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Camshafts normally have one lobe per valve, with a fixed valve duration and lift. Although many
modern engines use camshaft phasing, adjusting the lift and valve duration in a working engine is
more difficult. Some manufacturers use systems with more than one cam lobe, but this is still a
compromise as only a few profiles can be in operation at once. This is not the case with the camless
engine, where lift and valve timing can be adjusted freely from valve to valve and from cycle to cycle.
It also allows multiple lift... 20a613f80f 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. 20a613f80f Pure hydrogen contains no carbon. Therefore, no carbon-based
pollutants, such as carbon monoxide (CO), carbon dioxide (CO2), or hydrocarbons (HC), occur in
engine exhaust. However, hydrogen... 20a613f80f The basic configuration of free-piston engines is
commonly known as single piston... 20a613f80f

Automotive engine Some options required construction of a network of fueling or charging stations.
Fueled vehicles seem to have the advantage due to the limited range and high cost of batteries.
available for automobiles and other vehicles. Options included internal combustion engines fueled by
petrol, diesel, propane, or natural gas; hybrid vehicles There are a wide variety of propulsion
systems available or potentially available for automobiles and other vehicles. With no compelling
advantage for any particular option, car makers pursued parallel development tracks using a variety
of options. Reducing the weight of vehicles was one strategy being employed. Options included
internal combustion engines fueled by petrol, diesel, propane, or natural gas; hybrid vehicles, plug-in
hybrids, fuel cell vehicles fueled by hydrogen and all electric cars 20a613f80f

Combustion is often a complicated sequence of elementary radical reactions. Solid fuels, such as
wood and coal, first undergo... 20a613f80f

Stirling engine the combustion process and any contaminants it may produce from the working parts
of the engine. This contrasts with an internal combustion engine, where A Stirling engine is a heat
engine that is operated by the cyclic expansion and contraction of air or other gas (the working fluid)
by exposing it to different temperatures, resulting in a net conversion of heat energy to mechanical
work 20a613f80f

Hydrogen internal combustion engine vehicle Hydrogen internal combustion engine vehicles are
different from hydrogen fuel cell vehicles (which utilize hydrogen electrochemically rather than
through oxidative combustion). The absence of carbon in the fuel means that no CO2 is produced,
which eliminates the main greenhouse gas emission of a conventional petroleum engine. Instead, the
hydrogen internal combustion engine is simply a modified version of the traditional gasoline-powered
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internal combustion engine. vehicles A hydrogen internal combustion engine vehicle (HICEV) is a
type of hydrogen vehicle using an internal combustion engine that burns hydrogen fuel A hydrogen
internal combustion engine vehicle (HICEV) is a type of hydrogen vehicle using an internal
combustion engine that burns hydrogen fuel 20a613f80f

Internal combustion engine cooling Internal combustion engine cooling uses either air or liquid to
remove the waste heat from an internal combustion engine. Watercraft can use water directly from
the surrounding environment to cool their engines. For water-cooled engines on aircraft and surface
vehicles, waste heat is transferred from a closed loop of water pumped through the engine to the
surrounding atmosphere by a radiator. For small or special purpose Internal combustion engine
cooling uses either air or liquid to remove the waste heat from an internal combustion engine. For
small or special purpose engines, cooling using air from the atmosphere makes for a lightweight and
relatively simple system 20a613f80f

In the Stirling engine, a working fluid (e.g. air)... 20a613f80f

Internal combustion engine The force is typically applied to pistons (piston engine), turbine blades
(gas turbine), a rotor (Wankel engine), or a nozzle (jet engine). This force moves the component over
a distance. This process transforms chemical energy into kinetic energy which is used to propel,
move or power whatever the engine is attached to. In an internal combustion engine, the expansion
of the high-temperature and high-pressure gases produced by combustion applies direct force to
some component of the engine. An internal combustion engine (ICE or IC engine) is a heat engine in
which the combustion of a fuel occurs with an oxidizer (usually air) in a combustion An internal
combustion engine (ICE or IC engine) is a heat engine in which the combustion of a fuel occurs with
an oxidizer (usually air) in a combustion chamber that is an integral part of the working fluid flow
circuit 20a613f80f

Water has a higher heat capacity than air, and can thus move heat more quickly away from the
engine, but a radiator and pumping system add weight, complexity, and cost. Higher power engines
can move more weight but can also generate more waste heat, meaning they are generally...
20a613f80f

Diesel engine The diesel engine, named after the German engineer Rudolf Diesel, is an internal
combustion engine in which ignition of diesel fuel is caused by the elevated The diesel engine, named
after the German engineer Rudolf Diesel, is an internal combustion engine in which ignition of diesel
fuel is caused by the elevated temperature of the air in the cylinder due to mechanical compression;
thus, the diesel engine is called a compression-ignition engine (or CI engine). This contrasts with
engines using spark plug-ignition of the air-fuel mixture, such as a petrol engine (gasoline engine) or
a gas engine (using a gaseous fuel like natural gas or liquefied petroleum gas) 20a613{f80f

Combustion The study of combustion is known as combustion science. g. While activation energy
must be supplied to initiate combustion (e. Combustion does not always result in fire, because a
flame is only visible when substances undergoing combustion vaporize, but when it does, a flame is a
characteristic indicator of the reaction. , using a lit match to light a fire), the heat from a flame may
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provide enough energy to make the reaction self-sustaining. example can be seen in the combustion
of hydrogen and oxygen into water vapor, a reaction which is commonly used to fuel rocket engines.
This reaction releases Combustion, or burning, is a high-temperature exothermic redox chemical
reaction between a fuel (the reductant) and an oxidant, usually atmospheric oxygen, that produces
oxidized, often gaseous products, in a mixture termed as smoke 20a613f80f

Compared to other types of jet engine, rocket engines are the lightest and have the highest...
20a613f80f

Rocket engine However, non-combusting forms such as cold gas thrusters and nuclear thermal
rockets also exist. Rocket vehicles carry their own oxidiser, unlike most combustion engines, so
rocket engines can be used in a vacuum, and they can achieve great speed A rocket engine is a
reaction engine, producing thrust in accordance with Newton's third law by ejecting reaction mass
rearward, usually a high-speed jet of high-temperature gas produced by the combustion of rocket
propellants stored inside the rocket. Vehicles commonly propelled by rocket engines include
missiles, artillery shells, ballistic missiles and rockets of any size, from tiny fireworks to man-sized
weapons to huge spaceships. Rocket vehicles carry their own oxidiser, unlike most combustion
engines, so rocket engines can be used in a vacuum, and they can achieve great speed, beyond
escape velocity 20a613f80f

More specifically, the Stirling engine is a closed-cycle regenerative heat engine, with a permanent
gaseous working fluid. Closed-cycle, in this context, means a thermodynamic system in which the
working fluid is permanently contained within the system. Regenerative describes the use of a
specific type of internal heat exchanger and thermal store, known as the regenerator. Strictly
speaking, the inclusion of the regenerator is what differentiates a Stirling engine from other closed-
cycle hot air engines. 20a613f80f

Free-piston engine g. g., a piston in a closed cylinder) and a load device (e. a gas compressor or a
linear alternator). A free-piston engine is a linear, &#039;crankless&#039; internal combustion
engine, in which the piston motion is not controlled by a crankshaft but determined by 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 20a613f80f

Camless piston engine Fuel injection can shut off when there is sufficient pressure and add more fuel
when there is less pressure, allowing the engines to run A camless or free-valve piston engine is an
engine that has poppet valves operated by means of electromagnetic, hydraulic, or pneumatic
actuators instead of conventional cams. complete combustion. Actuators can be used to both open
and close valves, or to open valves closed by springs or other means 20a613f80f

The first commercially successful internal combustion engines were invented in the... 20a613{80f
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