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The author starts from the fact that all natural processes imply an energy transfer. It is useful to
determine the amount of energy implied in a natural process, its transmission rate and the limits within
which it takes place without causing major damages.

The limit values of the quantities governing these phenomena are labelled as “critical”. One defines
critical states, critical values and critical speeds, so that the development of phenomena can take place
below these limit values.

The author’s approach — named energonics — was developed to solve the problems involving the
cumulation and/or superposition of loadings and influence factors. The computation of the combined
effect can be carried out in terms of the partial/individual values defining the evolution of the process,
the degree and speed of deterioration. Based on energy concepts, the book introduces the concepts of
specific energies, participation of specific energies, critical and allowable participations.

The book presents problems amenable to an energy approach, extending the computation of strength
and lifetime of engineering structures to the deterioration of living organisms and environment, with no
reference to uncertainty quantification and risk prediction. The law of the equivalence of processes and
phenomena is based on the participation of their specific energy. The treatment exposes a holistic
approach to energy related problems to calculate the admissible loading states and loading rates for
structures from both linear and non-linear materials, including the law of the coexistence and
complementarity of order and disorder.

Of real value are the chapters applying the principle of critical energy to mechanical structures. Worth
mentioning is the design of pressure vessel flange joints in order to test the strength of the bolts in
terms of an equivalent bending stress, of the flanges and shells to which the flange is welded. Factors as
the temperature difference between the bolts and flange, the residual stresses, the cracks in the
welding and in its thermal influence zone are taken into account.

Of interest are the computation of strength and duration to rupture of the technical structures under
static loading and variable stresses in creep conditions.

The last two chapters are co-authored with author’s son who is a recognized surgeon. The deterioration
of a living organism is calculated taking into account 1) the influence of hazardous chemical and
radioactive substances on the body immunity, 2) the influence of the heart beat rate on its lifetime, 3)
the influence to exposure to fatigue loadings in the case of heart functional extrasystoles, 4) the
Influence of simultaneous exposure to electrical alternating currents, electric and magnetic fields with
different frequencies, 5) the influence of positive and negative emotions on the resistance of living
organisms to surgical interventions.



The principles of energonics open a window towards a unified treatment of problems in various fields of
engineering, environment and living organisms.
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