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time will be denoted as T (,+az0 ' : imi

v 20 and T_azg. In asimilar mann
temperature of the z plane at a tiime Af later”will be T a:; .m er the

! _ - : . . In accordance with this era any plan
{ . Suark oF Soup . | Bounpary CoNDITIONS -] ~Dara AvamapLeIN Grarns - \ < 1q.0 is nomenclature, the tem
apE oF So . ‘ ; and time 6 + Afisgivenas - - S parature at any plane 2

ons For Hear CONDUCTION IN VARIOUSLY SHAPED

TaBLE 7. ANALYTICAL SOLUTI
SoLips (Concluded) -

Cylinder. of infinite axial di- | Thesurface tempemtqreisauddenly Tewpersiure distribution a5 &
{ . mension . changed from the initial (uniform) tion of time.
" temperature. Reference: (10) p. 265.

Heat flow from surface as a function
of time. .

Multiply temperature difference be-
tween surface and fluid by surface
conductance. i

T(:4+82.6) +VTA(z.—Az,b)
2 .
wlhlch may be interpreted as follows.. The temperature of the slab at any
gd ane, z, and any time, 6, is equal to the average temperature of the two
jacent planes obtained at the time (8§ — Af). .
The time interval A8 is determined by the equation

T =
(2.6+40) a8)

ek,

FLRvE =y

The surface temperature suddenty Temperature distribution as s func-
i tion of time.

ins to increase linearly with
b v . | Reference: (10) v. 269.

I 7IN

13

1
'l"- H . time. 54
I : <
o Cylinder of infinite axial di- | The surrounding fuid suddenly | Temperature distribution as a fune- ¥ . Az? )
Y ension immersed in @& | changesfrom the initial (uniform) tion of time. g . Af = — (19)
" fuid. temperature of the cylinder. References: (4) p. 36; (8) pp. V-16, Y X 2a .
‘. ) Vo35, V43, V-48; (10) pp. 278, 286; Omitti ) .
. — 15). ; mitting the graphical construction at the slab boundaries, reference to

I 1g. g demonstlates the gra‘phlca’l methOd b) means Of “hlc}l t’he temp era
. . . . . .
tme at ea.ch plane 18 debel' mllled ab successive inter Vals Of blIIle 1 a COI(l
C ance

For the problem stated, the ‘boundary conditioﬁ at the Vinsulated surface

Heat Aow from the surface as a func-
tion of time. - -
References: (5) p. V-16; (10). p. 278.

The temperature of the surrounding | Tempersture distribution as & fune-
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fluid ebanges sinusoidally. R:;ifon ofoé.in();). N
o erence: (5) p. VI-34. 3 . .
: is specified by the equation .
Heat flow from the surface as a func- . NES h o
tion of time. : : .
Reference: (5) p. VI-36. gz 0 ;
— . - .
Sphere ' Thed(gm{.)era!:ure off the :lllnrfwi .is] ,'l'il.nper?lc}re distribution as a func- éz - t g
: suddenly c! anged from-the initia! ion of time. o . ol
uniform temperature. References: (6) p. V-23; (10) pp. 264 ] and at the uninsulated face by the equation i h’
. B O
The te; ture st the surface sud- | Temperature distribution as a fupe- i
D e s to change s a linear | _ tion of time. : v MT, — 1) = —k 2L i
function of time. Reference: (10) p. 269. . . . o oz 4
<3 . LR
The temperature of the surrounding Temperature distribution as a fupe- = In terms of finite differ h . . i
fiuid suddenly changes from the | _tion of time. . > ences these two equations (employing nomenclat I
initial uni R merature.| References: (4) p. 36; (8) pp. V21, ¥ established b . g enclature
initial uniform s phere temperature. Vi”ss,nv44; 8 35 8 5B b :' d v F]g 9) becqme :'i
Heat flow as a function of time. e : Te — Te {Tl
References: (5) p- V-21; (10} p. 281, e =0 or Te=Tg Vat( =1 ?:
Rectangular bar of infinite | Any of the above noted boundary Temperature distribution as a fune- : and ",
length. . : conditions for a slab. tion of time. o - "
i Co}x‘n?mtlessoh&hlg]ns as indicated in £ i
. oS 1. i W Ty o= T i
Parallelopiped (rectangular) ‘Apy of the above poted boundary | Temperature distribution as a func- 3% ol Az at z=0 L
. conditions for a slab. tion of time. o .oa ’ :
: Combine solutions as indicated in i or
’ Refs. 16 and 17. i
- ]
\inder of finite length. Ia f the boundary conditions Temperature distribution as a func- 33
Oylinder of Bniteene ll‘nyl;re(:: aboeve fu:'“; cylinder -and a Ctio:‘:fof '.im]e.v ‘ndicated in o Tﬁ, — Tar _ Tx — Ta
) . ombine solutions as 1ndicate R N L= =
slab .| “Refa. 16 and 17. 3 k/h . © Az
N P - T - A The detail i . . . .
Hollow cylinder of infinite ex- The tempersture of the surface sud- | Temperature distribution as a func- 3% : .e e S Of the aphica) . « .
it terior m(;ius. denly c)l;angm from the initial txonloi time. o Lo of Flg 9 NOte th gr g . l (:0nstrulct10n are best obtamed by mspectlon
i : (uniform) temperature. Combine solutions as indicated in %1 r Je | at the line (0,0,0) used to initiate the hical L
i Refs. 16and 17. . . 4 Struction, is the only one drawn to the slab boundary A’ graphic bcon-
9 points indicat: : l]dary A-. The numbered.
3o Heat flow st the surface a3 & fune 43 intert\?aﬁdlcate temperatures at the sub-slab boundaries at 1,2,3, etc., time
Il Reference: (10) p. 267. " For t (A0) after the slab is exposed to the high temperature.
1 | oy oo b flow i b dimenson, wd o, for sty st
ikl . .. . . T & 5 erical me . : : . A
RO Consider the slab to be divided, as shown in Fig. 9, by n equidistant ture.51012  These numerical met?h SOI“:“?“ aﬁe ‘g;lallable‘ in. the litera-
fils - planes parallel to the slab surface and a distance Az apart. Let the tem- . problems, although the eal nethods are applicable to three dimensional
; , gh the caleulations involved normally become too tedious
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y plane and any time (6) be denoted by T.e-

o or ‘most applicati ; os )
{ planes at the same | pplications of the method. An additional technique of solution

o : - :
T one and two dimensional problems in transient conduction results from

]| perature of the slab at an _
i Then the temperature of the slab at the two adjacen
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