§24  LAGRANGAN AND EULERIAN TDESCRIPTION OF Flow

A ey of fluid How meeds o descniphion ok Hhe Flusd  mokion
and  defoymakion. Two a)‘:.pvocxc,\ne.d ave cbmmon\j used  for Hhis deccvi?’n“cm‘
Yhe [AGRANGIAN oamd Hhe EULER/AN desc-riFHOﬂ-

S 241 LAGRANGIAN Descriphion  (named after Joeph- Lowss Lagﬂwrg’-)

In g d{scy:\P\io‘n’ a label i aﬂ:bed 1o miimdesimal maberal volumea
ot Huid . Jhese makeual  volumes Jhemeelves move it e V’*\dej
of the Pluid.

A fintte Laamma«'oﬂ volume of Hhid evolves ac a collection o ifinitesimal
Lﬁvungfov\ volumes conteuned  within
For mathemakcal Fu.n‘)os-e,;5 Fhe lobel we Q\D?Ej o Laé;,ara,icm Huwid ]bonh‘c,lw

Corn  be Hhe ‘70544-’\6"\ veckor J)G Hhe chxl-n‘c.\& 2_{ ol some qu-ue,ncﬁ- hwae t=t, .
v thig w::xcj aftention is focused on maberial  Flwid  instead ob it oeakion .

S§2u1 EuLeriAN Descriphion (nomed ofter Leonhand Eulen)

Jhe fluid  pandicles ove (obdled by their cument position . for example,
Foux ) s the velodly field of dhe Pluid  continuum, b means
Fhak dhe  Hud ’chh'dt Fhak ocupes {ocaklon = ak Hme £ i moving
Wit gPeeA Q. In s way , aflenkion & focug ed) on regions of

S'Fc«ce,) Yotney ‘Hﬂuh Hhe ide.r\sl"\\‘j o the matewdd 'ﬁuic&.

§ 243 Culevian Versus Loﬁrqna/icw\. de;cﬁ‘)ku‘n&’
Theve ave Ywo Se‘;w:,ce. yec‘u.lvwamen{-g Q»om Yhe Hlow c\escv\‘y\\'on:

() Convement Y&\Dwsen%\on of acelerakion of matevial Luid \DdeM.
LAGRANGHAN]

) Corvenent  1denkificakion of mechanicall mtevackion wdb he@\r\bouﬁvg
furd Pa\—h'c,\b&.



Euleian o lagrangion  tvanskdion
—Q

et F(x4) = I?osi\-ior\ of Lograna{cm Smf\’n‘de labeled X ot 4o Y-

ﬁ LO- anaan y \ = B.E
qerqia ve\ou\ﬁ £ie\d U (X,1) =

To consbvuet F from the Eulevian w(x=t) R

oF
>t

solve

g(f(x,n,é) wih  E(X &)= X |

X

To conshruck U (1) fom F(X1), wnle

§ 244  Maberiol douvakive and  acelewntion

u(xt) = y(f'éa_c,t), t) ., whee f* 5 the inverge Lﬁra@iqv\ map,

Consider OVU moteual TYG?UI(zj C(’é,{s). Jhe ?YOFUL{j ‘?’D\\owiru a Lajv—

ongien panfide labeled X is  c(FX),T)

ot

—

E_cf .2 c(r—;(x,+),t)l
x %

.le' ... Summodion 'rm?\iegk on 1.

ot . ot

= &g} ¥ 2¢

1

2c| & u;’ask ... because % _ elocity of Flud .
ot |« 9%; |y ok

il

_?LCJ+ (’U_‘-V)C ... in veclor nolation .
ot|, (Gdvecion fevm)

Malevial  dexivokive ] Lc\amva'\an dodvekive /Sub&sﬂn\‘;mﬂ_
Jerivakive | Tolod denivakive

g{, = é% *.(g-V) Siws ngrandion roke of change {or

Eufervan fielde  without Cnmlvch'(\j Badk & {ovdh,

Us'mj 4he moabenod denvekive:

acceleokion @ (z,t) = DY . 2, (ug)yu .
Dt 2t



é2- k-5 ?eva(d& MﬂS})an “+Reoaem

U (B
F b is 4he volumehnc dens'\txj oF a thm\\}a B
B = & b dV
R
For a chjrava{an volume Q0 N
D[ b= | ’3_‘>+£b(u-?w)dA.
Df Vg 4y O 3 4.
d.: Eu.’f/u‘a‘f) o.olvnd';oﬂ
db yate-of -

C[‘\Qn(‘]c_



	Page 1
	Page 2
	Page 3

