Part 8
Heat +ans Fev

CO“S‘:O\e\r a 50'34— Sjab with a S“OIOMV\
Change in temperature. at one side:

i ¢ &
lo '\—’%
A =il pa
'Y 1y imu-cas‘hg +ime
Y -l:-=O\>: \/ el S-kada shate
O . S Y

b0
’r'l \3\’—7‘:1&‘(9. 1S N 801"3

- betuween Two

J/S Sol el Suvfaces

d

Q iy it | £
— = _— O“—V‘e" & aw 0
A 'y T = heat conducton

+herma |l conda an'uL+:]

M'u(,\rosm(;l ¢ form:

i n :r/CS hnl‘)

ok ~ . = —AB( o
4ty 3 Tl R T o +5La /g >

Rectan 5 ala v
coodinate s — =



E%ua’h‘bﬂ of CV\PVjJ (see RBSL Hor Aqﬁ'lls)

-T
[&T Jqw Hor a contro] mass: i
Thnel ude 8“““"6 -

., . 0/
Gt Qe 4w rsv)

W

For o Con’h-o\ ’bn]um-e‘.

?mduc%‘vm o ULJf'J')'_'U/l = @+W
\_/—V_/

0U‘{77C/ou) —in€low »l*ac,(,u\MW\ ahon

Sulo‘\‘mc:t’ /YY\-CQ[MLM(JL' _{/lmeraua L;qum‘e_/’lo gl‘e\i
+he ’H\'{’V"’ha) .ej\ne\r\‘ja ba[n hee.:

p BN N3 POV W
s ot Fho T encryy Toleral ety

. mevease D
’,.?‘-ef‘ \Lhtdt ‘DOI\UHQ, C‘O MONSS 1'/\ Mcuqse b
shear stres s

Use dJU = __ﬂ.j 4T +9“) dV

= oy dT (P 4T 2R, )dV
/Reavmvxsﬁ, anck )50 1578 ?{; :-/YQJW

POy s VT - T(55), (57

e
- LN L
J_U‘f |Al-€a_‘ / ,t
gas 7
@P = T/ fws Cou S

t.SS 'Pa’l‘lm/\ — P



—

fFor a ff/uwk a‘t— 60n5+4n't_?P e ha\le,
dO=-PdV +CpdT

and aAbgve € 4watons become. (nealed{hj
VisScou ¢ ‘i“ss"'Pﬂ',‘f‘Dh)I

A —]—— _ e
The akbwe ,guq—hbn alco holds For Fluids
wheve p 18 Vindependent oF T e, C‘)P/DT)?

Thus abyve ejm—hon aw)lres -f-o&ue_s for
T2 Constunt

Spuvce Ferng

nd 4o l.)a;u.uis cuen when P vavies,
Debini Non 55 heat Hanster Coefficient:

692 /KA ATMNQ\.‘)‘\‘DV\5 lawo
R ) o e

theat
+ansfer rate
(J/s)
Fhw in «a conduit :
l<———'—‘L-‘—'—-—-—-——=>\
_WT’H‘\/ T2 & 7 ¥ Tl _
| - l VD, & N
—>
_Tf:,\; et =T [ Tes. _1?/
J— ‘ v
"l/ £ ¥ AR A /J_'J
| 7
Surtace 1 Surfze 2

Frea

Q= h (ToL) (Toy -Ten )
K”Bued on 1A -ha[ ~|~e'mpem+ure clr?—ée‘ftlf\bez

Q= ha (TDL)LW,J—Ib‘|)+ (To,> “lb,zj

Based on 2—
average femperature dyivin

L ov "3_




Q= A, (TTDL) Lm»m -0 To)
I\ %(_To,“‘rbly/@‘,z_"‘)b,?—)
Based. on 105 mean dvivihj for e
dQ = i (7D d=) (To-Th)|
e loca\ heat —Frangfer coedoent
Ay, tends 4o be Mmove. Constan T (e.g.) less
dfl"e“d‘“‘—b on L/D) and. move —Pvedic%b}Q

?or ’Ha\«) N a ._P-,Pe_)assu\\mi‘nj Sm«\\ +~€mPem+w€.
d\(';.\l‘\\(\a —Furc&} cil\h*elr\S‘[OVlA{ qnqlvg',_s aiQ\c{S‘.

L= )

T = UC}M (?e)?rJ L/D )
7]»«4,1 ?LS:MQ f( v>D E\P },(

l+ — st 70 S

o Y.< a_

Siedw ah& Ta‘l’t, Corr-e\a—'n‘om (57:100‘”\ W‘l“sj
Constawt wall "‘]“{’ h«Pem'('\bfﬂJ Smeal| TGQV"\“"“U "Fo‘“*e )

200

| Lawminav
., T/low
& \("\ b ~ _ﬁr\awhvr% -ﬁ/ow
J » 4 ~
3 /0\
"9 (’L & _éo x "F‘/-;_ Vs Re for
o4 . = iy Smooth PipesS
A
o 3 N
° 9 1
o Y e A ‘
|

—uf-



Heat Source —+erms oy Hhrermal eneryy e_gua"h'ons'.

N P‘DT
PP o, = AYT + Sv
N
Sourte. +evrhn
rate of reac Hon ﬂ

f)(amples : / [[moles /& Cm

Ls C}\tmlc‘tf rfac‘Hon ) gV: Y AH

enthalpy of et

“Tseudo heat Souvce:

2. Twntevphase heat +mns-€ev~(e.3.) heat
Fransfer n oa “Ein )

T%bc: /A'iac BT

51 %Cohduc“iov\‘] R———T—Taj
Ia o R Iéfnow_ 'J["fl(k F.ew(\'\)\r-f_,
SgQaAl*ew‘t Y ‘6’_
N 2"’[" D - Wweetion
P P’ﬁ%’/&»d—-—'—’;"ﬂ*}\&bbl"/g ;
Ol)( e——— R Avea per TS

heat +ranste~ A\{/\/—‘J

Per unt ar< i
Sv

3. y ?{vmes“ biO\Ma‘t +vans-§:€\r efg‘*“’}“o"‘
for  Conduchon o heat In A ssue
p CP ol :/Pthth +,_guoo&+ %W\

2
ra.‘}‘fi)l/‘

/?m = r,a,’f'e o ¥ metabolic hea ™ grewe

,? = l\ea(Z Source_ ’]‘U‘W\ jw\e '+D Io)uoCQ.
blood
’Huw T Capl\\awieg

5 -



b)oo& ~Ffow \Fa'k/

’bo}uw\e.'

’PQT u.lr\\'k
dv/dt
gt oL

Lolume of
A Ssuré_

‘H{a.’t d{’)ﬁSu‘ki .v\"hsswc, ’D-Q\r‘ u_m't'
volume o blood

ﬁC%b(J¢-7})

}—J{a“t d»edos.—l;{J N ‘HSS(A& '?e\f \u\?—L— on\u\Me_,
0§ "HSS\M‘L per unit Time -

Av/at
45/0006 - 7010 CP S on] JnS&U\Q

ASS&ML Constant s J

[’l” = 37’06/) tmpe ra—‘wr{ O'f-

Su r\rc»uw\ th
Assue
(Ty =T )

__6__



