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A sign of present times and technology is miniaation. An example is electronics - devices are
designed for large scale of integration and peréoroe and are required to be primarily small in.skzxa
example, over the time of the last 25 years, tlekcfrequency of microprocessors have increaseu fro
several MHz to several GHz along with increasinghefdensity of elements placed in practically wmded
(or even reduced) space. At the same time, sigmifichanges have occurred in heating engineeridg an
broadly understood energy sector. In the near dutine wide dissemination of ORC cogeneration arat s
installations is expected. This means that manggitigher heat fluxes have to be removed fromitheas
surfaces. Also the heat exchangers must be hightypacted and highly efficient. Traditional techrequ
based on convective single-phase heat exchangeegats limits. Consequently, the transition tohhig
efficiency heat transfer mechanisms associated ptittse transitions (boiling, condensation) was mbde
to the need to costs reduction, reliability impnmest, noise reduction and simplification of theusture,
another trend occurs now - the renaissance of dhgians using natural circulation (thermosypholneat
pipes). The expected further increase of the reménts for efficient cooling and heat exchange aelsa
the consideration of the further increasing theceiicy of heat transfer during phase transitions.

For many years now, the author of the proposedeptrojs engaged in a program of experimental
investigations of heat transfer during the phaagsitions carried out at the Chair of Energy ardlstrial
Apparatus of Mechanical Engineering Faculty of Trechl University of Gdansk. He participated in the
study of heat transfer during the flow boiling irinichannels, then he developed the research teward
intensification of heat exchange within the framewof his doctoral thesis. Further studies includiee
research issues on critical heat flux and flow emsation. Currently, the author intends to expmedarea
of interest on the minigaps. Minigap, apart fronmnaghannel is the main geometry for heat transfenicro
heat exchangers and in all kinds of energetic migtEems.

As follows from the literature review, the miniggpometry is more favorable than minichannel in
many aspects. It's also a model which gives pattintigreater research capabilities, including two-
dimensional analysis and visualization of tempegatdistribution as well as visualization of boiling
structures. The works cited in the project desimipindicate the existence of the possibilitiesuther heat
transfer intensification. The aim of the proposedjgrt is to identify the opportunities to intenysthe heat
exchange in minigap evaporator of the thermosypbiouit and an analysis of the impact of the
intensification on the work and efficiency of thécait. The proposed intensification methods are:
modification of the minigap wall microstructure euan inserts introducing surges of the flow. THerition
is to continue and to develop the research progeummheat transfer intensification in minichanrstésted
by the author within the framework of his PhD.islfplanned to seek the correlation allowing to deiee
the optimal level of intensification.

Within the project framework, the author is goimgdarry out a comprehensive experimental and
theoretical studies. The experimental part of tloekwvill concern the heat transfer intensificatauring the
flow boiling through the minigap (100 mm width, ¢khess from 0.5 to 3mm) in combination with study o
thermosyphon loop, providing the natural circulataf refrigerant. Above-mentioned minigap will seras
evaporator in this loop. The heat will be suppliedhe minigap by thermal radiation. It will proeich model
system that can be reaped for many applicatiotiseriuture. Theoretical part of the work will bedd=ated
to verification and, possibly, the modification thle correlation for boiling and condensation in floav,
which is developed by the research team for maaysyerow. Within the framework of theoretical resbar
it's planned to formulate a new equation descriliegt transfer during the development of the flaitg
through the minigap. Creation of accurate compaoniati models will facilitate the effective design tbke
future systems. All these activities will be condinwith the exact visualization, designed to recaythe
flow structures, mechanisms underlying the workhef circuit and potential accompanying phenomersa. A
the author in the overall of his work is interestedsisualization techniques, he plans an extenase of
these techniques in this project. This will consimnong others, on the recording of continuous wall
temperature distribution and flow structures in ig@p, simultaneous with the acquisition of datahvifte
use of “traditional” sensors. It is a comprehensind innovative approach which may result in arueste
and thorough description of the phenomena. Thetiftstion of properties of new working fluids will
facilitate their subsequent selection for speafgplications. It is an urgent need due to the desssioning
of the "classic" working liquids of a well-estalblesd properties. In these respects, the applicapesheo
contribute to the development of science.



