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Several functions and parameters can be estimated from the inverse heat conduction 
problem : static and moving heating sources, material properties, initial conditions, boundary 
conditions, etc.. This study is limited to the estimation of the heat transfer coefficient for 
steady state heat conduction problem. This problem is one of the versions of so called Robin 
inverse problem. Several numerical methods have been proposed for solving the Robin 
inverse problem, in particular in the context of corrosion detection [5, 8]. Among these 
methods the most popular one is the boundary element method [1,3,7,9,10]. Other methods 
used are Galerkin method [4, 5], finite element method [8, 11], control volume method [2]. 
The authors usually use the Cauchy data on some part of boundary [2-8] as an additional 
condition. In the paper [1] the author uses the inner temperature for the identification of the 
heat transfer coefficient that is a function of the boundary coordinates.  

In this paper the identification of the Biot number is carried out based on the boundary 
data and knowledge of temperature in some points inside the domain. The method of 
fundamental solution (MFS) is proposed to solve 2-D inverse problem of determination of the 
heat transfer coefficient (dimensionless Biot numbers).As of right now, the MFS was applied 
in inverse heat conduction problems involving the identification of heat sources, boundary 
heat flux, Cauchy problem, or boundary determination problem. To the best knowledge of the 
authors, this paper is a first application of this method to the inverse heat conduction 
concerned with the identification of the Biot number. 

The paper deals with the iterative inverse determination of  the Biot numbers for a 2-D 
steady-state heat conduction problem. The MFS is used to solve the 2-D dimensionless heat 
conduction problem 
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where θ  is the temperature field, bθ  is dimensionless temperature on the boundary 1Ω∂ , 

bq  is dimensionless heat flux on the boundary 2Ω∂ , 
λ
α lBi =  is unknown  Biot number. 

Using the MFS the solution of equation (1) has a form: 
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The identification of the unknown value of coefficients Cj  

( ) iii YX θθ =,

of the solution (3) and the 
identification the value of the Biot number is obtained from collocation of the boundary 
conditions (2) and additionally from collocation of data from the knowledge of temperature 
inside the domain:  

, Ni ,...,2,1= ,      (4) 
For substitution BiCM =+1  the non-linear system of equation r obtained from collocation of 
the boundary (2) and the additional collocation conditions (3) can be solved in least square 
sense:  
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using the Levenberg-Marquadt iteration method:  
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The accuracy of the proposed method is tested for several different examples in which the 
the Biot number is described as a constant .constBi = , as a function of coordinate of 
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The influence of measurement errors on the Biot number and on the identification of 
temperature field were also investigated l.  

Keywords: Method of Fundamental Solutions, Inverse Problem, Levenberg-Marquadt method, 
the Biot Number  
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