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TABLE 7.: . ANALYiICAL BOLUTIONS FoR HeaT CONDUCTION IN VariousLy'S
T . Sorins (Concluded).

Bouxpary Coxprrions

. SHAPE oF Soump . ;. DATA AVATLABLE ¥ Grappy

‘mensmn .

Cvlinder of infinite axial di- | Thesurface temperature is sudds Temperature distribution as a fung. b :

from the initial (uniform tion of time. .
| temperature. Reference: (9) p. 265.

) : ' ‘Heat flow f -
ts”' . 3 mmsmiaesng:tun%_

begins to increase linear] vnd: tion of time
- time. ] Iy Reference: (9) p. 269..

Cylinder of infinite axial di- |. The surrounding. fluid
mension imrmersed in:a |- .changes from the initial (uniform) .
fluid. . .- temperature of the cylinder. References: (4) p. 38; (5) p% Vs,
N Lo . Xff. V43, V48; (@) pp. 278, 288!

Heat flow from the surface as a fung.
tion of time, .
. N Referenices: (5) p. V-16; (9) p. 278,
The temg re of the surrounding | T distributi
- flaid i i . tion of time.  ~
||, Buid changes sinusoidally Reference: (3) p. VI, -
Heat flow from the surface as a funy.
-| .. tion'of time,
Reference: {5) p. VI-36.

88 a fune.

Bphere - [The.t { the surface is | Temperature distributio fune.
. | ” euddenly changed from the initis) | _ tion of time. - on 228 fune
. umformtemperature .. Rgf&'rmcs (6) p. V-23; (9) pp. 254,

The te at the surface sud- | T ture distributis 5 & fune
denly’ begins to change a5 a linear | _tion of time, . _ ase
ime, i Reference: (9) p. 269.

The of the ding | T distribution es & fune
o e e .| BALDSL U0, | s (6 pp. V.
-~ form sp! peraf X arences: p- 36; . V.21,

e : ' V35, Vit; ©) o, 981, 2805 (14).

"| Heat flow as a function
References: (8) p. V-21;

of time,
©) p. 281,

R lar bar of infinif Any of the above noted bound: T distributi fung.
length. .| " conditions for s slab, Glion of ima. =" e
. - . RN mbine solutio dicated i
- | Refs.15and 15.> " “H®d B

Parallelopiped (rect: lar). ' Any of the above noted boundary | T are distribution as a fune-
. . . conditions for a slab. . tion of time. -

- .- kS . -~ --| Combine solutions.as indicated in

R N . 15 and'18. . .

Cylinder of finite length. of the b dary diti T distribution_da & fune-

. . given-above for a cylinder and a tion of time,

slab. . Combine solutions as_indicated in
Refs. 15 and 16, )

The ture of the surface sud- | T ture distribution as & func-
- denly changes from the initial tion of time.

- Hollow cylinder of infinite ex-
{uniform) temperature. mbine solutions as indicated in
4 . . .15and 18. . - . .

Heat flow at the surface as a funo
. . . B - -tion of time. -
oot .. . R Reference: (9) p. 267.-

. Consider the slab to be divided, as shown in Fig. 9, by n equidistant
planés parallel to the slab suiface and a distanée Az apart. Let the tem-
perature of the slab at any plane and any time (6) be denoted by Te.0.
" Then the temperature of the slab at the two adjacent planes at the same

st Transfer - :

time. i
Multiply temperature differen, ;
twoen curlace and fuld by surter;

conductance. X
riana + a4 ; . distributi 48 a fung

sud Temperature distribution as ]
oy | Temn Pl R
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o qenotedias ey and Taliasn - Tn-a sigilar manner: th
itimes Will-be gfent,ﬁt:g plane(’:t a time A0 later will be Te4a0). - oo Juv
wnpﬁ::ct“)‘rrganw .with this nomenclature, the temperature ait,- any plane z
aodtime 0 B0gVemas ©
BRI ‘ ::d.:i.:..AT . 4 Totnty L
A AE‘V:"‘T(=:0‘+AO) = _i’i'ﬁ”_r(.’:——— - ST (18)
: i as follows. ~The temperature of the slab at any
which ';“"aneﬁmb,eg,_ is equal to-the average temperature of the two
o 2 plaes obtained at the time (9 = 40). ~ S
-+ The time intérval Af'is determined by the equation

' R R T
— hical  construction at.the slab boundaries, .reference to
Om%lggenfggsgr?tﬂsthe graphical method by means of which the tempera-
g:fe at each plane is determined-at successive intervals of time in accorgia;ncg
with Equation 18." <~ - - T T
m;‘l:m%prdbleﬁx stated, the boundary condition at the insulated _s_urfaf:fa
is specified by the equation - T L e

dz

and ot the uninsulated face by the equation
R R RS U3
In terms of finite differences-these two equations (employing nomenclature
esteblished by Fig. 9) become: - © et T
TeTe g or TpoTg atiz=L
. TR = T
) h(T,,_-TA') =~= —Ic (BAz A)_ ~at:

or.

© Py — Tar = :TA‘.‘.—ETQ .

- » . kR Azl

The details of the graphical construction are bestobtamed by m§pe|c,1:,10n
of Fig: 9. 'Note tha%?shé line (0,0,0') used to initiate ehe graphical con-
struction, is the only one drawn to theé slab boundary A’. The numbered
points indicate temperatures at the sub-slab boundaries-at'1,2,3, etc., time
intervals' (A6) after the slab is -exposed to the high. temperature. -

For transient heat flow in two diménsions, and also, for steady. state
conduction, numerical methods ‘of solution are available ‘in-the litera-
ture.5:%1118 These nitinerical methods are applicable to three dimensional

problems, although the calculations.involved normally becomé too tedious
for most, applicat%gns of the method. * An additional technique: of solution . .

for one and two dimensional problems in' transient conduction results from




