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Pressure Vessel Design
Get up to speed with the latest edition of the ASME Boiler & Pressure Code This thoroughly revised, classic engineering tool
streamlines the task of understanding and applying the complex ASME Boiler & Pressure Vessel Code for fabricating, purchasing,
testing, and inspecting pressure vessels. The book explains the value of code standards, shows how the code applies to each
component, and clarifies confusing and obscure requirements. Pressure Vessels: The ASME Code Simplified, Ninth Edition
enables code compliance on any pressure-vessel-related project?both to obtain certification and to meet performance goals in a
cost-effective manner. This new edition has been completely refreshed to align with all changes to the code, and features updated
discussions of pressure vessels, high-pressure vessels, design, and fabrication. You’ll learn how to comply with ASME standards
for: Safety procedures for design and maintenance Inspection and quality control Welding Nondestructive testing Fabrication and
installation Nuclear vessels and required assurance systems
Still the only book offering comprehensive coverage of the analysis and design of both API equipment and ASME pressure vessels
This edition of the classic guide to the analysis and design of process equipment has been thoroughly updated to reflect current
practices as well as the latest ASME Codes and API standards. In addition to covering the code requirements governing the
design of process equipment, the book supplies structural, mechanical, and chemical engineers with expert guidance to the
analysis and design of storage tanks, pressure vessels, boilers, heat exchangers, and related process equipment and its
associated external and internal components. The use of process equipment, such as storage tanks, pressure vessels, and heat
exchangers has expanded considerably over the last few decades in both the petroleum and chemical industries. The extremely
high pressures and temperatures involved with the processes for which the equipment is designed makes it potentially very
dangerous to property and life if the equipment is not designed and manufactured to an exacting standard. Accordingly, codes and
standards such as the ASME and API were written to assure safety. Still the only guide covering the design of both API equipment
and ASME pressure vessels, Structural Analysis and Design of Process Equipment, 3rd Edition: Covers the design of rectangular
vessels with various side thicknesses and updated equations for the design of heat exchangers Now includes numerical vibration
analysis needed for earthquake evaluation Relates the requirements of the ASME codes to international standards Describes, in
detail, the background and assumptions made in deriving many design equations underpinning the ASME and API standards
Includes methods for designing components that are not covered in either the API or ASME, including ring girders, leg supports,
and internal components Contains procedures for calculating thermal stresses and discontinuity analysis of various components
Structural Analysis and Design of Process Equipment, 3rd Edition is an indispensable tool-of-the-trade for mechanical engineers
and chemical engineers working in the petroleum and chemical industries, manufacturing, as well as plant engineers in need of a
reference for process equipment in power plants, petrochemical facilities, and nuclear facilities.
Picking up where the success of the previous editions left off, this book is an accumulation of design procedures, methods,
techniques, formulations, and data for use in the design of pressure vessels, their respective parts and equipment. It's written
specifically for designers and engineers involved in designing and specifying or manufacturing of pressure vessels. The book also
has broader applications to chemical, civil and petroleum engineers who construct, install or operate process facilities, and would
be a valuable aid to those who inspect the manufacturing of pressure vessels or review designs. The format of this book continues
to differ from most technical ones, as there are many handy visual aids throughout the text. It is not just a reference book, but a
practical guideline, that aids designers and engineers to solve practically every design problem that an engineer might encounter
with pressure vessels. As an easy-to-use reference, the book provides the user with a logical step by step approach to the design
of ASME (American Society of Mechanical Engineers) Code vessels, such as the method for determining the Minimum Design
Metal Temperature (an ASME requirement for all pressure vessels). * Covers a collection of design and analysis methods, all
presented with the use of visual aides. * New edition includes 26 new procedures, giving the engineer 83 different procedures to
use as tools in solving design issues. * Works not just a reference tool, but a practical guideline for every design problem.
This book is a brief introduction to the general principlesof design at elevated temperatures is given with extensivereferences cited
for further in-depth understanding of thesubject. A key feature of the proposed book is the use ofexamples to illustrate the practical
application of thedesign and analysis methods presented.
A complete overview and considerations in process equipment design Handling and storage of large quantities of materials is
crucial to the chemical engineering of a wide variety of products. Process Equipment Design explores in great detail the design
and construction of the containers – or vessels – required to perform any given task within this field. The book provides an
introduction to the factors that influence the design of vessels and the various types of vessels, which are typically classified
according to their geometry. The text then delves into design and other considerations for the construction of each type of vessel,
providing in the process a complete overview of process equipment design.
This book explores a new, economically viable approach to pressure vessel design, included in the (harmonized) standard EN
13445 (for unfired pressure vessels) and based on linear as well as non-linear Finite Element analyses. It is intended as a
supporting reference of this standard’s route, providing background information on the underlying principles, basic ideas,
presuppositions, and new notions. Examples are included to familiarize readers with this approach, to highlight problems and
solutions, advantages and disadvantages. * The only book with background information on the direct route in pressure vessel
design. * Contains many worked examples, supporting figures and tables and a comprehensive glossary of terms.
The majority of the cost-savings for any oil production facility is the prevention of failure in the production equipment such as pressure
vessels. Money lost through lost production far outweighs expenses associated with maintenance and proper operation. However, many new
engineers lack the necessary skills to effectively find and troubleshoot operating problems while experienced engineers lack knowledge of the
latest codes and standards. The fifth book in the Field Manual Series, the Pressure Vessel Operations Field Manual provides new and
experienced engineers with the latest tools to alter, repair and re-rate pressure vessels using ASME, NBIC and API 510 codes and
standards. Step-by-step procedure on how to design, perform in-shop and in-field inspections and repairs, perform alterations and re-rate a
pressure vessel How to select the appropriate vessel specifications, evaluate associated reports and determine allowable stresses
Calculations for stresses in pressure vessels Select the appropriate materials of construction for a pressure vessel Design pressure vessels
using the ASME Code Section VIII, Division 1 and 2 to best fit the circumstance
High Pressure Vessels is the only book to present timely information on high pressure vessel design for student engineers, mechanical and
chemical engineers who design and build these vessels, and for chemical engineers, plant engineers and facilities managers who use them.
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It concentrates on design issues, giving the reader comprehensive coverage of the design aspects of the ASME High Pressure System
Standard and the forthcoming ASME High Pressure Vessel Code. Coverage of the safety requirements of these new standards is included,
as well as offering the reader examples and original data, a glossary of terms, SI conversions, and lists of references.
The API Individual Certification Programs (ICPs) are well established worldwide in the oil, gas, and petroleum industries. This Quick Guide is
unique in providing simple, accessible and well-structured guidance for anyone studying the API 510 Certified Pressure Vessel Inspector
syllabus by summarizing and helping them through the syllabus and providing multiple example questions and worked answers. Technical
standards are referenced from the API ‘body of knowledge’ for the examination, i.e. API 510 Pressure vessel inspection, alteration, rerating;
API 572 Pressure vessel inspection; API RP 571 Damage mechanisms; API RP 577 Welding; ASMEVIII Vessel design; ASMEV NDE; and
ASME IX Welding qualifications. Provides simple, accessible and well-structured guidance for anyone studying the API 510 Certified
Pressure Vessel Inspector syllabus Summarizes the syllabus and provides the user with multiple example questions and worked answers
Technical standards are referenced from the API ‘body of knowledge’ for the examination
The choice of structural design and material is essential in preventing the external walls of a vessel from buckling under pressure. In this
revised second edition of Pressure vessels, Carl Ross reviews the problem and uses both theoretical and practical examples to show how it
can be solved for different structures. The second edition opens with an overview of the types of vessels under external pressure and
materials used for construction. Axisymmetric deformation and different types of instability are discussed in the following chapters, with
chapters 5 and 6 covering vibration of pressure vessel shells, both in water and out. Chapters 7 and 8 focus on novel pressure hulls, covering
design, vibration and collapse, while chapters 9 and 10 concentrate on the design and non-linear analysis of submarine pressure hulls under
external hydrostatic pressure. In chapter 11, the design, structure and materials of deep-diving underwater pressure vessels are discussed,
focusing on their application in missile defence systems. Finally, chapter 12 analyses the vibration of a thin-walled shell under external water
pressure, using ANSYS technology. Drawing on the author’s extensive experience in engineering and design both in an industrial and
academic capacity, the second edition of Pressure vessels is an essential reference for stress analysts, designers, consultants and
manufacturers of pressure vessels, as well as all those with an academic research interest in the area. Presents an overview of the types of
vessels under external pressure and materials used for construction Assesses axisymmetric deformation and different types of instability
covering vibration of pressure vessel shells Explores novel pressure hulls, covering design, vibration and collapse concentrating on the
design and non-linear analysis of submarine pressure hulls
This book derives from a 3 day intensive course on Pressure Vessel Design given regularly in the UK and around the world since 1986. It is
written by experts in their field and although the main thrust of the Course has been directed to BS5500, the treatment of the material is of a
general nature thus providing insight into other national standards.
This is a fully revised and updated fourth edition of a classic guidebook. It covers the current requirements of the ASME Section VIII-1 as well
as the requirements of the newly published VIII-2 .Whether you are a beginning design engineer or an experienced engineering manager
developing a mechanical integrity program, this updated volume gives you a thorough examination and review of the requirements applicable
to the design, material requirements, fabrication details, inspection requirements effecting joint efficiencies, and testing of pressure vessels
and their components. Guidebook for Design of ASME Section VIII Pressure Vessels provides you with a review of the background issues,
reference materials, technology, and techniques necessary for the safe, reliable, cost-efficient function of pressure vessels in the
petrochemical, paper, power, and other industries. Solved examples throughout the volume illustrate the application of various equations
given in both Sections VIII-1 and VIII-2.
This book guides the reader through general and fundamental problems of pressure vessel design. The basic approach is rigorously scientific
with a complete theoretical development of the topics treated. The concrete and precise calculation criteria provided can be immediately
applied to actual designs. The book also comprises unique contributions on important topics like Deformed Cylinders, Flat Heads, or Flanges.
With very few books adequately addressing ASME Boiler & Pressure Vessel Code, and other international code issues, Pressure Vessels:
Design and Practice provides a comprehensive, in-depth guide on everything engineers need to know. With emphasis on the requirements of
the ASME this consummate work examines the design of pressure vessel com
An IBM 7090 FORTRAN program was written for the preliminary design and cost estimation of unfired pressure vessels with or without a
jacket. Both vessel and jacket designs conform to the 1959 ASME Boiler and Pressure Vessel Code, Section VIII, Unfired Pressure Vessels.
Vessels and jackets from 5 in. pipe through 84 in. o.d. and 1/4 in. through 1 1/2 in. in metal thickness may be designed by this program as
written. Total vessel cost is the sum of metal and fabrication costs, each on a weight basis. (auth).
This guidebook elucidates the ASME Boiler and Pressure Vessel Code (Section VIII), as it applies to various components. These include
cylindrical shells, spherical shells, heads, transition sections, flat plates, covers, flanges, openings, heat exchangers, and special
components. The book includes s
This revised best-seller covers the latest ways to analyse different stresses, and create vessels that can survive fatigue, shock, high
pressure, high temperature, irradiation, corrosion, and other hostile environments.
With over 35 practical example problems and solutions, and over 30 ASME code interpretations--referenced and explained--this book goes
beyond what engineers need to know about codes for designing, manufacturing, and installing mechanical devices. Coverage of both 1998
ASME Section VII Div. 1 and 1999 Addenda to the ASME code.
An illustrative guide to the analysis needed to achieve a safe design in ASME Pressure Vessels, Boilers, and Nuclear Components Stress in
ASME Pressure Vessels, Boilers, and Nuclear Components offers a revised and updatededition of the text, Design of Plate and Shell
Structures. This important resource offers engineers and students a text that covers the complexities involved in stress loads and design of
plates and shell components in compliance with pressure vessel, boiler, and nuclear standards. The author covers the basic theories and
includes a wealth of illustrative examples for the design of components that address the internal and external loads as well as other loads
such as wind and dead loads. The text keeps the various derivations relatively simple and the resulting equations are revised to a level so
that they can be applied directly to real-world design problems. The many examples clearly show the level of analysis needed to achieve a
safe design based on a given required degree of accuracy. Written to be both authoritative and accessible, this important updated book:
Offers an increased focus on mechanical engineering and contains more specific and practical code-related guidelines Includes problems
and solutions for course and professional training use Examines the basic aspects of relevant theories and gives examples for the design of
components Contains various derivations that are kept relatively simple so that they can be applied directly to design problems Written for
professional mechanical engineers and students, this text offers a resource to the theories and applications that are needed to achieve an
understanding of stress loads and design of plates and shell components in compliance with pressure vessel, boiler, and nuclear standards.
A tubular heat exchanger exemplifies many aspects of the challenge in designing a pressure vessel. High or very low operating pressures
and temperatures, combined with sharp temperature gradients, and large differences in the stiffnesses of adjoining parts, are amongst the
legion of conditions that behoove the attention of the heat exchanger designer. Pitfalls in mechanical design may lead to a variety of
operational problems, such as tube-to-tubesheet joint failure, flanged joint leakage, weld cracks, tube buckling, and flow induced vibration.
Internal failures, such as pass partition bowing or weld rip-out, pass partition gasket rib blow-out, and impingement actuated tube end erosion
are no less menacing. Designing to avoid such operational perils requires a thorough grounding in several disciplines of mechanics, and a
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broad understanding of the inter relationship between the thermal and mechanical performance of heat exchangers. Yet, while there are a
number of excellent books on heat ex changer thermal design, comparable effort in mechanical design has been non-existent. This apparent
void has been filled by an assortment of national codes and industry standards, notably the "ASME Boiler and Pressure Vessel Code" and
the "Standards of Tubular Exchanger Manufacturers Association. " These documents, in conjunction with scattered publications, form the
motley compendia of the heat exchanger designer's reference source. The subject matter clearly beckons a methodical and comprehensive
treatment. This book is directed towards meeting this need.
Pressure vessels are prone to explosion while in operation, due to possible errors in material selection, design and other engineering
activities. Addressing issues at hand for a working professional, this book covers material selection, testing and design of pressure vessels
which enables users to effectively use code rules and available design softwares. Relevant equation derivations have been simplified with
comparison to ASME codes. Analysis of special components flange, bellow and tube sheet are included with their background. Topics on
tube bend, supports, thermal stresses, piping flexibility and non-pressure parts are described from structural perspective. Vibration of
pressure equipment components are covered as well.
Pressure vessels are closed containers designed to hold gases or liquids at a pressure substantially different from the ambient pressure.
They have a variety of applications in industry, including in oil refineries, nuclear reactors, vehicle airbrake reservoirs, and more. The
pressure differential with such vessels is dangerous, and due to the risk of accident and fatality around their use, the design, manufacture,
operation and inspection of pressure vessels is regulated by engineering authorities and guided by legal codes and standards. Pressure
Vessel Design Manual is a solutions-focused guide to the many problems and technical challenges involved in the design of pressure vessels
to match stringent standards and codes. It brings together otherwise scattered information and explanations into one easy-to-use resource to
minimize research and take readers from problem to solution in the most direct manner possible. Covers almost all problems that a working
pressure vessel designer can expect to face, with 50+ step-by-step design procedures including a wealth of equations, explanations and data
Internationally recognized, widely referenced and trusted, with 20+ years of use in over 30 countries making it an accepted industry standard
guide Now revised with up-to-date ASME, ASCE and API regulatory code information, and dual unit coverage for increased ease of
international use
This text explains vessel manufacture and procedures for quality assurance and control, methods for code specification compliance, all
stages of the manufacturing process, and promotes uniformity of inspection, testing, and documentation. Analyzing radiographic testing
procedures, the book acts as an explanation to the ASME code, features the A to Z of fabrication methodology, discusses NDT, heat
treatment, and pad air and hydrostatic tests, methodology to compile a Manufacturer's Data Report, typical quality, inspection, and test plans,
the requirements of welding procedure specification, procedure qualification records, and welder qualification tests, and recommended
tolerances for vessels.
This book provides comprehensive coverage of stress and strain analysis of circular cylinders and pressure vessels, one of the classic topics
of machine design theory and methodology. Whereas other books offer only a partial treatment of the subject and frequently consider stress
analysis solely in the elastic field, Circular Cylinders and Pressure Vessels broadens the design horizons, analyzing theoretically what
happens at pressures that stress the material beyond its yield point and at thermal loads that give rise to creep. The consideration of both
traditional and advanced topics ensures that the book will be of value for a broad spectrum of readers, including students in postgraduate,
and doctoral programs and established researchers and design engineers. The relations provided will serve as a sound basis for the design
of products that are safe, technologically sophisticated, and compliant with standards and codes and for the development of innovative
applications.
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Pressure Vessel Design ManualButterworth-Heinemann
Pressure vessels are found everywhere -- from basement boilers to gasoline tankers -- and their usefulness is surpassed
only by the hazardous consequences if they are not properly constructed and maintained. This essential reference
guides mechanical engineers and technicians through the maze of the continually updated International Boiler and
Pressure Vessel Codes that govern safety, design, fabrication, and inspection. * 30% new information including coverage
of the recent ASME B31.3 code
On Fracture Mechanics A major objective of engineering design is the determination of the geometry and dimensions of
machine or structural elements and the selection of material in such a way that the elements perform their operating
function in an efficient, safe and economic manner. For this reason the results of stress analysis are coupled with an
appropriate failure criterion. Traditional failure criteria based on maximum stress, strain or energy density cannot
adequately explain many structural failures that occurred at stress levels considerably lower than the ultimate strength of
the material. On the other hand, experiments performed by Griffith in 1921 on glass fibers led to the conclusion that the
strength of real materials is much smaller, typically by two orders of magnitude, than the theoretical strength. The
discipline of fracture mechanics has been created in an effort to explain these phenomena. It is based on the realistic
assumption that all materials contain crack-like defects from which failure initiates. Defects can exist in a material due to
its composition, as second-phase particles, debonds in composites, etc. , they can be introduced into a structure during
fabrication, as welds, or can be created during the service life of a component like fatigue, environment-assisted or creep
cracks. Fracture mechanics studies the loading-bearing capacity of structures in the presence of initial defects. A
dominant crack is usually assumed to exist.
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