Lecture |1 - chuhj

T. Tabo ¢ pot vahon

% Solve ©DEs (7 PDES) (¢ havd Wt want ways o

¢ Avod Sovmytnis

o leavn as much as we can ﬁom oy anfrwlys
do pasiov oS fo solue

. Simplify  oDEs [PDEs “vsing whnt we kaow
apout tie physical ohavectnshics of dre sysiem,

X We can accomplish all of e “bbw Uste ! Scaling
tchnigpes ' Scaling hos  wo ports :

o Order of Mom‘\'wdx awuvb,’sls (oo md

¢ Nown~ divwin grovali 2ahion .

* v 00M) we stimede te <k of Scale of Heams
Un suv Ao opnhial e.,cbmhlaw.’ﬂ’lis allows «wS
Yo wale educaled (aw,s% Aloovd™ ansuners m"Htow{—

m,A'w\:) to ol o difteveatial aDW,«h'm.

X (v won- dimonsionglizafion, e ve-—wnle owy gquation
whn e miniwmowm  Aomber of pavamiders possible.
TG gllews ws 40 summenze prys ceal beha ey
0n very concise aand ‘MS\‘ﬁHQ—v\ Wy s,
(ex. Bognalds numbey = low Re= \ammav, high Pes tbulsnt),

* CO\M‘OlN/é ‘\'OW ywl Can [eavn @ lot flom owr
%wh?on& befovt and ofler we Soluethum, amd
ehn ue fw ko Yo wake ahioval svpll Clarfians

el G A G



I ovdv —od - magn tnds m\/\gs{s

x n an ovder of moagumtnd (PN aw..,\,vg{x) yva

avt ‘rvyova o wst AL Fmb'\uﬂ o esthavate a Sealz

For all of te deoms in te epuation.
* How b\? (svatl)  amt vh&,y?
e whuch enwts Mmoter 7
¥ his (¢ Meost aqﬂaj demongtatd with an example .

r:lﬂmele o oomMM Amn\,ﬂ&is. of NA‘(CA UANg

—h
Uy —?
ok
( ——— - GWTR J :')—.-(r 2T _ - Hy
N [ ov) T T
& A
Teo )cf
o1 . or
;\ =) oY \Y;R E[T—(R)‘Tvo}
Rz (0% m Too = 350K | f
o Yk g P Te= 1) T surbau
éf > 1o j/Kak h= \o%w/m’k “MP

e Wk s fe vale of B surfac lewpermture ?

o

s Mat ¢« i “ conterline {-r/m!: en;fw-?
o Cnwe do fmis wfout s'o\/vlj $ne OPE "

o Shpl: use Funk differenus on jue devivatives.

QT: -A-I' wi
KT e (e d fn 0

J"’L(Y‘él :‘B_!. &T
3

v Ar IS¢ Aclv=0"
b .
% ‘y:ﬁ b f {Ts - ‘oo]
.Si(f/z: leﬁ W values fom Y Pyob\l/m

~The symbol 10 pemns 1S e evder of magnitude of !



Y ~R (o v% 0.3R 4+ 3IR)
By =K |
AY . TEY=T(o) _ Ts~Te

Dy R - R

—pugwte diley 4 pe.
Ts=Tey . Hv

- 3 ( ooE)

e (e

Ts-Te
R

= - % (1e-7=) (B2

» CTS "‘T“B %2

=? TS =« Tw+M

. h
\ T8® Teo LHE, B H!C%: Vi, . ((se paraws

S

| ‘ — |
é Te s Tot “‘Vig‘l-} Hy R E_‘,HV 1": 5.1 k (use PMWS)
\ |

- Ful\ selation 7 (See lec. (0, pS)
T(RD; Toa +

T(o):T,o -f‘i‘.’_ﬂ_‘,.,.i"_&__ @S"M"'—)W"'WVMW
2h Y

WL S paisst
l\ (3] Aj

¥ Comnimis

* Quwv bOM analqsic givey us an ensy way to estima e
%J@%HH‘S wfout Solw di R e P

e W8 can Jell [tow ‘a\‘a [swall our nombers are, Maximvm
indormation with mintuum matnematical efloct [sphishication.



TT. Dimensiors Av\abysfs

* Drmen gjonal WWSK lells us Wow i A:a\w-@ .

Prer . do e D
N ¢ -2V % - B IA i Y] (222 Y Y

B Ll bt B AT et S R
we hned o descnbe e leds\‘m\ behavior of our

Syslem.

* A fdanenidnd fovem of  dien sioral M\/%SZS
e ws i we havt v vanabls and WA

Endo windanl  climmamesions | on we e (h-w)
&3““'5 o Arecdom Cdimeusion less -@wups").

(-BM\%““M P Hacorom )

¥ Example s Dimentiom! omabysic of Waded wine

1l 2 T . ~Hv AN = 2T = - -
Y ¢ k( ’37(—) T TR ‘(}’;\ v;‘)/o ) ov \V’Q @ [T(ﬂ-\ -F;l
Hof vanabls © v, T, Wk, W, T R =7 (no 260

B dimensions @ Yoot \ongthy vnass | biwe = 4
(EW')j i a Combo of len} wAass TPPWAY

¥ Jeﬂwzs of e dom : -4 =3

Hln prackice ) we Find s degrees of fradom by
mulﬁ‘\% ony eM . We do fnis

"7\& NSCAUIj he vawvables. This will leave us
[ ) N N

W (h=m) dinents ton Lss Grovps -



S

X How do we pick h gt scales? we use A

q)danﬁﬁﬂ Hom ouv 00 M @M\\dsh‘- Doy

NN T T TN N

LAY (PuH‘\% ooOM  + AAM@U_{‘M&;Q?;\,

_.6 VYA WS OV%WA%P—Q# I
¥ QEEZEﬁiE | hkaC£ﬂ49MiﬁoWQl}YQ {he ‘Qﬁ4bé UAVE Fwﬂdlﬂd

T+ (+35) - B 2 o | e " "f—[m\-m]

) ]

Shp | ve dedire ndeporont ¢ dependumt variable
WSLWY  Scales hom BOM  amalysis

Jeale . AT~ Fs-Te ~ ‘ﬁ_"_‘_z}

r~ R
-1 .
SN T L % (T -T=)
T~ Te HoR?
k
n= Tk

Shp2:  Swbshhwle 044 ivks ©DE. Avtange 50
Tre eguation (1 RCs) ave diwen svonless”
Hv R?

=yqR ,  TF == 8+ T
owe = L= ‘\ 9(‘%9*}4’31 -ty
MR 2R) sy 1T
1oL - R ~ 4y
S “MX ) e
vy 2 (, 20 My
Y 341(“\ ST )




Bc‘;‘ ’ 9( -UVfle_},T”)
>(#RY NP
2
3"" \41:,0 -
. -~ . S :‘h’ek I S [ S
®C2 o ( e &+ Tow) ) b,[«uva" I8
B(ﬂﬁ) /y\R; R E T S("\:/]
1’)4: = Voo
L
kR, Lz M
le = =20 g by
1 4=\
BLO\' L 9{,:%
ﬁ\ = B O(»
) 141
ke
o
X Comments
LAV

e 3 dimensionless grgps B, M, Be
e Dimensionless Grovps Jell us what physics mabeys |

x See puthen | |
‘:\o{\:\o%r B 2el =2 hR<<k = connechi o << fevmal onduchon
\7\0*‘ ot % >7| = ke >7 £ = onwechon >2 Yhevmal caanz(wv\
dimensionless ’ -

Solutton o Pecanse of 00 m omalysicy O~V 7 vy~ Alog

e ‘Prysicel L Herenes ot built who e
ohwrﬁwups Gt ot out of de S(,mCW‘é anaysis,
Twis always beppents.

¢ Small (<<|j oy &Mﬁ( (>"l) g on\ess ?WUPS (6-3,3'\)
allow vs to make vational g\W\LP{mWS to owr
00E . Maybe we get an easier on !



