Heat Transfer Exam 1
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Heat rate and heat flux are constant.
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Heat rate is constant. Heat flux is NOT

Fins

1D, steady-state, ¢ = 0, constant properties
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Finite Difference Equations

1. Pick the node you care about, it is node (m,n)

2. Determine ¢ from surrounding nodes (pointed to-
wards node m,n)

3. Do an energy balance, solve for T, ,



Lump ed Capacitance Met hod Fapre 3.1 Temperature distribution and heat loss for fins of uniform cross section

Tip Condition Temperature Fin Heat
. . . . . Case (x=1L) Distribution /@, Transfer Rate g;
Check Biot number first, if Bi < 0.1, L.C.M. is valid. 5 —e—
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M,(‘,"] kdoids],., cosh mL + (hfmk) sinh mL cosh mL + (hfmk) sinh mL
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. . . . Tarre 5.1 Coefficients nsed in the one-term approximation to the series
AppI“Oleate SOlutlon (].-term) 1S Only Vahd fOl“ solutions for transient one-dimensional conduction
SymmetriC7 or adiabatic on one Side Plane Wall Infite Cylinder Sphere
B ug'.h o ug'.h [l |r5'u ) I
oF = Ciex (—CQFO) _ T— TOO (9* is midplane of 0*) 001 00998 10017 0.1412 10025 01730 10030
o = Li1exp 1 - T _T 0 p 02 01410 10033 0.1995 10050 0.2445 10060
? o8 003 0.1723 10049 02440 1.0075 0.2991 10090
04 0.1987 10066 02814 1.0099 113450 10120
9* = HSCOS(CL’IJ*) 0.05 02218 1.0082 03143 10124 0.3854 1.0149
0.06 0.2425 10098 03438 10148 04217 LT
047 112615 [EURE] 03709 10173 0.4551 10209
0.0x% 027 1.0 30 1.3964) 1.0197 10,4860 10239
: : 0.09 102956 10145 04195 10222 0.5150 10268
Locations of Appendices and Tables
0.15 03779 10237 01,5376 1.0365 0.6609 10445
9 020 04328 10311 06170 1.0483 0.7593 101502
Fin temp table Table 3.4 pPg 161 025 0.4801 10382 0.6856 1.0598 0.5447 10737
Finite Diff Equations Table 4.2 pPg 246 030 05218 10450 0.7465 10712 0.9208 1O8K0
. . 0.4 0.5932 10580 08516 10932 1.0528 11164
Spatlal effects Coeﬁ‘ Table 51 pPg 301 0.5 06533 L0701 0.9408 11143 11656 1.1441
. ° 0.6 07051 10814 (FUET] 11345 12644 L1713
] ] 0.7 (L7506 14019 1LOKTS 11539 1.3528 11978
Thermophysmal Props. Appenle A pg 981 08 07910 11016 11490 11724 14320 12236
_ i ix 0.8274 L7 1.2048 1102 1.5044 1.2488
Zeta values fOI' Cl C4 AppendP{ B.3 P& 1016 1.0 08603 11191 1.2558 1.2071 1.5708 12732
Bessel Functions Appendlx B4 Pg 1017 20 L0769 11785 1.5994 13384 20288 1.4793
= 5 A = 30 1.1925 12102 17887 14191 22889 1.6227
Heat generatlon €q's ppendlx C pPg 1019 40 1.2646 12287 19081 14698 2.4556 17202
50 13138 12402 19898 1.5029 25704 17870
6.0 13496 12479 2AMN) 15253 26537 18338
T0 13760 1.2532 2AmA7 1.5411 27165 15673
5.0 13978 1.2570 2.1286 1.5526 1.7654 1920
9.0 14149 12508 21566 1.5611 28044 19106
100 14289 12620 21795 1.5677 28363 19249
200 14961 12699 22881 1.5919 29857 19781
30.0 15202 1217 23261 1.5973 30372 1.9898
400 15325 ; 2.34: 1.5993 30632 1.9942
50.0 15400 23572 1.6002 30788 1.9962
1000 1.5552 23800 16015 30102 19900
@ 15708 24050 16018 31415 20000
S R Tor the plane wall and hr 0 Tor the infinite eylinder amd sphere, See Figure 5.0



