Annotation
The thesis is dealing with the key issues concerning the high-energy water-jet technology. The introductory part explains the principles of this interesting technology, presents Czech and English glossary and gives information about different ways of generation of high pressure, their advantages and disadvantages.

In the analysis of a steady flow in a pipe followed by its outflow into the free space the differences between laminar and turbulent flow are specified. Constitutive equations used in subsequent chapters are derived from the balance of power in the elementary volume of fluid and conservation laws of mass and energy. The possible ways of the pipe-loss calculation are mentioned, some formulas in use for friction coefficient are presented, including the range of their validity. The formulas are applied to a particular problem corresponding to the parameters of a mobile cutting device used in practice. The analysis of the outflow into the free space proposes a new way of the expansion velocity calculation. In the part dealing with numerical flow simulation the basis and application of the CFD methods are explained, the main principles of the mesh creation are mentioned and characteristics of used calculation models are summarized. A practical example of the numerical simulation introduces some difficulties with modelling of flow in a simple rectangular channel.

The part dealing with continual jets starts with a general analysis of a pipe-flow followed by the analysis of the laminar layer including own modified solution of the derived equations. Within the presentation of the power velocity profile the graphic comparison of various velocity profiles determined according to different authors including the author herself was carried out. The theoretical jet description is confronted with abrasive jet divergence measured by the author.

Jets with time-variable velocity field yield increased disintegration effects due to impact pressure affecting the material. Break down of modulated jets which can be realized e.g. by means of magnetohydrodynamic velocity modulation of a conducting liquid and passive velocity modulation in a system of resonators is applied for their generation. The thesis presents the results of the stagnation force measurement of a jet generated by a system of resonating chambers, a new theoretical description of such system is proposed based on the electrohydrodynamic analogy.

The jet interaction with surrounding media is analyzed in several steps, first of all the interaction with air is described, then processes concerning the abrasive suction are discussed as well as jet interaction with various types of material and finally the specific features of jet interaction with biologic material are highlighted.

The last part of the thesis introduces the problems concerning health and safety in exploiting the liquid jet technology, specifies a general health and safety characteristics, presents example of two different attitudes to carrying risk assessment and their comparison and proposes new creative attitude enabling to do away with actual weaknesses. Finally both theoretical and practical analysis of mechanical undulation, i.e. noise and vibrations generated in connection with the technology application is performed with emphasizing the health and safety context. The conclusions summarize the contents of particular chapters of the thesis emphasizing the personal achievements of the author.
