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Estimation of Time-dependent Surface Heat Flux in a Nonlinear Inverse Bio-heat Transfer Problem

M. Baghban Department of Mechanical Engineering, Ferdowsi @rsity of Mashhad, Mashhad, Iran
M. B. Ayani Department of Mechanical Engineering, Ferdowsi @rsity of Mashhad, Mashhad, Iran
Abstract

This study deals with the solution of an inversebtem in a living tissue to estimate the time-defesnt heat flux. The thermal

properties such as thermal conductivity, blood ymdn and metabolic heat generation are consideragerature dependent. The

Pennes bioheat model is applied to simulate thebetavior. The Sequential Function Specificatiortidd (SFSM) and Conjugate

Gradient Method (CGM) with adjoint problem are apglto obtain the unknown surface heat flux. Twaragles are considered to

examine the accuracy and ability of the inversdyaia A comparison of two methods in the solutarthe nonlinear inverse bio-
heat transfer problem is done. Results confirmatt®iracy of both methods in estimating unknownagarteat flux for exact data.

The effects of measurement error, initial guessrardsurement location upon the precision of thienagtd results are evaluated.

Results demonstrate that the accuracy of conjugratdient method is more than the sequential metHodever, in both methods;

the precision of the inverse solutions decreasmdrgasing measurement error. Results show thedapendent surface heat flux

can be obtained by any arbitrary initial guessadidition, the conjugate gradient method is morsitiga to measurement location
than the sequential method.

K eywor ds: Inverse bio-heat conduction problem, Sequentiattion specification method, Conjugate gradient mettvariables
properties, Transient surface heat flux.
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