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MODERN SPARK IGNITION ENGINES: 
WHY AND HOW ETHANOL CAN BECOME THE 
BETTER FUEL

Content of Presentation:

1. Some SI engine combustion basics

ÅAir intake and injection of liquid fuel in stoichiometric quantity

ÅFuel evaporation and mixing with air to form a homogeneous mixture for ñpremixedò 
combustion

ÅOtherwise: soot formation in ñdiffusionò flames
Movie 1

INEE movies/gasoline CH_3i triple.avi
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Port fuel injection

Direct injection -

side

Direct injection -

central

Direct injection benefit: 

we have control over mixture formation into late

compression stroke

Options for fuel injection in an SI engine
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1.1 Fuel injection

ÅPFI: port fuel injection

ÅDirect injection

Side injection Central injection

Port injection

DI opportunities: controlling

mixture formation up until ignition

by means of injection parameters.

Benefits: emissions, BSFC, torque

Risks: many

Movie PFI

Movie central

INEE movies/m10 PFI Full_Load_.avi
INEE movies/m4 GDI central.avi
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The statistics : GLOBAL PRODUCTION FORCAST

TOTAL PASSENGER CAR ENGINES

On a global scale, the ICE remains the 
dominating power source even beyond 2025

Today the GDI engine is the fastest growing 
engine type

Motivation
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LOCAL ENGINE PRODUCTION PER 
TECHNOLOGY - PASSENGER CARS


