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in this textbook the authors show that a few fundamental principles can provide students of mechanical and
aeronautical engineering with a deep understanding of all modes of aircraft and spacecraft propulsion the
book also demonstrates how these fundamental principles can lead directly to useful quantitative assessments
of performance as well as possibilities for improvement the second edition provides a wide range of new
illustrative material on modern aircraft and rocket engines the author s have also improved their explanations
of pertinent physical phenomena and have introduced preliminary design procedures in this edition this study
has two declared aims it presents the theoretical basis for a provably ideal comparative process for relaxing
flows icp and jus tifies its application to jet and in particular rocket engines this will be treated in two parts
part i offers a status quo report on current calculation methods and compiles and explains briefly the most
important data on selected pro minent rocket engines starting from the phenomenology of the dynamical and
physico chemical conversion processes in the fuel oxidizer fluid mixture and in the burned gases the ideal
thermodynamic comparative process is then derived as a defined sequential change of states in the system in
order to render this comparative process readily under standable it is first applied to an appropriate model gas
using alge braic equations for all relevant parameters this model gas undergoes energy conversion processes
without forfeiting the simplicity of pre sentation typical of classical gas dynamics above all examination of this
model offers proof that it is generally impermissible to use as is done in practice the familiar isentropic
equation for flow changes of state continuously propagated in flow tube theory elementary calculations
immediately indicate essential attributes which are also typical for relaxing multicomponent one phase
systems such as the significant pressure drop phenomenon or the establishment of the steady mass flow rate
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as an eigenvalue of the comparative pro cess their relevance to the re theory is stressed for the first time
simplified methods of dealing with gas turbine thermal cycles and further theoretical innovations have been
embodied into a concise textbook all the major aspects of the subject are covered in a comprehensive and lucid
manner examples are included for greater clarity this book is an introduction to the design of modern civil and
military jet engines using engine design projects get up to speed with this robust introduction to the
aerothermodynamics principles underpinning jet propulsion and learn how to apply these principles to jet
engine components suitable for undergraduate students in aerospace and mechanical engineering and for
professional engineers working in jet propulsion this textbook includes consistent emphasis on fundamental
phenomena and key governing equations providing students with a solid theoretical grounding on which to
build practical understanding clear derivations from first principles enabling students to follow the reasoning
behind key assumptions and decisions and successfully apply these approaches to new problems practical
examples grounded in real world jet propulsion scenarios illustrate new concepts throughout the book giving
students an early introduction to jet and rocket engine considerations and online materials for course
instructors including solutions figures and software resources to enhance student teaching p this highly
informative book offers a comprehensive overview of the fundamentals of propulsion the book focuses on
foundational topics in propulsion namely gas dynamics turbomachinery and combustion to more complex
subjects such as practical design aspects of aircraft engines and thermodynamic aspects and analysis it also
includes pedagogical aspects such as end of chapter problems and worked examples to augment learning and
self testing this book is a useful reference for students in the area of mechanical and aerospace engineering
also scientists and engineers working in the areas of aerospace propulsion and gas dynamics find this book a
valuable addition aircraft and automobile propulsion a textbook covers basic concepts of automobile and
aircraft propulsion i e thermodynamics heat transfer and reciprocating engines alongwith concept of system
description of conjugate properties parametric study of thermodynamic cycle sensitivity analysis of cycle
efficiency numerical methods for 2 d heat conduction fin analysis and testing of automobile engines the book is
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written for engineers and students who wish to address the preliminary design of gas turbine engines as well
as the associated performance calculations in a practical manner a basic knowledge of thermodynamics and
turbomachinery is a prerequisite for understanding the concepts and ideas described the book is also intended
for teachers as a source of information for lecture materials and exercises for their students it is extensively
illustrated with examples and data from real engine cycles all of which can be reproduced with gasturb tm it
discusses the practical application of thermodynamic aerodynamic and mechanical principles the authors
describe the theoretical background of the simulation elements and the relevant correlations through which
they are applied however they refrain from detailed scientific derivations this book provides a comprehensive
basics to advanced course in an aero thermal science vital to the design of engines for either type of craft the
text classifies engines powering aircraft and single multi stage rockets and derives performance parameters
for both from basic aerodynamics and thermodynamics laws each type of engine is analyzed for optimum
performance goals and mission appropriate engines selection is explained fundamentals of aircraft and rocket
propulsion provides information about and analyses of thermodynamic cycles of shaft engines piston turboprop
turboshaft and propfan jet engines pulsejet pulse detonation engine ramjet scramjet turbojet and turbofan
chemical and non chemical rocket engines conceptual design of modular rocket engines combustor nozzle and
turbopumps and conceptual design of different modules of aero engines in their design and off design state
aimed at graduate and final year undergraduate students this textbook provides a thorough grounding in the
history and classification of both aircraft and rocket engines important design features of all the engines
detailed and particular consideration of special aircraft such as unmanned aerial and short vertical takeoff and
landing aircraft end of chapter exercises make this a valuable student resource and the provision of a
downloadable solutions manual will be of further benefit for course instructors airbreathing propulsion covers
the physics of combustion fluid and thermo dynamics and structural mechanics of airbreathing engines
including piston turboprop turbojet turbofan and ramjet engines end of chapter exercises allow the reader to
practice the fundamental concepts behind airbreathing propulsion and the included pagic computer code will
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help the reader to examine the relationships between the performance parameters of different engines large
amounts of data have on many different piston turbojet and turboprop engines have been compiled for this
book and are included as an appendix this textbook is ideal for senior undergraduate and graduate students
studying aeronautical engineering aerospace engineering and mechanical engineering this text provides a self
contained introduction to the aerodynamic and thermodynamic design of modern civil and military jet engines
through two engine design projects first for a new large passenger aircraft and second for a new fighter
aircraft the text introduces illustrates and explains the important facets of modern engine design individual
sections cover aircraft requirements and aerodynamics principles of gas turbines and jet engines elementary
compressible fluid mechanics bypass ratio selection scaling and dimensional analysis turbine and compressor
design and characteristics design optimization as well as off design performance although the book assumes
familiarity with basic fluid mechanical ideas background is given where necessary the book emphasises
principles and ideas with simplification and approximation used where this helps understanding many
exercises using numerical rather than algebraic solutions with realistic empirical input where needed support
and reinforce the text a detailed glossary is included this text is suitable for student courses in aircraft
propulsion and jet engine design but will be invaluable as a guide and reference for engineers in the engine
and airframe industry this volume presents selected papers presented during the national aerospace
propulsion conference napc held at indian institute of technology kharagpur it brings together contributions
from the entire propulsion community spanning air breathing and non air breathing propulsion the papers
cover aerospace propulsion related topics and discuss relevant research advances made in this field it will be
of interest to researchers in industry and academia working on gas turbine rocket and jet engines aircraft and
automobile propulsion a textbook covers basic concepts of automobile and aircraft propulsion i e
thermodynamics heat transfer and reciprocating engines alongwith concept of system description of conjugate
properties parametric study of thermodynamic cycle sensitivity analysis of cycle efficiency numerical methods
for 2 d heat conduction fin analysis and testing of automobile engines during the last decade rapid growth of
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knowledge in the field of jet rocket nuclear ion and electric propulsion has resulted in many advances useful to
the student engineer and scientist the purpose for offering this course is to make available to them these
recent advances in theory and design accordingly this course is organized into seven parts part 1 introduction
part 2 jet propulsion part 3 rocket propulsion part 4 nuclear propulsion part 5 electric and ion propulsion part
6 theory on combustion detonation and fluid injection part 7 advanced concepts and mission applications it is
written in such a way that it may easily be adopted by other universities as a textbook for a one semester
senior or graduate course on the subject in addition to the undersigned who served as the course instructor
and wrote chapteri 2 and 3 guest lecturers included dr g 1 dugger who wrote chapter 4 ram jets and air aug
mented rockets dr george p sutton who wrote chapter 5 rockets and cooling methods dr martin summerfield
who wrote chapter 6 solid propellant rockets dr howard s seifert who wrote chapter 7 hybrid rockets dr
chandler c ross who wrote chapter 8 advanced nuclear rocket design mr george h mclafferty who wrote
chapter 9 gaseous nuclear rockets dr s g forbes who wrote chapter 10 electric and ion propul sion dr r h boden
who wrote chapter 11 ion propulsion dr this book focuses on droplets and sprays relevant to combustion and
propulsion applications the book includes fundamental studies on the heating evaporation and combustion of
individual droplets and basic mechanisms of spray formation the contents also extend to the latest analytical
numerical and experimental techniques for investigating the behavior of sprays in devices like combustion
engines and gas turbines in addition the book explores several emerging areas like interactions between
sprays and flames and the dynamic characteristics of spray combustion systems on the fundamental side as
well as the development of novel fuel injectors for specific devices on the application side given its breadth of
coverage the book will benefit researchers and professionals alike progress in astronautics and aeronautics
volume 9 electric propulsion development covers the proceedings of the second electric propulsion conference
of the american rocker society held in berkeley california on march 14 16 1962 the conference focuses on the
existing problems in electric propulsion and their possible solutions this book is organized into four sections
encompassing 35 chapters the first section deals with the thermodynamics of arcs the problems of heat and
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momentum transfer the chemical processes within arcs the arc system materials and the arc jet design
problems the second section considers the problems of ion systems the various ion sources and the
neutralization of ion beams this section also looks into the basic ionization processes the production and
charging of heavy particles the corrosive properties of cesium and the ion optical designs the third section
describes various plasma systems including helical transmission lines pulsed pinch accelerators coaxial
systems and j x b accelerators the theoretical analyses of these systems are briefly examined the fourth section
includes papers on flight testing of electric propulsion models on vertical rocket probes and on satellites this
section also discusses some advanced concepts in electric propulsion such as air scooping during ascent
through the atmosphere systems design and optimization and planetary and interplanetary missions this book
is of great value to physicists space engineers and designers as well as researchers in the fields of astronautics
and aeronautics the authors of this text have written a comprehensive introduction to the modeling and
optimization problems encountered when designing new propulsion systems for passenger cars it is intended
for persons interested in the analysis and optimization of vehicle propulsion systems its focus is on the control
oriented mathematical description of the physical processes and on the model based optimization of the
system structure and of the supervisory control algorithms based on the author s research and practical
projects he presents a broad view of the needs and problems of the shipping industry in this area the book
covers several models and control types developing an integrated nonlinear state space model of the marine
propulsion system this volume published in honor of professor corrado casci celebrates the life of a very
distinguished international figure devoted to scientific study research teaching and leadership the numerous
contributions of corrado casci are widely admired by scientists and engineers around the globe he has been an
impressive model and outstanding colleague to many researchers unfortunately only a few of them could be
invited to contribute to this honorific volume everyone of the invited contributors responded with enthusiasm v
corrado casci contents preface v contributors ix curriculum vitae xl publications of corrado casci xix i
combustion 1 mechanics of turbulent flow in combustors for premixed gases 3 a k oppenheim 2 a pore
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structure independent combustion model for porous media with application to graphite oxidation 19 m b
richards and s s penner 3 stabilization of hydrogen air flames in supersonic flow 37 g winterfeld 4
thermodynamics of refractory material formation by combustion techniques 49 i glassman k brezinsky and k a
davis 5 catalytic combustion processes 63 a p glaskova 6 stability of ignition transients of reactive solid
mixtures 83 v e zarko 7 combustion modeling and stability of double base solid rocket propellants 109 1 de luca
and | galfetti 8 combustion instabilities and rayleigh s criterion 135 f e ¢ culick ii liquid sprays 9 on the
anisotropy of drop and particle velocity fluctuations in two phase round gas jets 155 a tomboulides m 1
andrews and f v bracco vii viii contents 10 optimizing the process of converting heat into mechanical power is
a major challenge when it comes to meeting targets for protecting primary energy resources and minimizing
our environmental impact for many years to come the use of thermal engines will continue to be necessary for
transportation on land by sea and by air as well as for many industrial applications against this background
thermodynamics of heat engines aims to present a comprehensive overview of the thermodynamic concepts
including combustion that are necessary for understanding the phenomena governing the energy efficiency of
internal and external combustion engines as well as that of gas turbines and jet propulsion engines existing
and developing industrial applications based on combined heat and power chp or the use of staged cycles are
presented with particular attention paid to the recovery of lowtemperature waste heat this book which is
mainly intended for university and engineering students but is also useful for engineers and technicians
working in the fields concerned provides a basis for reflection on the optimization of energy systems aerospace
propulsion devices embody some of the most advanced technologies ranging from materials fluid control and
heat transfer and combustion in order to maximize the performance sophisticated testing and computer
simulation tools are developed and used aerospace propulsion comprehensively covers the mechanics and
thermal fluid aspects of aerospace propulsion starting from the fundamental principles and covering
applications to gas turbine and space propulsion rocket systems it presents modern analytical methods using
matlab and other advanced software and includes essential elements of both gas turbine and rocket propulsion
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systems gas turbine coverage includes thermodynamic analysis turbine components diffusers compressors
turbines nozzles compressor turbine matching combustors and afterburners rocket coverage includes chemical
rockets electrical rockets nuclear and solar sail key features both gas turbine and rocket propulsion covered in
a single volume presents modern analytical methods and examples combines fundamentals and applications
including space applications accompanied by a website containing matlab examples problem sets and solutions
aerospace propulsion is a comprehensive textbook for senior undergraduate graduate and aerospace
propulsion courses and is also an excellent reference for researchers and practicing engineers working in this
area this introductory 2005 text on air breathing jet propulsion focuses on the basic operating principles of jet
engines and gas turbines previous coursework in fluid mechanics and thermodynamics is elucidated and
applied to help the student understand and predict the characteristics of engine components and various types
of engines and power gas turbines numerous examples help the reader appreciate the methods and differing
representative physical parameters a capstone chapter integrates the text material into a portion of the book
devoted to system matching and analysis so that engine performance can be predicted for both on and off
design conditions the book is designed for advanced undergraduate and first year graduate students in
aerospace and mechanical engineering a basic understanding of fluid dynamics and thermodynamics is
presumed although aircraft propulsion is the focus the material can also be used to study ground and marine
based gas turbines and turbomachinery and some advanced topics in compressors and turbines the escalating
use of aircraft in the 21st century demands a thorough understanding of engine propulsion concepts including
the performance of aero engines among other critical activities gas turbines play an extensive role in electric
power generation and marine propulsion for naval vessels and cargo ships in the most exhaustive volume to
date this text examines the foundation of aircraft propulsion aerodynamics interwoven with thermodynamics
heat transfer and mechanical design with a finely focused approach the author devotes each chapter to a
particular engine type such as ramjet and pulsejet turbojet and turbofan supported by actual case studies he
illustrates engine performance under various operating conditions part i discusses the history classifications
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and performance of air breathing engines beginning with leonardo and continuing on to the emergence of the
jet age and beyond this section chronicles inventions up through the 20th century it then moves into a detailed
discussion of different engine types including pulsejet ramjet single and multi spool turbojet and turbofan in
both subsonic and supersonic applications the author discusses vertical take off and landing aircraft and
provides a comprehensive examination of hypersonic scramjet and turbo ramjet engines he also analyzes the
different types of industrial gas turbines having single and multi spool with intercoolers regenerators and
reheaters part ii investigates the design of rotating compressors and turbines and non rotating components
intakes combustion chambers and nozzles for all modern jet propulsion and gas turbine engine systems along
with their performance every chapter concludes with illustrative examples followed by a problems section for
greater clarity some provide a listing of important mathematical relations this introductory 2005 text on air
breathing jet propulsion focuses on the basic operating principles of jet engines and gas turbines previous
coursework in fluid mechanics and thermodynamics is elucidated and applied to help the student understand
and predict the characteristics of engine components and various types of engines and power gas turbines
numerous examples help the reader appreciate the methods and differing representative physical parameters
a capstone chapter integrates the text material into a portion of the book devoted to system matching and
analysis so that engine performance can be predicted for both on and off design conditions the book is
designed for advanced undergraduate and first year graduate students in aerospace and mechanical
engineering a basic understanding of fluid dynamics and thermodynamics is presumed although aircraft
propulsion is the focus the material can also be used to study ground and marine based gas turbines and
turbomachinery and some advanced topics in compressors and turbines complex vast and multidisciplinary
chemical propulsion has been the subject of extensive investigation over the past few decades under the
leadership of gabriel roy this has been particularly true at the office of naval research onr where his team has
focused on the three primary goals of combustion research improving the efficiency increasing the range and
speed and reducing the emissions and signatures of combustion systems advances in chemical propulsion
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science to technology reports on the progress achieved by the outstanding team of scientists and engineers
participating in the onr propulsion program its chapters each written by the scientists who performed the
research cover all aspects of the combustion process from chemical synthesis to reaction pathways of the fuel
from combustor performance to the reduction of emissions from the sooting problem to thrust vectoring and
from diagnostics to control they discuss the relevant issues describe the approach used and the results
obtained and show how the findings can be extended to practical applications richly illustrated and carefully
edited for clarity uniformity and readability advances in chemical propulsion offers a comprehensive survey of
the field from pre to post combustion it suggests directions for new research efforts and reflects the state of
the art technologies and issues that have a direct impact on combustion systems both present and future
scientific essay from the year 2020 in the subject physics thermodynamics language english abstract this
document describes the development and calculation results of an efficiency enhanced internal combustion
machine hereinafter referred to as bluexturb with very low emission and consumption values which can serve
as an alternative vehicle power unit the conventional joule brayton cycle is greatly improved by drastically
lowering the compressor outlet temperature and increasing the turbine inlet pressure the thermodynamic
efficiency of the machine is increased by increasing the total pressure ratio to over 500 1 this is made possible
by supplying the oxidizer in cold liquid form approx 190 c with the greatest possible density and the least
compressibility the turbo electric power unit concept promises the greatest advantages for a motor vehicle i e
a turbine that directly drives a high frequency generator and can thus be kept at the optimal operating point
this means that electricity is available in a current voltage conversion with intermediate storage if necessary
the weight of the energy carrier cold liquefied air and a small amount of liquid or gaseous fuel including the
vessel can be reduced by at least half compared to the traction battery of an electric vehicle of the same range
gasoline natural gas ethanol hydrogen e fuels or a gas mixture such as hythane can serve as a fuel compared
to a modern conventional otto engine the co2 emissions of a car with a gasoline bluexturb power unit can be
reduced by around 60 70 under realistic conditions an h2 bluexturb enables a cost effective and compact co2
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free propulsion system the concept is able to meet the european co2 emission limits both as a car power unit
and as a truck propulsion system by 2030 combustion chambers for jet propulsion engines focuses on the
design of combustion chambers for turbo jet and ramjet engines including reheat systems this compilation
which is a training manual for the combustion chamber course held in the moscow aeronautical institute
provides a general presentation of the basic elements of the process of operation characteristics and design of
combustion chambers this manual is divided into two parts part one discusses the elements of chemical
kinetics and the theory of combustion of a homogeneous mixture in gas streams the second part is devoted to
the thermodynamics of the combustion chamber aerodynamic and thermal losses construction of the
combustion chamber and description of the operating process the problem concerning the effect of losses in
combustion chambers on the characteristics of jet propulsion engines is also elaborated in this text this
publication is valuable to aeronautical and combustion engineering students the prospects for realizing a
magnetohydrodynamic mhd bypass hypersonic airbreathing engine are examined from the standpoint of
fundamental thermodynamic feasibility the mhd bypass engine first proposed as part of the russian ajax
vehicle concept is based on the idea of redistributing energy between various stages of the propulsion system
flow train the system uses an mhd generator to extract a portion of the aerodynamic heating energy from the
inlet and an mhd accelerator to reintroduce this power as kinetic energy in the exhaust stream in this way the
combustor entrance mach number can be limited to a specified value even as the flight mach number
increases thus the fuel and air can be efficiently mixed and burned within a practical combustor length and the
flight mach number operating envelope can be extended in this paper we quantitatively assess the
performance potential and scientific feasibility of mhd bypass engines using a simplified thermodynamic
analysis this cycle analysis based on a thermally and calorically perfect gas incoporates a coupled mhd
generator accelerator system and accounts for aerodynamic losses and thermodynamic process efficiencies in
the various engine components it is found that the flight mach number range can be significantly extended
however overall performance is hampered by non isentropic losses in the mhd devices this book aims to
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provide an efficient methodology of solving a fluid mechanics problem based on an awareness of the physical it
meets different objectives of the student the future engineer or scientist simple sizing calculations are
required to master today s numerical approach for solving complex practical problems
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Mechanics and Thermodynamics of Propulsion
1992

in this textbook the authors show that a few fundamental principles can provide students of mechanical and
aeronautical engineering with a deep understanding of all modes of aircraft and spacecraft propulsion the
book also demonstrates how these fundamental principles can lead directly to useful quantitative assessments
of performance as well as possibilities for improvement the second edition provides a wide range of new
illustrative material on modern aircraft and rocket engines the author s have also improved their explanations
of pertinent physical phenomena and have introduced preliminary design procedures in this edition

Mechanics and Thermodynamics of Propulsion
2009-09

this study has two declared aims it presents the theoretical basis for a provably ideal comparative process for
relaxing flows icp and jus tifies its application to jet and in particular rocket engines this will be treated in two
parts part i offers a status quo report on current calculation methods and compiles and explains briefly the
most important data on selected pro minent rocket engines starting from the phenomenology of the dynamical
and physico chemical conversion processes in the fuel oxidizer fluid mixture and in the burned gases the ideal
thermodynamic comparative process is then derived as a defined sequential change of states in the system in
order to render this comparative process readily under standable it is first applied to an appropriate model gas
using alge braic equations for all relevant parameters this model gas undergoes energy conversion processes
without forfeiting the simplicity of pre sentation typical of classical gas dynamics above all examination of this
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model offers proof that it is generally impermissible to use as is done in practice the familiar isentropic
equation for flow changes of state continuously propagated in flow tube theory elementary calculations
immediately indicate essential attributes which are also typical for relaxing multicomponent one phase
systems such as the significant pressure drop phenomenon or the establishment of the steady mass flow rate
as an eigenvalue of the comparative pro cess their relevance to the re theory is stressed

Addison-Wesley Series in Aerospace Science
1965
for the first time simplified methods of dealing with gas turbine thermal cycles and further theoretical

innovations have been embodied into a concise textbook all the major aspects of the subject are covered in a
comprehensive and lucid manner examples are included for greater clarity

Solutions Manual

1992

this book is an introduction to the design of modern civil and military jet engines using engine design projects

Aerothermodynamics of Gas Turbine and Rocket Propulsion

1997
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get up to speed with this robust introduction to the aerothermodynamics principles underpinning jet
propulsion and learn how to apply these principles to jet engine components suitable for undergraduate
students in aerospace and mechanical engineering and for professional engineers working in jet propulsion
this textbook includes consistent emphasis on fundamental phenomena and key governing equations providing
students with a solid theoretical grounding on which to build practical understanding clear derivations from
first principles enabling students to follow the reasoning behind key assumptions and decisions and
successfully apply these approaches to new problems practical examples grounded in real world jet propulsion
scenarios illustrate new concepts throughout the book giving students an early introduction to jet and rocket
engine considerations and online materials for course instructors including solutions figures and software
resources to enhance student teaching

Thermofluiddynamics of Optimized Rocket Propulsions

2012-12-06

p this highly informative book offers a comprehensive overview of the fundamentals of propulsion the book
focuses on foundational topics in propulsion namely gas dynamics turbomachinery and combustion to more
complex subjects such as practical design aspects of aircraft engines and thermodynamic aspects and analysis
it also includes pedagogical aspects such as end of chapter problems and worked examples to augment
learning and self testing this book is a useful reference for students in the area of mechanical and aerospace
engineering also scientists and engineers working in the areas of aerospace propulsion and gas dynamics find
this book a valuable addition
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Gas Turbine Aero-Thermodynamics

2013-10-22

aircraft and automobile propulsion a textbook covers basic concepts of automobile and aircraft propulsionie
thermodynamics heat transfer and reciprocating engines alongwith concept of system description of conjugate
properties parametric study of thermodynamic cycle sensitivity analysis of cycle efficiency numerical methods
for 2 d heat conduction fin analysis and testing of automobile engines

Jet Propulsion
2015-07-22

the book is written for engineers and students who wish to address the preliminary design of gas turbine
engines as well as the associated performance calculations in a practical manner a basic knowledge of
thermodynamics and turbomachinery is a prerequisite for understanding the concepts and ideas described the
book is also intended for teachers as a source of information for lecture materials and exercises for their
students it is extensively illustrated with examples and data from real engine cycles all of which can be
reproduced with gasturb tm it discusses the practical application of thermodynamic aerodynamic and
mechanical principles the authors describe the theoretical background of the simulation elements and the
relevant correlations through which they are applied however they refrain from detailed scientific derivations
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Aerothermodynamics and Jet Propulsion

2021-11-24

this book provides a comprehensive basics to advanced course in an aero thermal science vital to the design of
engines for either type of craft the text classifies engines powering aircraft and single multi stage rockets and
derives performance parameters for both from basic aerodynamics and thermodynamics laws each type of
engine is analyzed for optimum performance goals and mission appropriate engines selection is explained
fundamentals of aircraft and rocket propulsion provides information about and analyses of thermodynamic
cycles of shaft engines piston turboprop turboshaft and propfan jet engines pulsejet pulse detonation engine
ramjet scramjet turbojet and turbofan chemical and non chemical rocket engines conceptual design of modular
rocket engines combustor nozzle and turbopumps and conceptual design of different modules of aero engines
in their design and off design state aimed at graduate and final year undergraduate students this textbook
provides a thorough grounding in the history and classification of both aircraft and rocket engines important
design features of all the engines detailed and particular consideration of special aircraft such as unmanned
aerial and short vertical takeoff and landing aircraft end of chapter exercises make this a valuable student
resource and the provision of a downloadable solutions manual will be of further benefit for course instructors

Fundamentals of Propulsion

2021-08-25

airbreathing propulsion covers the physics of combustion fluid and thermo dynamics and structural mechanics
of airbreathing engines including piston turboprop turbojet turbofan and ramjet engines end of chapter
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exercises allow the reader to practice the fundamental concepts behind airbreathing propulsion and the
included pagic computer code will help the reader to examine the relationships between the performance
parameters of different engines large amounts of data have on many different piston turbojet and turboprop
engines have been compiled for this book and are included as an appendix this textbook is ideal for senior
undergraduate and graduate students studying aeronautical engineering aerospace engineering and
mechanical engineering

Aircraft and Automobile Propulsion

2013-03-25

this text provides a self contained introduction to the aerodynamic and thermodynamic design of modern civil
and military jet engines through two engine design projects first for a new large passenger aircraft and second
for a new fighter aircraft the text introduces illustrates and explains the important facets of modern engine
design individual sections cover aircraft requirements and aerodynamics principles of gas turbines and jet
engines elementary compressible fluid mechanics bypass ratio selection scaling and dimensional analysis
turbine and compressor design and characteristics design optimization as well as off design performance
although the book assumes familiarity with basic fluid mechanical ideas background is given where necessary
the book emphasises principles and ideas with simplification and approximation used where this helps
understanding many exercises using numerical rather than algebraic solutions with realistic empirical input
where needed support and reinforce the text a detailed glossary is included this text is suitable for student
courses in aircraft propulsion and jet engine design but will be invaluable as a guide and reference for
engineers in the engine and airframe industry
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Propulsion and Power

2018-05-28

this volume presents selected papers presented during the national aerospace propulsion conference napc
held at indian institute of technology kharagpur it brings together contributions from the entire propulsion
community spanning air breathing and non air breathing propulsion the papers cover aerospace propulsion
related topics and discuss relevant research advances made in this field it will be of interest to researchers in
industry and academia working on gas turbine rocket and jet engines

Aircraft and missile propulsion. 1. Thermodynamics of fluid flow
and application to propulsion engines

1958
aircraft and automobile propulsion a textbook covers basic concepts of automobile and aircraft propulsion i e
thermodynamics heat transfer and reciprocating engines alongwith concept of system description of conjugate

properties parametric study of thermodynamic cycle sensitivity analysis of cycle efficiency numerical methods
for 2 d heat conduction fin analysis and testing of automobile engines

Fundamentals of Aircraft and Rocket Propulsion
2016-05-25
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during the last decade rapid growth of knowledge in the field of jet rocket nuclear ion and electric propulsion
has resulted in many advances useful to the student engineer and scientist the purpose for offering this course
is to make available to them these recent advances in theory and design accordingly this course is organized
into seven parts part 1 introduction part 2 jet propulsion part 3 rocket propulsion part 4 nuclear propulsion
part 5 electric and ion propulsion part 6 theory on combustion detonation and fluid injection part 7 advanced
concepts and mission applications it is written in such a way that it may easily be adopted by other universities
as a textbook for a one semester senior or graduate course on the subject in addition to the undersigned who
served as the course instructor and wrote chapter i 2 and 3 guest lecturers included dr g 1 dugger who wrote
chapter 4 ram jets and air aug mented rockets dr george p sutton who wrote chapter 5 rockets and cooling
methods dr martin summerfield who wrote chapter 6 solid propellant rockets dr howard s seifert who wrote
chapter 7 hybrid rockets dr chandler c ross who wrote chapter 8 advanced nuclear rocket design mr george h
mclafferty who wrote chapter 9 gaseous nuclear rockets dr s g forbes who wrote chapter 10 electric and ion
propul sion dr r h boden who wrote chapter 11 ion propulsion dr

Airbreathing Propulsion

2012-06-08

this book focuses on droplets and sprays relevant to combustion and propulsion applications the book includes
fundamental studies on the heating evaporation and combustion of individual droplets and basic mechanisms
of spray formation the contents also extend to the latest analytical numerical and experimental techniques for
investigating the behavior of sprays in devices like combustion engines and gas turbines in addition the book
explores several emerging areas like interactions between sprays and flames and the dynamic characteristics
of spray combustion systems on the fundamental side as well as the development of novel fuel injectors for
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specific devices on the application side given its breadth of coverage the book will benefit researchers and
professionals alike

Gas Turbine Aero-thermodynamics

1981-01-01

progress in astronautics and aeronautics volume 9 electric propulsion development covers the proceedings of
the second electric propulsion conference of the american rocker society held in berkeley california on march
14 16 1962 the conference focuses on the existing problems in electric propulsion and their possible solutions
this book is organized into four sections encompassing 35 chapters the first section deals with the
thermodynamics of arcs the problems of heat and momentum transfer the chemical processes within arcs the
arc system materials and the arc jet design problems the second section considers the problems of ion systems
the various ion sources and the neutralization of ion beams this section also looks into the basic ionization
processes the production and charging of heavy particles the corrosive properties of cesium and the ion optical
designs the third section describes various plasma systems including helical transmission lines pulsed pinch
accelerators coaxial systems and j x b accelerators the theoretical analyses of these systems are briefly
examined the fourth section includes papers on flight testing of electric propulsion models on vertical rocket
probes and on satellites this section also discusses some advanced concepts in electric propulsion such as air
scooping during ascent through the atmosphere systems design and optimization and planetary and
interplanetary missions this book is of great value to physicists space engineers and designers as well as
researchers in the fields of astronautics and aeronautics
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Jet Propulsion
1997-12-11

the authors of this text have written a comprehensive introduction to the modeling and optimization problems
encountered when designing new propulsion systems for passenger cars it is intended for persons interested
in the analysis and optimization of vehicle propulsion systems its focus is on the control oriented mathematical
description of the physical processes and on the model based optimization of the system structure and of the
supervisory control algorithms

Proceedings of the National Aerospace Propulsion Conference
2020-07-31
based on the author s research and practical projects he presents a broad view of the needs and problems of

the shipping industry in this area the book covers several models and control types developing an integrated
nonlinear state space model of the marine propulsion system

Thermodynamics and Physics of Matter
1955

this volume published in honor of professor corrado casci celebrates the life of a very distinguished
international figure devoted to scientific study research teaching and leadership the numerous contributions of
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corrado casci are widely admired by scientists and engineers around the globe he has been an impressive
model and outstanding colleague to many researchers unfortunately only a few of them could be invited to
contribute to this honorific volume everyone of the invited contributors responded with enthusiasm v corrado
casci contents preface v contributors ix curriculum vitae xl publications of corrado casci xix i combustion 1
mechanics of turbulent flow in combustors for premixed gases 3 a k oppenheim 2 a pore structure independent
combustion model for porous media with application to graphite oxidation 19 m b richards and s s penner 3
stabilization of hydrogen air flames in supersonic flow 37 g winterfeld 4 thermodynamics of refractory material
formation by combustion techniques 49 i glassman k brezinsky and k a davis 5 catalytic combustion processes
63 a p glaskova 6 stability of ignition transients of reactive solid mixtures 83 v e zarko 7 combustion modeling
and stability of double base solid rocket propellants 109 1 de luca and 1 galfetti 8 combustion instabilities and
rayleigh s criterion 135 f e ¢ culick ii liquid sprays 9 on the anisotropy of drop and particle velocity fluctuations
in two phase round gas jets 155 a tomboulides m | andrews and f v bracco vii viii contents 10

Thermodynamics and Physics of Matter

1955

optimizing the process of converting heat into mechanical power is a major challenge when it comes to
meeting targets for protecting primary energy resources and minimizing our environmental impact for many
years to come the use of thermal engines will continue to be necessary for transportation on land by sea and
by air as well as for many industrial applications against this background thermodynamics of heat engines
aims to present a comprehensive overview of the thermodynamic concepts including combustion that are
necessary for understanding the phenomena governing the energy efficiency of internal and external
combustion engines as well as that of gas turbines and jet propulsion engines existing and developing
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industrial applications based on combined heat and power chp or the use of staged cycles are presented with
particular attention paid to the recovery of lowtemperature waste heat this book which is mainly intended for
university and engineering students but is also useful for engineers and technicians working in the fields
concerned provides a basis for reflection on the optimization of energy systems

Aircraft and Automobile Propulsion
2013

aerospace propulsion devices embody some of the most advanced technologies ranging from materials fluid
control and heat transfer and combustion in order to maximize the performance sophisticated testing and
computer simulation tools are developed and used aerospace propulsion comprehensively covers the
mechanics and thermal fluid aspects of aerospace propulsion starting from the fundamental principles and
covering applications to gas turbine and space propulsion rocket systems it presents modern analytical
methods using matlab and other advanced software and includes essential elements of both gas turbine and
rocket propulsion systems gas turbine coverage includes thermodynamic analysis turbine components
diffusers compressors turbines nozzles compressor turbine matching combustors and afterburners rocket
coverage includes chemical rockets electrical rockets nuclear and solar sail key features both gas turbine and
rocket propulsion covered in a single volume presents modern analytical methods and examples combines
fundamentals and applications including space applications accompanied by a website containing matlab
examples problem sets and solutions aerospace propulsion is a comprehensive textbook for senior
undergraduate graduate and aerospace propulsion courses and is also an excellent reference for researchers
and practicing engineers working in this area
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High Speed Aerodynamics and Jet Propulsion: Thermodynamics
and physics of matter. F. D. Rossine, ed

1955

this introductory 2005 text on air breathing jet propulsion focuses on the basic operating principles of jet
engines and gas turbines previous coursework in fluid mechanics and thermodynamics is elucidated and
applied to help the student understand and predict the characteristics of engine components and various types
of engines and power gas turbines numerous examples help the reader appreciate the methods and differing
representative physical parameters a capstone chapter integrates the text material into a portion of the book
devoted to system matching and analysis so that engine performance can be predicted for both on and off
design conditions the book is designed for advanced undergraduate and first year graduate students in
aerospace and mechanical engineering a basic understanding of fluid dynamics and thermodynamics is
presumed although aircraft propulsion is the focus the material can also be used to study ground and marine
based gas turbines and turbomachinery and some advanced topics in compressors and turbines

Jet, Rocket, Nuclear, Ion and Electric Propulsion

2012-12-06

the escalating use of aircraft in the 21st century demands a thorough understanding of engine propulsion
concepts including the performance of aero engines among other critical activities gas turbines play an
extensive role in electric power generation and marine propulsion for naval vessels and cargo ships in the
most exhaustive volume to date this text examines the foundation of aircraft propulsion aerodynamics
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interwoven with thermodynamics heat transfer and mechanical design with a finely focused approach the
author devotes each chapter to a particular engine type such as ramjet and pulsejet turbojet and turbofan
supported by actual case studies he illustrates engine performance under various operating conditions part i
discusses the history classifications and performance of air breathing engines beginning with leonardo and
continuing on to the emergence of the jet age and beyond this section chronicles inventions up through the
20th century it then moves into a detailed discussion of different engine types including pulsejet ramjet single
and multi spool turbojet and turbofan in both subsonic and supersonic applications the author discusses
vertical take off and landing aircraft and provides a comprehensive examination of hypersonic scramjet and
turbo ramjet engines he also analyzes the different types of industrial gas turbines having single and multi
spool with intercoolers regenerators and reheaters part ii investigates the design of rotating compressors and
turbines and non rotating components intakes combustion chambers and nozzles for all modern jet propulsion
and gas turbine engine systems along with their performance every chapter concludes with illustrative
examples followed by a problems section for greater clarity some provide a listing of important mathematical
relations

Thermodynamics and Physics of Matter
1955

this introductory 2005 text on air breathing jet propulsion focuses on the basic operating principles of jet
engines and gas turbines previous coursework in fluid mechanics and thermodynamics is elucidated and
applied to help the student understand and predict the characteristics of engine components and various types
of engines and power gas turbines numerous examples help the reader appreciate the methods and differing
representative physical parameters a capstone chapter integrates the text material into a portion of the book
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devoted to system matching and analysis so that engine performance can be predicted for both on and off
design conditions the book is designed for advanced undergraduate and first year graduate students in
aerospace and mechanical engineering a basic understanding of fluid dynamics and thermodynamics is
presumed although aircraft propulsion is the focus the material can also be used to study ground and marine
based gas turbines and turbomachinery and some advanced topics in compressors and turbines

Droplets and Sprays

2017-12-11

complex vast and multidisciplinary chemical propulsion has been the subject of extensive investigation over
the past few decades under the leadership of gabriel roy this has been particularly true at the office of naval
research onr where his team has focused on the three primary goals of combustion research improving the
efficiency increasing the range and speed and reducing the emissions and signatures of combustion systems
advances in chemical propulsion science to technology reports on the progress achieved by the outstanding
team of scientists and engineers participating in the onr propulsion program its chapters each written by the
scientists who performed the research cover all aspects of the combustion process from chemical synthesis to
reaction pathways of the fuel from combustor performance to the reduction of emissions from the sooting
problem to thrust vectoring and from diagnostics to control they discuss the relevant issues describe the
approach used and the results obtained and show how the findings can be extended to practical applications
richly illustrated and carefully edited for clarity uniformity and readability advances in chemical propulsion
offers a comprehensive survey of the field from pre to post combustion it suggests directions for new research
efforts and reflects the state of the art technologies and issues that have a direct impact on combustion
systems both present and future
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Electric Propulsion Development

1963-01-01

scientific essay from the year 2020 in the subject physics thermodynamics language english abstract this
document describes the development and calculation results of an efficiency enhanced internal combustion
machine hereinafter referred to as bluexturb with very low emission and consumption values which can serve
as an alternative vehicle power unit the conventional joule brayton cycle is greatly improved by drastically
lowering the compressor outlet temperature and increasing the turbine inlet pressure the thermodynamic
efficiency of the machine is increased by increasing the total pressure ratio to over 500 1 this is made possible
by supplying the oxidizer in cold liquid form approx 190 c with the greatest possible density and the least
compressibility the turbo electric power unit concept promises the greatest advantages for a motor vehicle i e
a turbine that directly drives a high frequency generator and can thus be kept at the optimal operating point
this means that electricity is available in a current voltage conversion with intermediate storage if necessary
the weight of the energy carrier cold liquefied air and a small amount of liquid or gaseous fuel including the
vessel can be reduced by at least half compared to the traction battery of an electric vehicle of the same range
gasoline natural gas ethanol hydrogen e fuels or a gas mixture such as hythane can serve as a fuel compared
to a modern conventional otto engine the co2 emissions of a car with a gasoline bluexturb power unit can be
reduced by around 60 70 under realistic conditions an h2 bluexturb enables a cost effective and compact co2
free propulsion system the concept is able to meet the european co2 emission limits both as a car power unit
and as a truck propulsion system by 2030
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Vehicle Propulsion Systems

2007-09-21

combustion chambers for jet propulsion engines focuses on the design of combustion chambers for turbo jet
and ramjet engines including reheat systems this compilation which is a training manual for the combustion
chamber course held in the moscow aeronautical institute provides a general presentation of the basic
elements of the process of operation characteristics and design of combustion chambers this manual is divided
into two parts part one discusses the elements of chemical kinetics and the theory of combustion of a
homogeneous mixture in gas streams the second part is devoted to the thermodynamics of the combustion
chamber aerodynamic and thermal losses construction of the combustion chamber and description of the
operating process the problem concerning the effect of losses in combustion chambers on the characteristics
of jet propulsion engines is also elaborated in this text this publication is valuable to aeronautical and
combustion engineering students

Robust Control of Diesel Ship Propulsion

2012-12-06

the prospects for realizing a magnetohydrodynamic mhd bypass hypersonic airbreathing engine are examined
from the standpoint of fundamental thermodynamic feasibility the mhd bypass engine first proposed as part of
the russian ajax vehicle concept is based on the idea of redistributing energy between various stages of the
propulsion system flow train the system uses an mhd generator to extract a portion of the aerodynamic
heating energy from the inlet and an mhd accelerator to reintroduce this power as kinetic energy in the
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exhaust stream in this way the combustor entrance mach number can be limited to a specified value even as
the flight mach number increases thus the fuel and air can be efficiently mixed and burned within a practical
combustor length and the flight mach number operating envelope can be extended in this paper we
quantitatively assess the performance potential and scientific feasibility of mhd bypass engines using a
simplified thermodynamic analysis this cycle analysis based on a thermally and calorically perfect gas
incoporates a coupled mhd generator accelerator system and accounts for aerodynamic losses and
thermodynamic process efficiencies in the various engine components it is found that the flight mach number
range can be significantly extended however overall performance is hampered by non isentropic losses in the
mhd devices

Modern Research Topics in Aerospace Propulsion
2012-12-06

this book aims to provide an efficient methodology of solving a fluid mechanics problem based on an
awareness of the physical it meets different objectives of the student the future engineer or scientist simple
sizing calculations are required to master today s numerical approach for solving complex practical problems

Thermodynamics of Heat Engines

2022-12-28
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Aerospace Propulsion

2013-12-31

Fundamentals of Jet Propulsion with Applications

2005

Aircraft Propulsion and Gas Turbine Engines

2008-02-27

Fundamentals of Jet Propulsion with Applications

2005-04-25

Advances in Chemical Propulsion

2001-10-25
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Alternative Vehicle Propulsion System with Significantly Reduced
Emission Values Based on Cold Liquefied Air

2021-06-14

Jet Propulsion

2003

Combustion Chambers for Jet Propulsion Engines

2013-10-22

Thermodynamic Cycle Analysis of Magnetohydrodynamic-bypass
Hypersonic Airbreathing Engines

2000
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Compressible Flow Propulsion and Digital Approaches in Fluid
Mechanics

2017-01-18
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