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In order to achieve high thermoelectric conversion efficiency, it is necessary to make use of materials with optimal carrier concentration over a wide temperature range. The thermoelectric efficiency of thermoelectric materials is not usually a direct measurable quantity. It seemed of interest to develop a theoretical model that would allow deriving this value. The present communication is concerned with the development of a simulation model for estimating the efficiency of a thermoelectric leg, based on determining the temperature profile along its length.  The advantage of this approach is the availability of a rapid result, obtained from simplified analytical equations. The temperature distribution along a thermoelectric leg is calculated from the heat flux equation under steady state conditions for the 50-600oC temperature range. In the calculation, account is taken of the temperature dependence of the Seebeck coefficient (S), electrical and thermal conductivity ((, k), respectively, for the thermoelectric material. These results allow deriving the dopant concentration profile along the thermoelectric leg that provides optimal efficiency. The results suggest the possibility, in principle, of achieving a conversion efficiency on a level 12% by using graded n-type PbTe crystals in the 50-600oC temperature range. The graded samples can be fabricated by a modulation doping of In or I during PbTe crystal growth or by the dopant diffusion from a gaseous phase into PbTe crystals of stoichiometric composition.  







