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SUMMARY 

The diploma work explanatory note includes 68 pages, 1 table and 34 

figures. 40 references were used in it. 

Thermogasdynamics of cylindrical surfaces with dimples on external side 

is the main theme of the work. 

The processes of thermogasdynamics bundle of tubes with spherical 

dimples on external side are the object of research. 

Heat exchange values (the average Nusselt numbers) and hydraulic 

resistance (Euler numbers) of the first row of bundle of tubes with spherical 

dimples on external side are the subjects of research. 

Studying of mechanisms of average heat transfer and hydraulic resistance 

of bundle of tubes with spherical dimples on external side and to rate hydraulic 

efficiency is the aim of this work.  

Physical experiment were used in the research of average heat exchange 

values, hydraulic resistance and in evaluation of thermohydraulic efficiency while 

numerical simulation method of ANSYS CFX package were used to describe the 

physical structure of the stream.  

The main tasks of the work are: selection of the objects of research; 

development of experimental facility; determination of the average heat exchange 

values, hydraulic resistance and thermohydraulic efficiency; the search of adequate 

model of turbulence; studying of the physical structure of the stream.  

Next results were received in the result of research: 

1. The average heat exchange of the first row of the bundle with 

investigated type of surface increased by 35% in comparison with heat exchange of 

smooth tubes bundle while hydraulic resistance increased only by 10%. 

2. Hydraulic efficiency is 1.23, which indicates outrunning growth of heat 

exchange in comparison with hydraulic resistance. 

3. Numerical simulations and comparison of the results with physical 

experiments found that SST turbulence model describes thermogasdynamics of 

cylindrical surfaces with dimples on external side better than other models. 
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4. The reasons of the intensification of heat exchange of the studied type of 

cylindrical surfaces is turbulization of boundary layer by dimples. The local 

destruction of the boundary layer occurs in the dimples while reducing the thermal 

resistance. Local vortices formation and formation of wide stern separation zone 

also have positive effect on local heat exchange. 

5. Results of research described in this work indicate promising direction of 

research. Further research will be conducted for underlying rows of bundle of tubes 

with spherical dimples on external side. 

Keywords: tube bundle, spherical dimples, heat exchange, hydraulic 

resistance, thermohydraulic efficiency.  
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