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Abstract 

The basic operation of a gas turbine is a Brayton cycle with air as the working fluid. Atmospheric air 

flows through the compressor, increasing its pressure. Energy would then be tried to introduce by 

spraying fuel into the air and igniting it to build a high temperatureflow. This superheated steam gas 

enters a turbine, producing shaft work output in the process. The unutilized energy can be generated in 

the exhaust gases. The design of the gas turbine is determined by its intended use in order to obtain the 

most ideal energy distribution between thrust and shaft work. Gas turbines are open systems that cannot 

refill with the same air; hence they do not incorporate the fourth stage of the Brayton cycle, which 

involves cooling the working fluid. 
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INTRODUCTION 

A gas turbine works by compressing the working gas (air) and heating it initially through the 

combustion energy of the fuel. The working gas is heated and pressed to high levels. Utilizing the 

interaction between the gas and the blades, the engine transforms the power of the gas into the spinning 

energy of the blades. The gas turbine comes in two varieties. One is the internal type known as the open 

cycle, while the other is known as the closed cycle (external type). The air compressor, combustor, and 

turbine are the basic parts of both designs. 

 

Due to the use of continuous combustion, gas turbines can manage higher gas flows than 

reciprocating internal combustion engines. The gas turbine is then a good choice for a high-power 

engine. This benefit is utilised by the jet engine, a type of gas turbine used in aeroplanes. The Brayton 

cycle, which underlies how a gas turbine works, has several variations, one of which is the addition of 

a regenerator. By recovering some of the energy from the exhaust gas, a gas turbine with a regenerator 

(heat exchanger) warms the air before it enters the combustor [1-5]. 

 

Gas Turbines 

A regenerator internal combustion engine is referred to as a gas turbine or combustion turbine. The 

part of a gas turbine engine that produces power (also known as the gas generator or core) is made up 

of the main parts that are common to all gas turbine engines and are located in the direction of flow. 

● a rotating gas compressor 

● a combustor 

● a compressor-driving turbine 

 

The gas generator needs to have extra parts to fit its 

intended use. An air intake is a feature that all have 

in common, although they are all configured 

differently to meet the needs of flying at different 

speeds, from supersonic to stationary to land use. 

The addition of a propelling nozzle provides thrust 

for flight. At subsonic flying speeds, a second 
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turbine is used to power a turboprop or ducted fan, which reduces fuel consumption (by improving 

propulsive efficiency). 

 

A second turbine is also necessary to power an electrical generator, a maritime propeller, a land 

vehicle's turboshaft, or a helicopter's rotor (power turbine). The inclusion of an afterburner increases 

the thrust-to-weight ratio for flying. 

 

Working 

In a perfect gas turbine, gases go through four thermodynamic processes: isobaric combustion 

(constant pressure), isentropic compression, isentropic expansion, and heat rejection. All of these make 

up the Brayton cycle. 

 

Whenever gas is pressurized in a real gas turbine, internal friction and turbulence irreversibly convert 

mechanical energy into pressure and heat energy (in either a centrifugal or axial compressor). The 

combustion chamber is heated, which causes the gas's specific volume to rise and its pressure to slightly 

decrease. Again, irreversible energy change takes place as the turbine expands via the stator and rotor 

passageways. Instead of rejecting heat, fresh air is drawn in. 

 

The engine's exit pressure will be kept as close to the entrance as possible if a power turbine is used 

to power a helicopter rotor or a large industrial generator. This will leave just enough energy to 

compensate for the pressure drops in the exhaust ducting and expel the exhaust. 

 

For a turboprop engine to operate as economically as possible, there must be a specific balance 

between jet thrust and propeller power. The compressor and other components in a turbojet engine can 

only be operated with the pressure and energy that have been removed from the flow. To create a jet to 

power an aeroplane, the leftover high-pressure gases are propelled via a nozzle. 

 

To achieve the necessary blade tip speed, the shaft must rotate at a greater rate as the engine size 

decreases. The greatest pressure ratios that the turbine and compressor can achieve depend on the blade-

tip speed. As a result, the engine's potential for maximum power and efficiency is constrained. If a 

rotor's diameter is cut in half, the rotational speed must increase by two times for the tip speed to remain 

constant. For instance, although tiny turbines can spin at speeds of up to 500,000 rpm, big jet engines 

run between 10,000 and 25,000 rpm. 

 

Gas turbines might be less complicated mechanically than internal combustion piston engines. The 

compressor/shaft/turbine rotor assembly, the only major moving component of a simple turbine, may 

be accompanied by other moving components in the fuel system. This may then have an impact on cost. 

For instance, the Jumo 004 required less skilled labour to build (including manufacture, assembly, and 

shipping), taking just 375 hours as against to 1,400 for the BMW 801, and was less expensive in terms 

of materials than the Junkers 213 piston engine, which cost 35,000 RM. 

 

But this also meant that efficiency and dependability suffered. More complex gas turbines, that may 

include two or three shafts (spools), hundreds of compressor and turbine blades, moveable stator blades, 

and a significant quantity of external tubing for the fuel, lubricant, and air systems, are frequently used 

in modern jet engines and combined cycle power plants. These advanced gas turbines are built to precise 

specifications and use temperature-resistant alloys. Due to all of this, building a simple gas turbine is 

frequently more difficult than building a piston engine [6-10]. 

 

Additionally, the gas must be processed to exact fuel specifications in order for modern gas turbine 

power plants to operate at peak efficiency. Fuel gas conditioning systems prepare natural gas for use in 

turbines so that it meets exact requirements for pressure, temperature, gas composition, and associated 

wobbe-index. 
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The main advantage of a gas turbine engine has always been its power to weight ratio. Gas turbines 

are ideal for aeroplane propulsion because they can provide a lot of useful work from a very light engine. 

 

A design's thrust and journal bearings are essential components. They are rolling element bearings 

with oil cooling or hydrodynamic oil bearings. Foil bearings have a significant potential for usage in 

small gas turbines and auxiliary power units, as well as in various other small devices like micro 

turbines. 

 

Types 

Jet engines 

The exhaust gases from gas turbines made specifically for airbreathing jet engines or ducted fans 

linked to the gas turbines can both produce thrust. Those jet engines that generate thrust by adding a 

ducted fan are frequently referred to as turbofans or (rarely) fan-jets, while those that do so directly 

from the impulse of exhaust gases are frequently referred to as turbojets. 

 

In liquid fuel rockets, a turbopump is generally powered by a gas turbine, allowing the usage of light, 

low-pressure tanks and lowering the rocket's empty weight. 

 

Turboprop Engines 

A turboprop engine is a turbine engine which uses a reduction gear to power an aircraft's propeller. 

Turboprop engines are found in various sizes of aircraft, including the small general aviation Cessna 

208 Caravan, the military trainer Embraer EMB 312 Tucano, the medium commuter Bombardier Dash 

8, and the enormous Airbus A400M transport and 60-year-old Tupolev Tu-95 strategic bomber. 

 

Aeroderivative gas turbines 

Industrial gas turbines are usually longer and heavier than aero derived gas turbines, that are designed 
on contemporary aviation gas turbine engines. 
 

Because they can be shut down rapidly and can adapt to changes in load more quickly than industrial 
machines, aero variants are utilised in the production of electrical power. They help cut weight in the 
marine industry as well. Examples of typical types include the Pratt & Whitney PW4000 and 
aeroderivative models of the Rolls-Royce RB211 and General Electric LM2500 and LM6000. 
 

Amateur gas turbines 

More and more amateurs are using and even building gas turbines. 
 

These are just commercial turbines that have been purchased through military surplus or scrapyard 
sales and then run for exhibition as a side hobby of engine collecting. In its most extreme manifestation, 
amateurs have even repaired engines that couldn't be fixed by professionals and utilised them to 
compete for the land speed record. 
 

The most basic type of self-built gas turbine uses an automobile turbocharger as its main component. 
Pipes are connected and a combustion chamber is built between both the compressor and turbine 
components. 
 

Large model aeroplanes can be powered by more complex turbojets because of their powerful thrust 
and low weight. The complete engine is constructed utilizing raw materials, along with a centrifugal 
compressor wheel composed of plywood, epoxy, and wrapped carbon fibre strands, in accordance with 
the Schreckling design. 
 

For the amateur, a number of small businesses currently provide miniature turbines and their 
components. These commercial and semi-commercial microturbines are now used by the majority of 
turbojet-powered model aircraft instead of a home-built unit similar to Schreckling's. 
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CONCLUSION 

In aviation, where they generate jet propulsion, gas turbines are by far the most significant 

application. The topic will be covered in-depth in a separate section of the essay due to the importance 

of this application and the variety of modern jet engines. 

 

The current debate will touch on the employment of gas turbines in the production of electric power 

and in some industrial processes, as well as take into account their function in the propulsion of ships, 

locomotives, and automobiles. 
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