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This work presents mathematical aspects of the theory of Generalized Integral Transforms. The main focus is directed toward on how to choose the auxiliary eigenvalue problems when solving thermal convection�diffusion type problems using such integral transforms. A class of problem considered here is mathematically modeled by a linear second order partial differential equation having general boundary conditions of first, second and third kind; and initial condition. Basic ideas are given why is feasible truncate the infinite system in a sufficient large finite system. Once the analysis is performed, a sample problem is solved using two kinds of auxiliary eigenvalue problems. The Graetz convective�diffusive problem is considered as sample problem. It is solved in the classical manner using an auxiliary eigenvalue problem that leads to degenerate hypergeometric type eigenfunctions. It is also solved using a second auxiliary eigenvalue problem that leads to trigonometric type eigenfunctions. Among physical variables of interest are bulk fluid temperature, local axial Nusselt Number, and average Nusselt Number. Results for bulk fluid temperature and heat transfer are compared each other as well with data found in open literature.
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