
Temperature in a one - dimensional metal bar
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- Consider a bar of uniform cross- section A and of length L . We

are interested in modeling temperature at
every point inside

the bar .

- We assume that temperature at
every point

in the cross-section

is some and equal to the temperature at the center of cros-section .

- This assumption allows aus to consider a temperature ( say in degree
calcines )

T = T Ge)
,
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as a function of point on the centerline inside the bar,

see figure . Here x
,

between o and KL
,
is parametric coordinate

of a point on the centerline of the bar .

- Thees , we have temperature T as a function of one variables .

- We are observing bar in time interval [0/-4=7 wand we assume

that tf is small such that temperature is constant in time . I. e.

T just depends on distance of point on centerline from se -0 .



Externalcondituins :

1
. We assume that temperature at left and right end of the

bar is fined to prescribed values :

1- (x --01=-1-10) = To

T (x=L) = 1- (L) = TIL

where To and Te are numbers
.

2 . Bar is placed in a surrounding such that at
every point n

along the centerline
, bar is supplied with antennal heat

energy .

We let

9
@at
Cal = entwined heat

per unit volume permit time at n

T units of tent
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⇒Heatflun : Hsing Iaw ,
the rate of heatfun at cross-seeking passing

through centerline point n is

[I.e.
heat flux is proportional]9µL?

'
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d to gradient of temperature

where k is the positive number and generally

{
units of q aredepends on the material of the bar .
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This
, if dn is small

, we have
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where we used the fact that tg is constant and thus
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- This
, temperature T satisfies second order ordinary differential

equation . To solve ① completely we either need two

initial condition or two boundary condition .



Final equation of temperature in the bas

d÷Lfmoexetf@
1- lol = To

-] ⇒ Boundary conditions

- The above set of equations are called Boundary value problem - Ahduiay
differential equator CBVP- ODE) .

- Gent (a) is a known function and A
, K, To, Te are given

numbers .

Anolytiolsolntnin : Let L ==
1 metes

A = I cater)2

To = 0 degree celcius

TL = too degree a-eela.us
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Exact solution

⇐ when
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