D(Aj 2 — HrheR b{,‘@(/l’b_t\'{'la"q' Eqns.

Farlow: Llessons2 and 3.

GOAL — %{,\u’\ o ethr undexzturhing f Wh& Ly
equehn Manns ph rcu-ug SO wWe can
Jest over Selutruns lader,

How v fest seln:
A. Check Thet if modches 00
bowndoaw and inhe? condihors
B. PLOT Solupun Tor o fews
Fimras and see £ 1f maks

thorcnl Sen se.

Diffusion T te Pralbolems
PZ abolic Equa‘«hons — HeX Eo,uad'lun.

§ second or er, l[ineur hum?;wv.s,
Two \mrisdles conston¥ cocf "

Whj 5 This called Ths tHeud E7n 7

fleat flow expercment : To = /6°c
T= O.er/{f///ig Insolated ((7 //////f//l

1 TTCl/r 0 tnssleded Tler /s, ror of
Wher o we eqc{md’ 7
*» Temperahvwt equaizes
- seffled down +o  Sfeaddq stuke
e [ineor mcfwwr\‘j +ro7n ""j”dp’q leff.

T.=50c

L

Heot vaflom:
(mk. oF charye ] = o3 Concavihy o T
e [0 [
K itn
l fanp Pl vp- Uxsx € O  concave down

W pAN ' vp.
oy % e rwjﬂmrs.




L
ofter 14 becorras o
dh‘wj/’ﬂ' [re ...

: Ne Morc
FULL FOE & trs Q)c(unm\:k: C}\nh?x, M
Ut = X Uyex 6< X< L
w(,t) =T, Prosond
wnda
wL,+) =T Condihors.

UL(X,O) = 1 O&X£ L |ahae
ondvhen,

Ths (o The most ko form of the co!ua;hm. Now leb
Plaj arwrd ond add 7‘71//1?.5...

e Heat Gwin or Loss a,szj Ba&z?ﬁ?)i

Ut = XUy — B(r—Us) |-
heot [oss cun s /b/puﬁ)urvﬂ.,
. Tv é(?ﬁﬁ‘l\ ré-/;vr‘t. Us

[ex

« Interne Heod soura - \
] / Bs‘h\ NoN— Nome, neves
U = o Uex  + F(xt) Z
—[CK(*&} [s f\_u_pi SNrce. or Senk

» Deffusisn gnd Convecton
of conwveehon.

U = -V Uy . 5 / = ’177‘)\ m"jnr‘ﬁc“-‘hm
Ut = XU — VUx

| J"' Sl Sz VV\X — how ,ﬁu _)‘Cf)'P Cha
v s(w.-.i V. becuvy, ot UMjmj TNow -



Boundufb Condehons e Importunt (|

“Three moun '@/“’J’ i Lg,,jd ot rod hAld a..;fx;ﬁ?’
1. w= gk) “"Tempepduc Foreed " ( DIr(ckLeT)

z..é;gk M = gl¥) . " Tempernfye of OBIN
2n + T 3 6ﬁi::\vrv]mjm Lea (2 l)

HEN: / el
6 roe 4 rod (in waksr
vahet

ANT 55 SOTan

3. él_a} — 3 (,‘f) A Hed Hows agress CNEUMAM)
an lownrlmj &Fu,.‘ﬁ ed -
oz (Mixep)
_E_}.. (u-b :dLl&X)‘ 0K & 2 o <« t < eo
Ux Lo (€)= 0 '

\ U (2-60 ’;"t’) = _‘lb( (H(Zooj —b) -—20)

\ UW(x0) = O£ X <& 20s
Whe (5 s Prub(cm —fa&Mj ma 7

NO FLux 2 X =9o &s Thoe X=o end (s [nsu wa‘cc[-

HEAT Fwx o X=Zoo amft of flux Ju> 0N
The diftertnee e fineen the rod
and 20°c

IN(TTAWY The vovd 1s o 0° C.
ONLY DIFFWS [N [



Chechin J ANnswWead:

Ug = K% Asexe
W(e &) =T,

—(xw) 2
Lk(.t‘l"b) =T h"\) ‘he  ssln : \A(x!-e) = € 5“’1(1‘2\)
L
u(x,o) =1
S“J -TI =0 'T,' = O /
W (%) = SIn (Tf-f)
U(xe)
Check: J
/\ IC: when t=o Pluj vrie Soln
— " ulxee) = Coém (’Qﬂ) | ﬁn("’,l'j
° L L L
g BCs: whan X-.zoﬂ(’( e Ve
Loba wJZJlj whet Sheuted w(et) = e Snl) =o |-

w(L,t) = e~ e S0 (r) =0

Aafjacn -
Soln ﬁ(.acm]o Ukt =o  ercnielly



In Class Questions Day 2

Write down the full IBV (Initial — Boundary Value) Problems for the following systems. Say in words
why the equations work and what each term means. Use lambda as heat conduction. alpha squared as
the diffusion constant and beta as a constant of proportionality for lateral heat loss.

!\J
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A one dimensional rod of length L with with heat diffusion and lateral heat loss, which is
proportional to the difference in temperature between the rod and the ambient temperature of 30
degrees, has one end submerged in a cold bath at 0 degrees and the other end perfectly
insulated.

A two dimensional square “disk” with sides of length L centered at the origin with a heat source
of 10 degrees at the origin is sitting in a lab held at a constant 30 degrees. The edges of the
square are in contact with the ambient lab temperature. The disk is assumed thin enough so that
there is no need to consider the z-direction and we assume that it is completely insulated in that
direction.

Make up your own system, fully describe it, and then write down the equations that model that
system.



