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Design of gas turbine rotar blade subjected to modal analysis

ABSTRACT

The Finite Element Analysis of the Gas Turbine Wheel is analyzed because it is the design-optimizing step and plays vital role in the design process. Gas turbines operate on the principle of moving relatively large quantities of gases through the cycle at very high velocities. Due to this high speed, centrifugal loads act on the wheel rim or the blade root. 
Rotor and blades of gas turbine are subjected to static and dynamic stresses caused by centrifugal force and thermal loading. A combination of repeated loading and high temperature is responsible for rapid damage accumulation. The temperature and thermal stress conditions arising because of hot gas on to the rotor and blades must be exactly known and controlled. The factors responsible for stress levels are basically the gas temperature, size and geometry of rotor and Finite element Analysis is done to select materials on the basis of their mechanical, physical and chemical properties also keeping in mind the economy of the component and to construct a prototype, test it, evaluate the performance of it, and if necessary, redesign the part in the light of test results. 

Applications resulting from the advancement in computer technology made numerical methods to be employed in analyzing various stresses acting on a component. One such technique is the “Finite Element Analysis”, which is meant to analyze the design of wheel under working conditions by using ‘ANSYS’. Using Finite Element Method an effort is made to analyze the temperature distribution within the turbine rotor, structural and thermal analysis is done on the rotor to find out the time varying stresses, which occur by the forces developed due to rotation, pressure and temperature variations.

The present dissertation describes the structural and thermal analysis of a gas turbine rotor wheel. This study has primarily focused on the centrifugal, pressure and the thermal stresses arising in the rotor wheel. The stresses for the disk obtained from analytical method are found to be well in agreement with that obtained from ANSYS. From the results obtained it is noticed that the values are in tolerable limits. Hence the design is safe, the rotor wheel is expected to perform well in spite of all the stringent operating conditions and it is ready for manufacturing process. 

Further Details Contact: A Vinay 9030333433, 08772261612
Email: takeoffstudentprojects@gmail.com | www.takeoffprojects.com

image1.png
takeoff

i Techmatoores (7 140




