M E 522 Spring 2008 Professor John M. Cimbala Lecture 25 03/19/2008

Today, we will:

Discuss more definitions and notation in turbulence (turbulent kinetic energy,

intermittency)
Discuss the difference between homogeneous turbulence and isotropic turbulence

Start talking about the equations of motion for turbulent flow; Reynolds decomposition

£ Tunet Yamie €negy (M ¥ke’)

T

2
.Rbu\\ \(-,Q. {v‘ wad My o(’ I ‘ﬁ\;\ rHM" = .!_.L\'V\

« Gor Neble A7 loot & e ‘e 4//9(.1#“'1 wh ik hw_ ’NrL\.\,,..'\')
eohhans vy

\4 The = ’\\Aﬁa Lt konche ey
(f Unmt my}
() L "

1 : ll(m XV *\,J)- lL(\F »7’+W‘“)

’n\l.ol I Ne \< of e 6«qw/~ \:“i vl e M‘X‘A

3 j"“h'”‘":‘-“““‘ﬁ ¥ YE_ The {achon of e et The Fow

7

at A port v Turbulesk

_— et evire grle
e. 9. & bt wirke ) f




K. Home‘)w%w W hlene - {_\luy b For GM"\J Nrbwlente Mol(,\;]

!

Fn Gppnt V) SR

Pltsae o I(/\'hi\ ;&’\'Q«;U\(& £
EniveMe —averyed hurbule, ¥ 1\.;,.1\*\@/

any ™mebulomee %wﬁn‘f“!y

e,

e",. \le\ahb e . U Lmun W\ooﬁb3 C:il\ \/Ary wilh Jphe

—_—

8"\ ) eY\J emble M)‘L A W\ et @um'hh-o L\( \A)' (/Oﬂm"\.

: “OVMC 3’;( ) VS V\CLWM‘\) End)Y




C\ Y/ 6“,«(1\ ]

& ODnth‘t

ANE Y

“ \/\Q Mo ¢ Ny Tw\m\,_“’f ﬁ\q, Lﬁytf

=
- Y < "“‘4 Mehn F)ov W, non-wo \/or'\‘ic,y
e
> X _
E— “Leally, Wt W e 0t Coadaat
U
—_ =

w" ﬁny A\re(,'\\v'y\ — N Iflfﬁ“ A/(‘PMMK

) P()L.\Jym""'\.(/ F,/S\a)mjwl\ oS éof‘h(j?\"v\

HQM\JMED\;/ %j( — %nol‘( \IJL\\ e\CFwA? (6[,‘]’3

Gfjume  Inyifnd  Willy

U /Y (& daty) will X,Y
U, v regdie evgyyhee

e, Wur ch. art G/t 1 Jphie

—

ln ‘\pfmllm:‘h&\

—_—

/\\\U‘ w3 JMI‘«\J’ n t\\ J ;':“""}\\;"/

v, -]:J\'s’!‘&m”ll- TRQULENE - A przm';»\ e of Lﬂ""\’j‘mow Nl

= Bapalle <tvg) Wbk bl Gt ndeptadat e (homogimens)
&'\X - . vy vV v\ v - v " erchh')\\‘v\ 0‘ h\% a.)(ff
e ——d




B Udepie St

—_— - ﬁ = W 137\;\—]:' {.M (l't\cﬂ‘f‘t\ &ndﬁ,\]

&9, Ry clulban of L‘\\A\r\wh,,ce h & bog.

-

|
S /7
\/ /
€1 Phyd  Spomid — b Sy ekl 6 St

A/

XD

{

{

|

! T
LD

l

\

|

|

|

R

1 «_\' ~ 7 \
%J%’ M\“ h“ Aimm;
A0 e e b,
&
l J
N!)*e,:

- P‘\\ \jbd‘(he\(, &Mﬁj ae \V\\YV‘OJWWJ'

8 w¥ VN\- ﬂ\\ \'\\)Mnﬁmgo v h“\ﬂj we \J‘O'\“\ f‘.b

\ES\“W"\I \f @ J’?u,‘,\ Uhje 6{ \/\-Qw\\sdfmﬂw,"}




NA' lﬂ‘/\QVV\QJMQDV} Tu/\’v\r,,.;,e, ; )\ N
— h — 4
) ( '0 ot necqipal, O
ﬁny ™bwen ¢ %w.,.'h'b,

¢y, — n\\ l‘ey.\ f/V\JMCf/th ﬁsw;

e BLr, o kg ok,
J

AY

R

- — Uz A‘m/t_l C’"“ﬂ‘ R /cw'h'a\ laeshen

~ < | \:/\_— S~— X

M“y Afjvme \014“3 L\oY"VOA%v] %V/Lu\%e

j v I WJ)J«\ Wnd~ J&vb

_) AY\ MPNJ‘;M‘%G{" -'\ou* \;M‘ ‘%f anlaly}\:]

C. E‘(ﬁ»‘\\\;ﬂj of Meden & Tudblox B O(L lin Joit)

\. [\lh\/t(f ﬂ(hw yi" \n ﬁgv}[mq,“_ Wpp et

\Ivy hed b folwe Ly %‘, ua; iJ"

A = ey o By3t)
© Ungteedy
-0 — W)V, :t,w mpor\w\r — ant tyno’t hny OF&M
‘(\“I\\W\-Lﬁf' " . .
'd\tf'm i Jphie ot MLAR in one Mirtghon b n 4 BL.
el Wl — 4= Imillgy edhey KT orduy of miy. Sl Yo e lagegt bll)q.
G & Woul) need W’W"\O\y vqnt JQSJ In & fo b




We  cannot dolye Ahe  eust ey bbb bon vl f- ot

red - LW W|kunvj fel\em/ .

J\B"’ Infly) Wt Wint Hofolve G- The mta <ﬁwo K{wa\,\c Aw{j')}

P

63 T\A{Lu\%‘ @L on 4w a\fr\Ant MU

@p'\dmuf A’“j IN+ e abot dhe Mﬂf
of A e Nbaer gy
\Qq Wik B gt & e Mhn %Mn“b?) e WU

Lk Z‘W — S hear S\ A* uill
_ (i)

2. Reym\kj Dewm‘m/,\{% - A '\Tu\nmlbm ™ obtam EV & B Mtin
‘hw fyraotihvey

/ e e

We  fume noitha. 4 ‘)M\}W\\y

[~ Pl of 4k :
u; = U, Yw :

~ Soliv e N o mbo

b= P o " v

P

* Mtin W
LT < T v ’T/ - e G dhe Pt g




