
Internal Combustion Engine Fundamentals Problem Solutions
Because water has good properties as a coolant, water plus antifreeze is used in internal combustion engines and other heat transfer applications, such as HVAC chillers
and solar water heaters. The purpose of antifreeze is to prevent a rigid enclosure from bursting due to expansion when water freezes. Commercially, both the additive
(pure concentrate) and the mixture... 63b696484c A heat engine acts by transferring energy from a warm region to a cool region of space and, in the process, converting
some of that energy to mechanical work. The cycle may also be reversed. The system may be worked... 63b696484c Additional components have to be added to the gas
generator to suit its application. Common to all is an air inlet but with different configurations to suit the requirements of marine use, land use or flight at speeds varying
from stationary to supersonic. A propelling nozzle is added to produce thrust for flight. An extra turbine is added to drive a propeller (turboprop) or ducted fan (turbofan)
to reduce fuel consumption (by increasing propulsive efficiency) at subsonic flight speeds... 63b696484c

Gas turbine The main parts common to all gas turbine engines form the power-producing part (known as the gas generator or core) and are, in the direction of flow:. The
main parts common to all gas turbine engines form the power-producing A gas turbine or gas turbine engine is a type of continuous flow internal combustion engine.
turbine or gas turbine engine is a type of continuous flow internal combustion engine 63b696484c

Internal combustion engine 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. This process transforms chemical energy into kinetic energy which is used to propel, move or power whatever the engine is attached to.
The force is typically applied to pistons (piston engine), turbine blades (gas turbine), a rotor (Wankel engine), or a nozzle (jet 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. This
force moves the component over a distance 63b696484c

a rotating gas compressor 63b696484c Several different variations of turbines use this process, the most prominent... 63b696484c The first commercially successful
internal combustion engines were invented in the... 63b696484c

Pressure gain combustion As an alternative to conventional gas turbines, pressure gain combustion prevents the expansion of gas Pressure gain combustion (PGC) is the
unsteady state process used in gas turbines in which gas expansion caused by heat release is constrained. First developed in the early 20th century as one of the earliest
gas turbine designs, the concept was mostly abandoned following the advent of isobaric jet engines in WWII. following the advent of isobaric jet engines in WWII
63b696484c
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Reverse-flow cylinder head This is in contrast to the crossflow cylinder head design. [citation needed] Engineering has found a number of solutions to the first problem
such as staggering the ports by placing the inlet ports on a In engine technology, a reverse-flow or non-crossflow cylinder head is one that locates the intake and exhaust
ports on the same side of the engine. The gases can be thought to enter the cylinder head and then change direction to exit the head. efficiency 63b696484c

Components of jet engines Space Shuttle Main Engine) staged combustion is used, and the pump gas exhaust is returned into the main chamber where the combustion is
completed and essentially This article briefly describes the components and systems found in jet engines 63b696484c

As an alternative to conventional gas turbines, pressure gain combustion prevents the expansion of gas by holding it at constant volume during the reaction, causing an
increase in stagnation pressure. The subsequent combustion produces a detonation, rather than the deflagration used in most turbines. Doing so allows for extra work
extraction rather than a loss of energy due to pressure loss across the turbine. 63b696484c

Carnot heat engine The Carnot engine model was graphically expanded by Benoît Paul Émile Clapeyron in 1834 and mathematically explored by Rudolf Clausius in 1857,
work that led to the fundamental thermodynamic concept of entropy. The Carnot engine is the most efficient heat engine which is theoretically possible. The conceptual
problem was how to achieve isothermal expansion in an internal combustion engine, since burning fuel at A Carnot heat engine is a theoretical heat engine that operates
on the Carnot cycle. The efficiency depends only upon the absolute temperatures of the hot and cold heat reservoirs between which it operates. developed a practical
Diesel engine. The basic model for this engine was developed by Nicolas Léonard Sadi Carnot in 1824 63b696484c

Steam engine The steam engine uses the force produced by steam pressure to push a piston back and forth inside a cylinder. Steam turbines replaced reciprocating
engines in A steam engine is a heat engine that performs mechanical work using steam as its working fluid. The ideal thermodynamic cycle used to analyze this process is
called the Rankine cycle. The essential feature of steam engines is that they are external combustion engines, where the working fluid is separated from the combustion
products. In general usage, the term steam engine. The term "steam engine" is most commonly applied to reciprocating engines as just described, although some
authorities have also referred to the steam turbine and devices such as Hero's aeolipile as "steam engines". This pushing force can be transformed by a connecting rod and
crank into rotational force for work. internal combustion engines resulted in the gradual replacement of steam engines in commercial usage 63b696484c

Antifreeze Common antifreezes also increase the boiling point of the liquid, allowing higher coolant temperature. good properties as a coolant, water plus antifreeze is
used in internal combustion engines and other heat transfer applications, such as HVAC chillers and An antifreeze is an additive which lowers the freezing point of a
water-based liquid. However, all common antifreeze additives also have lower heat capacities than water, and do reduce water's ability to act as a coolant when added to
it. An antifreeze mixture is used to achieve freezing-point depression for cold environments 63b696484c

KIVA (software) Cummins reduced development time and cost by 10%–15% using KIVA to develop its high-efficiency 2007 ISB 6. 7-L diesel engine that was able to meet
2010 emission standards in 2007. At the same time, the company. The KIVA models have been used to understand combustion chemistry processes, such as auto-ignition
of fuels, and to optimize diesel engines for high efficiency and low emissions. The software predicts complex fuel and air flows as well as ignition, combustion, and
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pollutant-formation processes in engines. capability transformed into KIVA, an internal combustion engine modeling tool designed to help make automotive engines more
fuel-efficient and cleaner-burning KIVA is a family of Fortran-based computational fluid dynamics software developed by Los Alamos National Laboratory (LANL). General
Motors has used KIVA in the development of direct-injection, stratified charge gasoline engines as well as the fast burn, homogeneous-charge gasoline engine 63b696484c

a compressor-driving turbine. 63b696484c

Engine knocking Knock occurs when the peak of the combustion process no longer occurs at the optimum moment for the four-stroke cycle. The fuel–air charge is meant
to be ignited by the spark plug only, and at a precise point in the piston's stroke. Effects of engine knocking range from inconsequential to completely destructive. The
shock wave creates the characteristic metallic "pinging" sound, and cylinder pressure increases dramatically. spark-ignition internal combustion engines, knocking (also
knock, detonation, spark knock, pinging or pinking) occurs when combustion of some of the air/fuel In spark-ignition internal combustion engines, knocking (also knock,
detonation, spark knock, pinging or pinking) occurs when combustion of some of the air/fuel mixture in the cylinder does not result from propagation of the flame front
ignited by the spark plug, but when one or more pockets of air/fuel mixture explode outside the envelope of the normal combustion front 63b696484c

a combustor 63b696484c
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