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(57) ABSTRACT

Many IC engine inefficiencies are linked to the relatively low
mixture formation rates of current injection methods. Process
intensification (PI) is excellent at high mixture formation
rates, high mass transfer rates, and short residence times,
therefore a wall integrated injection method and device fea-
turing PI has been provided. It allows increased number of
injection sites and interfacial surface area between fluid jets
and the volume of the squash area, hence high mixture for-
mation rates shorter Liquid Lengths and the use of micro
nozzles to further intensify the mixing process by locally
mixing fuel and oxidant. This allows high EGR and low
compression ratios and better control of HCCI start of igni-
tion. P effectively achieves thermo and species stratification
for extending the load range of the HCCI engine while per-
mitting effective water addition for reciprocating and turbine
for lower exhaust heat and less fuel burned hence less CO2
emissions.

15 Claims, 20 Drawing Sheets
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