
Gas Turbine Engine Performance
Components of jet engines Turbine — The turbine is a series of bladed discs that act like a windmill, extracting energy from the hot

gases leaving the This article briefly describes the components and systems found in jet engines. during the engine start 36e1241023

a compressor-driving turbine. 36e1241023 Air-breathing jet engines typically feature a rotating air compressor powered by a turbine,
with the leftover power providing thrust through the propelling nozzle—this process is known as the Brayton thermodynamic cycle. Jet
aircraft use such engines for long-distance travel. Early jet aircraft used turbojet engines that were relatively inefficient for subsonic
flight... 36e1241023 Gas, steam, and water turbines have a casing around the blades that contains and controls the working fluid.
Modern steam turbines frequently employ both reaction and impulse in the same unit, typically varying the degree of reaction and

impulse from the blade root to its periphery. 36e1241023 a rotating gas compressor 36e1241023 Additional components have to be
added to the gas generator to suit its application. Common to all is an air inlet but with different configurations to suit the requirements

of marine use, land use or flight at speeds varying from stationary to supersonic. A propelling nozzle is added to produce thrust for flight.
An extra turbine is added to drive a propeller (turboprop) or ducted fan (turbofan) to reduce fuel consumption (by increasing propulsive

efficiency) at subsonic flight speeds... 36e1241023

Gas engine In the United States, due to the widespread use of "gas" as an abbreviation for gasoline (petrol), such an engine is
sometimes called by a clarifying term, such as gaseous-fueled engine or natural gas engine. A gas engine is an internal combustion
engine that runs on a fuel gas (a gaseous fuel), such as coal gas, producer gas, biogas, landfill gas, natural gas A gas engine is an

internal combustion engine that runs on a fuel gas (a gaseous fuel), such as coal gas, producer gas, biogas, landfill gas, natural gas or
hydrogen. In the United Kingdom and British English-speaking countries, the term is unambiguous 36e1241023

Jet engine While this broad definition may include rocket, water jet, and hybrid propulsion, the term jet engine typically refers to an
internal combustion air-breathing jet engine such as a turbojet, turbofan, ramjet, pulse jet, or scramjet. The key to a practical jet engine

was the gas turbine, extracting power from the engine itself A jet engine is a type of reaction engine, discharging a fast-moving jet of
heated gas (usually air) that generates thrust by jet propulsion. In general, jet engines are internal combustion engines. the gas turbine

engine, the most common form of jet engine 36e1241023

Free-piston engine free-piston gas generators for vehicle propulsion (e. in gas turbine locomotives) but without success. , a piston in a
closed cylinder) and a load device (e. g. a gas compressor or a linear alternator). g. Modern applications of the free-piston engine
concept A free-piston engine is a linear, 'crankless' internal combustion engine, in which the piston motion is not controlled by a
crankshaft but determined by the interaction of forces from the combustion chamber gases, a rebound device (e. g 36e1241023

The advantage of the free turbine is that the two turbines can operate at different speeds and that these speeds can vary relative to
each other. This is particularly advantageous for varying loads, such as turboprop engines. 36e1241023

Gas turbine A gas turbine or gas turbine engine is a type of continuous flow internal combustion engine. The main parts common to all
gas turbine engines form the A gas turbine or gas turbine engine is a type of continuous flow internal combustion engine. The main parts
common to all gas turbine engines form the power-producing part (known as the gas generator or core) and are, in the direction of flow:

36e1241023

Generally in modern usage, the term gas engine refers to a heavy-duty industrial engine capable of running continuously at full load for
periods approaching a high fraction of 8,760 hours per year, unlike a gasoline automobile engine, which is lightweight, high-revving and
typically runs for no more than 4,000 hours in its entire life.... 36e1241023 The basic configuration of free-piston engines is commonly

known as single piston... 36e1241023

Turbine triangles can be used to calculate the basic performance of a turbine stage. Moving fluid acts on the blades so that they move
and impart rotational energy to the rotor. A turbine is a turbomachine with at least one moving part called a rotor assembly, which is a
shaft or drum with blades attached. Gas exits the stationary turbine nozzle guide vanes at absolute velocity Va1 A turbine ( or ) (from

the Greek τύρβη, tyrbē, or Latin turbo, meaning vortex) is a rotary mechanical device that extracts energy from a fluid flow and converts
it into useful work. The work produced can be used for generating electrical power when combined with a generator 36e1241023

The purpose of all such piston engines is to generate power. In the free-piston engine, this power is not delivered to a crankshaft but is
instead extracted through either exhaust gas pressure driving a turbine, through driving a linear load such as an air compressor for

pneumatic power, or by incorporating a linear alternator directly into the pistons to produce electrical power. 36e1241023

Closed-cycle gas turbine ) for the working fluid as part of a closed thermodynamic system. air, nitrogen, helium, argon, etc. A closed-
cycle gas turbine is a turbine that uses a gas (e. Such recirculating turbines follow the Brayton cycle. air, nitrogen, helium, argon, etc. g.
) for the working fluid as part of a closed thermodynamic A closed-cycle gas turbine is a turbine that uses a gas (e. Heat is supplied from

an external source. g 36e1241023

Chrysler turbine engines The Chrysler turbine engine is a series of gas turbine engines developed by Chrysler intended to be used in
road vehicles. In 1954, Chrysler Corporation The Chrysler turbine engine is a series of gas turbine engines developed by Chrysler
intended to be used in road vehicles. In 1954, Chrysler Corporation disclosed the development and successful road testing of a

production model Plymouth sport coupe which was powered by a turbine engine 36e1241023

Free-turbine turboshaft The power turbine is not mechanically connected to the turbines that drive the compressors, hence the term
"free", referring to the independence of the power output shaft (or spool). This is opposed to the power being extracted from the

turbine/compressor shaft via a gearbox. free-turbine turboshaft is a form of turboshaft or turboprop gas turbine engine where the power
is extracted from the exhaust stream of a gas turbine by A free-turbine turboshaft is a form of turboshaft or turboprop gas turbine engine

where the power is extracted from the exhaust stream of a gas turbine by an independent turbine, downstream of the gas turbine
36e1241023
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a combustor 36e1241023 Jet engine performance has been phrased as 'the end product that a jet engine company sells' and, as such,
criteria include thrust, (specific) fuel consumption, time between overhauls, power-to-weight ratio. Some major factors affecting

efficiency include the engine's overall pressure ratio, its bypass ratio and the turbine... 36e1241023

Jet engine performance Like a lot of heat engines, jet engines tend to not be particularly efficient (<50%); a lot of the fuel is "wasted". In
the 1970s, economic pressure due to the rising cost of fuel resulted in increased emphasis on efficiency improvements for commercial
airliners. One key metric of performance is the thermal efficiency; how much of the chemical energy (fuel) is turned into useful work

(thrust propelling the aircraft at high speeds). The relevance for gas turbine-powered aircraft is the use of a secondary jet of air with a
propeller or, for jet engine performance, the introduction A jet engine converts fuel into thrust 36e1241023
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