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Abstract
Measurements of thermal properties could be in many cases of determinant importance when the questions arise on the evaluation of the state service of structures and buildings, or on the thermal comfort design of new buildings. Even though the infrared (IR) thermography is used in several domains in order to obtain a distribution of temperatures, this technique is not yet used for the purpose of identifying the thermal properties (thermal diffusivity, thermal conductivity, specific heat) of an infield material.
This paper aims at developing a methodology and a device enabling contactless and (almost) instantaneous identification of key thermal properties. The primary idea of the method consists of thermal soliciting, using a laser spot of a circular shape, the part of the solid to be characterized and measure the field temperature evolution as a function of time. The method proposed here is an extension of the method proposed by Adamzcyk et al [1] in which the rise of the temperature in a solid due to a point-concentrated thermal impulsion is used to retrieve thermal diffusivity. Based on a semi-analytical solution of the problem of a hot disc on the surface of a semi-infinite solid [2,3], an inverse approach was developed allowing to retrieve firstly the thermal diffusivity, and then the thermal conductivity. In order to guarantee the instantaneous inversion, an original approach, based firstly on POD-RBF technics combinations for the direct model and, secondly on a genetic algorithm in inverse problem, have been developed.
While the developing of an independent device for use in infield measurements is yet in progress the methodology is validated through several numerical tests and measurements in the laboratory.
In this paper, we present at first the theoretical model used for the construction of the semi-analytical direct solution and then the inverse approach strategy.  Validation of the method is done firstly on synthetic numerical data perturbed by white noise. As for the application showing the performance of the method, full experimental laboratory measurements are performed on a white porous stone, used in historical building constructions, whose thermal properties, for comparison, were also measured using classic methods. As compared to existing approaches, the method presented here is quicker and better adapted either for measurements of thermal properties of heterogeneous materials or for their infield measurements. 
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