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Abstract

Exact analytical solutions of engineering problems will continue to be important in the computer age as bench-
marks for fully—numerlc solutions, as rapidly-computable direct solvers for inverse problems, and as building
blocks for semi-analytical rnethods S

/,
This seminar is an introduction to the Exact Analytical Conduction Toolbox, or EXACT. EXACT 1 is an internet
database which contains over 130 solutions of the diffusion equation, organlzed and classified by a numbering sys-
tem. Each solution in EXACT is bundled with tables, plots, algorithms, and verified computer codes, to make
them more useful to engineers and scientists. The method of Green’s functions, by which many of the solutions in
the EXACT database were developed, will be briefly described. A e
Two recent applications will be discussed. The first is a model of the reaction-diffusion taking pla'i:e}iiif‘l a fuel-cell
membrane, solved by a semi-analytical method, with building-block solutions drawn from EXACT. The second
application is thermal modeling of additive manufacturing of metal, carried out with a novel fully-numerical meth-
od, and verified by comparison with an EXACT case that is transient and fully three dimensional.
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