ESS 524 Class #3

Highlights from last Wednesday — Surabhi
Today’s highlights on Wednesday — Erich

 Matlab Basics code is available under MATLAB CODE tab,
(not under READING)

e HW #1 (Matlab) due on Wednesday. | have set up a
Canvas site where you can turn it in.

 Week 1 journals due today. | have set up a Canvas site.

Today
 2-minute initial ideas about projects.
 Derivation of Conservation Laws for linear momentum



ESS 524 Class #3

Next class we will move on to numerical methods
Finite Difference Method FDM

Finite Element Method FEM

Finite Volume MethodFVM

At start of class, let’s talk about the readings

Under READING

 Kwon and Bang Ch 1 on Matlab

* Ed’s Notes on Steady 1-D Diffusion with Finite Elements
* Huebner on Finite elements

 Reddy and Gartling on Finite elements

* Versteeg and Malalasekera, Chapter 4

e Patankar, Chapters 3 and 4



Velocity components are (u,v,w)
Force components are (F,, F,, F,)

Newton’s second law is a
material derivative
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Newton’s second law is a material derivative

1‘3\’

,/’"‘\\ @\f
(Gt ) (0 A Conpp 4 1x HrunFow
-j-l’.u( (au)fma{vd/z Wﬁﬁiwr‘wﬁm%
(rat’s ko [F=ma )
:/i((’*\)‘(*{ydi‘*( u)u [ fp ] ) dodz x mavonfin

Coayrad acyrd
X fp-<q

gtoa b 4
e '/ /}7"“ sﬂf‘t“’-‘ | / &[(P“W'L f/‘w)‘rl{{)w% “Crmj#“"
T \\ t (l:( °“‘)th: EP“)W .dt;)efw( neym 2 free
o g _((Dz,\m> +a,((w\\r) é_(@.,wﬁ]efmf /2

o

’

;

rOf %;«

ou



P:a
.-[\(afﬁwgg»( ey 4%3%& M%(%._,\ Sdod

w A 2 wra U
0 T HW%’& i

:(‘(“fﬁ‘-mg&f +u<7o((u7~) +(a&°ovM]d(ac gd‘(i
\Y g

-.-.v[((aﬁ + Q-VM) + u(?@ + 7 (f\:? ﬂ‘fMﬂ(a‘{l

N A ) fen i

=0 by pan W*(‘W
= Péﬁiﬁa{t J



Pk att bzl S x = Sndplrest
S6y , 99

{m £ S *é'ﬁf +-p T ("Af—
hotmed fors

"l }fﬁ” ek (W

TR *"?wbt s §

€ a cdwt/‘édwf ‘GM'\
():O:—d 4 C (9 d bl,’ . S«Mmtv'—a}vs.w\fe’h(-l—ml

t re pgofg.j :V\di@ L2 A
Summsf LT K Yt

"}é#“" "*(o'l" ()% J—-ﬂ,a NP

== 5 Rgul S,



wca Qw-ﬂar ‘\rlsdo}g‘) Mﬁm{ g‘ﬁ@ [.W ﬂ\}ﬁwﬁ«m& j)
6 +/[>g g\/- %Faﬁ ’-,:’?(gaf;%‘ 7/)%,)

Z\/ M“{. hiy ‘ 7::"-(5'1“/3 B gﬁﬁ/ﬁ 'wfﬁeffa |

SKZL el
s ;:‘o’“ i P
S = Zf"é -p&y A€y i wachin &onyi o
d H q( /([( d /l/( = Sf-ss-r A coail
foe £ [ eor Vr%/,ﬂé/(: Qum/ o Wk/wwe

(u | Py
Sy >y Py

é] Kronecker delta = 1 if i equals j,

=0 if i not equal to
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Navier-Stokes equations
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