
 

Abstract: Throughout the design process, our team decided we 

wanted to design this turbine in such a way that, if damaged or 

redesigned, we could easily swap out parts. Not only was this 

characteristic especially useful for us as designers, but we 

figured that a real world turbine that is easy to 

assemble/disassemble would also be easy to repair. In the event 

of a blade getting broken or a part being worn, the ability to 

disassemble and reassemble the turbine in a matter of minutes 

would be especially useful and appreciated by maintenance 

workers. We believe that this motivation is evident in our 

design. To reduce high temperatures, high stresses, and a 

potential environment of high vibration on blades. To reduce 

blade failures which are potentially destroying the blade. To 

increase the blade life. To increase the gas turbine plant life. 

  

 

 
Key words: About four key words or phrases in alphabetical 

order, separated by commas.  

 

INTRODUCTION 

In a gas turbine engine, a single turbine section is made up 

of a disk or hub that holds many turbine blades. That turbine 

section is connected to a compressor section via a shaft (or 

"spool"), and that compressor section can either be axial or 

centrifugal. Air is compressed, raising the pressure and 

temperature, through the compressor stages of the engine. The 

temperature is then greatly increased by combustion of fuel 

inside the combustor, which sits between the compressor 

stages and the turbine stages. The high temperature and high 

pressure exhaust gases then pass through the turbine stages. 

The turbine stages extract energy from this flow, lowering the 

pressure and temperature of the air and transfer the kinetic 

energy to the compressor stages along the spool. This process 

is very like how an axial compressor works, only in reverse.  

The number of turbine stages varies in different types of 

engines, with high bypass ratio engines tending to have the 

most turbine stages. The number of turbine stages can have a 

great effect on how the turbine blades are designed for each 

stage. Many gas turbine engines are twin spool designs, 

meaning that there is a high pressure spool and a low pressure 

spool. Other gas turbines use three spools, adding an 

intermediate pressure spool between the high and low 

pressure spool. The high pressure turbine is exposed to the 

hottest, highest pressure air, and the low pressure turbine is 

subjected to cooler, lower pressure air. 

 

 

PROCEDURE  

MOTIVATION 

 

• Thermal fatigue-nozzles, combustor components. 

• Environmental attack (oxidation, sulphidation, hot 

corrosion, standby corrosion) 

• Creep damage-hot section nozzles and blades. 

• Erosion and wear. 

• Thermal aging. 

Due to this above problem gas turbine blade life is affected 

drastically. 

 

NEED OF PROJECT 

 

1. Under these severe operating conditions inside the gas 

and steam turbines, the blades face high temperature, 

high stresses, and potentially high vibrations. 

2.  Steam turbine blades are critical components in 

power plants which convert the linear motion of high 

temperature and high pressure steam flowing down a 

pressure gradient into a rotary motion of the turbine shaft. 

3. Turbine blades are subjected to very strenuous 

environments inside a gas turbine. They face high 

temperatures, high stresses, and a potential environment 

of high vibration.  

4. All three of these factors can lead to blade failures, 

potentially destroying the engine, therefore turbine 

blades are carefully designed to resist these conditions. 

5. Turbine blades are subjected to stress from centrifugal 

force (turbine stages can rotate at tens of thousands of 

revolutions per minute (RPM)) and fluid forces that can 

cause fracture, yielding, or creep failures.  

6.  The high temperatures can also make the blades 

susceptible to corrosion failures. Finally, vibrations from 

the engine and the turbine itself (see blade pass frequency) 

can cause fatigue failures. 
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LIMITATIONS OF PROJECT 

 

1. High rate Compressor is required. 

2. Material is high in cost. 

3. High temperature is required. 
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CONCLUSION 

Turbine blades face high temperatures, high stresses, and a 

potential environment of high vibration. All three of these 

factors can lead to blade failures, potentially destroying the 

turbine, therefore turbine blades are carefully designed to 

resist these conditions 
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