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ABSTRACT

In this paper , the problem of finding the temperature at any
point of a truncated wedge of semi-infinite height , with circular
boundaries , when there are sources of heat within it , for boundary
conditions of the radiation type is considered. Different types of
integral transforms are employed to solve the problem.

RESUMEN

En este articulo se considera el problema de evaluar la tempe-
ratura en cualquier punto de una cufia truncada de altura semi-infi-
nita y bordes circulares. Existen fuentes de energia dentro del sis-
tema y las condiciones de contorno son de tipo radiacién. Varios ti-
pos de transformadas de Laplace son usadas para resolver el problema.
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1. INTRODUCTION

Marchi and Zgrablich [5] have solved the problem of finding
the temperature at any point of a hollow cylinder of any height with
heat radiation on its surfaces using extended finite Hankel trans-
form and sine transform . The object of this paper is to generalize
this problem by considering an angular wedge section of a semi-infi-

nite hollow cylinder with internal heat generation and radiation
type time dependent boundary conditions.

2. [FORMULATION OF THE PROBLEM

For the truncated wedge shown in Fig.1, the governing differen-
tial equation [1,2] for conduction of heat is
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Fig.1 Physical Model and Coordinates
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Thus equation (9) may be written as
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Now multiplying both sides of equation (10) by the Kernel
)Lép[kl,kz,unlc], integrating from a to b, and using the generalized

Hankel transform property (A.11) we get the following equation.
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where:

The function Ap(kl,kz,unn) is defined as in equation (A.5)
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where X = X(n,ml,z,t)

= =5 (b, ub) H (m,z,2) - fép(kl,hz,unal F, (m,,2,2)
2 1

(15)

Now multiplying both sides of equation (14) by /Z 44nm,z, integra-
m

ting from 0 to «, and using the property (A.14) we obtain the fol-
lowing Fourier sine transform of equation (14)
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Now applying the inverse generalized Hankel transform as defined by
eqn. (A.9) we get
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Now finally applying the inverse finite sine transform as defined by
(A.2) we get the required temperature distribution function
w(r,d,z,%).
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with initial and boundary conditions
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On applying the generalized Hankel transform (A.4) with p = 0 and
Fourier sine transform (A.12) in succession to equation (32) and the
boundary conditions (33) to (37), the temperature at any point of a
semi-infinite hollow cylinder defined by z > 0 , a < 2 < b having
symmetry about the axis of the cylinder and sources of heat within
it and with heat radiation on its surfaces is given by
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where M is a real number, 0 <N < 1 , and 8,(¢) is Dirac delta
function.
Taking the above functions in the problem represented by equations

(1) to (8) , we get the following value of Efd 5 With the help of
*5

equations (15), (18), (22), (25), and (28), and the know results
[9, p.518; 3, p.90, (7); p.46, (51)]
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where _F_ is the generalized hypergeometric function (3]
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Cosec pm [J_p(unx) - e"‘ép % Jp(unx)] (53)
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A; Q(unx) is Lommel function given by [3, vol.II, p.40 (71)]
’

Therefore the temperature wu(x,6,z,%#) is given by equation (31) after
applying inversion formulas (A.13) , (A.9) , and (A.2) in succession
to equation (47). The procedure of applying inversion formulas is
shown by equations (29) , (30) , and (31).

Second Example

Let E(n,0,z) = ’LQ_I e-kz (a function independent of 6)  (54)

F(e,z,t) = 0 (55)
L3
A 62 \’ 02
H(e,z,%) = ze 8, (2) BQ-G—Z) JvGS I - (-6—2—)> . (Ra(v) > —1)
(56)
G(n,0,1) = Win,z,t) = Z(n,z,t) = ¢(n,0,2,2) = 0 (57)

Taking the above functions in the problem represented by equations
(1) to (8), and evaluating the integrals involved in equation ( 25)
with the help of known results [3, p.46 (4); 9, p.518], we get the
following solution subject to the corresponding boundary conditions.
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The inverse transform is given by

flx) =

sr~18
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One of the basic properties of the above transform is
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The sine transform [8,9] of a function §(x) is defined as
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