
IntroductionDirect problemBibliograhy

Determining surface temperature for an

axisymmetric inverse heat conduction problem

I.Djerrar, L.Alem and L.Chor�

Lab. LMA, B.M University, Annaba
1ère édition du colloque National

Mathématiques Appliquées et Équation Di�érentielles
"MAED'2018""

November, 28, 2018,El, Tarf

I.Djerrar, L.Alem and L.Chor� Determining surface temperature for an axisymmetric inverse heat conduction problem



IntroductionDirect problemBibliograhy

The plan

1 Introduction

1 Direct problem

Construction of the solution

1 Bibliograhy

I.Djerrar, L.Alem and L.Chor� Determining surface temperature for an axisymmetric inverse heat conduction problem



IntroductionDirect problemBibliograhy

Introduction

The inverse heat conduction problems (IHCB) arises from many

physical and engineering problems. It is often impossible to directly

measure the desired physical quantity. In this situation ,one way to

measure this quantity is to solve a boundary value inverse heat

conduction problem.

We willl consider an axisymmetric inverse problem for the heat

aquation inside the cylinder a ≤ r ≤ b
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Direct problem

We assume that u(a,t) = f (t) is known and we consider the

following direct problem:
∂u

∂t
= ∂u

2
∂r2 + 1

r

∂u

∂r
, r ∈ (a,b), t ≥ 0,

u(a,r) = f (t),
∂u

∂r
(b,t) = 0, t ≥ 0

u(r ,0) = 0 r ∈ [a,b].

(1)
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construction of the solution

We use the Laplace transform for the representation of the solution:

Let

F = L(f)⇔ F(s) :=

∫ +∞

0
e−st f (t)dt (2)

The inverse Laplace transform is given by the complex inversion

formula

f (t) = L−1(F)(t) =
1

2πi

∫ σ+∞

σ−∞
estF(s)ds, t > 0 (3)
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Theorem

Assume that f (t) ∈ C 1,such that f (0) = 0 for t ≥ T. Then

the series (12) converge in L2(]a,b)[) for allt ≥ 0 and de�nes

one solution of the problem (1) in H.

I.Djerrar, L.Alem and L.Chor� Determining surface temperature for an axisymmetric inverse heat conduction problem



IntroductionDirect problemBibliograhy

Bibliography

A. Kirsh. Introduction to mathematical theory of inverse

problems. Series AMS Vol. 120, Springer, 2011.

A. Ditkine, A. Proudnikov.Transformation intégrales et calcul

opérationnel Traduit du russe, edition MIR,Moscou,1978.

W.Cheng. Regularization and stability estimates for an inverse

source problem of the radially symmetric parabolic equation.

Journal of Inequalities and Applications, 2015:136, 2015.

W. Cheng, C-L. Fu. Tow regularization methods for an

axisymmetric inverse heat conduction problem. J. Inv. Ill-Posed

Problems, 17, 159-172, 2009.

I.Djerrar, L.Alem and L.Chor� Determining surface temperature for an axisymmetric inverse heat conduction problem


	Introduction
	Direct problem
	Construction of the solution

	Bibliograhy

