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ABSTRACT

Actuality of research of fluid motion modes in tubes with unsteady, elastic and
flexible walls has been well-founded in the thesis from the applied as well as scientific
standpoint. Analysis of peculiarities of fluid motion in plastic and elastic tubes has been
carried out and results of the above analysis have been presented.

It has been shown that real fluid motion in pipes and channels with unsteady and
flexible walls is characterized by a number of peculiarities that stipulates hydrodynamic
difficulty of the phenomenon and scientific actuality of further research of it.

Basing upon the carried out literary review and analysis of its results, it has been
well-founded that constructive simplification of heat engineering plants as well as significant
reduction of material capacity on the one hand and significant growth of power efficiency of
heat processing plants and heat-exchange apparatuses on the other hand, is possible by using
of unsteady and flexible channels in heat engineering plants. Herewith, basing upon the
review of Hook’s Law and so called flutter mode of real fluid motion for unsteady and
flexible tubes, it has been well-founded that important and multilateral positive effects may

be achieved by using of tubes made with plastic and flexible polymeric materials in heat-
30



exchange plants. It is known that flutter mode of flow in flexible tubes is characterized by
self-oscillations of the tube wall with distinct frequency that stipulates actuality of research
of the phenomenon in the viewpoint of possible growth of efficiency of heat engineering
processes.

It has been shown that the analytic methods of research of hydrodynamic processes in
the channels with flexible walls, study regularities of ideal fluid flow only and don’t show
regularities of real fluid flows with the exactness required for practical calculations.
Experimental methods of research are still prevailed in order to study the phenomenon;

The thesis bears experimental character on the whole. There are three different
experimental stands and appropriate methodology of research and processing of received
data has been processed by using of them. Experimental stands have been processed in order
to be possible to use them in training laboratories of heat-power engineering fields of
technical higher institutes. Experimental research data made for qualitative inter-comparison
of hydraulic resistance of metal and plastic tubes has been presented. Recommendations for
further research have been expressed basing upon the analysis of the above data.

Distribution of static pressure created to the direction of air flow in the flat channel
with unsteady and flexible wall from the one side and values of the width of the channel
have been measured experimentally. It has been shown that the flexible wall of the channel
changes the curve radius to the direction of flow and balances dynamic impact to its internal
and external surfaces. Geometric sizes and dynamic characteristics of aerodynamic bearing
have been examined, on the basis of which optimal sizes and other characteristics of
aerodynamic bearing have been specified.,, Methodology of engineering calculation of
aerodynamic bearing having perspective of using in efficient heat processing facilities of
polymeric and other roll materials, have been processed basing upon the analysis of the
above experimental data.

The thesis consists of introduction, five chapters and conclusions. The list of quoted
literature includes 35 titles of mainly foreign sources. Experimental data of sixteen different
series have been provided in the supplement at the end of the thesis, which have been

processed via Microsoft Office Excel 2007 program and presented in tables and diagrams.
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The results of the thesis have been approved at two international conferences. The
different parts of the thesis have been published in four scientific articles, including one -
without co-authors.
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