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Two Dimensional Heat Equation (Laplace Equation)

(i) Two Dimensional Heat Equation
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(i) Two Dimensional Heat Equation in steady state (Laplace Equation)

bU\ A
Bv\

EL

AU =0

"y

£nown ad La\;\m@ 66(#0&%0*\

@



7
Solution of Laplace equation in two dimension by using Separation of Variables Method. ey
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the short edge y = 0 is given by
20x,

hoe N2 ulx, y) = { 20(10 — x),
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Q.1 A rectangular plate with insulated surfaces is 10 cm wide and so long compared to its width that it 8}[

may be considered infinite in length without introducing an appreciable error. IF the temperature along

0<x$5}
5<x<10

And the two long edges x = 0 and x = 10 as well as other short edge are kept at 0°C. Find the temperature

\( /? at any point P(x, y).
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(A.K.T.U. 2018)

Let UN 1Y) be Hhe Steady state temp.
NN \ov% Lablal equation

YU YU
=5 =0 (A
RIS 0

Undey e \Eo\mmu% CondoNns



)
& upoy)=0 B
u(lo,v) =0 Be==
limuny) =o Bc—2
Jes
L0 poN <>
U\(Y\’O> :{20(\040 S<y\<\0
Tolnnon %6”{“®
U\(V\\\fa} - (( (OS\BY\JrKZS\(\\M) (( Q\D\% \‘((1

Abply BC— | @
:—_C}((BGP\?{_(%(‘PD
= ¢ = @

UPWHCJ Solution
(7)) = Sinpnt (( € 4_< c FVD

Py B2
N =G sw\\o\b((gew HMCJ\D
=) &\G\O\> =0

B



Updated Solution
=G NAER[( €T 1, ¢
un,y) =G onor ((36 U €

—@
Apply (-5
bim i (nwy = by € m\m&(gﬂ% ;
URSES E ”Qk——voq \ O <3‘ +4¢

W, Y) = (SINDRE X, -y

L6



@

|

)
App)? Ha% Rang( SINC Stvith ..g..},..l..




W ’ éw
A S —-—j N SINNTA Jn +é—_$f (10—%) SNNM Jn =

n B
7 E |0
(0% >
N - AP _ ] 1O
by =4 ’L) _jx[7Snnmm) e
— 1O 1 Y Qowyo ) -S'NNn
i (wv Lj .o S (=) Is
o) [ T
0 0 S
- 5(osnNn —
E __l/\\ . 05: 1 S\nnAn + \ B —
N 0N = W O O__—S(OSD—Q _
L o (o) N = —
\0 N _(l_j\: 2
- 0 @LTL
|0

b = Y41-2° (ounn Jr_\_O,Qg\m_\;ﬁT AU 50 0SAR 4100 Sinng
n NN y\z'l‘\L 2 S p



@ L N Yo O 2 @
= A0 nm 190 qnpr w’“ aye e
& b= R 1129 anor + B 1400 gna &

o) _Qﬂ‘é)
AN \%) = Z 50 Qﬁxn%v g\nr_\{?j& ¢ 0
\ n=| AR O
O
e . AN
% ulny) = 3900 A ONDR Gnnin o “\—%




&

SATIWAY CLASEN

temperature along the upper horizontal edge is given by u (x, 20) = x (20 - x) when 0 < x < 20 while other

/v? Q.2:- A square plate is bounded by the lines Lx =0,y=0,x=20andy= 2&5 Its faces are insulated. The @

three edges are kept 0°C . Find the steady state temperature in the plate. (A.K.T.U. 2014, 2017)
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Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-2
: 9%u . 0%u . :
(.1. Solve the Laplace equation ozt pr 0 in a rectangle in the xy - plane with
u(x, 0) =0, u(x, b) =0, u(0,y) =0 and u(a, y) = f(y) parallel to y-axis. (U.K.T.U. 2016)
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Q.2 Solveﬁ + e = 0 subject to the conditions u(0,y)=0,u(a,y)=0,u(x,0)=0and u(x, b)=x. [U.AT.L. 2015]
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