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about.In internal combustion engines,
injector nozzles are typically shaped in

accordance with the physical characteristics
of the liquid fuel to be injected, and are
further configured to inject the fuel at a
desired optimum pressure and volume.

Liquid fuel injectors, as opposed to
pressurized liquid fuel injectors, require
precise control and accurate metering of
liquid fuel for combustion. The pressure,
volume and timing of the injection of the

liquid fuel are important for combustion. To
achieve efficient combustion, it is preferable
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that the liquid fuel is injected into the
combustion chamber with a significant
portion of the fuel being injected at low

injection pressures, such as between about
500 and about 3000 psi, and with only a
small portion of the fuel being injected at

high injection pressures of about 8000 psi or
greater. Currently, different designs of

injector nozzles exist for injection of diesel
fuel. Some diesel fuel injector nozzle designs
have critical dimensions that are not readily

scaled for changing conditions or engine
requirements. The diameter, length and

shape of the nozzle are generally fixed with
the nozzle being restricted to one injection

system configuration. In some instances, the
design of the nozzle is not adaptive and thus
not capable of accepting different flow rates

and pressures of fuel. Additionally, the
design of some currently available diesel fuel

injector nozzles is not capable of injection
with the desired low injection pressures and
high injection volumes required to achieve
complete combustion of the fuel. Moreover,
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some currently available diesel fuel injector
nozzles have a high probability of clogging
from hardening of the fuel, sedimentation
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