
 

Yecture 3

Eulereg uttu.ru gey
2674122 Deleo
bddeonds 0

LIE.in L.ae
smsaaruspq 2rHI

Pair F surfaceteensioneaff

f
qrt

infinitiesA II

y qHix 41pct
Last time wewrote Zhakarorsystem

ht GLEN 0
Lap.ru tGcoD4f

Litttgy THIN1121mF I
so

IHRYR
The kinematicbold condiparticleenthefreesurface stays
on the freesurface

DE fq dttu.pistaeyeut.to

Dt ly get
thefusenfaceatalltimes



Lacy Eulerian setting
at htE7 yes thesispositionallocation a fixedfluidparcel some met

velocity ofthefluidparcel
Uhtet Cult Dirt x

Distt Diya
Recall DE dt luir.LI dy

dttudxtvdy.HenceDglylt
VtiH O.ee pef

impliesq Dtq
anudseweduim.cox 4g

4y Dtqs mttu 8rf 4yyy
Metro.kz yL
mttdxhx oyonqftix.az
this isthe kinematic bold cond

Thedynamic boundarycondition
Onthe freesurface y RGA me requirethe continuity
of thepressure fieldp papain TH



New we couple this boundary condition to the momentum
equation up warp gey 0 in ret

where eye to 1 unit rector
To do s we recall u 94 where isthe velocitypotentialfunction
That solves a Laplace ez in ret bold end Plug in a Rot in the
momentum eg and integrate in xandyNltH zeta y

to.HRo7tl7p geydxdyffodady.Tnteqrakto
Re A a 112

get off tthaktp 82 0 Bernoulli'sequation follows

Plugin eg in gins.z
thehare zerobecauseanyeonstantCFG formL will be included in

plot11217412 gy THI

steelwearenotateharhaval's Recall
qq.ve qpof.n and useformulation but we will

work towards that thistowards
Zhakarou'S
formulationNowthenormal tothesurfacegisonby zttiN y

ftp.yitt y qttix is 8M.by unit
tothesurfacemq I i tNx'n Cnomdpauayupwards

Thenthevelocity normal tothesurface is givenby
74 my

4 9 4y
g

a

HME
Rewritethisrelation TateRoling 4 9 4y tomes we

can replacetoy andget ME aol.mg tMt Mx

Glyn Mt



this now reads as Mt Glyn which is thefirst es weaimD

Now togotthesecondeg weneed to use Bernoulli's q and restrict it
further toPUT the issuehere is that IN412needs to beexpressed in
terms of re andforthis we needtosolve the following system
MY Finead n 4any toy and sdnfor and4g as function
Tx r olca n dxtoy ya of t 1andyouarriveatthesecond

eq

Hencethe EhaKarev's system is nonlinear nonlecal but as in
our case Now wewritedownsomeconserved quantities

Ritz fastdxtrfpffn
sldxtttaffeufk.gs912 ady

T
Energy and it is

conservedalong the flow

Conservation ofthehorizontalmomentum
invariance in spaceall f NK da Chanstations

Noether'stheorem foresery symmetry you can associatea
censoredquantity

Scalingfew s g o CT o f MaltiNeri HC Tat myMattHenty Tat ax
M Eli312UR H E Ee2UR



geoCr o f Yalta
D E x a3ktmy

qq.lt 4 Nk q Et dy
NEti

312
CR

x Erik IR

T g thedepth w o w constant
Potentialproblems are
D h a g r o w o gravity water wares
2 Tso g o h A Lw o capillary malt ware

I 3 h fruit g w 0

Gelg Y wedonot want to work with thisoperator we want to
diagonalize it meaningwe wold lire togetsomething
like Gcn 42 IN HoD

tinearifation aroundtelco solution

oh a hisflatIvelocity Yeo
Thelinearization is dispraise whichimplies thatthe nonlinear
problem is disprooi

Glyn IDI HOD

Mt lb 14 0 here we discarded the
Nlt Tq tgq o quadratic and bikerorder

tereus in the lineageuhm



htt CT AB t ID1 Me H H I

He is
w

rBPt figgfgleegusgf.nl
o
assaided

Discussionofthe symbol
the reelsreal real ez is dospasisetome became

the 3 part in thesymbol ice
not linear

ifthreatsare notreal ill posed problem
TZ O
F o gosing becomes important
f Oeg

Weassume too ilher F o g O andthis assumption
remains validfor
this course

Normalderivative ofthe pressure

n itssignmatters ie so thensown

A Taylorsigncondition
in the linearizationaround Caddy y wegetthat
GBI Inf gok


