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We discuss historical development of classical heat theory from the viewpoint of mathematical physics, in

particular, of Fourier and Poisson.

Although Fourier ignores Lagrange’s work, Poisson, citing Lagrange, Laplace et al., on the series and integral,

applies mathematical theory of heat to both traditional and new arena of heat.

Poisson issues the papers on heat theory: Poisson 1823 and the last book 1835 in rivalry to Fourier 1822, in
which Poisson discusses the essential theories emphasizing his hypothesis of molecular emission and absorption

of heat and which dues to the Newton’s law, and basing on an impregnable beleif of mathematical science.

After the arrival of concept of continuum, the new mathematics is put forth in pure mathematics but also
mathematical physics, and in the theory of heat communication, which is the then conventional object of heat

study, Fourier and Poisson challenge it to exploit mathematical physics.

We think, Poisson’s method comes from the fluid dynamics and the wave theory in which he introduces an

origin of the Navier-Stokes equations and wave equations.

Heat theory produces more fruitful harvest than fluid dynamics in the mathematical history, for its easiness of

linearity than the latter.
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(Energy harvesting based on bio-inspired fluid-structure interaction)

This work is concerned with flag-like structures in a fluid flow. If a waving (fluttering, i.e. linearly unstable)
flag is covered with piezo-electric elements it can be used to harvest energy from the flow. This problem has
been considered by many researchers and it is known that the power generation efficiency is not high. The
purpose of the present work is to consider a large number of interacting flags and determine the optimum
pattern (positions) of these flags under the assumption that they can utilize the vortex wake from the other

flags to increase the efliciency of the power generation, just as individual fish in a large school of similar fish



can utilize the surrounding wakes with benefit. In the first stage of the work we develop a large-amplitude
flag model with lumped mass- and stiffness-elements. A discrete vortex method is used to model the flow. We
compare the flutter-onset of this model with that of an existing analytical, small-amplitude model. We then go

on to consider the interaction between two, or more, flags.
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