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Abstract

The dissertation work describes the Research actuality of Reactive force,
which is created during boiling of liquid and which acts on heating surface. This
actuality has as a purely practical, as well as scientific importance The work
accomplished by boiling and boiling accompanying phenomena influencing factors
analysis and set out the results of this analysis. The paper says that since the
boiling liquid theory is still not well developed, so every year there are published
in the scientific literature in many experimental works that relate to this problem.

Liquid boiling process represents a very complex process, as the
thermodynamic and hydrodynamic point of view. In addition, the liquid boiling
process is widely used in many fields of techniques and technology. Therefore, the
right knowledge and the accurate calculation of the liquid boiling process provides
many technological system to normal operation and proper conduct of the ongoing
processes. Fluid boiling heat transfer mechanism is one of the most important
problems in the theory. Scientists have developed several models of fluid boiling
mechanism, but so far there is no exact calculation of fluid boiling any formula, for
which there is still a preference for experimental works. That is the purpose of the
present study.

The paper analyzes the many factors that affect the intensity of the liquid
boiling process and considered all the liquid boiling mechanism, are proposed by
different authors. It is said that at the present stage, has already established a
number of theoretical concepts, which allow the calculation results are consistent
with the experimental results satisfactorily. Most experiments were in good
agreement with the so-called Multifactoring boiling theory, which was developed
by a group of Georgian scientists led by Professor Irakli Shekriladze. According to
this theory, Different mechanisms of heat transfer, and the various factors that

may affect the intensity of boiling, operate simultaneously and in different
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conditions, different factors and mechanisms occupy a central role in the heat
transfer process.

According to the above theory of Multifactoring, vapor bubble growth leads
to the emergence of the so-called "Pumping Effect of Growth Bubble”, which is
reflected in the fluid shot from the warming surface to the depths of liquid. By the
way, this pumping effects are seen even in the case, when warming surface is
facing down and the hot fluid is being emitted in the opposite direction of gravity
force. This physical phenomenon plays key role in boiling heat transfer and
hydrodynamics. In addition, the "pumping effect of growth bubble” can play a
potentially important role of in the boiling crisis and hydrodynamics in some
important boiling systems. The problem of pumping effect of growth bubble
generated high-frequency cyclic thermal stresses in heating surfaces, important in
terms of reliability of nuclear power plants.

It should be noted also, that it is held on the liquid boiling process that the
biggest part of the warmth is transferred is spent on evaporation of the liquid,
which is located under the growth bubble and has a wedge-shape. The size of the
fluid wedge layer (dry section diameter) continually is growing and this is
accompanied by an increase in the number of vaporized fluid, accompanied by
warming the surface of the reactive power generation.

The paper gives the geometric model of process to generating reactive
power, which was based on the union of two concepts, namely Pumping Effect of
Growth Bubble and wedge-shape evaporation. This geometric model is used in the
laboratory experimental equipment design and testing of appropriate methods of
treatment. This paper describes the experimental installations and their research
results.

It is estimated that in liquid boiling process arise the reactive force, whose
numerical value is higher than the reactive force, which is calculated in
accordance with the theory of boiling. It is suggested that, the difference, between

actually occurred (during the boiling liquid) reaction force and its calculated
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values due to the fact that is caused by the fact that the increase of the steam
bubble directly on the heating surface, characterized by a complex feature of the
above-mentioned Pumping Effect of Growth Bubble. This shows the feasibility of
further studies of reactive power, which arises in the process of boiling liquid.

The work is presented as a visual as well as fast video received information
and direct measurements. These results clearly supports the phenomenon of
occurrence of reactive force in the process of boiling of liquids. It found that the
reaction force depends directly proportional from the specific heat flow and at the
boiling crisis and reaches 25-35 Newton per square meter, which is much larger
than its estimated value. This suggests that in addition to changing the of
momentum of molecules at the phase transition, in the appearance of the reaction
force involved more different, yet unknown mechanism, which we believe, is
connected to the pumping effect of the growing bubble.

The thesis consists of introduction, four chapters and conclusions. The list of
quoted literature includes 43 titles. Experimental data of different series have been

provided in the supplement at the end of the thesis, which have been processed via

Microsoft Office Excel 2007 program. There is also a high-speed video recording
containing a copy of the results.

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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