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The Study of Two, Three and Four Dimensional Nonlinear Dynamics
of Nuclear Fission Reactors and Effective Parameters on its Behaviour

M. Tajik*!, A. Ghasemizad?
1- Faculty of Physics, Damghan University of Sciences, P.O. Box: 36716-41167, Damghan — Iran
2- Physics Department, Faculty of Sciences, Guilan University, P.O. Box: 41335-1914, Rasht — Iran

Abstract: In this research, new physical fission reactor parameters which have very sensitive effects
on the qualitative behavior of a reactor, are introduced. Therefore, the two, the nonlinear dynamics of
two, three and four dimensional, considering almost the effective parameters are formulated for
describing nuclear fission reactor systems. Using both analytical and numerical methods, the stability and
instability of the given dynamical equations and the conditions of stability are studied in these systems.

We have shown that the two parameters of the mean energy residence time in fuel and coolant and also
their ratios have the most qualitative effects on the dynamical behaviour of a typical nuclear fission
reactor. Increasing or decreasing of these parameters from a cartain limit can lead to stability or
unstability in a given system.
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