"HNG ™ &)+, -$F . /(-$(08%1(2+32(
481/ .5)+(/6 = T8&

A
N\
NN\

;-
‘ !

1‘ '\ - N \\\\\\\\\\\*
NN\ N

NN \\\\\\\\\\‘
RN NN NG NG g
:t:::l:\.ﬂ¢®$®ﬁﬁﬁov
' RS G NN G G )

B 0 T VO VR N
\\\\\t\\\ v - AN RO R OO RO
RO RIRORR

OISO Y .
.\\\\\\\\\\\,~\\\\\\

AR S S NN
.\

~ N NN\ ~

SIISNNNNNNNY TN
NN N N N N N N NN

89719(" "5/ 3= (39(<+22-4-= >(29@IAI(AB/SE

' CES(E/*08M+SL(D(;&F27 5. 3L:(G-7 . %-$. ¥1(D. %(H&Y . (>(AL1)%.) 1/~ = F+
= 1J-1- " -(E/*084+$1:(8%-)6-$&(KF2.. .5(.D(""/0%. / = &/$-5(~/) (GD&(KF&/F&
B E/0&K+S1(F . 583&(G. /) . /:(C&, 48 ™ &/3( - D(&-U$2(KF*&/F&+(

27
TUDelft :
-




Intense dissipation (or strain-rate)
critical in many applications
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Extreme dissipation Is strongly
Reynolds humber 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
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Challenge: extrapolation

atmosphere astrophysical
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Large-scale shear layers

also known as significant shear layers

Intense
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Large-scale shear layers -
elevated levels of local mean dissipation
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Large-scale shear layers -
at very high Reynolds numbers
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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 sublayers sub-sublayers
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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
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Results
overall dissipation-rate PDF

(a o s
A A
o o

| |DNs

1077 | model
lognormal
107 10 102
€/<e>
%

TUDelft =B




Results
Reynolds number effect

model
lognormal
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Results
Maximum dissipation-rate

atmosphere astrophysical
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Results
Infinite Reynolds number limit

atmosphere astrophysical
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Conclusions
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