
IGNITION CONTROL IN THE HCCI COMBUSTION

These results indicate that for HCCI combustion, the ignition delay and the burn rate can be independently controlled
using various fuel mixtures and additives.

Even at a relatively low temperature, the additives chemically activate the reaction mixture. Mechanical
variable lift and duration systems, however, although more complex than a standard valvetrain, are cheaper
and less complicated. It is fast enough to allow cycle-to-cycle control. Fuel mixture[ edit ] Another means to
extend the operating range is to control the onset of ignition and the heat release rate [14] [15] by manipulating
the fuel itself. Another way is to thermally stratify the charge so that different points in the compressed charge
have different temperatures and burn at different times, lowering the heat release rate and making it possible to
increase power. It is relatively simple to configure such systems to achieve the necessary control over the
valve lift curve. This in-homogeneity is driven by turbulent mixing and heat transfer from the combustion
chamber walls. In this sense, HCCI engines deliver the best of both worlds, balancing the emissions of a
gasoline-style engine with the efficiency of a diesel-style engine. As the initial pressure increases, the species
concentrations in the mixture of fuel and air also increases. This results in low peak pressures and low energy
release rates. The figures below show the engine cylinder as well as the key geometric parameters in its
design. The engine is scheduled for commercial production in near future. Exhaust gas percentage[ edit ]
Exhaust gas is very hot if retained or re-inducted from the previous combustion cycle or cool if recirculated
through the intake as in conventional EGR systems. HCCI was popular before electronic spark ignition was
used. The amount of temperature stratification dictates the rate of heat release and thus tendency to knock.
Molar fraction plots with the addition of formaldehyde left and only pure methane right. It was displayed in its
F concept car at the Frankfurt Auto Show. For this reason, HCCI is typically operated at lean overall fuel
mixtures. Hence at any point in time, only a fraction of the total fuel is burning. While this technology shows
great promise, there are some important challenges to overcome â€” one of which is ignition timing. These
fuels are therefore a viable option for HCCI. Ignition occurs in different regions of the combustion chamber at
different times - slowing the heat release rate. While electro-hydraulic and camless VVA systems offer control
over the valve event, the componentry for such systems is currently complicated and expensive. Simulation
results show how small amounts of a formaldehyde additive facilitates ignition. However, several car
manufacturers had functioning HCCI prototypes. Hot combustion products conversely increase gas
temperature in the cylinder and advance ignition. In-chamber blending: One fuel can be injected in the intake
duct port injection and the other directly into the cylinder. In traditional engines, modifying the combustion
timing is rather easy via engine control modules. But how can this be explained? At an initial temperature of
K, the methane does not ignite.


