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() Heat transfer (from H. Griber et al.)

(b) Temperature distribution (from M. P. Heisler)
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DI QIS J10| CHOIO| HIZE 1A SNEO TRt HYZAOIEAIN A8 E Hie
ST 2091 FEHEO| OiSIO= Bi=hL/ k., BINS 7,2 HFY 19 HICCl= Bi=h 7,/ &)

Plane slab Cylinder Sphere
Bi A1 Ay A1 A1 A1 A

0.01 0.0998 1.0017 0.1412 1.0025 0.1730 1.0030
0.02 0.1410 1.0033 0.1995 1.0050 0.2445 1.0060
0.04 0.1987 1.0066 0.2814 1.0099 0.3450 1.0120
0.06 0.2425 1.0098 0.3438 1.0148 0.4217 - 1.0179
0.08 0.2791 1.0130 0.3960 1.0197 0.4860 1.0239
0.1 0.3111 1.0161 0.4417 1.0246 0.5423 1,0298
0.2 0.4328 1.0311 0.6170 1.0483 0.7593 1.0592
0.3 0.5218 1.0450 0.7465 1.0712 0.9208 1.0880
0.4 0.5832 1.0580 0.8516 1.0931 1.0528 1.1164
0.5 0.6533 1.0701 0.9408 1.1143 1.1656 1.1441
0.6 0.7051 1.0814 1.0184 1.1345 1.2644 1.1713
0.7 0.7506 1.0918 1.0873 1.1539 1.3525 1.1978
0.8 0.7910 1.1016 1.1490 1.1724 1.4320 1.2236
0.9 0.8274 1.1107 1.2048 1.1902 1.5044 1.2488
1.0 0.8603 1.1191 1.2558 1.2071 1.5708 1.2732
20 1.0769 1.1785 1.5995 1.3384 2.0288 1.4793
3.0 1.1925 1.2102 1.7887 1.4191 2.2889 1.6227
4.0 1.2646 1,2287 1.9081 1.4698 2.4556 1.7202
5.0 1.3138 1.2403 1.9898 1.5029 2.5704 1.7870
6.0 1.3496 1.2479 2.0490 1.5253 2.6537 1.8338
7.0 1.3766 1.2532 2.0937 1.5411 2.7165 1.8673
8.0 1.3978 1.2570 2.1286 1.56526 2.7654 1.8920
9.0 1.4149 1.2598 2.1566 1.5611 2.8044 1.9106
10.0 1.4289 1.2620 2.1795 1.5677 2.8363 1.9249
20.0 1.4961 1.2699 2.2880 1.5919 2.9857 1.9781
30.0 1.5202 12717 2.3261 1.5973 3.0372 1.9898
40.0 1.5325 1.2723 2.3455 1.5993 3.0632 1.9942
50.0 1.5400 1.2727 2.3572 1.6002 3.0788 1.9962
100.0 1.5552 1.2731 2.3809 1.6015 3.1102 1.9990

00 1.5708 1.2732 2.4048 1.6021 3.1416 2.0000



T 2-2
0N 5 1AC] 18 Bessel @4

3 Jol€ ) Ji(€)
0.0 1.0000 0.0000
0.1 0.9975 0.0499
0.2 0.9900 0.0995
0.3 0.9776 0.1483
0.4 0.9604 0.1960
0.5 0.9385 0.2423
0.6 0.9120 0.2867
0.7 0.8812 0.3290
0.8 0.8463 0.3688
0.9 0.8075 0.4059
1.0 0.7652 0.4400
1.1 0.7196 0.4709
1.2 0.6711 0.4983
1.3 . 0.6201 0.5220
1.4 0.5669 0.5419
1.5 0.5118 0.5579
1.6 0.4554 0.5699
j #74 0.3970 0.5778
1.8 0.3400 0.5815
=9 0.2818 0.5812
2.0 0.2239 0.5767
2.1 0.1666 0.5683
2.2 0.1104 0.5560
2.3 0.0555 0.5399
24 0.0025 0.5202



@ Ak e Abgstd (7> 0.2)
HAW g = AleiA‘Tcos (\Mz/L)
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(Ex 4-3) &% &b7]

D = 5em T.=5°C
7., =95°C

h = 1200 W/m’C
T7,=70°C — t=7
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(Ex 4-6) &3 WAE A% 2w H4 wjAd

o]

iy

T, =—10°C

E= 0.4 W/m°C

a= 0.15x10 " m?/s

(=)

¥ 4-39A4 (= 0.37
t=371¥Y =90 x 24X 7F X 3600% = 7.78 X 10°%(sec)
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Infinite cylinder
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Blxrnn = a‘!” () B i inr (0 1)

B(xn 1) =0, (r0 B, (.0

Semi-infinite cylinder Short eylinder
«
x
By =
0% 1) = O icinr (6 1) B =B, o (60 B 00 1) Oeuni-inr (5 Do ing 0 ) Byemiing (1)
Semi-infinite medium Quarter-infinite medi Corner region of a large medium

B(xy.z 0=
0(n 1) = 8,050 O(x 2 1) = 0, (0 1) Oy 01 a5 0O (00 By g (2.0
Infinite plate (or plane wall) Semi-infinite plate Quarter-infinite plate
B(xyz) = B(xyzl) =
0(5.3,1) = 0, (600, (3.0 Byt (5 1) By 0,1 B, (2.1) Ouvait (5 5By 010 By (2.)
Infinite rectangular bar Semi-infinite rectangular bar Rectangular parallelepiped
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Product Solution ®H¥

[e(mat) ] short [e(x,t)]

- |0
Plane [ (r,t) ] Infinite
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(Ex 4-7) & 3% 959 97

D=01lecm , L =0.6
T.=120°C , T, = 25°C
h= 60 , t=15X60%9 2%

(3) k= 110W/m°C . o = 33.9x 10 *m?/s (&

¥A-3)
ek
at
T=— =848 >0.2
L equall(()’t) = 0.8
1 k
E = ﬁ = 30.6
o] &=




r= 2199
TO
1
B h]:i = 36.7

HH =L
a’; R—
7z 1 T(Lt)— T,
1 k = 0.98
— = — =306 T,— Ts
B; hL
0 (L ) T(Lat) - Too ////f(L,t) _\\7‘106\ ///TO — ]7;;\\ 4
wall ,t fTZ - Too - \\\ To N Too /1 ‘\\T; . TOO// - 078
Toes 08
(L, Vit)— T,
7=, lwa (Z,t) 0,,(0,¢) = 0.784> 0.5 = 0.392

o) p=8530 , C,=0.380

m=pV= pm“z(QL) = 8.04kg
Quax = mC, (T, — T,,) = 290.2 kJ

Rk
B, = L 0.0327
; 306 ( QQ ) =0.23
hk(:t _ BZ?T: 0.0091 max / qil
A=
B, = L 0.0272
i SR —
X = Bfr = (0.0090 max /i finite

]{72 cylinder



= )Z( o )+( o ul_( o H

eyl
= 0.23+0.47(1—0.23) = 0.592

. Q=0592 Q.. =0.592x(290.2) = 171.8(k.J)



