e CHAPTER 5

- | PERIODIC AND TRANSIENT HEAT FLOW . .. :
E he f . m data j'and examﬁles' dealt with steady-stateb{:\e;tlg :,;:xils eg.lt:
ot Ol:egowi%h time). In most practical heat transfer gyo'dzd . the heat
e x:iarymgs upon time. Such cases can usually be lwts ke A
ﬂloaw ?I;))irxl-iodicpand transient. Periodic heat tx_'z}gg%'e‘rt rgpeé i-aghié'a.l"aha i
ta time. - Transier fer-exhibits no periodicity. Graphical, ana
in'time. . “Transient heat transferex bits o, periodicity. Ceapbics e
i i re available for solving :
'gt‘%g?vd;x%ﬁzgcgl'ﬁgﬁ?gg ® 2zb}raphica.l,a.nd numerical methods are the
ea . 2

i ith mini thematical training.
i d can be applied with minimum ma ining

m?l versanttlllsl’b:f of analytical solutions for the case of he?lPa(l:)(l):%ucgtil\(r):s u; ;
va.rioﬁsrlg;'shaped solids are available in the literature. 1able / g1ves.a
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LE OF A GRAPHICAL SOLUTION TO A PROBLEM I
Fre. 9. Examp Comopomon.

Iany more analytical 2
rt,ed and tabula.ted- rieMs,al'lll.lyLlB'lg but are not g

by combining the simple.;
(gee also Referénce 20). 1k

ary of the cases repo ) abula
23&?03 are available in the form- of infinite tescf
tabulated. Certain complex cases may be trezla,7
analytical solutions as discussed in Referem?e - b0 e
Frequently, transient heat flow problems in one dlmensiotically undary
coné?tgons, Wh’iCh make the pro dlﬁiﬁlclzl:i tggfs; 2:l)?a'sglutio'n .sometimes 3
called r%cogriemrsiaéyxﬁ):tﬁnozt}&:%gl %;a pThis method will be .brieﬂyf :;th:neg |
?allet%t :asec of transient heat flow in a slab msulalt;ed c:ﬁ xf)egiestancé and 4
o%d S]' ~exposed- on the.other face through'a fixed t ermand esistance {0 5.4
su h9 tz yperaturé. The technique is genergl; hpw_eve;, i ethods mey
' l\;lgd%l;'ris:(]ipfor é.hy-:bouﬁdary conditxons,“'”%an_d also, for on nsion
(:adial) heat flow in spheres and cylinders.?-
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TaBLe 7. ANALYTICAL SoLUTIONS FOR HEAT CONDUCTION IN VARIOUSLY SHAPED

SovLips

SuarE o SoLp -

Bounpary CoNprTIONS

DaTa AvAILABLE 1N GRAPES

Semi-infinite

Py f

Surface

temperature  suddenly
changed.

Temperature distribution in solid as

a function of time. '
References: (4) p. 37, (5) p. V-28; (10) .
p. 254; (13) p. 486.

Heat flow from surface as a function
of time. o
References: (10) pp. 256, 267; (13) p. 47

A steady flow of heat is suddenly ap-
plied to the surface.

Tem ture distri

1 ion as a fune-
tion of time, .

.| Reference: (10) p. 257.

j o

The surface temperature has been
. varying sinusoidally with time for
a long time. - i
\

Temperature distribution as a fune-
tion of time.-" ~ - - R .
Reference:-(10) p. 296.

Heat flow from surface as a function
of time. .
Reference: (10)_p. 296.

Semi-infinite with fluid 'at
surface. .

The temperature of the fluid in con-
tact with the surface has a sudden
changein temperature. (Thesur-

face conductance is constant). i

Temperature distribution as a func-
tion of time.
Rﬁf_;'erences: (4) p.37; (5) pp. V-45, 48,

%
he

X

The temperature of the fuid in con-
tact with the ds:urface hhas be‘en
varying sinusoidally with time for
a long time. (The surface con-
ductance is constant,)

Temperature distribution as a fune-
tion of time.
Reference: (10) p. 298.

Hest flow from the surface as a fune-
tion of time.
Reference: (10) p. 298.

Slab.

The temperatures # and f; are sud -
denly from the initial uni-
form slab temperature to a new
temperature. (The ease where the
surface on one side is insulated is
treated by taking the case of aslab
of twice the given thickness since
the midplane has no heat flow due
{0 symmetry.) .

Temperature distribution as a fune-
tion of time. -
Beferenoea: (6) p. V-12; (10) p. 265.

The temperatures &1 and fs suddenly
in to increese as linear fune-
‘tions of time. The slab is in-
itially at uniform temperature.
(The case where one surface is
insulated against heat flow is
treated as noted above.)

Temperature distribution as a func-
tion of time.
Reference: (10) p. 268,

The temperature at both surfaces
1 varying sinusoidally fora
long time.

Temperature distribution as a func-
tion of time.

. Reference: (10) p. 300.

Heat flow from the surface.
Reference: (10) p. 303.

8lab immersed in o fluid with
constant eonductance be-

tween fluid and slab surface.
% T2
he, he,

The temperature of the fluid is sud-
denly changed from the initial uni-
form slab temperature. (If one
surface is insulated against heat
flow, see above.)

Temperature distribution as a fune-
tion of time. |

References: (4) pp. 32, 33, 34, 35; (5)
pD. V-9, 10, 35, 42; (10) pp. 274, 2584;
(13) p. 106.

Heat flow from the surface as a func-
tion of time. )

References: (5) p. V-10; (10) p. 274;
(13) p 107.

The temperature of the fluid at one
surface varies as a periodic fune-
tion of time while the temperature
of the fluid at the other surface is
constant. The conductances need
not be the same on both sides,
(The variations in temperature are

- expreasible as a Fourier series.)

Temperature distribution as a fune.
tion of time. Reference 14.

Heat flow at the surface as a function
of time.
Reference 14.




