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Development of Gas Turbines 

The gas turbine has experienced phenomenal progress and growth 
since its first successful development in the 1930s. The early gas 
turbines built in the 1940s and even 1950s had simple-cycle efficiencies 
of about 17 percent because of the low compressor and turbine 
efficiencies and low turbine inlet temperatures due to metallurgical 
limitations of those times. Therefore, gas turbines found only limited 
use despite their versatility and their ability to burn a variety of fuels. 
The efforts to improve the cycle efficiency concentrated in three areas: 
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1. Increasing the turbine inlet (or firing) temperatures  

This has been the primary approach taken to improve gas-turbine efficiency. The 
turbine inlet temperatures have increased steadily from about 540 C (1000 F) in the 
1940s to 1425 C (2600 F) and even higher today. These increases were made 
possible by the development of new materials and the innovative cooling techniques 
for the critical components such as coating the turbine blades with ceramic layers 
and cooling the blades with the discharge air from the compressor. Maintaining high 
turbine inlet temperatures with an air-cooling technique requires the combustion 
temperature to be higher to compensate for the cooling effect of the cooling air. 
However, higher combustion temperatures increase the amount of nitrogen oxides 
(NOx), which are responsible for the formation of ozone at ground level and smog. 
Using steam as the coolant allowed an increase in the turbine inlet temperatures by 
200 F without an increase in the combustion temperature. Steam is also a much 
more effective heat transfer medium than air. 
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2. Increasing the efficiencies of turbo machinery components  

The performance of early turbines suffered greatly from the 
inefficiencies of turbines and compressors. However, the advent of 
computers and advanced techniques for computer-aided design made it 
possible to design these components aerodynamically with minimal 
losses. The increased efficiencies of the turbines and compressors 
resulted in a significant increase in the cycle efficiency. 
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3. Adding modifications to the basic cycle The simple-cycle 
efficiencies of early gas turbines were practically doubled by 
incorporating intercooling, regeneration (or recuperation), and 
reheating. These improvements, of course, come at the expense of 
increased initial and operation costs, and they cannot be justified unless 
the decrease in fuel costs offsets the increase in other costs. The 
relatively low fuel prices, the general desire in the industry to minimize 
installation costs, and the tremendous increase in the simple-cycle 
efficiency to about 40 percent left little desire for opting for these 
modifications. 

















































• Back Work Ratio 

The fraction of the work produced by the turbine that is consumed by 
the compressor. 















Video 

Siemens’ Flex-Plants™ - Flexible Combined Cycle Power Generation.mp4


Video 

The new Igelsta Cogeneration Power plant.mp4







