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(English)

Direct Injection Stratified Charge Gasoline Engine



Automobiles equipped with direct injection stratified charge (DISC) gasoline
engines first came onto the market in the latter half of the 1990s. Since its
development in the 1960s, the DISC gasoline engine has been regarded as an
engine that has a high fuel efficiency and emits low levels of carbon dioxide.

The DISC gasoline engine has a different fuel injection and combustion system
than the conventional gasoline engine. The conventional engine mixes air and
fuel outside the combustion chamber and then supplies the mixture to the
chamber. The air-fuel ratio of the mixture is usually 15:1, and the engine’s output
is controlled by adjusting the quantity of the mixture supplied to the chamber.
The DISC gasoline engine, on the other hand, injects gasoline directly into the
combustion chamber to form an air-fuel mixture around the ignition plug to
enable stratified charge combustion. The air-fuel ratio around the ignition plug is
setto 15:1, and the rest of the chamber is filled with mostly air. As a result, the
DISC gasoline engine runs lean: the average air-fuel ratio in the chamber is 40:1
to 50:1. The engine’s output is controlled by adjusting the quantity of fuel thatis
injected into the chamber. The DISC gasoline engine is designed to burn fuel
efficiently in one area of the chamber, whereas the conventional combustion
system is designed to burn the mixture uniformly throughout the chamber. There
is, therefore, a clear difference between these two engines.

In addition to better fuel efficiency, compared with conventional gasoline engines,
the DISC gasoline engine also has smaller combustion fluctuations between
cycles at stable engine speeds, a higher heat efficiency (because ithas a lower
combustion temperature), increased torque at low and middle engine speeds,
and a better response to accelerator operation (because the fuel quantity is
directly controlled). Moreover, recent progress in catalyst and exhaust system
technology is overcoming some of the inevitable disadvantages of the DISC
gasoline engine, for example, it emits relatively large amounts of nitrogen
oxides.



