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1 = Dirichlet Condition
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2 = Newmann condition
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>al>g, = natural Free convection( from tea tosufacel)
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One-Dimensional: Heat conduction Equation:
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Heat conduction with internal Heat (Energy) Generation
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Electical Energy
chemical Energy = Heat Thermal energy
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2. cylindrical wall:

Assumption: one-Dimensional, steady state, uniform heat generation.
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Heat Transfer from Extended surface: (fin)

48l by ot 31 0> JUis]

(] bl 51 i) (b 3] oslizal by Sisig 28U p3la) 3,8 S

T, h

&
vy

= ag=hA(T-T,)

() ()

Hloe p o (@) 0 3 o oo (A) oo Hlge0 51 Loy JEG! o adi' (g0 Woo y 3 oolaciwl
q=hA(T, - T,)
ifT, = cte

1l JUl 381 sl
el B il3al &l Uit il slgal, 5 S5
ool ot a8 Vgoso a5 (T, als 2

il (A) aaite ghaos 2l &l Jsl Laal3l sl 51 s S 3




el &)l Jlal a3l fin 5l eslicl Lol Gas *

e 5w ) Al e e ()R S ak e ek L a8 (o) i) 335 s plae b palins 3y (i) 0 slbciuaa y

Straight fin of uniform cross sectined aren
CSHeSs adaie zlaw LN
Straight fin of noniform cross sectioned area

bl ge (Rl D)ygo 4 g 05 se plodl b Jsb cga 5o bk o)l > Jlal

bineteabbenpearependa bt ot dal il

|il'|IJI.l|i1IHI'I.I1l:I-IilIIHIIIIIIIIIII'I,J'II

Lo o paiie glos 15 150




Fin Analysis:
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Chapter 11
Heat Exchangers:
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Equation Conditions

Coeticiant
LAMINAR FLOW
R 5 4

Local friction coefficient C;, = 0.664Re, " ** P:' {U : "‘Rm 5
Local Nussell number at Nu, = 0.332Re, 0 3P0 » Pi : (}-l' R:. 2 - : s

distance x from leading Nu, = 0.565Re Pr)® s RE,

cdge ,
Local Sherwood number Sh, = (.332Re % 35c%* SR“: > ":'-Sh Rf-';}f 5= 10
Average [riction coeflicient C; = L3Re,~*? F":r. {0 ; IR'E -
Average Nusselt number Nu, = 0.664Re, " P02 r<0l Re <5x

between x = O and x = L

- ]
Average Sherwood number  Shy, = 0.664Re, " 'S¢ SFaLRg cix

TURBULENT FLOW

Local Irniction coefficient C,. = 0.0576Re,”%? Re, > 5= 10°, Pr=>05
Local Nussell number al Nu, = 0.0288Re,” *Pr° “}

distance x from leading

edge
Local Sherwood number Sh, = 0.0283R&" "5c° Re, > 5 x 10% Sc > 05
Average friction coefficient C; = 0.072[Re, "% — 0.0464x,,/L)]

L s
Average Nusselt number Nu, = 0.036Pr® *[Re,* - 23,200] } Re. > 5 x 10° Pr>03

between x = 0 and
x = L with transition
at Re, ., = 5x 10*
Average Sherwood number  Sh, = 0,0365¢ *[Re,®* — 23.200) Re,>5x 10%,Sc>05

* Applicable to low-speed flow (Mach number < 0.5) of gases and liguids with all physical properties a1 the mean
film temperature. T, = (T, + T, )12
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