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t>quation with uo µ:t-neration 

Heat equation 

T empernnll'e 
distribution 

Heat flux i q" l 

Heat rate (q) 

TI1ennal 

resistance t Rt.cond l 

Plant \Vall 

r 1 - ,ir~ 
s. L 

k i1..T 
AL 

L 
kA 

Cylindtiral \Vall'' 

l!i_( rdT) = o 
rdr, dr, 

ln (r!r,) 
T. ) + t),_T h . , -

,.- 1(1\/1'2) 

k1.T 

2rrLk AT 
ln (r2 r1) 

ln V-2 i"r1) 

2TTLk 

•The cntical rndm<, of lll'inlation 1s rcr = k h for the cylmder and 1·a = 2k h for the sphere. 
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Tip Condition 
(X = l) 

Convection heat 
transfer: 
hfJ(L) = -kdOtrfr;,.aL 

Adiabatic. 
J(lirfr:x -L = 0 

Pre-,cnbed temperan1re: 
H(LI = (Jr 

Infinite fin IL --, :,o): 

IJ(L) = 0 

1;1 = r - L. 111' = liP1kAC 

f11; = o,m = r_,, - T_ 1\:l = \//1PkAcf}b 

T rmpt'raturt' 
DMribution OIIJb 

co-;h111(I - x) -t- (hi111k) -,inhm(I - x) 

cosh ml + (himk) sinh 111L 
13 75) 

cosh 111(L - \'J 
coshl//L 

Writl0> -;rnhmx + smhm(I - XJ 

si.nhmL 

em., 

(3.82) 

d84J 

Fin Hrat 
Transfer Ratr q, 

~rnhmL + (h/mk)co~hmL 

M co,hml + (h!mk)sinhmL 
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MtanhmL 
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