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SUMMARY 

The diploma work includes 79 pages, 14 tables, 48 figures, sources list of 27 items, 

2 attachments. 

Thermogasdynamics in a radial rotating channel with swirling internal flow. 

The object of research is the thermogasdynamics of swirling air flow in a radial 

rotating channel. 

The subject of research is the effect of rotation on heat transfer and hydraulic 

resistance in a round tube. 

The goal of this work is investigation of effect the channel rotation on the 

thermogasdynamics of swirling air flow in right-hand and left-hand rotation channel. 

The tasks of the diploma work: 

1. Selection of the research object (geometric dimensions). 

2. Development and construction of a computer model. 

3. Search for adequate models of turbulence. 

4. Perform research influence of canal rotation on the thermogasdynamics of swirling 

air flow in radial rotation canal. 

Conclusions: 

1. Analysis of the literature showed that one of the promising methods of cooling 

blades of the gas turbine is cyclone cooling. This method involves the creation of 

swirl flow in cooling channel with round cross section (round tube) with the help 

of tangential supply of coolant. 

2. Verification of package ANSYS was made. Turbulence models and parameters of 

mesh, which provided satisfactory precision results, were identified. 

3. Within the limits of parameters change Ro = 0.1; 0.2; 0.3 and Red = 20,000 

research of influence of canal radial rotation on the thermogasdynamics of swirling 

air flow was made and obtained the following results: 

a) The direction of swirl flow has a significant impact on the flow 

thermogasdynamics. This is due to the presence of the Coriolis force. 

b) Rotation of the channel reduces the total hydraulic resistance of channel. 



 

 

c) When the rotational frequency increases, the local hydraulic losses in a 

swirler and in output turn reduce. 

d) Radial rotation channel is cause of an increase of local heat. Rotation of 

channel gives a greater effect in the direction of swirl flow. 

e) Rotation of channel in the direction of swirl flow has a positive impact on 

the average Nusselt Number (for the front critical point) along the length of 

 Number is increased 

by 10.23%. Rotation of channel in in the opposite direction of direction of 

swirl flow has a negative impact on the average Nusselt Number. When  

-30 rad/s average value Nusselt Number decreases by 12.86%. 

4. In developing the cyclone cooling for GTE need to twist the flow coincides 

with the direction of rotation of the channel. 

Keywords: hydrodynamics, turbulence flow, heat transfer, tilt-tangential swirl, 

turbulence model, centrifugal force, Coriolis force. 
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