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p.p1 {margin: 0.0px 0.0px 0.0px 0.0px; font: 12.0px Arial} The GM LS Gen IV engine
dominates the high-performance V-8 market and is the most popular powerplant for engine
swap projects. In stock trim, the Gen IV engines produce class-leading horsepower. The



Gen IV's rectangular-port heads flow far more air/fuel than the Gen III cathedral-port heads.
However, with the right combination of modification procedures and performance parts,
you can unlock the performance potential of the Gen IV engines and reach almost any
performance target. Engine-building and LS expert Mike Mavrigian guides readers through
the best products and modification procedures to achieve maximum performance for a
variety of applications. To make more horsepower, you need to flow more air and fuel into
the engine; therefore, how to select the industry-leading aftermarket heads and port the
stock heads for superior performance are comprehensively covered. The cam controls all
major timing events in the engine, so determining the best cam for your engine package and
performance goals is revealed. But these are just a few aspects of high-performance Gen IV
engine building. Installing nitrous oxide or supercharger systems and bolting on cold-air
intakes, aftermarket ignition controls, headers, and exhaust system parts are all covered in
detail. The foundation of any engine build is the block, and crucial guidance for modifying
stock blocks and aftermarket block upgrade advice is provided. Crankshafts, pistons and
rods, valvetrain, oiling systems, intakes and fuel injection, cooling systems are all covered
so you can build a complete high-performance package. Muscle car owners, LS engine
builders, and many enthusiasts have migrated to the Gen IV engine platform, so clear,
concise, and informative content for transforming these stock engines into top performers
for a variety of applications is essential. A massive amount of aftermarket parts is available



and this provides guidance and instructions for extracting top-performance from these
engines. If you’re searching for an authoritative source for the best components and
modifications to create the ultimate high-performance packages, then you’ve found it. This
is an engine rebuilding and modification guide that includes sections on history, engine
specs, disassembly, cylinder block and bottom end reconditioning, cylinder heads and
valvetrain reconditioning, balancing, step-by-step engine reassembly, torque values, and
OEM part numbers for the popular Chevy LS series of engines. Design and Simulation of
Two-Stroke Engines is a unique hands-on information source. The author, having designed
and developed many two-stroke engines, offers practical and empirical assistance to the
engine designer on many topics ranging from porting layout, to combustion chamber
profile, to tuned exhaust pipes. The information presented extends from the most
fundamental theory to pragmatic design, development, and experimental testing issues.
Chapters cover: Introduction to the Two-Stroke Engine Combustion in Two-Stroke Engines
Computer Modeling of Engines Reduction of Fuel Consumption and Exhaust Emissions
Reduction of Noise Emission from Two-Stroke Engines and more Racing continues to
provide the preeminent directive for advancing powertrain development for automakers
worldwide. Formula 1, World Rally, and World Endurance Championship all provide
engineering teams the most demanding and rigorous testing opportunities for the latest
engine and technology designs. Turbocharging has seen significant growth in the passenger



car market after years of development on racing circuits. Advances in Turbocharged Racing
Engines combines ten essential SAE technical papers with introductory content from the
editor on turbocharged engine use in F1, WRC, and WEC-recognizing how forced induction
in racing has impacted production vehicle powertrains. Topics featured in this book include:
Fundamental aspects of design and operation of turbocharged engines Electric turbocharger
usage in F1 Turbocharged engine research by Toyota, SwRI and US EPA, Honda, and
Caterpillar This book provides a historical and relevant insight into research and
development of racing engines. The goal is to provide the latest advancements in
turbocharged engines through examples and case studies that will appeal to engineers,
executives, instructors, students, and enthusiasts alike. Computational Optimization of
Internal Combustion Engines presents the state of the art of computational models and
optimization methods for internal combustion engine development using multi-dimensional
computational fluid dynamics (CFD) tools and genetic algorithms. Strategies to reduce
computational cost and mesh dependency are discussed, as well as regression analysis
methods. Several case studies are presented in a section devoted to applications, including
assessments of: spark-ignition engines, dual-fuel engines, heavy duty and light duty diesel
engines. Through regression analysis, optimization results are used to explain complex
interactions between engine design parameters, such as nozzle design, injection timing,
swirl, exhaust gas recirculation, bore size, and piston bowl shape. Computational



Optimization of Internal Combustion Engines demonstrates that the current multi-
dimensional CFD tools are mature enough for practical development of internal combustion
engines. It is written for researchers and designers in mechanical engineering and the
automotive industry. 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. Homogeneous charge
compression ignition (HCCI)/controlled auto-ignition (CAI) has emerged as one of the most
promising engine technologies with the potential to combine fuel efficiency and improved
emissions performance, offering reduced nitrous oxides and particulate matter alongside
efficiency comparable with modern diesel engines. Despite the considerable advantages, its
operational range is rather limited and controlling the combustion (timing of ignition and
rate of energy release) is still an area of on-going research. Commercial applications are,



however, close to reality.HCCI and CAI engines for the automotive industry presents the
state-of-the-art in research and development on an international basis, as a one-stop
reference work. The background to the development of HCCI / CAI engine technology is
described. Basic principles, the technologies and their potential applications, strengths and
weaknesses, as well as likely future trends and sources of further information are reviewed
in the areas of gasoline HCCI / CAI engines; diesel HCCI engines; HCCI / CAI engines
with alternative fuels; and advanced modelling and experimental techniques. The book
provides an invaluable source of information for scientific researchers, R&D engineers and
managers in the automotive engineering industry worldwide. Presents the state-of-the-art in
research and development on an international basis An invaluable source of information for
scientific researchers, R&D engineers and managers in the automotive engineering industry
worldwide Looks at one of the most promising engine technologies around *Periodical-
Combustion Engine*Spark-Ignition Engines*Diesel Engines*Rotary Engines*Engine of
Stirling*Pulsation Airbreather Engines*The Air-Space Engines*Low Temperature
Pulsation Coolers and Aggregates*Low Temperature Pulsation Coolers and Aggregates
This book explores the opposed piston (OP) engine, a model of power and simplicity, and
provides the first comprehensive description of most opposed piston (OP) engines from
1887 to 2006. Design and performance details of the major types of OP engines in
stationary, ground, marine, and aviation applications are explored and their evolution



traced. The OP engine has set enviable and leading-edge standards for power/weight
refinement, fuel tolerance, fuel efficiency, package space, and manufacturing simplicity.
For these reasons, the OP concept still remains of interest for outstanding power and
package density, simplicity, and reliability; e.g., aviation and certain military transport
requirements. Using material from historic and unpublished internal research reports, the
authors present the rationale for OP engines, their diverse architecture, detailed design
aspects, performance data, manufacturing details, and leading engineers and applications.
Comparisons to four-stroke and competitor engines are made, supporting the case for
reconsidering OP engines for certain applications. Topics include: The history of OP
engines Aeronautical Automotive Military Marine Unusual OP engines Comparison
between 2 and 4 stroke engines The future of OP engines and more Despite being
developed more than 100 years ago, the diesel engine has yet to achieve mass acceptance in
the North American passenger car sector. In most other parts of the world, however, diesel
engines have made considerable strides due in part to the common rail fuel injection system.
Significant fuel economy, reduced exhaust emissions, invincible low-speed torque, and all-
around good drivability are a few of the benefits associated with common rail technology,
which are covered in-depth in Diesel Common Rail and Advanced Fuel Injection Systems.
"In graphic novel format, follows Max Axiom as he explains how combustion engines
work"-- Innovative text focusing on engine design and fluid dynamics, with numerous



illustrations and a web-based software tool. How to blueprint any 4-cylinder, 4-stroke
engine's short block for maximum performance and reliability. Covers choosing
components, crank and rod bearings, pistons, camshafts and much more. The objectives of
the Automotive Stifling Engine (ASE) Development project were to transfer European
Stirling engine technology to the United States and develop an ASE that would demonstrate
a 30% improvement in combined metro-highway fuel economy over a comparable spark
ignition (SI) engine in the same production vehicle. In addition, the ASE should
demonstrate the potential for reduced emissions levels while maintaining the performance
characteristics of SI engines. Mechanical Technology Incorporated (MTI) developed the
ASE in an evolutionary manner, starting with the test and evaluation of an existing
stationary Stirling engine and proceeding through two experimental engine designs: the
Mod I and the Mod II. Engine technology development resulted in elimination of strategic
materials, increased power density, higher temperature and efficiency operation, reduced
system complexity, long-life seals, and low-cost manufacturing designs. Mod Ii engine
dynamometer tests demonstrated that the engine system configuration had accomplished its
performance goals for power (60 kW) and efficiency (38.5%) to within a few percent. Tests
with the Mod II installed in a delivery van demonstrated a combined fuel economy
improvement consistent with engine performance goals and the potential for low emissions
levels. A modified version of the Mod II was identified as a manufacturable ASE design for



commercial production. In conjunction with engine technology development, technology
transfer proceeded through two ancillary efforts: the Industry Test and Evaluation Program
(ITEP) and the NASA Technology Utilization (TU) project. The ITEP served to introduce
Stirling technology to industry, and the TU project provided vehicle field demonstrations
for thirdparty evaluation in everyday use and accomplished more than 3100 hr and 8,000
miles of field operation. To extend technology transfer beyond the ASE project, a Space Act
Agreement between MTI and NASA-Lewis Research Center allowed utilization of project
resources for additional development work and emissions testing as part of an industry-
funded Stirling Natural Gas Engine program. This book provides a complete description of
instrumentation and in-cylinder measurement techniques for internal combustion engines.
Written primarily for researchers and engineers involved in advanced research and
development of internal combustion engines, the book provides an introduction to the
instrumentation and experimental techniques, with particular emphasis on diagnostic
techniques for in-cylinder measurements. The increasing concern about CO2 emissions and
energy prices has led to new CO2 emission and fuel economy legislation being introduced
in world regions served by the automotive industry. In response, automotive manufacturers
and Tier-1 suppliers are developing a new generation of internal combustion (IC) engines
with ultra-low emissions and high fuel efficiency. To further this development, a better
understanding is needed of the combustion and pollutant formation processes in IC engines.



As efficiency and emission abatement processes have reached points of diminishing returns,
there is more of a need to make measurements inside the combustion chamber, where the
combustion and pollutant formation processes take place. However, there is currently no
good overview of how to make these measurements. Based on the author’s previous SAE
book, Engine Combustion Instrumentation and Diagnostics, this book focuses on laser-
based optical techniques for combustion flows and in-cylinder measurements. Included are
new chapters on optical engines and optical equipment, case studies, and an updated
description of each technique. The purpose of this book is to provide, in one publication, an
introduction to experimental techniques that are best suited for in-cylinder engine
combustion measurements. It provides sufficient details for readers to set up and apply these
techniques to IC engines and combustion flows. This handbook deals with the vast subject
of thermal management of engines and vehicles by applying the state of the art research to
diesel and natural gas engines. The contributions from global experts focus on management,
generation, and retention of heat in after-treatment and exhaust systems for light-off of
NOx, PM, and PN catalysts during cold start and city cycles as well as operation at ultralow
temperatures. This book will be of great interest to those in academia and industry involved
in the design and development of advanced diesel and CNG engines satisfying the current
and future emission standards. The propulsion system is arguably the most critical part of
the aircraft; it certainly is the single most expensive component of the vehicle. Ensuring that



engines operate reliably without major maintenance issues is an important goal for all
operators, military or commercial. Engine health management (EHM) is a critical piece of
this puzzle and has been a part of the engine maintenance for more than five decades. In
fact, systematic condition monitoring was introduced for engines before it was applied to
other systems on the aircraft. Diagnostics and Prognostics of Aerospace Engines is a
collection of technical papers from the archives of SAE International, which introduces the
reader to a brief history of EHM, presents some examples of EHM functions, and outlines
important future trends. The goal of engine health maintenance is ultimately to reduce the
cost of operations by catching problems before they become major issues, by helping reduce
repair times through diagnostics, and by facilitating logistic optimization through prognostic
estimates. Diagnostics and Prognostics of Aerospace Engines shows that the essence of
these goals has not changed over time.
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