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The volume includes selected and reviewed papers from the 3rd Conference on Ignition Systems for
Gasoline Engines in Berlin in November 2016. Experts from industry and universities discuss in their
papers the challenges to ignition systems in providing reliable, precise ignition in the light of a wide
spread in mixture quality, high exhaust gas recirculation rates and high cylinder pressures. Classic spark
plug ignition as well as alternative ignition systems are assessed, the ignition system being one of the key
technologies to further optimizing the gasoline engine. Converting from a carbureted fuel system to
electronic fuel injection (EFI) improves the performance, driveability, and fuel economy of any classic
vehicle. Through a series of sensors, processors, and wires, it gathers engine and atmospheric information
to precisely deliver the correct amount of fuel to your engine. With a carburetor, you must manually
adjust and change parts to adapt it to differing conditions and applications. Installing a complete
aftermarket EFI system may seem too complex, but it is within your reach by using the clear and easy-to-
understand, step-by-step instructions. You will be able to confidently install the correct EFI system in
your vehicle and enjoy all the benefits. A variety of EFI Systems are currently available--throttle body
injection (TBI), multi port fuel injection (MPFI), stack systems, application specific, and special
application systems. Author Tony Candela reveals the attributes of each, so you can select the system
that's ideal for your car. Author Tony Candela explains in exceptional detail how to install both of these
systems. To achieve top performance from an EFI system, it’s not a simple bolt-on and plug-in procedure.
This book takes the mystery out of EFI so it’s not a black art but rather a clear working set of parameters.
You are shown how to professionally install the injectors into the intake system as well as how to



integrate the wiring into the main harness. In addition, each step of upgrading the fuel system to support
the EFI is explained. The book also delves into integrating ignition and computer control with these
aftermarket systems so you can be out driving rather than struggling with tuning. Turbocharged,
supercharged, and nitrous applications are also covered. A well-installed and -tuned EFI system greatly
improves the performance of a classic V-8 or any engine because the system delivers the correct fuel
mixture for every operating condition. Get faster starts, better fuel economy, and crisp efficient
performance. In EFI Conversions: How to Swap Your Carb for Electronic Fuel Injection, achieving all
these benefits is easily within your reach. High-Performance Ignition Systems: Design, Build & Installis a
completely updated guide to understanding automotive ignition systems, from old-school points and
condensers to modern computer-controlled distributorless systems, and from bone-stock systems to highly
modified. Clearly and comprehensibly written, this reference text presents the complete spectrum of
gasoline-engine closed and open-loop control, together with the systems and components concerned.
Chapters on the history of the automobile and basics of the gasoline engine serve as a general introduction
to the subject. For decades, scientists and engineers have been working to increase the efficiency of
internal combustion engines. For spark-ignition engines, two technical questions in particular are always
in focus: 1. How can the air/fuel mixture be optimally ignited under all possible conditions? 2. How can
undesirable but recurrent early and self-ignitions in the air/fuel mixture be avoided? Against the
background of the considerable efficiency increases currently being sought in the context of developments
and the introduction of new fuels, such as hydrogen, methanol, ammonia and other hydrogen derivatives
as well as biofuels, these questions are more in the focus than ever. In order to provide a perfect exchange
platform for the community of combustion process and system developers from research and
development, IAV has organized this combined conference, chaired by Marc Sens. The proceedings
presented here represent the collection of all the topics presented at the event and are thus intended to
serve as an inspiration and pool of ideas for all interested parties. A practical guide to modifying and
tuning modern electronic fuel injection (EFI) systems, including engine control units (ECUs). The book
starts out with plenty of foundational topics on wiring, fuel systems, sensors, different types of ignition
systems, and other topics to help ensure the reader understands how EFI Systems work. Next the book
builds on that foundation, helping the reader to understand the different options available: Re-tuning
factory ECUs, add on piggyback computers, or all out standalone engine management systems. Next Matt
and Jerry help the reader to understand how to configure a Standalone EMS, get the engine started, prep
for tuning, and tune the engine for maximum power and drivability. Also covered is advice on tuning
other functions-- acceleration enrichments, closed loop fuel correction, and more. Finally, the book ends
with a number of case studies highlighting different vehicles and the EMS solutions that were chosen for
each, helping to bring it all together with a heavy emphasis on how you can practically approach your
projects and make them successful! This SAE recommended practice provided standard dimensions for
liquid fuel dispenser nozzle spouts and a system for differentiating between nozzels that dispense liquid
fuel into vehicles with Spark Ignition (SI) Engines and compression Ignition (CI) Engines for land
vehicles. Current legal definitions only distinguish between "UNLEADED Fuel" and "All Other Types of
Fuel." These definitions are no longer valid. This document establishes a new set of definitions that have
practical application to current automobile liquid fuel inlets and liquid fuel dispenser nozzle spouts. Fuel
injection systems and performance is fundamental to combustion engine performance in terms of power,
noise, efficiency, and exhaust emissions. There is a move toward electric vehicles (EVs) to reduce carbon
emissions, but this is unlikely to be a rapid transition, in part due to EV batteries: their size, cost,
longevity, and charging capabilities as well as the scarcity of materials to produce them. Until these
isssues are resolved, refining the spark-ignited engine is necessary address both sustainability and demand
for affordable and reliable mobility. Even under policies oriented to smart sustainable mobility, spark-
ignited engines remain strategic, because they can be applied to hybridized EVs or can be fueled with
gasoline blended with bioethanol or bio-butanol to drastically reduce particulate matter emissions of
direct injection engines in addition to lower CO2 emissions. In this book, Alessandro Ferrari and Pietro
Pizzo provide a full review of spark-ignited engine fuel injection systems. The most popular typologies of
fuel injection systems are considered, with special focus on state-of-the-art solutions. Dedicated sections
on the methods for air mass evaluation, fuel delivery low-pressure modules, and the specific subsystems



for idle, cold start, and warm-up control are also included. The authors pay special attention to mixture
formation strategies, as they are a fundamental theme for SI engines. An exhaustive overview of fuel
injection technologies is provided, and mixture formation strategies for spark ignited combustion engines
are considered. Fuel Injection Systems illustrates the performance of these systems and will also serve as
a reference for engineers who are active in the aftermarket, offering detailed information on fuel injection
system solutions that are mounted in older vehicles. Basic carburetion and fuel injection theories in
layperson's terms. Software allows reader to simulate the effects of changing system parameters. Rapid
developments in engine electronics and systems have resulted in important, far-reaching changes in the
spark-ignition engine's equipment and management. The outcome has been increased fuel efficiency,
decreased emissions, improved driving smoothness and running refinement, and optimal trouble-free
service life. Gasoline-Engine Management provides comprehensive information ranging from the design
and function of various generations of fuel injection and ignition systems to current gasoline engine
management systems using the M and ME Motronic Systems. Contents include: Combustion in the spark-
ignition (SI) engine System development Emissions Control Technology Spark-Ignition Engine
Management Gasoline Injection Systems Ignition Systems Spark Plugs M-Motronic Engine Management
System ME-Motronic Engine Management System ME D Engine Management. Various combinations of
commercially available technologies could greatly reduce fuel consumption in passenger cars, sport-utility
vehicles, minivans, and other light-duty vehicles without compromising vehicle performance or safety.
Assessment of Technologies for Improving Light Duty Vehicle Fuel Economy estimates the potential fuel
savings and costs to consumers of available technology combinations for three types of engines: spark-
ignition gasoline, compression-ignition diesel, and hybrid. According to its estimates, adopting the full
combination of improved technologies in medium and large cars and pickup trucks with spark-ignition
engines could reduce fuel consumption by 29 percent at an additional cost of $2,200 to the consumer.
Replacing spark-ignition engines with diesel engines and components would yield fuel savings of about
37 percent at an added cost of approximately $5,900 per vehicle, and replacing spark-ignition engines
with hybrid engines and components would reduce fuel consumption by 43 percent at an increase of
$6,000 per vehicle. The book focuses on fuel consumption--the amount of fuel consumed in a given
driving distance--because energy savings are directly related to the amount of fuel used. In contrast, fuel
economy measures how far a vehicle will travel with a gallon of fuel. Because fuel consumption data
indicate money saved on fuel purchases and reductions in carbon dioxide emissions, the book finds that
vehicle stickers should provide consumers with fuel consumption data in addition to fuel economy
information. The call for environmentally compatible and economical vehicles necessitates immense
efforts to develop innovative engine concepts. Technical concepts such as gasoline direct injection helped
to save fuel up to 20 % and reduce CO2-emissions. Descriptions of the cylinder-charge control, fuel
injection, ignition and catalytic emission-control systems provides comprehensive overview of today ?s
gasoline engines. This book also describes emission-control systems and explains the diagnostic systems.
The publication provides information on engine-management-systems and emission-control regulations.
The process of fuel injection, spray atomization and vaporization, charge cooling, mixture preparation and
the control of in-cylinder air motion are all being actively researched and this work is reviewed in detail
and analyzed. The new technologies such as high-pressure, common-rail, gasoline injection systems and
swirl-atomizing gasoline fuel injections are discussed in detail, as these technologies, along with
computer control capabilities, have enabled the current new examination of an old objective; the direct-
injection, stratified-charge (DISC), gasoline engine. The prior work on DISC engines that is relevant to
current GDI engine development is also reviewed and discussed. The fuel economy and emission data for
actual engine configurations have been obtained and assembled for all of the available GDI literature, and
are reviewed and discussed in detail. The types of GDI engines are arranged in four classifications of
decreasing complexity, and the advantages and disadvantages of each class are noted and explained.
Emphasis is placed upon consensus trends and conclusions that are evident when taken as a whole; thus
the GDI researcher is informed regarding the degree to which engine volumetric efficiency and
compression ratio can be increased under optimized conditions, and as to the extent to which unburned
hydrocarbon (UBHC), NOx and particulate emissions can be minimized for specific combustion
strategies. The critical area of GDI fuel injector deposits and the associated effect on spray geometry and



engine performance degradation are reviewed, and important system guidelines for minimizing deposition
rates and deposit effects are presented. The capabilities and limitations of emission control techniques and
after treatment hardware are reviewed in depth, and a compilation and discussion of areas of consensus on
attaining European, Japanese and North American emission standards presented. All known research,
prototype and production GDI engines worldwide are reviewed as to performance, emissions and fuel
economy advantages, and for areas requiring further development. The engine schematics, control
diagrams and specifications are compiled, and the emission control strategies are illustrated and
discussed. The influence of lean-NOx catalysts on the development of late-injection, stratified-charge
GDI engines is reviewed, and the relative merits of lean-burn, homogeneous, direct-injection engines as
an option requiring less control complexity are analyzed. A practical guide to modifying and tuning
modern electronic fuel injection (EFI) systems, including engine control units (ECUs). The book starts
out with plenty of foundational topics on wiring, fuel systems, sensors, different types of ignition systems,
and other topics to help ensure the reader understands how EFI Systems work. Next the book builds on
that foundation, helping the reader to understand the different options available: Re-tuning factory ECUs,
add on piggyback computers, or all out standalone engine management systems. Next Matt and Jerry help
the reader to understand how to configure a Standalone EMS, get the engine started, prep for tuning, and
tune the engine for maximum power and drivability. Also covered is advice on tuning other functions--
acceleration enrichments, closed loop fuel correction, and more. Finally, the book ends with a number of
case studies highlighting different vehicles and the EMS solutions that were chosen for each, helping to
bring it all together with a heavy emphasis on how you can practically approach your projects and make
them successful! This report compliments a concurrent analysis of the electromagnetic field threat to the
fuel system of a transport aircraft. The accompanying effort assessed currents, voltages and power levels
that may be induced upon fuel tank wiring from radio transmitters (inside and outside the aircraft). In
addition to this, it was also essential to determine how much voltage, current, or power is required to
create a fuel-vapor ignition hazard. The widely accepted minimum guideline for aircraft fuel-vapor
ignition is the application of a 0.2 millijoule energy level. However, when considering radio frequency
(RF) sources, this guideline is seriously inadequate. This report endeavors to bridge the gap between a
traditional understanding of electrical breakdown, heating and combustion; and supplement the
knowledge with available information regarding aircraft fuel-vapor ignition by RF sourcesFisher, Franklin
A.Langley Research CenterAIRCRAFT FUELS; FUEL SYSTEMS; ELECTROMAGNETIC FIELDS;
ELECTRICAL FAULTS; FUEL TANKS; VAPORS; IGNITION; RADIO FREQUENCIES; RADIO
TRANSMITTERS Twentyfour years have gone by since the publication of K. Lohner and H. Muller's
comprehen sive work "Gemischbildung und Verbrennung im Ottomotor" in 1967 [1.1]' Naturally, the
field of mixture formation and combustion in the spark-ignition engine has wit nessed great technological
advances and many new findings in the intervening years, so that the time seemed ripe for presenting a
summary of recent research and developments. There fore, I gladly took up the suggestion of the editors
of this series of books, Professor Dr. H. List and Professor Dr. A. Pischinger, to write a book
summarizing the present state of the art. A center of activity of the Institute of Internal-Combustion
Engines and Automotive Engineering at the Vienna Technical University, which I am heading, is the field
of mixture formation -there fore, many new results that have been achieved in this area in collaboration
with the respective industry have been included in this volume. The basic principles of combustion are
discussed only to that extent which seemect necessary for an understanding of the effects of mixture
formation. The focal point of this volume is the mixture formation in spark-ignition engines, covering
both the theory and actual design of the mixture formation units and appropriate intake manifolds. Also,
the related measurement technology is explained in this work. In this section, we'll cover diagnostic
equipment usage. As an automotive activity, diagnosing modern vehicles has become extremely high-tech
oriented and difficult. Few professions involve so much from their practitioner. A modern technician has
to master a multitude of disciplines, including electronics, optics, mechanics, programming, computer
science and many others. Such highly technological activities require a keen analytical mind. But as in
any human endeavors, proficiency comes with practice and patience. The techniques presented in this
section combined with the necessary hands on practice are designed to sharpen the technician's abilities to
perform profitable and fast diagnostics. With patience and practice, any vehicle can be repaired.



Enjoy!Edition 4.0, Section 3, Equipment Usage & Repair Strategies, Copyright 2004, 2011, All rights
reserved. Section 3 Table of Contents* CURRENT RAMPING STRATEGY – (what's current ramping
and how it works, oscilloscope (DSO) and a low/ high amperage clamp-on amp probe, magnetic field,
fuel pumps, current ramping a fuel pump, determining the fuel pump speed, commutators, FP waveforms,
ignition coil current ramping, Coil-On-Plug current ramping, ignition coil waveforms, current ramping an
injector, low Amp probe usage, current ramping compression test)* HESITATION LACK OF POWER
REPAIR STRATEGY – (strategy and operation, fuel delivery test, spark reserve test, exhaust pressure,
ignition and valve timing, guidelines for a multi-channel scope, visual inspection, ECM in control, air-
fuel ratio, 5-gas analyzer, HC, CO, CO2, O2 and Nox analysis, fuel flow, fuel volume analysis, ignition
waveform)* FUEL FLOW VOLUME GUIDELINES – (Fuel Volume usage for Dometic cars, Fuel
Volume usage for Asian cars, Fuel Volume for Continuous injection cars)* IGNITION COIL
WAVEFORM INTERPRETATION – (Parade ignition analysis, Super-imposed, Bar-Graphs, Raster
ignition analysis, single cylinder)* IGNITION SYSTEM TESTING STRATEGY – (Ignition current
waveform interpretation, low resistance or shorted primary ignition, shorted ignition coil, full coil
saturation, Ignition testing strategy, ignition waveform interpretation, coil On-Time, Firing line, Dwell,
Turn-Off, Spark line, the main 5-types of misfires, triggering device misfire, CRK and CAM, ignition
testing procedures, cranking Kilo-Volts, firing line KVs, WOT KVs, Idle baseline, Pre-Loading,
Individual spark line, Distributor, DIS and COP) * A/F RATIO (lean/rich) REPAIR STRATEGY – (Fuel
trim diagnostic, air-fuel ratios, ECM in control, Pressure and Volume, Spark issues, O2 not switching) *
MINIMUM AIR RATE ADJUSTMENT – (why do we need a Min. AR adjustment, ECM strategy, IAC
strategy, Adjustment procedure, a stalling engine, idle re-learn procedure, battery reset)* NO FUEL
PRESSURE/VOLUME REPAIR STRATEGY – (No pressure volume symptomatic diagnostic, fuel
system operation, fuel systems types, returnless fuel system, variable speed fuel pumps, duty-cycle
control, steps to diagnose fuel system issues, defective filter, regulator)* NO INJECTION PULSE
STRATEGY – (no injection and pulse diagnostics, crank issues, EFI operation, non-sequential and
sequential injection, Direct injection, fuel pulse testing, noid light, injector voltage supply, scanner, the
switched side, engine speed signal, injector current)* NO START/NO SPARK REPAIR PROCEDURE –
(Visuals, secondary, ignition grounds, ignition power, primary side, ignition neon noid)* NO START
GENERAL REPAIR PROCEDURE – (procedures that should be used to diagnose a no start, cranks ok
condition, spark, pressure, fuel)* NOTES Doctoral Thesis / Dissertation from the year 2006 in the subject
Electrotechnology, grade: 1, mit Ausgezeichnung bestanden, Vienna University of Technology (Insitut für
Photonik), language: English, abstract: In this PhD thesis different fundamental aspects and the practical
usability of a laser ignition system as a new, innovative and alternative ignition approach for internal
combustion engines were investigated in great detail mainly experimentally. Ignition experiments in
combustion chambers under high pressures and elevated temperatures have been conducted. Different
fuels were investigated. Also the minimum breakdown energy in dependence of the initial temperature
and pressure with the help of an aspheric lens with a high numerical aperture was studied. High-speed
Schlieren diagnostics have been conducted in the combustion chamber. The different stages like the
ignition plasma within the first nanoseconds via the shock wave generation to the expanding flame kernel
were investigated. With the help of multi-point ignition the combustion duration could be reduced
significantly. The controlled start of auto-ignition of n-heptane-air mixtures by resonant absorption of
Er,Cr:YSGG laser radiation at 2.78 ?m by additionally introduced water has been proven in combustion
chamber experiments as a completely new idea. Beside experiments in the combustion chambers and long
term tests under atmospheric conditions, various tests in SI engines up to 200 h, have been made.
Different sources of contamination of the window surface have been identified. First experiments with a
longitudinally diode-pumped, fiber-coupled and passively Q-switched solid-state laser ?-prototype system
with maximum pulse energy of 1.5 mJ at about 1.5 ns pulse duration were performed which allowed to
ignite the engine successfully over a test period of 100 h. In cooperation with Lund University in Sweden,
experiments have been performed on another engine test bed running in HCCI mode revealing the laser
spark to be able to stimulate the auto-ignition process and to trigger the onset of combustion. In another
international cooperation conducted with the Southwest Research Institute in Texas, U.S.A., the potential
of laser ignition in combination with the so called HEDGE concept was studied. As a final direction of the



work, first calculations and experiments of a ?- prototype ignition laser of an own design have been
conducted. The concept of a longitudinally diode-pumped, fiber-coupled and passively Q-switched solid-
state laser was chosen as the most promising. Emitted pulse energy of 2 mJ within around 1 ns pulse
duration was achieved easily allowing generating a laser-induced breakdown in air. A brief retrospective
of the early years of the history of the automobile is followed by a description of the principles behind the
operation, management and control of a gasoline (spark-ignition) engine. Descriptions of the cylinder-
charge control, fuel-injection, ignition, and catalytic emission-control systems provide a comprehensive
overview of the control mechanisms which are essential to the operation of a modern gasoline engine. The
texts dealing with the Motronic engine-management system illustrate how this is put into practice.
Particular emphasis is placed here on the diagnostic functions, which, on account of the ever more
stringent requirements of emission-control legislations, make up an increasing proportion of the Motronic
system.
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