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Diesel is a game engine developed and used by Grin. The engine was originally developed for
their game Ballistics and has been used, albeit with modifications, in a number of other games
since then. The first installment of the engine was developed in close collaboration with Nvidia ,
aimed to showcase the capabilities of their latest graphics chip at the time, the GeForce 3. The
engine is currently in use by Overkill Software , former owners of the now defunct developer
Grin. Overkill's game, Payday: The Heist , uses a modified version of this engine. From
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Wikipedia by expanding it. The aircraft diesel engine or aero diesel is a diesel -powered aircraft
engine. They were used in airships and tried in aircraft in the late s and s, but never widely
adopted beyond this. Their main advantages are their excellent specific fuel consumption , the
reduced flammability and somewhat higher density of their fuel, but these have been
outweighed by a combination of inherent disadvantages compared to gasoline-fueled or
turboprop engines. The ever-rising cost of avgas and doubts about its future availability [1]
have spurred a resurgence in aircraft diesel engine production in the early s. Using diesel
engines in aircraft is additionally advantageous from the standpoint of environmental protection
as well as the protection of human health, since the tetraethyllead antiknock ingredient of avgas
has long [3] been known to be highly toxic [4] [5] [6] as well as polluting. A number of
manufacturers built diesel aero engines in the s and s; the best known were the Packard
air-cooled radial, and the Junkers Jumo , which was moderately successful, but proved
unsuitable for combat use in World War II. The use of a diesel had been specified for its low fire
risk fuel. The first successful flight of a diesel powered aircraft was made on September 18, , in
a Stinson model SM-1DX Detroiter registration number X Entering service in the early s, the
two-stroke Junkers Jumo opposed-piston engine was much more widely used than previous
aero diesels. This engine proved unsuitable in military applications and subsequent German
aircraft engine development concentrated on gasoline and jet engines. The Soviet World War
II-era four-engine strategic bomber Petlyakov Pe-8 was built with Charomskiy ACh diesel
engines; but just after the war's end , both its diesels, and gasoline-fueled Mikulin inline V12
engines for surviving Pe-8 airframes were replaced with Shvetsov -designed radial gasoline
engines because of efficiency concerns. The Yermolaev Yer-2 long-range medium bomber was
also built with Charomskiy diesel engines. Other manufacturers also experimented with diesel
engines in this period, such as the French Bloch later Dassault Aviation , whose MB bomber
prototype used Clerget diesels of radial design. The Royal Aircraft Establishment developed an
experimental compression ignition diesel version of the Rolls-Royce Condor in , flying it in a
Hawker Horsley for test purposes. Interest in diesel engines in the postwar period was sporadic.
The lower power-to-weight ratio of diesels, particularly compared to turboprop engines,
weighed against the diesel engine. With fuel available cheaply and most research interest in
turboprops and jets for high-speed airliners, diesel-powered aircraft virtually disappeared. The
near-death of the general aviation market in the s saw a massive decline in the development of
any new aircraft engine types. Several factors have emerged to change this equation. First, a
number of new manufacturers of general aviation aircraft developing new designs have
emerged. Second, in Europe in particular, avgas has become very expensive. Third, in several
particularly remote locations, avgas is harder to obtain than diesel fuel. Finally, automotive
diesel technologies have improved greatly in recent years, offering higher power-to-weight
ratios more suitable for aircraft application. Certified diesel-powered light planes are currently
available, and a number of companies are developing new engine and aircraft designs for the
purpose. Many of these run on readily available jet fuel kerosene , or on conventional
automotive diesel. Simulations indicate lower maximum payload due to the heavier engine, but
also longer range at medium payload. The direction of operation was changed by shifting gears

on the camshaft. From full power forward, the engines could be brought to a stop, changed
over, and brought to full power in reverse in less than 60 seconds. Nevil Shute Norway wrote
that the demonstration flight of the airship R was changed from India to Canada, "when she got
petrol engines, because it was thought that a flight to the tropics with petrol on board would be
too hazardous. It is curious after over twenty years to recall how afraid everyone was of petrol
in those days c. I think the truth is that everyone was diesel-minded in those days; it seemed as
if the diesel engine for aeroplanes was only just around the corner, with the promise of great
fuel economy". This engine was developed from an engine used in railcars. Continental Motors,
Inc. The Centurion 4. Several hundred Thielert-powered airplanes are flying. It is now certified
as retrofit on several Cessna models in Europe and the US, and Maule is working toward
certification of the M It produces DieselJet s. A number of other manufacturers are currently
developing experimental diesel engines, many using aircraft-specific designs rather than
adapted automotive engines. Many are using two-stroke designs, with some opposed-piston
layouts directly inspired by the original Junkers design. Diesel Air Limited, Wilksch and Zoche
have all had considerable problems bringing their prototype designs into production, with
delays running into several years. Wilksch originally showed a two-cylinder prototype alongside
the three- and four-cylinder models. Using a ported two-stroke design, they have also flown a
prototype engine in a pusher configuration. Velocity aircraft are claiming delivery of
non-certified engines since and hope to achieve certification early in DeltaHawk engines have a
dry oil sump, so they can run in any orientation: upright, inverted or vertical shaft by changing
the location of the oil scavenge port. They can also run counter-rotation for installation in twins
to eliminate the critical engine issue. The Bourke engine , designed by Russell Bourke, of
Petaluma, CA, is an opposed rigidly connected twin cylinder design using the detonation
principle. Their engine has flown in test aircraft and airship installations. Unlike the Junkers, it
is made for horizontal installation with a central output shaft for the geared cranks, the overall
installed shape thereby approximately resembling a four-stroke flat-four engine. However, the
Gemini is an engine. They have recently announced that Tecnam will test a prototype with the
Gemini engine. Wisconsin-based Engineered Propulsion Systems develops its Graflight
liquid-cooled V-8 engine with steel pistons and compacted graphite iron crankcase for better
strength and durability than aluminum at similar weight, increasing time between overhauls to
3, h. It is managed by a Bosch ECU and consumes Jet A, JP-8 or straight diesel for general
aviation aircraft and small helicopters , military drones , small boats or troop carriers, and its
low vibration allows the use of composite or aluminum airscrews. It is a four-stroke inline turbo
charged engine. Formerly Vulcan Aircraft Engines until September The FlyEco diesel is a
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has media related to Aircraft diesel engines. The diesel engine , named after Rudolf Diesel , is
an internal combustion engine in which ignition of the fuel is caused by the elevated
temperature of the air in the cylinder due to the mechanical compression; thus, the diesel
engine is a so-called compression-ignition engine 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. Diesel engines work by
compressing only the air. This increases the air temperature inside the cylinder to such a high
degree that atomised diesel fuel injected into the combustion chamber ignites spontaneously.

With the fuel being injected into the air just before combustion, the dispersion of the fuel is
uneven; this is called a heterogeneous air-fuel mixture. The diesel engine has the highest
thermal efficiency engine efficiency of any practical internal or external combustion engine due
to its very high expansion ratio and inherent lean burn which enables heat dissipation by the
excess air. Diesel engines may be designed as either two-stroke or four-stroke cycles. They
were originally used as a more efficient replacement for stationary steam engines. Since the s,
they have been used in submarines and ships. Use in locomotives, trucks, heavy equipment
and electricity generation plants followed later. In the s, they slowly began to be used in a few
automobiles. Since the s, the use of diesel engines in larger on-road and off-road vehicles in the
US has increased. According to Konrad Reif, the EU average for diesel cars accounts for half of
newly registered cars. In , Rudolf Diesel , who was a student at the "Polytechnikum" in Munich ,
attended the lectures of Carl von Linde. According to Diesel, this ignited the idea of creating a
highly efficient engine that could work on the Carnot cycle. Diesel was heavily criticised for his
essay, but only few found the mistake that he made; [10] his rational heat motor was supposed
to utilise a constant temperature cycle with isothermal compression that would require a much
higher level of compression than that needed for compression ignition. Diesel's idea was to
compress the air so tightly that the temperature of the air would exceed that of combustion.
However, such an engine could never perform any usable work. By June , Diesel had realised
his original cycle would not work and he adopted the constant pressure cycle. Notice that there
is no longer a mention of compression temperatures exceeding the temperature of combustion.
Now it is simply stated that the compression must be sufficient to trigger ignition. Diesel was
attacked and criticised over a time period of several years. Critics have claimed that Diesel
never invented a new motor and that the invention of the diesel engine is fraud. His claims were
unfounded and he lost a patent lawsuit against Diesel. Diesel sought out firms and factories that
would build his engine. On 10 August , the first ignition took place, the fuel used was petrol.
Between 8 November and 20 December , the second prototype had successfully covered over
hours on the test bench. In the January report, this was considered a success. In February ,
Diesel considered supercharging the third prototype. During summer that year the engine was
built, it was completed on 6 October The engine was rated The characteristics of a diesel engine
are []. The diesel internal combustion engine differs from the gasoline powered Otto cycle by
using highly compressed hot air to ignite the fuel rather than using a spark plug compression
ignition rather than spark ignition. In the diesel engine, only air is initially introduced into the
combustion chamber. The air is then compressed with a compression ratio typically between
and This high compression causes the temperature of the air to rise. At about the top of the
compression stroke, fuel is injected directly into the compressed air in the combustion
chamber. This may be into a typically toroidal void in the top of the piston or a pre-chamber
depending upon the design of the engine. The fuel injector ensures that the fuel is broken down
into small droplets, and that the fuel is distributed evenly. The heat of the compressed air
vaporises fuel from the surface of the droplets. The vapour is then ignited by the heat from the
compressed air in the combustion chamber, the droplets continue to vaporise from their
surfaces and burn, getting smaller, until all the fuel in the droplets has been burnt. Combustion
occurs at a substantially constant pressure during the initial part of the power stroke. The start
of vaporisation causes a delay before ignition and the characteristic diesel knocking sound as
the vapour reaches ignition temperature and causes an abrupt increase in pressure above the
piston not shown on the P-V indicator diagram. When combustion is complete the combustion
gases expand as the piston descends further; the high pressure in the cylinder drives the piston
downward, supplying power to the crankshaft. As well as the high level of compression
allowing combustion to take place without a separate ignition system, a high compression ratio
greatly increases the engine's efficiency. Increasing the compression ratio in a spark-ignition
engine where fuel and air are mixed before entry to the cylinder is limited by the need to prevent
pre-ignition , which would cause engine damage. Since only air is compressed in a diesel
engine, and fuel is not introduced into the cylinder until shortly before top dead centre TDC ,
premature detonation is not a problem and compression ratios are much higher. The pâ€”V
diagram is a simplified and idealised representation of the events involved in a diesel engine
cycle, arranged to illustrate the similarity with a Carnot cycle. Starting at 1, the piston is at
bottom dead centre and both valves are closed at the start of the compression stroke; the
cylinder contains air at atmospheric pressure. This is only approximately true since there will be
some heat exchange with the cylinder walls. During this compression, the volume is reduced,
the pressure and temperature both rise. At or slightly before 2 TDC fuel is injected and burns in
the compressed hot air. Chemical energy is released and this constitutes an injection of thermal
energy heat into the compressed gas. Combustion and heating occur between 2 and 3. In this
interval the pressure remains constant since the piston descends, and the volume increases;

the temperature rises as a consequence of the energy of combustion. At 3 fuel injection and
combustion are complete, and the cylinder contains gas at a higher temperature than at 2.
Between 3 and 4 this hot gas expands, again approximately adiabatically. Work is done on the
system to which the engine is connected. During this expansion phase the volume of the gas
rises, and its temperature and pressure both fall. At 4 the exhaust valve opens, and the pressure
falls abruptly to atmospheric approximately. This is unresisted expansion and no useful work is
done by it. Ideally the adiabatic expansion should continue, extending the line 3â€”4 to the right
until the pressure falls to that of the surrounding air, but the loss of efficiency caused by this
unresisted expansion is justified by the practical difficulties involved in recovering it the engine
would have to be much larger. After the opening of the exhaust valve, the exhaust stroke
follows, but this and the following induction stroke are not shown on the diagram. If shown,
they would be represented by a low-pressure loop at the bottom of the diagram. At 1 it is
assumed that the exhaust and induction strokes have been completed, and the cylinder is again
filled with air. Work output is done by the piston-cylinder combination between 2 and 4. The
difference between these two increments of work is the indicated work output per cycle, and is
represented by the area enclosed by the pâ€”V loop. The adiabatic expansion is in a higher
pressure range than that of the compression because the gas in the cylinder is hotter during
expansion than during compression. It is for this reason that the loop has a finite area, and the
net output of work during a cycle is positive. Due to its high compression ratio, the diesel
engine has a high efficiency, and the lack of a throttle valve means that the charge-exchange
losses are fairly low, resulting in a low specific fuel consumption, especially in medium and low
load situations. This makes the diesel engine very economical. In his essay Theory and
Construction of a Rational Heat Motor , Rudolf Diesel describes that the effective efficiency of
the diesel engine would be in between The fuel is injected directly into the combustion
chamber, which can be either a segmented combustion chamber, known as indirect injection IDI
, or an unsegmented combustion chamber, known as direct injection DI. For creating the fuel
pressure, diesel engines usually have an injection pump. There are several different types of
injection pumps and methods for creating a fine air-fuel mixture. Over the years many different
injection methods have been used. These can be described as the following:. A necessary
component of all diesel engines is a mechanical or electronic governor which regulates the
torque of the engine and thus idling speed and maximum speed by controlling the rate of fuel
delivery. Unlike Otto-cycle engines, incoming air is not throttled. Mechanically-governed fuel
injection systems are driven by the engine's accessory gear train [] [] or serpentine belt. These
systems use a combination of springs and weights to control fuel delivery relative to both load
and speed. Controlling the timing of the start of injection of fuel into the cylinder is a key to
minimizing emissions, and maximizing fuel economy efficiency , of the engine. The timing is
measured in degrees of crank angle of the piston before top dead centre. Optimal timing will
depend on the engine design as well as its speed and load. Diesel's original engine injected fuel
with the assistance of compressed air, which atomised the fuel and forced it into the engine
through a nozzle a similar principle to an aerosol spray. The nozzle opening was closed by a pin
valve lifted by the camshaft to initiate the fuel injection before top dead centre TDC. This is
called an air-blast injection. Driving the compressor used some power but the efficiency was
better than the efficiency of any other combustion engine at that time. An indirect diesel
injection system IDI engine delivers fuel into a small chamber called a swirl chamber,
precombustion chamber, pre chamber or ante-chamber, which is connected to the cylinder by a
narrow air passage. This system also allows for a smoother, quieter running engine, and
because fuel mixing is assisted by turbulence, injector pressures can be lower. Most IDI
systems use a single orifice injector. IDI engines are also more difficult to start and usually
require the use of glow plugs. IDI engines may be cheaper to build but generally require a
higher compression ratio than the DI counterpart. IDI also makes it easier to produce smooth,
quieter running engines with a simple mechanical injection system since exact injection timing
is not as critical. Most modern automotive engines are DI which have the benefits of greater
efficiency and easier starting; however, IDI engines can still be found in the many ATV and
small diesel applications. Direct injection Diesel engines inject fuel directly into the cylinder.
Usually there is a combustion cup in the top of the piston where the fuel is sprayed. Many
different methods of injection can be used. Usually, an engine with helix-controlled mechanic
direct injection has either an inline or a distributor injection pump. These engines use injectors
that are very precise spring-loaded valves that open and close at a specific fuel pressure.
Separate high-pressure fuel lines connect the fuel pump with each cylinder. Fuel volume for
each single combustion is controlled by a slanted groove in the plunger which rotates only a
few degrees releasing the pressure and is controlled by a mechanical governor, consisting of
weights rotating at engine speed constrained by springs and a lever. The injectors are held

open by the fuel pressure. On high-speed engines the plunger pumps are together in one unit.
Direct injected diesel engines usually use orifice-type fuel injectors. Electronic control of the
fuel injection transformed the direct injection engine by allowing much greater control over the
combustion. In this system the injector and the pump are combined into one unit positioned
over each cylinder controlled by the camshaft. Each cylinder has its own unit eliminating the
high-pressure fuel lines, achieving a more consistent injection. Unit injection systems used to
dominate the commercial diesel engine market, but due to higher requirements of the flexibility
of the injection system, they have been rendered obsolete by the more advanced
common-rail-system. Common rail CR direct injection systems do not have the fuel metering,
pressure-raising and delivery functions in a single unit, as in the case of a Bosch
distributor-type pump, for example. A high-pressure pump supplies the CR. The requirements of
each cylinder injector are supplied from this common high pressure reservoir of fuel. The
injectors of older CR systems have solenoid -driven plungers for lifting the injection needle,
whilst newer CR injectors use plungers driven by piezoelectric actuators, that have fewer
moving mass and therefore allow even more injections in a very short period of time. There are
several different ways of categorising diesel engines, based on different design characteristics:.
Source []. Source : []. Regular cylinder configurations such as straight inline , V, and boxer flat
configurations can be used for diesel engines. The inline-six-cylinder design is the most prolific
in light- to medium-duty engines, though inline-four engines are also common. Small-capacity
engines generally considered to be those below five litres in capacity are generally four- or
six-cylinder types, with the four-cylinder being the most common type found in automotive
uses. The V configuration used to be common for commercial vehicles, but it has been
abandoned in favour of the inline configuration. High-speed engines are used to power trucks
lorries , buses , tractors , cars , yachts , compressors , pumps and small electrical generators.
Many modern engines, particularly in on-highway applications, have common rail direct
injection. Medium-speed engines are used in large electrical generators, ship propulsion and
mechanical drive applications such as large compressors or pumps. Medium speed diesel
engines operate on either diesel fuel or heavy fuel oil by direct injection in the same manner as
low-speed engines. Usually, they are four-stroke engines with trunk pistons. Medium-speed
engines intended for marine applications are usually used to power ro-ro ferries, passenger
ships or small freight ships. Using medium-speed engines reduces the cost of smaller ships
and increases their transport capacity. In addition to that, a single ship can use two smaller
engines instead of one big engine, which increases the ship's safety. Low-speed diesel engines
are usually very large in size and mostly used to power ships. There are two different types of
low-speed engines that are commonly used: Two-stroke engines with a crosshead, and
four-stroke engines with a regular trunk-piston. Two-stroke engines have a limited rotational
frequency and their charge exchange is more difficult, which means that they are usually bigger
than four-stroke engines and used to directly power a ship's propeller. Four-stroke engines on
ships are usually used to power an electric generator. An electric motor powers the propeller.
Two-stroke diesel engines use only two strokes instead of four strokes for a complete engine
cycle. Filling the cylinder with air and compressing it takes place in one stroke, and the power
and exhaust strokes are combined. The compression in a two-stroke diesel engine is similar to
the compression that takes place in a four-stroke diesel engine: As the piston passes through
bottom centre and starts upward, compression commences, culminating in fuel injection and
ignition. Instead of a full set of valves, two-stroke diesel engines have simple intake ports, and
exhaust ports or exhaust valves. When the piston approaches bottom dead centre, both the
intake and the exhaust ports are "open", which means that there is atmospheric pressure inside
the cylinder. Therefore, some sort of pump is required to blow the air into the cylinder and the
combustion gasses into the exhaust. This process is called scavenging. Crossflow scavenging
is incomplete and limits the stroke, yet some manufacturers used it. Uniflow scavenging is more
complicated to make but allows the highest fuel efficiency; since the early s, manufacturers
such as MAN and Sulzer have switched to this system. So-called dual-fuel diesel engines or gas
diesel engines burn two different types of fuel simultaneously , for instance, a gaseous fuel and
diesel engine fuel. The diesel engine fuel auto-ignites due to compression ignition, and then
ignites the gaseous fuel. Such engines do not require any type of spark ignition and operate
similar to regular diesel engines. Torque is a force applied to a lever at a right angle multiplied
by the lever length. This means that the torque an engine produces depends on the
displacement of the engine and the force that the gas pressure inside the cylinder applies to the
piston, commonly referred to as effective piston pressure :. This means, that increasing either
torque or crankshaft speed will result in an increase in power. The average diesel engine has a
poorer power-to-mass ratio than the Otto engine. This is because the diesel must operate at
lower engine speeds. As diesel engines burn a mixture of fuel and air, the exhaust therefore

contains substances that consist of the same chemical elements , as fuel and air. The main
elements of air are nitrogen N 2 and oxygen O 2 , fuel consists of hydrogen H 2 and carbon C.
Burning the fuel will result in the final stage of oxidation. An ideal diesel engine , a hypothetical
model that we use as an example , running on an ideal air-fuel mixture, produces an exhaust
that consists of carbon dioxide CO 2 , water H 2 O , nitrogen N 2 , and the remaining oxygen O 2.
The combustion process in a real engine differs from an ideal engine's combustion process,
and due to incomplete combustion, the exhaust contains additional substances, [] most
notably, carbon monoxide CO , diesel particulate matter PM , and nitrogen oxides NO x. When
diesel engines burn their fuel with high oxygen levels, this results in high combustion
temperatures and higher efficiency, and particulate matter tends to burn, but the amount of NO
x pollution tends to increase. Lean NO x traps adsorb the nitrogen oxides and "trap" them. Once
the LNT is full, it has to be "regenerated" using hydrocarbons. This is achieved by using a very
rich fuel to air mixture, resulting in incomplete combustion. An SCR-catalyst converts nitrogen
oxides using urea , which is injected into the exhaust stream, and catalytically converts the NO
x into nitrogen N 2 and water H 2 O. However, Otto engines, unlike diesel engines, can use a
three-way-catalyst , that eliminates most of the NO x. Diesel engines can produce black soot or
more specifically diesel particulate matter from their exhaust. The black smoke consists of
carbon compounds that have not burned because of local low temperatures where the fuel is
not fully atomized. These local low temperatures occur at the cylinder walls, and at the surface
of large droplets of fuel. At these areas where it is relatively cold, the mixture is rich contrary to
the overall mixture which is lean. The rich mixture has less air to burn and some of the fuel
turns into a carbon deposit. Modern car engines use a diesel particulate filter DPF in
conjunction with a two-way catalyst to capture carbon particles and then intermittently oxidise
them. This is achieved with both continuous oxidisation with nitrogen oxides in the catalyst
converter, and thermal regeneration with oxygen in the particulate filter. The full load limit of a
diesel engine in normal service is defined by the "black smoke limit", beyond which point the
fuel cannot be completely burned. This is because of the mixture formation only taking place
during combustion, resulting in lambda variations. Thus, the black smoke limit indicates how
well a diesel engine uses its air. The distinctive noise of a diesel engine is variably called diesel
clatter, diesel nailing, or diesel knock. Engine designers can reduce diesel clatter through:
indirect injection; pilot or pre-injection; [] injection timing; injection rate; compression ratio;
turbo boost; and exhaust gas recirculation EGR. Therefore, newer diesel engines do not knock
anymore. In general, diesel engines do not require any starting aid. In cold weather however,
some diesel engines can be difficult to start and may need preheating depending on the
combustion chamber design. In the past, a wider variety of cold-start methods were used. Some
engines, such as Detroit Diesel engines used [ when? The simplest way this can be done is with
a decompression lever. Activating the decompression lever locks the outlet valves in a slight
down position, resulting in the engine not having any compression and thus allowing for
turning the crankshaft over without resistance. This will make the inlet valves open with a delay,
forcing the inlet air to heat up when entering the combustion chamber. In diesel engines, the
fuel is injected near top dead centre TDC , when the piston is near its highest position. The fuel
then ignites due to compression heat. Preignition, caused by the artificial turbocharger
compression increase during the compression stroke, cannot occur. Many diesels are therefore
turbocharged and some are both turbocharged and supercharged. A turbocharged engine can
produce more power than a naturally aspirated engine of the same configuration. A
supercharger is powered mechanically by the engine's crankshaft , while a turbocharger is
powered by the engine exhaust. Turbocharging can improve the fuel economy of diesel engines
by recovering waste heat from the exhaust, increasing the excess air factor, and increasing the
ratio of engine output to friction losses. Adding an intercooler to a turbocharged engine further
increases engine performance by cooling down the air-mass and thus allowing more air-mass
per volume. A two-stroke engine does not have a discrete exhaust and intake stroke and thus is
incapable of self-aspiration. Therefore, all two-stroke diesel engines must be fitted with a blower
or some form of compressor to charge the cylinders with air and assist in dispersing exhaust
gases, a process referred to as scavenging. In diesel engines, a mechanical injector system
atomizes the fuel directly into the combustion chamber as opposed to a Venturi jet in a
carburetor, or a fuel injector in a manifold injection system atomizing fuel into the intake
manifold or intake runners as in a petrol engine. Because only air is inducted into the cylinder in
a diesel engine, the compression ratio can be much higher as there is no risk of pre-ignition
provided the injection process is accurately timed. Therefore, diesel engines can operate on a
huge variety of different fuels. In general, fuel for diesel engines should have a proper viscosity
, so that the injection pump can pump the fuel to the injection nozzles without causing damage
to itself or corrosion of the fuel line. At injection, the fuel should form a good fuel spray, and it

should not have a coking effect upon the injection nozzles. To ensure proper engine starting
and smooth operation, the fuel should be willing to ignite and hence not cause a high ignition
delay, this means that the fuel should have a high cetane number. Diesel fuel should also have a
high lower heating value. Inline mechanical injector pumps generally tolerate poor-quality or
bio-fuels better than distributor-type pumps. Also, indirect injection engines generally run more
satisfactorily on fuels with a high ignition delay for instance, petrol than direct injection
engines. Direct-injected engines with an MAN centre sphere combustion chamber rely on fuel
condensing on the combustion chamber walls. The fuel starts vaporising only after ignition sets
in, and it burns relatively smoothly. Therefore, such engines also tolerate fuels with poor
ignition delay characteristics, and, in general, they can operate on petrol rated 86 RON. In his
work Theory and Construction of a Rational Heat Motor , Rudolf Diesel considers using coal
dust as fuel for the diesel engine. However, Diesel just considered using coal dust as well as
liquid fuels and gas ; his actual engine was designed to operate on petroleum , which was soon
replaced with regular petrol and kerosene for further testing purposes, as petroleum proved to
be too viscous. Before diesel engine fuel was standardised, fuels such as petrol , kerosene , gas
oil , vegetable oil and mineral oil , as well as mixtures of these fuels, were used. Source: [].
Watercraft diesel engines usually operate on diesel engine fuel that conforms to the ISO
standard Bunker C. Also, some diesel engines can operate on gasses such as LNG. DIN diesel
fuel was prone to waxing or gelling in cold weather; both are terms for the solidification of
diesel oil into a partially crystalline state. The crystals build up in the fuel system especially in
fuel filters , eventually starving the engine of fuel and causing it to stop running. Also, most
engines have a spill return system, by which any excess fuel from the injector pump and
injectors is returned to the fuel tank. Once the engine has warmed, returning warm fuel prevents
waxing in the tank. However, compared with petrol, it is less prone due to its lower vapour
pressure , which is an indication of evaporation rate. The Material Safety Data Sheet [] for
ultra-low sulfur diesel fuel indicates a vapour explosion hazard for diesel fuel indoors, outdoors,
or in sewers. It causes lung cancer and is associated with an increased risk for bladder cancer.
See diesel engine runaway. Diesel engines have long been popular in bigger cars and have
been used in smaller cars such as superminis in Europe since the s. They were popular in larger
cars earlier, as the weight and cost penalties were less noticeable. The introduction of
electronically controlled fuel injection significantly improved the smooth torque generation, and
starting in the early s, car manufacturers began offering their high-end luxury vehicles with
diesel engines. Passenger car diesel engines usually have between three and ten cylinders, and
a displacement ranging from 0. Modern powerplants are usually turbocharged and have direct
injection. Diesel engines do not suffer from intake-air throttling, resulting in very low fuel
consumption especially at low partial load [] for instance: driving at city speeds. Modern diesel
engines for lorries have to be both extremely reliable and very fuel efficient. Common-rail direct
injection, turbocharging and four valves per cylinder are standard. Displacements range from 4.
V6 and V8 engines used to be common, due to the relatively low engine mass the V
configuration provides. Recently, the V configuration has been abandoned in favour of straight
engines. These engines are usually straight-6 for heavy and medium duties and straight-4 for
medium duty. Diesel engines for locomotives are built for continuous operation between
refuellings and may need to be designed to use poor quality fuel in some circumstances. The
first diesel locomotives appeared in , [73] and diesel multiple units soon after. Most modern
diesel locomotives are more correctly known as diesel-electric locomotives because they use
an electric transmission: the diesel engine drives an electric generator which powers electric
traction motors. In the s, road vehicle diesel engines with power outputs of Commonly, regular
truck powerplants were used. Usually, the engine was mated with a pneumatically operated
mechanical gearbox, due to the low size, mass, and production costs of this design. Some
DMUs used hydraulic torque converters instead. Diesel-electric transmission was not suitable
for such small engines. It was a Several German manufacturers produced engines according to
this standard. The requirements for marine diesel engines vary, depending on the application.
For military use and medium-size boats, medium-speed four-stroke diesel engines are most
suitable. These engines usually have up to 24 cylinders and come with power outputs in the
one-digit Megawatt region. Large ships use extremely efficient, low-speed two-stroke diesel
engines. Unlike most regular diesel engines, two-stroke watercraft engines use highly viscous
fuel oil. The first diesel engines for ships were made by A. Diesels Motorer Stockholm in In
World War I, especially submarine diesel engine development advanced quickly. Diesel engines
had been used in aircraft before World War II, for instance, in the rigid airship LZ Hindenburg ,
which was powered by four Daimler-Benz DB diesel engines, [] or in several Junkers aircraft,
which had Jumo engines installed. In , Karl H. Non-road diesel engines are commonly used for
construction equipment. Fuel efficiency, reliability and ease of maintenance are very important

for such engines, whilst high power output and quiet operation are negligible. Therefore,
mechanically controlled fuel injection and air-cooling are still very common. Stationary diesel
engines are commonly used for electricity generation, but also for powering refrigerator
compressors, or other types of compressors or pumps. Usually, these engines run
permanently, either with mostly partial load, or intermittently, with full load. Stationary diesel
engines powering electric generators that put out an alternating current, usually operate with
alternating load, but fixed rotational frequency. The engine's crankshaft rotational frequency is
chosen so that the mains' frequency is a multiple of it. A special class of prototype internal
combustion piston engines has been developed over several decades with the goal of
improving efficiency by reducing heat loss. Some designs are able to eliminate the use of a
cooling system and associated parasitic losses altogether. In mids literature, main development
goals for future diesel engines are described as improvements of exhaust emissions, reduction
of fuel consumption, and increase of lifespan Editors assume that the complexity of the diesel
engine will increase further From Wikipedia, the free encyclopedia. Type of internal combustion
engine. Not to be confused with Diesel game engine. Play media. See also: Diesel cycle and
Reciprocating internal combustion engine. Main article: Air-blast injection. Main article: Indirect
injection. Main article: Unit Injector. Main article: Common rail. Main article: Diesel exhaust.
Main article: Diesel fuel. Lifespan of Mercedes-Benz diesel engines []. Main article: Aircraft
diesel engine. Aircraft diesel engine Diesel locomotive Diesel automobile racing Diesel-electric
transmission Diesel cycle DieselHouse Diesel generator Dieselisation History of the internal
combustion engine Indirect injection Partially premixed combustion Reactivity controlled
compression ignition. First International Conference on Business and technology Transfer.
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Collier's Encyclopedia article Diesel Engine. Thermodynamic cycle. The name diesel is given to
an engine invented by a German named Rudolf Diesel in the late 19th century. It is one of the
most used kinds of internal combustion engine. Most other engines need a system called an
ignition system â€” one that uses an electric spark â€” in order to burn the mix of fuel and air
and make power. Other types of ignition systems use compressed air from an outside source,
such as an air compressor. A diesel does not. It burns a diesel fuel similar to heating oil through
very high compression or pressing together of the mix. A tiny bit of fuel is injected, or forced,
into the engine's cylinders at just the right moment. Since gases heat when they are pressed

together, the compression of the air and fuel mix cause the mix to explode within the cylinder.
Diesel engines make very good use of the fuel they burn. They also make lots of torque
pronounced "tork" , or twisting power. An engine with a lot of torque will be able to spin its
shaft even if it is very hard to do so. This makes a diesel engine a good choice in heavy
equipment like trucks , trains and construction machines. The very big trucks on the road have
diesel engines in them. So do train locomotives , unless they are electric or the old steam
-powered kind. Sometimes, even the torque of a diesel engine is not enough to run such big
machines. To boost power, large diesels often have a device called a turbocharger attached. A
turbocharger is a type of turbine â€” something used to move a lot of air very quickly. Jet
engines also contain a turbine. In the diesel, pressure from the exhaust spins the turbocharger
at a very high speed. Fresh air is then forced back into the engine. Since the engine works by
pumping air, the more air you can put through it, the more power it makes. That is where the
turbocharger helps. A diesel engine that has a turbocharger is called a turbodiesel. The
whistling sound sometimes heard near one of these engines is caused by the turbocharger, or
"turbo" for short. A diesel engine can also be made to run on canola oil made from old cooking
oil. This type of fuel is called biodiesel. Running a diesel engine on biodiesel fuel makes the
exhaust smell like food. Vegetable oil as fuel is not a new idea. The engine that Rudolf Diesel
used to demonstrate his new idea ran on canola oil. From Simple English Wikipedia, the free
encyclopedia. For the fuel used to power diesel engines, see Diesel fuel. This short article about
transport can be made longer. You can help Wikipedia by adding to it. Category : Motors.
Hidden category: Transport stubs. Namespaces Page Talk. Views Read Change Change source
View history. Wikimedia Commons. The diesel engine is one type of internal combustion engine
; more specifically, it is a compression ignition engine, in which the fuel is ignited by being
suddenly exposed to the high temperature and pressure of a compressed gas, rather than by a
separate source of ignition, such as a spark plug, as is the case in of the gasoline engine. Diesel
intended the engine to use a variety of fuels including coal dust. He demonstrated it in the
Exposition Universelle World's Fair using peanut oil see biodiesel [3]. When a gas is
compressed, its temperature rises see the combined gas law ; a diesel engine uses this
property to ignite the fuel. Air is drawn into the cylinder of a diesel engine and compressed by
the rising piston at a much higher compression ratio than for a spark-ignition engine, up to At
the top of the piston Stroke diesel fuel is injected into the combustion chamber at high
pressure, through an atomising nozzle, mixing with the hot, high-pressure air. The mixture
ignites and burns very rapidly. This contained explosion causes the gas in the chamber to heat
up rapidly, which increases its pressure, which in turn forces the piston downwards. The
connecting rod transmits this motion to the crankshaft , which is forced to turn, delivering
rotary power at the output end of the crankshaft. Scavenging pushing the exhausted gas-charge
out of the cylinder, and drawing in a fresh draught of air of the engine is done either by ports or
valves. In very cold weather, diesel fuel thickens and increases in viscosity and forms wax
crystals or a gel. This can make it difficult for the fuel injector to get fuel into the cylinder in an
effective manner, making cold weather starts difficult at times, though recent advances in diesel
fuel technology have made these difficulties rare. A commonly applied advance is to electrically
heat the fuel filter and fuel lines. Other engines utilize small electric heaters called glow plugs
inside the cylinder to warm the cylinders prior to starting. A small number use resistive grid
heaters in the intake manifold to warm the inlet air until the engine reaches operating
temperature. Engine block heaters electric resistive heaters in the engine block plugged into the
utility grid are often used when an engine is shut down for extended periods more than an hour
in cold weather to reduce startup time and engine wear. A vital component of any diesel engine
system is the governor , which limits the speed of the engine by controlling the rate of fuel
delivery. Unlike a petrol gasoline engine, the incoming air is not throttled, so the engine would
overspeed if this was not done. Older governors were driven by a gear system from the engine
and thus supplied fuel only linearly with engine speed. Modern electronically-controlled engines
achieve this through the electronic control module ECM or electronic control unit ECU - the
engine-mounted "computer". Controlling the timing of the start of injection of fuel into the
pistons is key to minimising their emissions and maximising the fuel economy efficiency or the
engine. The exact timing of starting this fuel injection into the cylinder is controlled
electronically in most of today's modern engines. The optimal timing will depend on both the
engine design as well as its speed and load. Advancing injecting when the piston is further
away from TDC the start of injection results in higher in-cylinder pressure and higher efficiency
but also results in higher Nitrous Oxide NOx [2] emissions. At the other extreme, very retarded
start of injection or timing causes incomplete combustion. This results in higher Particulate
Matter PM emissions and higher smoke. Early diesels often employed indirect injection in order
to use simple, flat-top pistons, and made the positioning of the early, bulky diesel injectors

easier, but all modern diesel engines employ some form of direct injection, coupled with more
complicated bowl-in-piston designs. Modern engines also use a very highly pressurised fuel
supply line, which replaces the older, noisier, and mechanically more complicated combined
pump and selector valve assembly see below. An indirect injection diesel engine delivers fuel
into a chamber off the combustion chamber, called a prechamber, where combustion begins
and then spreads into the main combustion chamber. The prechamber is carefully designed to
ensure adequate mixing of the atomized fuel with the compression-heated air. This has the
effect of slowing the rate of combustion, which tends to reduce audible noise. It also softens the
shock of combustion and produces lower stresses on the engine components. The addition of a
prechamber, however, increases heat loss to the cooling system and thereby lowers engine
efficiency. For more details see Common rail. In older diesel engines, a distributor-type injection
pump, regulated by the engine, supplies bursts of fuel to injectors which are simply nozzles
through which the diesel is sprayed into the engine's combustion chamber. As the fuel is at low
pressure and there cannot be precise control of fuel delivery, the spray is relatively coarse and
the combustion process is relatively crude and inefficient. In common rail systems, the
distributor injection pump is eliminated. Instead an extremely high pressure pump stores a
reservoir of fuel at high pressure - up to 1, bar MPa - in a "common rail", basically a tube which
in turn branches off to computer-controlled injector valves, each of which contains a
precision-machined nozzle and a plunger driven by a solenoid. Driven by a computer which also
controls the amount of fuel to the pump , the valves, rather than pump timing, control the
precise moment when the fuel injection into the cylinder occurs and also allow the pressure at
which the fuel is injected into the cylinders to be increased. As a result, the fuel that is injected
atomises easily and burns cleanly, reducing exhaust emissions and increasing efficiency. In
addition, the engine's Electronic Control Unit ECU can inject a small amount of diesel just
before the main injection event "pilot" injection that reduces noise and vibration, as well as
optimises injection timing and quantity for variations in fuel quality, cold starting, and so on.
Most European automakers have common rail diesels in their model lineups, even for
commercial vehicles. Some Japanese manufacturers, such as Toyota, Nissan and recently
Honda, have also developed common rail diesel engines. This also injects fuel directly into the
cylinder of the engine. However, in this system the injector and the pump are combined into one
unit positioned over each cylinder. Each cylinder thus has its own pump, feeding its own
injector, which prevents pressure fluctuations and allows more consistent injection to be
achieved. With recent advancements, the pump pressure has been raised to 2, bar MPa ,
allowing injection parameters similar to common rail systems. Most diesels generally use the
four-stroke cycle , with some larger diesels operating on the two-stroke cycle. Normally, banks
of cylinders are used in multiples of two, although any number of cylinders can be used as long
as the load on the crankshaft is counterbalanced to prevent excessive vibration. The inline-6 is
the most prolific in medium- to heavy-duty engines, though the V8 and straight-4 are also
common. However, most of this "improvement" is because the diesel fuel itself has more
energy per gallon than gasoline, not because of significantly greater efficiencies of the diesel
cycle. This is essentially because the diesel cannot operate as quickly - the "rev limit" is lower because getting the fuel-air mixture into a diesel engine is more difficult than a gasoline engine
[6]. The second reason is that a diesel engine must be stronger to withstand the higher
combustion pressures needed for ignition. Yet it is this same build quality that has allowed
some enthusiasts to acquire significant power increases with turbocharged engines through
fairly simple and inexpensive modifications. A gasoline engine of similar size cannot put out a
comparable power increase without extensive alterations because the stock components would
not be able to withstand the higher stresses placed upon them. Since a diesel engine is already
built to withstand higher levels of stress, it makes an ideal candidate for performance tuning
with little expense. However it should be said that any modification that raises the amount of
fuel and air put through a diesel engine will increase its operating temperature which will reduce
its life and service interval requirements. These things are issues with newer, lighter, "high
performance" diesel engines which aren't "overbuilt" to the degree of older engines and are
being pushed to provide greater power in smaller engines. The addition of a turbocharger or
supercharger to the engine see turbodiesel greatly assists in increasing fuel economy and
power output. Boost pressures can be higher on diesels than gasoline engines, and the higher
compression ratio allows a diesel engine to be more efficient than a comparable spark ignition
engine. Although the calorific value [7] of the fuel is slightly lower at The recent development of
biofuel [9] alternatives to fossil fuels has unleashed the ability to produce a net-sum of zero
emissions of CO 2 , as it is re-absorbed into plants and then comes full circle, being used to
produce the fuel. Diesel engines produce very little carbon monoxide as they burn the fuel in
excess air except when under full load, at which point a full stochiometric [10] quantity of fuel is

injected per cycle. However, they can produce black soot from their exhaust, consisting of
unburned carbon compounds. This is often caused by worn injectors, which do not atomize the
fuel sufficiently, or a faulty engine management system which allows more fuel to be injected
than can be burned with the available air. Particles of the size normally called PM10 particles of
10 micrometres or smaller have been implicated in health problems, especially in cities. Modern
diesel engines catch the soot in a particle filter , which when saturated is automatically
regenerated by burning the particles. Other problems associated with the exhaust gases
nitrogen oxide, sulfurous fumes can be mitigated with further investment and equipment; some
diesel cars now have catalytic converters in the exhaust. The lack of an electrical ignition [11]
system greatly improves the reliability. The high durability of a diesel engine is also due to its
overbuilt nature see above as well as the diesel's combustion cycle, which creates less-violent
changes in pressure when compared to a spark-ignition engine, a benefit that is magnified by
the lower rotating speeds in diesels. Diesel fuel is a better lubricant than gasoline so is less
harmful to the oil film on piston rings and cylinder bores; it is routine for diesel engines to cover
, miles or more without a rebuild. Unfortunately, due to the greater compression force required
and the increased weight of the stronger components, starting a diesel engine is a harder task.
More torque is required to push the engine through compression. Either an electrical starter or
an air start system is used to start the engine turning. On large engines, pre- lubrication and
slow turning of an engine, as well as heating, are required to minimize the possibility of
damaging the engine during initial start-up and running. Some smaller military diesels can be
started with an explosive cartridge that provides the extra power required to get the machine
turning. In the past, Caterpillar and John Deere used a small gasoline "pony" motor in their
tractors to start the primary diesel motor. The pony motor heated the diesel to aid in ignition
and utilized a small clutch and transmission to actually spin up the diesel engine. Even more
unusual was an International Harvester design in which the diesel motor had its own carburetor
and ignition system, and started on gasoline. Once warmed up, the operator moved two levers
to switch the motor to diesel operation, and work could begin. These engines had very complex
cylinder heads with their own gasoline combustion chambers and in general were vulnerable to
expensive damage if special care was not taken especially in letting the engine cool before
turning it off. Based on the opposed piston two stroke principle used by Junkers, Rolls-Royce,
Napier and Coventry Climax, a recent addition to the diesel family of engines is from the Dair.
This is designed to be light weight, affordable and powerful the horizontally opposed aircraft
engine replacement. Called a "Dair" this revolutionary powerplant is new to the market and is
designed to run on both diesel and A1 jet fuel. One company now is producing the powerplant
for use. Although the weight and lower output of a diesel engine tend to keep them away from
automotive racing applications, there are many diesels being raced in classes that call for them,
mainly in truck racing, as well in types of racing where these drawbacks are less severe, such
as land speed record racing. Diesel engined dragsters even exist, despite the diesel's
drawbacks being central to performance in this sport. In , Cummins Diesel won the pole at the
Indianapolis race with a supercharged 3 liter diesel car, relying on torque and fuel efficiency to
overcome weight and low peak power, and led most of the race until the badly situated air
intake of the car swallowed enough debris from the track to disable the car. Recently, there had
been a renewed interest in racing with diesel engine and the VAG is one of the best example.
That car won the race in both years, the first such accomplishment for a diesel car. Audi R A
gasoline spark ignition engine can sometimes act as a compression ignition engine under
abnormal circumstances, a phenomenon typically described as " pinging " or " pinking " during
normal running or " dieseling " when the engine continues to run after the electrical ignition
system is shut off. This is usually caused by hot carbon deposits within the combustion
chamber that act as would a " glow plug " within a diesel or model aircraft engine. Diesel
engines can operate on a variety of different fuels, depending on configuration, though the
eponymous diesel fuel [12] derived from crude oil [13] is most common. Good-quality diesel fuel
can be synthesised from vegetable oil [14] and alcohol [15]. Biodiesel [16] is growing in
popularity since it can frequently be used in unmodified engines, though production remains
limited. Petroleum-derived diesel is often called "petrodiesel" if there is need to distinguish the
source of the fuel. The engines can work with thicker, heavier oil, or oil with higher viscosity , as
long as it is heated to ease pumping and injection. These fuels are cheaper than clean, refined
diesel oil, although they are dirtier. Moving beyond that, use of low-grade fuels can lead to
serious maintenance problems. Most diesel engines that power ships like supertankers are built
so that the engine can safely use low grade fuels. Ethanol [18] is also used in some cases, since
it has a high octane rating [19] which means it can be highly compressed before spontaneously
igniting. Normal diesel fuel is more difficult to ignite than gasoline because of its higher flash
point [21] , but once burning, a diesel fire can be extremely fierce. The vast majority of modern

heavy road vehicles trucks , ships , large-scale portable power generators, most farm and
mining vehicles, and many long-distance locomotives have diesel engines. However, in the U. In
addition, before the mandatory reduction of sulphur in on-road diesel fuel to 15 parts per
million, which will start at 15 Oct in the U. In Europe, where tax rates in many countries make
diesel fuel much cheaper than petrol, diesel vehicles are very popular and newer designs have
significantly narrowed differences between petrol and diesel vehicles in the areas mentioned.
Button dryly observed in subsequent interviews that he had actually done BMW a public
relations service, as nobody had believed a diesel could be driven that fast. The BMW diesel lab
in Steyr, Austria is led by Ferenc Anisits and is considered to be a leader in development of
automotive diesel engines. Similarly, Mercedes Benz had a successful run of diesel-powered
passenger cars in the late s and s. After a hiatus in the s with relatively few diesel cars in its
lineup, Mercedes Benz has revived diesel cars in its newer ranges with an emphasis on high
performance versus the older models' lack thereof. The direction of operation was changed by
shifting gears on the camshaft. From full power forward, the engines could be brought to a stop,
changed over, and brought to full power in reverse in less than 60 seconds. This was done
before reversible pitch propeller [24] s for aircraft had been perfected. Reversible diesel engines
have also been used in tugboats , ferries and other watercraft. The penalty is a dead interval
during which the engine is inoperative, after which it was generally restarted with compressed
air [26]. This is quite rare because of the high importance of power-weight ratios in aeronautical
applications, and the development of kerosene -powered jet engines and the closely-related
turboprop engines. However, this may change in the near future. The newer automotive diesels
have power-weight ratios comparable to the ancient spark-ignition designs common in general
aviation aircraft, and have better fuel efficiency. Their use of electronic fuel injection, and
sophisticated engine management systems also makes them far easier to operate than
mass-produced spark-ignition aircraft engines, most of which still use carburetors. Combined
with Europe's very favourable tax treatment of diesel fuel compared to petrol, these factors
have led to considerable interest in diesel-powered small general aviation planes, and several
manufacturers have recently begun selling diesel engines for this purpose. The Diamond Twin
Star is currently one of the very few general aviation aircraft manufactured with diesel engines.
It can be twice as efficient as a comparable twin aircraft due to the diesel engines made by
Thielert. Another major advantage for aviation users is that diesel engines can be fuelled with
jet fuel , which is produced in a much greater quantity than avgas. See aircraft engine. Also,
some motorcycles have been built using diesel engines. Already, many common rail and unit
injection systems employ new injectors using stacked piezoelectric crystals in lieu of a
solenoid, which gives finer control of the injection event. Variable geometry turbochargers have
flexible vanes, which move and let more air into the engine depending on load. This technology
increases both performance and fuel economy. Boost lag is reduced as turbo impeller inertia is
compensated for. A technique called accelerometer pilot control APC uses a sensor called an
accelerometer to provide feedback on the engine's level of noise and vibration and thus instruct
the ECU to inject the minimum amount of fuel that will produce quiet combustion and still
provide the required power especially while idling. The next generation of common rail diesels
are expected to use variable injection geometry, which allows the amount of fuel injected to be
varied over a wider range, and variable valve timing similar to that on gasoline engines. At least
in the US, diesels will slowly face displacement by tougher emissions regulations. Other
methods to achieve even more efficient combustion, such as HCCI homogeneous charge
compression ignition , are being studied. Source: Robert Bosch GmbH. Fuel is injected into the
combustion chamber in less than 1. The smallest quantity of fuel injected is one cubic
millimetre â€” about the same volume as the head of a pin. The largest injection quantity at the
moment for automobile diesel engines is around 70 cubic millimetres. If the camshaft of a
six-cylinder engine is turning at rpm, the injection system has to control and deliver injection
cycles per second. On a demonstration drive, a Volkswagen 1-liter diesel-powered car used only
0. Their high-pressure diesel injection systems are also supplied by Bosch. Germany, with This
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Fan Feed 0 Inclined plane. Universal Conquest Wiki. FandomShop Newsletter GalaxyQuest. This
page uses Creative Commons Licensed content from Wikipedia view authors. The Inline-four
engine or Straight-four is an internal combustion engine with all four cylinders. All four
cylinders are mounted in a straight line along one crankshaft. It can be powered by different
types of fuels, including gasoline , diesel and natural gas. The single bank of cylinders may be
in a vertical direction straight up , or at an angle. When the cylinders are mounted at an angle, it
is sometimes called a slant-four. When listed as an abbreviation, an inline-four engine is listed
either as I4 or L4 for longitudinal. L4 is often used to avoid confusion between the digit 1 and
the letter I. The inline-four layout is a mechanically simple engine. It has a natural basic engine

balance. It is smoother than one, two, and three cylinder engines. This makes it popular for
economy cars. This causes minor vibrations in smaller engines. These vibrations become
worse as engine size and power increase. The more powerful engines used in larger cars use
different an engine layout to avoid this problem. This inline-four gasoline configuration is the
most common in cars with a displacement engine size up to 2. Porsche used a 3. Antique
vehicles tended to have larger displacements to develop horsepower and torque. The Model A
Ford was built with a 3. Four-cylinder diesel engines are lower revving than gasoline engines.
They often exceed 3. Toyota made a 4. Larger four-cylinder engines are used in industrial
applications, are often made with displacements up to about 4. Displacement can also be very
small. The Indianapolis was won by Jules Goux driving a Peugeot. This car was powered by an
inline-four engine designed by Ernest Henry. This design was big influence for racing engines.
It was the first to use dual overhead camshafts DOHC and four valves per cylinder. This became
the standard design for racing inline-four engines. Burman broke the engine in Because of
World War I , Peugeot could not deliver a new engine. Burman asked Harry Arminius Miller to
build a new engine. Its design was based on the Peugeot inline-four engine. This was the first
version of the engine that would dominate the Indianapolis until At first, the engine was named
Miller. Later it became known as Offenhauser. The Offenhauser engines won five straight races
at Indianapolis from to It was not until that engines such as the Cosworth V8 engine eliminated
them. These cars were rebuilt and reused after the war. They formed the beginnings of what is
now Formula One. Modern inline-four motorcycle engines first gained their popularity with
Honda 's single overhead camshaft CB in the s. The inline-four has become one of the most
common engine configurations in street bikes The inline-four is common because of its
relatively high performance-to-cost ratio. All of the Japanese motorcycle manufacturers offer
motorcycles with inline-four engines. From Simple English Wikipedia, the free encyclopedia.
Category : Motors. Hidden category: Commons category link is on Wikidata. Namespaces Page
Talk. Views Read Change Change source View history. Wikimedia Commons. A V engine ,
sometimes called a Vee engine , is a common configuration for internal combustion engines. It
consists of two cylinder banks â€” usually with the same number of cylinders in each bank â€”
connected to a common crankshaft. These cylinder banks are arranged at an angle to each
other, so that the banks form a "V" shape when viewed from the front of the engine. V engines
typically have a shorter length than equivalent inline engines , however the trade-off is a larger
width. V6 , V8 and V12 engines are the most common layout for automobile engines with six,
eight or twelve cylinders respectively. The first V engine, a two-cylinder V-twin, was designed by
Wilhelm Maybach and used in the Daimler Stahlradwagen automobile. Compared with an
equivalent inline engine the most common configuration for engines with less than six cylinders
, a V engine has a shorter length but is wider. This effect increases with the number of cylinders
in the engine; the length difference between a V-twin and straight-twin engines might be
insignificant, however V8 engines have a significantly smaller length than straight engines. The
"V-angle" or "included angle" between the cylinder banks varies significantly between engines.
Some engines have used a V-angle of degrees the same angle as a flat engine , such as several
Ferrari V12 engines. The engine balance of a V12 engines is that of perfect primary and
secondary balance. For V engines with fewer cylinders, the engine balance will depend on
factors such as the firing interval, crankshaft counterweights and whether balancer shafts are
present. The crankpins on a V engine are usually shared by two cylinders from opposing banks,
with an offset between the two cylinders. Alternative configurations are separate crankpins per
cylinder such as several V-twin engines or articulated connecting rods for example, the such as
the Rolls-Royce Merlin aero engine. Some airplanes of the s and s used inverted engines ,
whereby the crankshaft is located at the top of the engine and the cylinder heads are at the
bottom. Advantages include better visibility in a single-engined airplane, a higher thrust line,
and resultant increased ground clearance for the propeller. It is common practice for V engines
to be described with "V " notation, where represents the number of cylinders. Configurations of
V engines which have reached production are as follows:. From Wikipedia, the free
encyclopedia. Internal combustion engine with two banks of cylinders at an angle resembling a
'V'. Dreams to Automobiles. Retrieved 2 August Retrieved 1 January The V12 Engine. Sparkford,
Yeovil: Haynes. Geschichte der Gasmotorenfabrik Deutz. Automotive Technology: A Systems
Approach. Retrieved Retrieved 1 August Engine configurations for internal combustion engines.
Two-stroke Four-stroke Five-stroke Six-stroke Two-and four-stroke. W8 W12 W16 W Categories
: V engines Engines by cylinder layout. Hidden categories: Articles with short description Short
description matches Wikidata Commons category link is on Wikidata. Namespaces Article Talk.
Views Read Edit View history. Help Learn to edit Community portal Recent changes Upload file.
Download as PDF Printable version. Wikimedia Commons. An engine , or motor , is a machine
used to change energy into movement that can be used. The energy can be in any form.

Common forms of energy used in engines are electricity , chemical such as petrol or diesel or
heat. When a chemical is used to produce energy it is known as fuel. In past centuries motor
and and engine meant very different things. This meaning is still often used. Sometimes a thing
is called an engine if it creates mechanical energy from heat, and a motor if it creates
mechanical energy from other kinds of energy, like electricity. Typical engines in this meaning
are steam engine and internal combustion engine , while typical motors are electric motor and
hydraulic motor. And sometimes the two words mean the same thing. The word "gin," as in
"cotton gin", is short for "engine. Early kinds of engine used heat that was outside of the engine
itself to heat up a gas to a high pressure. This was usually steam and the engines are called
steam engines. The steam was piped to the engine where it pushed on pistons to bring about
motion. These engines were commonly used in old factories, boats and trains. Most cars use a
chemical engine that burns fuel inside it. This is called an internal combustion engine. There are
many different types of internal combustion engine. They can be grouped by fuel, cycle and
configuration. Common fuel types for internal combustion engines are petrol, diesel, autogas
and alcohol. There are many other types of fuels. There are 3 different types of cycle. There are
lots of different configurations of piston engines. Their cylinders have pistons in them and a
crankshaft. Any number of cylinders can be used but 1, 2, 3, 4, 6, 8, 10 and 12 are common. The
cylinders can be arranged in many ways, in a straight line, at an angle to each other or in a
circle. A Wankel engine has no cylinders and uses a triangle shaped rotor spinning in an oval
housing which mimics the movement of a piston. Hot gas can also be made to push a turbine
around rather like the way the wind turns a windmill. Most electric power stations use big steam
turbines. Others use water or wind turbines. Smaller turbines called gas turbines are used for
internal combustion engines , such as the jet engines used in aircraft. A rocket causes
movement by shooting jets of gas very fast out of a nozzle. The gas may have been stored
under pressure or be a chemical fuel that burns to make a very hot gas. Although they are very
simple, rockets are the most powerful engines we know how to make. They will work in space
where there is nothing to push against. Electric motors do not use a fuel. The energy is supplied
to them by electricity carried along wires. The energy may come from a fuel being burnt
somewhere else a long way off. The electricity is used to make powerful magnets inside the
motor switch on and off at the right time to turn the shaft of the motor. Electric engine is not a
motor, but a railway locomotive which runs on electricity. From Simple English Wikipedia, the
free encyclopedia. This article does not have any sources. You can help Wikipedia by finding
good sources, and adding them. August Mit Engineering. Retrieved Categories : Machines
Basic English words Motors. Hidden categories: Articles lacking sources from August All
articles lacking sources Commons category link is on Wikidata. Namespaces Page Talk. Views
Read Change Change source View history. Wikimedia Commons. Wikimedia Commons has
media related to Engines. Cummins is an American multinational corporation that designs,
manufactures, and distributes engines , filtration, and power generation products.
Headquartered in Columbus , Indiana , United States, Cummins sells in approximately countries
and territories through a network of more than company-owned and independent distributors
and approximately 6, dealers. It focused on developing the diesel engine invented 20 years
earlier, but in spite of several well publicized endurance trials, it was not until that their Model H,
used in small railroad switchers, proved successful. By , Cummins had operations in countries
and territories. Cummins manufactures and markets a complete line of diesel and natural
gas-powered engines for on-highway and off-highway use. Its markets include heavy-and
medium-duty truck, bus, recreational vehicle RV , light-duty automotive and a number of
industrial uses including, construction, mining, marine, oil and gas, railroad and military
equipment. For the general public, the most visible Cummins product may be the 5. In April ,
Cummins utilized technology developed by Westport Innovations to begin shipping large
natural gas fueled engines to truck manufacturers in the United States as trucking companies
began converting portions of their fleets to natural gas and the natural gas distribution network
in the United States began to expand. Cummins has a technical centre in Darlington , England,
where it develops products for the European, Middle Eastern, and Asian markets. Cummins
Power Systems is a global provider of power generation systems, components and services in
standby power, distributed power generation, as well as auxiliary power in mobile applications.
All of the above solutions [ buzzword ] stem from Cummins Onan, of which products are still in
service today. On August 22, , United Rentals announced it had acquired all mobile power
generation assets from Cummins. To maintain fleet and customer service continuity, a small
number of Cummins employees joined United Rentals. With regards to Turbo Technologies,
Cummins designs and manufactures turbochargers and related products, on a global scale, for
diesel engines above 3 liters. In regard to Emission Solutions, Cummins develops and supplies
catalytic exhaust systems and related products to the medium-and heavy-duty commercial

diesel engine markets. In regard to Filtration, Cummins designs, manufactures and distributes
heavy-duty and light-duty air, fuel, hydraulic and lube filtration, chemicals and exhaust system
technology products for diesel and gas-powered equipment. With regards to Electronics,
Cummins designs engine control units and sensors for Cummins diesel engines. The
distribution unit of Cummins consists of 17 Cummins owned distributors and 10 joint ventures,
covering 90 countries and territories through locations. The Holset Engineering Co. In the
company was purchased by Cummins after briefly being owned by the Hanson Trust. In , the
division officially changed its name to Cummins Turbo Technologies to be identified more
closely with its parent company. The turbocharger products still use the Holset brand name. In
Cummins began acquisition of Onan and completed it in The Onan name continues to be used
for modern versions of their traditional engine-driven generators for RV, marine, commercial
mobility, home standby, and portable use. Cummins Inc. With immediate effect, the branding
will be consolidated under the Cummins brand. The Cummins Power Generation and Cummins
Onan brands will be retired and the Onan name synonymous with mobile gensets, will be
repositioned as a generator product line under the newly unified Cummins brand in the RV
market. As Onan will now be repositioned as a RV product line, with the new rv. Rebranding
took place globally on all marketing activities, as product branding changed across all
manufacturing plants beginning July Exhaust and emissions after-treatment company Nelson
Industries was purchased in , due to the increasing importance of exhaust after-treatment
systems for meeting future emissions standards. The division officially changed its name to
Cummins Emission Solutions , in order to be identified more closely with their parent company.
Cummins began its India operations on 17 February in a joint venture with the Kirloskar Group.
The ownership structure of the joint venture was divided as follows:. In Cummins Inc. Now its
Cummins Inc. Also, Cummins is building an advanced technical centre in Pune which will house
over engineers. The fines came after manufacturers evaded testing by deliberately deactivating
emissions controls during highway driving, in order to give the appearance of being in full
regulatory compliance during standard laboratory testing. From Wikipedia, the free
encyclopedia. American engines and related technology company. This article is about the
company. For other uses, see Cummins disambiguation. Traded as. Operating income. Net
income. This section contains content that is written like an advertisement. Please help improve
it by removing promotional content and inappropriate external links , and by adding
encyclopedic content written from a neutral point of view. September Learn how and when to
remove this template message. Indiana portal Companies portal. Securities and Exchange
Commission. Retrieved May 16, Motor Trucks of America. Kalmbach Books. Retrieved 20 June
October 27, Cummins, Inc. The New York Times. Retrieved April 23, Retrieved 15 March
Retrieved 11 October Retrieved 14 September Archived from the original on 7 February
Retrieved 18 September It Still Runs. Retrieved 22 May Google Finance Yahoo! Finance SEC
filings. Clessie Cummins. Joseph Irwin Miller Tim Solso. Tom Linebarger. Trucking industry in
the United States. Glossary of the American trucking industry. Black Dog Breakdown Breaker!
Convoy Duel F. The Rolling Memorial Citizens band radio. Note: Defunct companies are shown
in italics. Automotive industry in the United States. Authority control ISNI : Categories :
Cummins Auto parts suppliers of the United States Gas engine manufacturers Diesel engine
manufacturers Locomotive engine manufacturers Marine engine manufacturers Motor vehicle
engine manufacturers Manufacturing companies based in Indiana Vehicle manufacturing
companies established in establishments in Indiana Companies listed on the New York Stock
Exchange Trucking industry in the United States Columbus, Indiana American brands Fuel cell
manufacturers Electrical generation engine manufacturers. Hidden categories: All articles with
self-published sources Articles with self-published sources from June Harv and Sfn no-target
errors Webarchive template archiveis links Articles with short description Short description is
different from Wikidata Articles with a promotional tone from September All articles with a
promotional tone Wikipedia articles containing buzzwords from June Commons category link
from Wikidata Wikipedia articles with ISNI identifiers. Namespaces Article Talk. Views Read Edit
View history. Help Learn to edit Community portal Recent changes Upload file. Download as
PDF Printable version. Wikimedia Commons. Cummins Engine Company Heavy equipment ,
automotive. Engines , filtration , power generation , fuel cell systems , turbochargers ,
commercial vehicles. Wikimedia Commons has media related to Cummins. Founders Clessie
Cummins. Film Black Dog Breakdown Breaker! ISNI : Wikipedia is a wiki, meaning anyone can
edit almost any page and improve articles immediately. You do not need to register to do this,
and anyone who has edited is known as a Wikipedian or editor. Small edits add up, and every
editor can be proud to have made Wikipedia better for all. There are two editing interfaces: the
new VisualEditor VE and classic wiki markup editing wikitext. People can freely use it, share it
and change it, without having to pay. It is also one of the biggest wiki organizations. People can

choose to donate to the Wikimedia Foundation to fund Wikipedia and its sister projects. It is "
open content ". This means anyone can copy it, and make changes to it if they follow the rules
for copying or editing. Wikipedia's name is a portmanteau of two words, wiki and encyclopedia.
On January 15, , Wikipedia became a separate website of its own. It is a wiki that runs using the
software MediaWiki like all other Wikimedia projects. Anyone who wishes to can change the
pages in Wikipedia, or even make new ones. Wikipedia has a standard page layout for all pages
in the encyclopedia. As of September , Wikipedia had about 18 million pages in about
languages, and more than 3. The regular English Wikipedia is the largest Wikipedia. Wikipedia
began as a related project for Nupedia. Nupedia was a free online English-language
encyclopedia project. Nupedia's articles were written and owned by Bomis, Inc which was a web
portal company. The main people of the company were Jimmy Wales , the guy in charge of
Bomis, and Larry Sanger , the editor-in-chief for Nupedia. Larry Sanger and Jimmy Wales are
the ones who started Wikipedia. It was launched as an English-language edition at Otherwise,
there were not very many rules initially, and Wikipedia operated independently of Nupedia.
Wikipedia gained early contributors from Nupedia, Slashdot , and also from search engines. It
grew to about 20, articles, and 18 languages by the end of By late it had 26 languages, 46 by the
end of , and by the end of After this, its text was incorporated into Wikipedia. The English
Wikipedia reached 3 million articles in August The numbers of articles and contributors
appeared to be growing less quickly around spring In October , the Wikipedia Monument was
unveiled to the public in Poland to honor all the contributors of the Wikipedia. According to
TechCrunch website, on 23 January , Wikipedia had surpassed more than 6 million articles on
the English Wikipedia. On January 15, , Wikipedia celebrated its 10th anniversary. It used a
special logo pictured to celebrate its 10 years since it opened on January 15, The logo was used
for the whole day on the sidebar of English Wikipedia. Wikipedia is a free site where anybody
can start or change a page. It is a global site that is available in many languages. While people
can use any searching engine, the Wikipedia page will come out in the first results of many
searches. To use Wikipedia better, people should understand the basic function on the page.
The page is organized while they are looking up the page. As Wikipedia users, they should have
a good understanding of Wikipedia. From Simple English Wikipedia, the free encyclopedia. This
article is about Wikipedia. For Wikipedia's home page, see Main Page. For the website to make
websites at WP. The logo of Wikipedia , a globe featuring glyphs from several writing systems.
Main Page of the English Wikipedia on July 23, Play media. Estimated size of a printed version
of Wikipedia August U-T San Diego. Archived from the original on January 14, Retrieved
October 15, Archived from the original on September 22, Retrieved September 6, Business
Horizons, Volume 57 Issue
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