rate
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Modelling step 4 
convolve with lognormal distribution 

& obtain overall dissipation-rate PDF

;2&(5.F-5(RCW(.D($2&()*++*,-$*./M%-$&(D.%(&-F2(D5.\(%&3*./(^7-FJ3%.6/):(+*3/*D*F-/$(

+2&-%(5-1&%:(+675-1&%:(p` *+(3*0&/(71(-(5.3/.%'-5()*+$%*76$*./(F&/$&%&)(./($2&(5.F-5(
-0&%-3&()*++*,-$*./M%-$&

;2&(.0&%-55(RCW(*+($2&(0.56'&(\&*32$&)(-0&%-3&(.D($2&+&(5.F-5(RCW+9

100 105

/< >

10-20

10-10

100

PD
F

100 105

/< >

10-20

10-10

100

PD
F

100 105

/< >

10-20

10-10

100

PD
F

"#-',5&(+2.\+(Re( = 105

F./0.56$*./ 0.56'&(\&*32$*/3 +6'



=B

Results 
overall dissipation-rate PDF
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Results 
Reynolds number effect
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Results 
Maximum dissipation-rate
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Results 
Infinite Reynolds number limit
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