M E 522 Spring 2008 Professor John M. Cimbala Lecture 09 02/04/2008

Today, we will:

Begin a new topic - Instability

Make the “ball on the floor analogy

Discuss several examples of instability in fluid mechanics
If time, begin to discuss linear stability theory

U H\ EN STMI L\‘P‘I’\ (CH' Lo Kunda'y \)oa\f\>

A, Trdeodachon
-—
. Sﬂ 6{ - \.dﬂ‘lh#f &‘wj Mof‘llj Jttﬁ_{o

" Unle some Grwmybes, Vemel | (Fl o @Wy are pr il
bor s fowy  are nd oljurvd o (W W

) \)‘\\y /\oﬂ — Mtk cm,u‘ht.ll)l M Jan JAVY ‘V e r/b,r {QC J
bt iy bt Uikl
L\:\r‘ & brow "\\ afy 1 e \\ﬁ_/ Y omyy le Jhlle

PReEOURE * - Sinet Uil & bt Jiabe (a predackd \aminir flo)

* m (18 fm‘\\ é\f\\u‘hhv\l,b -\\’ ’h\“ \owl-b JW

CWaron o e Wiwbine  growg or ey

/ W)

\"(‘J:L Jhite iy b Jhte v .
unjdable Jtle for Wy
‘/ - MPhwrbincg,
W\ I:E'_\' bu observed ‘:ﬂ -
e al Wwie
/ l(‘ & \$ \M\c\')’nli\qu)\lb “"Jh\;\(, -\ ‘V\/h\»\c, ‘&/
e.9. \,onl.i\ o s by neondhenil o
bay Whrbrnce

=,




\.

&(M\ \’\ o o(: I Jh\\\l‘h'lﬁr

A_ 6‘(\\ On The %\co{'

Jhbie
71 774 Wrybdle
7 ( 7 [
l / ]
// ¢t (

o= o SN NN NN

Uncondihondly,
JHb\e

(bal\ dlenys rehvroy

N7 bap )

b(*/t.o T

COMMWM\\) Sblle  or n\')ﬂllnuf!) shble

Newbally Jeable

Ungtable

I

(\A,V\ conén‘hwlly u n./dx\.\c_)

) fype o @ \timins Re < 2200
W olyerve Vamine prpe fow
\ 1); R Re, 2 2300
Y(eecrt
Z) :\Uks j @ KQ,:- Mu&
u/’\‘%
\1 i
\awnv
Feluhan

d:v\wi’




3) $1‘le{ gL

J N @

LAmInkr = Jumihesl = wlvlt
7 7 — = f‘ ‘
>lc,r.-} \Q

N LD by e S fwrbulwe = fomchmg & Siffpct Sudy bine ok
(“7" \Gmln’u‘B
oc 4 ol shke

L’I) Gl ol Re.= > - @ 0 gl

Re 21 (Creehy Do) — —’/“—\d()\—’— §tedy it o

V2R3 (unl,mmh'c bow) A
vc

3L Re% Bacto (Jepurahon bbile)
S

R Efe £ fo-90 (umw, wike /bl \";::;'l:’ (L“Jr 'f
_ d chm aLS

-9 2R S 10 loje M dop) peparahon Lubkle

et K s el Vorke “flodt

- (jjﬁ/éjfb




Vo S Re & Um'r dep-@ x50 /@
Limine QL sn fhe glinder —_
Liminr 8L anm Non

B fucbulat  Wike r\»\e,,\' Yearmibn Vo Ctex JW’G

Ke 2, Uy *ln{

AL w cylinde becsmy b ot ~ /%
befire W ,/t,\oma't‘) _ﬁ@% g

Dy drow Adanly &Q" @ =us
w Dn\} a{l“\[. n
—a

’hmvﬂmjd Viewy
— \W\I’ V Pel’";‘ [\\,J b te'jk;n
v

S) Gmc\‘) m‘h‘bl’\e @lm\« Wil Jf\l\"ﬂf ‘o\ék

( > 2 z AT
— O=0 whik : l;v’bt‘ <! (G\-Sh\\t)

~ ©>0 Jhlle

> 'HO/ O

C) G\M:yﬁnty "Aﬂ\/-fzr- (nMﬁ' on M/h\u\.‘\) (an ar.) c\mvtc'h\'va)

© <40
S\ e

e L) Wil

@\nyn@ foree K

Raglegn # =

Rﬁuﬁ ~ M990

VWewy done

— T




e Ry Stoe convehan cely &orm - o 2 22—

@Enarl ey @

/I) A/\/s octey Wik & @‘bc [wt‘{nc ) J-v«r\ﬁ,,._ W‘,“’AN"'_ Beni) towvuhs,

Jee pohvty o webide

—

?\ Taylor = Guctte Flows

e

\y)
- 1")'W\V- @\Ml‘f e .\-'d be'[ WAJJ}U{,

\ - O& @\\;w ') Jh*\“""() € U
4 | \“-'r, o u‘)\\

Jeo Wi & pdwy
JR W W P

3\ ‘K'b\\l\v\-— Hh\v\\/m\‘\'}, lndh\n\‘\:y (F(‘Q?- Sheor \ﬁav \nJhL.\,.\}>

Ay

J _——\ N\
—= NI \/%
1 U

Jeo Wi G prctwy




