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The thermal processes proceeding in micro-domaansbe described, among others, using
the dual phase lag model (DPLM). According to tleevest opinions the DPLM constitutes
a very good description of the real heat transf@c@sses proceeding in the micro-scale,
in particular on account of extremely short dunatiextreme temperature gradients and the
very small geometrical dimensions of domain congide The base of DPLM formulation is
a generalized form of Fourier law

q(r.z t+7,)=-A0T(r,z,t+17,) (1)

whereq [W/m?] is the heat flux,dT [K/m] is the temperature gradierit,[W/(mK)] is the
thermal conductivity, whileg, Tr denote the relaxation and thermalization timespeetively,
and {r,z are the geometrical co-ordinates (the axially-systrical problem for domain
oriented in cylindrical co-ordinate system is coesed — Figure 1).

The acceptation of the formula (1) leads to thofaihg energy equation [1, 2]
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=[] [E}\DT(r,z,t)} +1,
wherec [J/(nPK)] is the volumetric specific heat.

In this paper the thermal processes proceedingarhbmogeneous thin metal film subjected
to an external heat source are considered. Theiequy@) is supplemented by the Neumann
boundary condition foz = 0 and the external heat flux is the functionetegent on the spatial
co-ordinates and time. On the remaining parts ef ibundary the no-flux conditions are
assumed. The initial conditions are also knowntiéhitemperature of domain and initial
heating rate).
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The aim of considerations is the estimation of @&parameters using the algorithm basing
on the search method, at the same time the nurhedhdion of the task discussed is treated
as the results of measurements necessary to $avedntification problem.
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Fig. 1. Domain considered ig. 2. Solution of inverse problem

The search method of the inverse problem solutgedthereconsists in the division of the
possible ranges dimesty andtr into sub-intervals, next for each paiyr andty; the direct
task is solved. The quality of the solution obtdirresults from the value of functional J
corresponding to least squares criterion.

M F 2
taite) = e X (T (2 )T (1 20, ) 3)
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where M is a number of sensor§, is a number of times steps, . is the calculated

temperature corresponding to assumed values dfnteas, Ty is the ‘measured’ temperature.
The optimal values of; andty; arises from the minimal value of J (Figure 2)

The numerical model of the process discussed lmsascertain variant of finite differences
method [3]. In the final part of the paper (fullrs®n) the examples of computations will be
shown.

The work was done as a part of Project 2012/05/BI&I477.
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