
pneumatic conveying design guide
pneumatic conveying design guide is an essential resource for engineers,
plant managers, and professionals involved in bulk material handling.
Pneumatic conveying systems are widely used in industries such as food
processing, chemicals, cement, and pharmaceuticals for efficient and dust-
free transfer of powders and granules. This comprehensive article explores
the core principles behind pneumatic conveying, key design considerations,
system types, and critical factors influencing performance. It provides a
step-by-step approach to system design, material selection, troubleshooting,
and maintenance. Whether you are designing a new pneumatic conveying system
or optimizing an existing one, this guide delivers the knowledge and
practical tips you need for successful and reliable operation. Read on to
gain valuable insights into selecting the right equipment, ensuring safe
operation, and maximizing the efficiency of your pneumatic conveying setup.
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Understanding Pneumatic Conveying Systems

Pneumatic conveying systems use airflow to transport bulk materials through
pipelines. These systems are favored for their enclosed design, which
minimizes dust emissions and contamination risks. Pneumatic conveying design
guide principles focus on the controlled movement of powders, pellets, or
granules using either positive pressure, negative pressure (vacuum), or a
combination. The method chosen depends on material characteristics, required
transfer rates, and distance to be covered. Understanding the basic operation
and benefits of pneumatic conveyors is the foundation for effective system
design.



Types of Pneumatic Conveying Systems

Selecting the appropriate type of pneumatic conveying system is crucial for
efficient operation. There are two main categories, each with distinct
advantages and suitable applications.

Dilute Phase Conveying

Dilute phase conveying, also known as lean phase, transports materials
suspended in high-velocity air. This method is suitable for lightweight, non-
abrasive products and applications requiring high transfer rates. Typical
velocities range from 15 to 30 m/s, ensuring materials remain airborne
throughout the pipeline.

Dense Phase Conveying

Dense phase conveying moves materials at lower velocities with higher
material-to-air ratios. This design is ideal for fragile, abrasive, or heavy
materials that could degrade or cause excessive wear in high-speed systems.
Slugs or plugs of material travel through the pipeline, reducing product
degradation and energy consumption.

Key Considerations in Pneumatic Conveying
Design

Effective pneumatic conveying design requires careful evaluation of multiple
factors. The following considerations play a vital role in achieving optimal
performance and longevity.

Material properties: particle size, shape, bulk density, moisture
content, abrasiveness, and flowability

Conveying distance and routing: total length, vertical lifts, and number
of bends

Required transfer rate: mass flow rate or volume per hour

System pressure: positive, negative, or combined

Air supply: blower or compressor selection, filtration, and conditioning



Pipeline design: material, diameter, wall thickness, and layout

Discharge and feeding arrangements

Material Properties and Their Impact

The physical and chemical properties of the conveyed material have a direct
impact on system selection, component sizing, and operating parameters.
Understanding these characteristics helps prevent common problems such as
pipeline blockages, segregation, and excessive wear.

Particle Size and Shape

Fine powders, granules, and irregularly shaped particles behave differently
during conveying. Smaller particles may be more prone to agglomeration or
dusting, while larger or fibrous materials can create blockages.

Bulk Density and Flowability

Higher bulk densities require more conveying energy and may increase system
wear. Poorly flowing materials may require specialized feeding devices such
as rotary valves or fluidized beds to ensure consistent transport.

Moisture Content and Hygroscopicity

Materials sensitive to moisture may clump or stick to pipeline walls. In such
cases, air conditioning, drying, or pipe heating may be necessary to maintain
optimal flow conditions.

System Components and Equipment Selection

A pneumatic conveying design guide must address the selection and integration
of key system components. Each component must be matched to the material
characteristics and conveying requirements.



Blowers and Compressors

The heart of any pneumatic conveying system is the air mover. Blowers provide
the necessary airflow and pressure. Centrifugal blowers are common for dilute
phase systems, while positive displacement blowers or compressors are often
used in dense phase applications.

Feeders and Airlocks

Feeders regulate the entry of material into the conveying line, while
airlocks maintain system pressure. Rotary valves, screw feeders, and venturi
inducers are frequently used, chosen based on material properties and
transfer rates.

Pipelines and Fittings

Pipeline material (such as carbon steel, stainless steel, or specialized
plastics) and diameter selection depend on abrasiveness, chemical
compatibility, and required flow rates. The number of bends, elbows, and
junctions should be minimized to reduce pressure drop and wear.

Receivers and Separators

Cyclone separators, filter receivers, and baghouses are used at the discharge
end to separate conveyed material from conveying air, ensuring product
recovery and protecting downstream equipment.

Calculating Conveying Parameters

Proper calculation of conveying parameters is critical to pneumatic conveying
design. Key parameters include airflow rate, system pressure, pipeline
sizing, and material loading ratio.

Determine required transfer rate (kg/hr or tph)1.

Establish conveying distance and elevation changes2.

Select appropriate air velocity based on system type (dilute or dense3.
phase)

Calculate pipeline diameter for target velocity and flow rate4.



Estimate total pressure drop, including bends and vertical lifts5.

Select blower or compressor capacity and pressure rating6.

These calculations often require iterative adjustment to balance energy
consumption, material integrity, and system reliability.

Troubleshooting and Maintenance Tips

Maintaining pneumatic conveying systems is essential for minimizing downtime
and ensuring efficient operation. Common issues include blockages, wear, air
leaks, and inconsistent feed rates.

Conduct regular inspections for signs of pipeline wear or corrosion

Monitor pressure drops and airflow rates to identify leaks or
obstructions

Check feeders and airlocks for proper operation and material build-up

Clean filters and receivers on a scheduled basis

Keep detailed maintenance records and replace worn parts proactively

Safety and Regulatory Guidelines

Pneumatic conveying systems must comply with industry standards and safety
regulations. Proper system design mitigates hazards such as dust explosions,
pressure surges, and equipment failure.

Install explosion relief panels or suppression systems when handling
combustible dusts

Ensure all components are rated for maximum expected pressures

Integrate emergency shutdown and pressure relief devices

Provide adequate operator training and safety signage

Follow local and international standards, such as NFPA, ATEX, or OSHA



Conclusion

A well-designed pneumatic conveying system delivers reliable, efficient, and
safe transfer of bulk materials. Using this pneumatic conveying design guide,
engineers and plant operators can make informed decisions on system
selection, component sizing, and operational best practices. Attention to
material properties, conveying parameters, and ongoing maintenance ensures
long-term system performance and compliance. Proper application of these
principles leads to reduced downtime, lower operating costs, and improved
product quality in any bulk material handling operation.

Q: What is the main difference between dilute phase
and dense phase pneumatic conveying?
A: Dilute phase uses high-velocity air to suspend and transport materials,
making it suitable for lightweight and non-abrasive materials. Dense phase
operates at lower air velocities with higher material-to-air ratios, ideal
for heavier, abrasive, or fragile materials.

Q: Which factors are most important when designing a
pneumatic conveying system?
A: Critical factors include material properties (such as particle size and
bulk density), required transfer rate, conveying distance, system pressure,
air supply, and pipeline design.

Q: How can I prevent blockages in my pneumatic
conveying system?
A: To prevent blockages, ensure proper material feeding, maintain recommended
air velocity, minimize pipeline bends, and regularly inspect and clean the
system.

Q: What type of materials are best suited for
pneumatic conveying?
A: Pneumatic conveying is most effective for powders, granules, and small
pellets. Flowable, dry, and non-cohesive materials are generally easier to
handle.

Q: How do I choose the right blower or compressor



for my system?
A: Selection is based on required airflow rate, system pressure, material
type, and desired conveying phase (dilute or dense). Blower capacity must
match calculated pressure drops and flow demands.

Q: What safety measures should be implemented in
pneumatic conveying systems?
A: Key safety measures include explosion protection, pressure relief devices,
emergency shutoffs, proper component ratings, and compliance with industry
standards.

Q: Why is material moisture content important in
pneumatic conveying design?
A: High moisture content can cause material clumping, blockages, and
adherence to pipeline walls. Controlling moisture helps maintain flowability
and system reliability.

Q: What maintenance practices extend the life of a
pneumatic conveying system?
A: Regular inspections, monitoring pressure and airflow, cleaning filters,
maintaining feeders and airlocks, and proactive part replacement are
essential maintenance practices.

Q: How does conveying distance affect system design?
A: Longer conveying distances increase pressure drop and energy requirements,
influencing pipeline diameter, blower selection, and overall system layout.

Q: Can pneumatic conveying systems handle abrasive
materials?
A: Yes, but dense phase conveying and wear-resistant pipeline materials are
recommended to minimize abrasion and extend system life.
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Pneumatic Conveying Design Guide: A Comprehensive
Overview

Are you planning a pneumatic conveying system? Navigating the complexities of designing a safe,
efficient, and cost-effective system can feel overwhelming. This comprehensive pneumatic conveying
design guide provides a structured approach, equipping you with the knowledge and insights needed
to successfully execute your project. We'll cover everything from fundamental principles to advanced
considerations, ensuring you avoid common pitfalls and achieve optimal performance.

Understanding the Fundamentals of Pneumatic Conveying

Before diving into the design process, it's crucial to grasp the core principles of pneumatic
conveying. This method utilizes compressed air to transport materials—from powders and granules
to pellets and even larger pieces—through a closed pipeline system. This offers significant
advantages over other methods, including reduced labor costs, improved hygiene, and minimized
material degradation. However, effective design is paramount to harnessing these benefits.

#### Types of Pneumatic Conveying Systems

Several types of pneumatic conveying systems exist, each suited to specific material and application
requirements:

Dilute Phase Conveying: This involves low material concentration within a high-velocity airflow. It's
ideal for abrasive materials and long distances but requires higher energy consumption.
Dense Phase Conveying: This uses a higher material concentration with lower air velocity. It's
gentler on materials, offers better energy efficiency, and is suitable for more fragile products.
Pressure Conveying: Air pressure pushes the material through the pipeline. This is commonly used
for shorter distances and consistent material flow.
Vacuum Conveying: Air suction pulls material through the pipeline. It's often preferred for
applications requiring material collection from various points.

Choosing the correct system type is crucial and directly influences other design choices.

Key Considerations in Pneumatic Conveying System Design

Effective pneumatic conveying design requires careful attention to various factors:
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#### 1. Material Characteristics:

Particle size and shape: This significantly impacts airflow requirements and potential for system
blockages.
Density and flowability: These determine the conveying velocity and pressure needed.
Abrasiveness: This dictates the material of the pipeline and components to prevent wear and tear.
Hygroscopic nature: Moisture absorption can affect flow and requires specific design considerations.

#### 2. System Layout and Configuration:

Pipeline routing: Optimize the route to minimize bends, elevation changes, and friction losses.
Component selection: Choosing appropriate valves, filters, and other components is crucial for
system performance and longevity. Consider material compatibility and pressure ratings.
Air compressor selection: Ensure adequate air supply capacity to maintain the desired conveying
velocity and pressure.
Material feed system: The design must ensure consistent and controlled material feeding into the
pipeline to prevent blockages and inconsistent flow.

#### 3. Safety and Regulatory Compliance:

Pressure relief valves: These are essential to prevent over-pressurization and potential hazards.
Dust collection systems: Effective dust control is vital for worker safety and environmental
compliance. Consider baghouses or cyclones.
Explosion protection: For flammable materials, incorporating explosion-proof components and
systems is mandatory.
Regular maintenance: A well-defined maintenance schedule is crucial for long-term system reliability
and safety.

Advanced Design Considerations

While the basics are critical, several advanced considerations can enhance system efficiency and
longevity:

Computational Fluid Dynamics (CFD) Modeling: CFD simulations can provide valuable insights into
airflow patterns, pressure drops, and potential problem areas, optimizing the design before
construction.
Material velocity profiling: Monitoring material velocity at different points in the pipeline can
highlight areas needing optimization.
Control system integration: Implementing a sophisticated control system enables real-time
monitoring, adjustment of parameters, and automated alerts for potential issues.

Choosing the Right Pneumatic Conveying System Supplier



Selecting a reputable supplier with experience and expertise in pneumatic conveying is crucial. Look
for companies that offer:

Comprehensive design services: Experienced engineers capable of handling the complexity of your
specific application.
High-quality components: Durable and reliable equipment that minimizes downtime and
maintenance needs.
Installation and commissioning support: A seamless transition from design to operational status.
Ongoing maintenance and support: Access to expertise for ongoing system optimization and
troubleshooting.

Conclusion

Designing a successful pneumatic conveying system requires careful planning, attention to detail,
and a deep understanding of the material being conveyed and the specific application requirements.
By following this comprehensive guide and engaging experienced professionals, you can ensure your
system achieves optimal efficiency, safety, and longevity, ultimately maximizing your return on
investment.

FAQs

1. What is the typical lifespan of a pneumatic conveying system? This varies significantly depending
on the materials conveyed, system design, and maintenance practices. With proper design and
maintenance, a well-designed system can last for 15-20 years or more.

2. How can I minimize wear and tear on my pneumatic conveying system? Regular maintenance,
proper component selection (considering material abrasion resistance), and optimized airflow are
key to minimizing wear and tear.

3. What are the common causes of blockages in pneumatic conveying systems? Blockages can result
from improper material feeding, inadequate air velocity, material bridging, or accumulation of fines.

4. How much does a pneumatic conveying system typically cost? Costs vary greatly depending on
system size, complexity, material handling requirements, and chosen components. It's essential to
obtain detailed quotes from reputable suppliers.

5. What are the environmental considerations for pneumatic conveying systems? Dust emissions are
a primary concern. Effective dust collection systems are crucial for environmental compliance and
worker safety. Proper system design minimizes energy consumption and contributes to
environmental sustainability.

  pneumatic conveying design guide: Pneumatic Conveying Design Guide David Mills,
2013-10-22 Pneumatic Conveying Design Guide is a guide for the design of pneumatic conveying



systems and includes detailed data and information on the conveying characteristics of a number of
materials with a wide range of properties. This book includes logic diagrams for design procedures
and scaling parameters for the conveying line configuration. It also explains how to improve the
performance of pneumatic conveyors by optimizing, uprating, and extending the system or adapting
it for a change of material. This book consists of 15 chapters divided into three sections and opens
with an overview of the state of the art on pneumatic conveying, along with definitions of the terms
used in pneumatic conveying. The next chapter describes the various types of pneumatic conveying
systems and the parameters that influence their capabilities in terms of material flow rate and
conveying distance. The discussion then turns to feeding and discharging of the conveying line;
selection of a pneumatic conveying system for a particular application; and design procedures for
pneumatic conveying system. The theory and use of compressed air in pneumatic conveying are also
considered, along with the effect of material properties on conveying performance; troubleshooting;
and operational problems and some solutions. The final chapter is devoted to the use of bench-scale
test methods to determine the material properties relevant to pneumatic conveying. This monograph
is intended for designers and users of pneumatic conveying systems.
  pneumatic conveying design guide: Abbreviated Guide David Mills, 2014-05-12 Abbreviated
Guide: Pneumatic Conveying Design Guide describes the selection, design, and specification of
conventional pneumatic conveying systems. The design procedure uses previous test data on the
materials to be conveyed. The book also discusses system economics, operating costs, the choice of
appropriate components or systems, system control, and system flexibility. The design system
involves the type of conveying system for installation, the pipeline parameters, and also the plant
components. System selection covers the properties of the material to be conveyed, plant layout,
material properties, as well as whether an open system or a closed system is more appropriate. In
pipeline design, the engineer should consider the bore of the pipeline, the air requirements in terms
of delivery pressure and volumetric flow rate. Based on this data, he can determine the rating of the
air mover to achieve the optimal material flow rate. From the pipeline design study, the engineer
can then evaluate all the necessary operating parameters at each pipeline bore to identify plant
component specifications. He can then compute for the costs of the components and operating costs
of the system. Engineers, technicians, and investigators involved in industrial pneumatic conveyance
will find the book highly useful.
  pneumatic conveying design guide: Pneumatic Conveying Design Guide David Mills, 1990
  pneumatic conveying design guide: Pneumatic Conveying Design Guide David Mills, 1990
This book takes a detailed look at design principles for pneumatic conveying systems and illustrates
these with examples and case histories.
  pneumatic conveying design guide: Abbreviated Guide, Pneumatic Conveying Design
Guide David Mills (Ph. D.), 1990
  pneumatic conveying design guide: Handbook of Pneumatic Conveying Engineering
David Mills, Mark G. Jones, Vijay K. Agarwal, 2004-01-21 Pneumatic conveying systems offer
enormous advantages: flexibility in plant layout, automatic operation, easy control and monitoring,
and the ability to handle diverse materials, especially dangerous, toxic, or explosive materials. The
Handbook of Pneumatic Conveying Engineering provides the most complete, comprehensive
reference on all types and s
  pneumatic conveying design guide: Pneumatic Conveying Systems David Mills, V. K.
Agarwal, 2009
  pneumatic conveying design guide: Handbook of Conveying and Handling of Particulate
Solids A. Levy, Christopher J Kalman, 2001-10-22 This handbook presents comprehensive coverage
of the technology for conveying and handling particulate solids. Each chapter covers a different
topic and contains both fundamentals and applications. Usually, each chapter, or a topic within a
chapter, starts with one of the review papers. Chapter 1 covers the characterization of the
particulate materials. Chapter 2 covers the behaviour of particulate materials during storage, and
presents recent developments in storage and feeders design and performance. Chapter 3 presents



fundamental studies of particulate flow, while Chapters 4 and 5 present transport solutions, and the
pitfalls of pneumatic, slurry, and capsule conveying. Chapters 6, 7 and 8 cover both the
fundamentals and development of processes for particulate solids, starting from fluidisation and
drying, segregation and mixing, and size-reduction and enlargement. Chapter 9 presents
environmental aspects and the classification of the particulate materials after they have been
handled by one of the above-mentioned processes. Finally, Chapter 10 covers applications and
developments of measurement techniques that are the heart of the analysis of any conveying or
handling system.
  pneumatic conveying design guide: Mechanical Conveyors Thomas Skocir, 2018-04-27 This
book is a comprehensive, practical guide and reference to today's mechanical conveyor systems. It
covers all types of mechanical conveyors, providing in-depth information on their design, function
and applications. More than 180 photographs and schematics illustrate details of design and system
layout. An introductory chapter provides an understanding of the characteristics of various types of
bulk solids, including their conveyability and the types of conveying systems most effective for each.
Following chapters examine each of five major categories of conveying systems, with practical
details on their design, operation and applications. The final chapter presents basic information on
motors and drives for conveying systems, as well as related equipment such as speed reduction
systems and conveyor brakes. The emphasis throughout the text is on practical engineering and
operating information, with a minimum of theory. The presentation is systematic and organized for
easy reference. A very detailed index enables the quick location of needed information. This guide
and reference will be useful to all engineers and other personnel involved in the continuous
movement of bulk solids. It serves as both a basic introduction and a desk-top reference. The
Authors Dr. Fayed is a Professor and Director of the Powder Science & Technology Group at
Ryerson Polytechnic University in Toronto. He is also a licensed Consulting Engineer, a Fellow of the
American Institute of Chemical Engineers and the Canadian Society of Chemical Engineering.
Previously he held positions in process design and development with ICI, Davy McKee, M. W.
Kellogg, and Peabody. He has lectured at numerous seminars and workshops at meetings of the
American Institute of Chemical Engineers, and other organizations. He has published many papers
on particulate technology and is the co-editor of Powder Science & Technology Handbook. Thomas
Skocir in an engineer presently with ECO-TEC
  pneumatic conveying design guide: Pneumatic Handbook A. Barber, 1997-12-19 Accepted
as the standard reference work on modern pneumatic and compressed air engineering, the new
edition of this handbook has been completely revised, extended and updated to provide essential
up-to-date reference material for engineers, designers, consultants and users of fluid systems.
  pneumatic conveying design guide: Pneumatic Conveying of Solids G.E. Klinzing, F. Rizk,
R. Marcus, L.S. Leung, 2013-04-17 When the four of us decided to collaborate to write this book on
pneumatic conveying, there were two aspects which were of some concern. Firstly, how could four
people, who liveon four different continents, write a book on a fairly complex subject with such wide
lines of communications? Secondly, there was the problem that two of the authors are chemical
engineers.It has been noted that the majority of chemical engineers who work in the field of
pneumatic conveying research have spent most of their time considering flow in vertical pipes. As
such, there was some concern that the book might be biased towards vertical pneumatic conveying
and that the horizontal aspects (which are clearly the most difficult!) would be somewhat neglected.
We hope that you, as the reader, are going to be satisfied with the fact that you have a truly
international dissertation on pneumatic conveying and, also, that there is an even spread between
the theoretical and practical aspects of pneumatic conveying technology.
  pneumatic conveying design guide: Handbook of Fluidization and Fluid-Particle Systems
Wen-Ching Yang, 2003-03-19 This reference details particle characterization, dynamics,
manufacturing, handling, and processing for the employment of multiphase reactors, as well as
procedures in reactor scale-up and design for applications in the chemical, mineral, petroleum,
power, cement and pharmaceuticals industries. The authors discuss flow through fixed beds,



elutriation and entrainment, gas distributor and plenum design in fluidized beds, effect of internal
tubes and baffles, general approaches to reactor design, applications for gasifiers and combustors,
dilute phase pneumatic conveying, and applications for chemical production and processing. This is
a valuable guide for chemists and engineers to use in their day-to-day work.
  pneumatic conveying design guide: Design of Slurry Transport Systems B.E.A. Jacobs,
2003-09-02 This book benefits users, manufacturers and engineers by drawing together an overall
view of the technology. It attempts to give the reader an appreciation of the extent to which slurry
transport is presently employed, the theoretical basis for pipeline design, the practicalities of design
and new developments.
  pneumatic conveying design guide: Pressure Vessel Design Manual Dennis R. Moss, Michael
M. Basic, 2012-12-31 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
  pneumatic conveying design guide: Handbook of Pneumatic Conveying Engineering
David Mills, Mark G. Jones, Vijay K. Agarwal, 2004-01-21 Pneumatic conveying systems offer
enormous advantages: flexibility in plant layout, automatic operation, easy control and monitoring,
and the ability to handle diverse materials, especially dangerous, toxic, or explosive materials. The
Handbook of Pneumatic Conveying Engineering provides the most complete, comprehensive
reference on all types and sizes of systems, considering their selection, design, maintenance, and
optimization. It offers practical guidelines, diagrams, and procedures to assist with plant
maintenance, operation, and control. With well over fifty years of combined experience in the field,
the authors promote practical, valuable approaches to test, evaluate, and correct both old and newly
constructed systems. They include abundant checklists and approaches for preventing component
wear, material degradation, and operating dilemmas and suggest lists of alternate materials and
components to use if erosion does occur. Comparing various conveying system types, components,
and flow mechanisms, the book explains the function of material flow, recommends conveying air
velocity for different types of materials, and examines the conveying characteristics of a broad array
of materials with emphasis on their impact on system performance. Brimming with invaluable
checklists, models, guidelines, diagrams, and illustrations, the Handbook of Pneumatic Conveying
Engineering is simply the most authoritative guide to pneumatic conveying available and a critical
tool for your everyday work.
  pneumatic conveying design guide: Handbook of Fluidization and Fluid-Particle
Systems Wen-Ching Yang, 2003-03-19 This reference details particle characterization, dynamics,
manufacturing, handling, and processing for the employment of multiphase reactors, as well as
procedures in reactor scale-up and design for applications in the chemical, mineral, petroleum,
power, cement and pharmaceuticals industries. The authors discuss flow through fixed beds,
elutriation and entrainment, gas distributor and plenum design in fluidized beds, effect of internal
tubes and baffles, general approaches to reactor design, applications for gasifiers and combustors,
dilute phase pneumatic conveying, and applications for chemical production and processing. This is



a valuable guide for chemists and engineers to use in their day-to-day work.
  pneumatic conveying design guide: Chemical Engineering Design Gavin Towler, Ray Sinnott,
2012-01-25 Chemical Engineering Design, Second Edition, deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised throughout, this
edition has been specifically developed for the U.S. market. It provides the latest US codes and
standards, including API, ASME and ISA design codes and ANSI standards. It contains new
discussions of conceptual plant design, flowsheet development, and revamp design; extended
coverage of capital cost estimation, process costing, and economics; and new chapters on equipment
selection, reactor design, and solids handling processes. A rigorous pedagogy assists learning, with
detailed worked examples, end of chapter exercises, plus supporting data, and Excel spreadsheet
calculations, plus over 150 Patent References for downloading from the companion website.
Extensive instructor resources, including 1170 lecture slides and a fully worked solutions manual
are available to adopting instructors. This text is designed for chemical and biochemical engineering
students (senior undergraduate year, plus appropriate for capstone design courses where taken,
plus graduates) and lecturers/tutors, and professionals in industry (chemical process, biochemical,
pharmaceutical, petrochemical sectors). New to this edition: - Revised organization into Part I:
Process Design, and Part II: Plant Design. The broad themes of Part I are flowsheet development,
economic analysis, safety and environmental impact and optimization. Part II contains chapters on
equipment design and selection that can be used as supplements to a lecture course or as essential
references for students or practicing engineers working on design projects. - New discussion of
conceptual plant design, flowsheet development and revamp design - Significantly increased
coverage of capital cost estimation, process costing and economics - New chapters on equipment
selection, reactor design and solids handling processes - New sections on fermentation, adsorption,
membrane separations, ion exchange and chromatography - Increased coverage of batch processing,
food, pharmaceutical and biological processes - All equipment chapters in Part II revised and
updated with current information - Updated throughout for latest US codes and standards, including
API, ASME and ISA design codes and ANSI standards - Additional worked examples and homework
problems - The most complete and up to date coverage of equipment selection - 108 realistic
commercial design projects from diverse industries - A rigorous pedagogy assists learning, with
detailed worked examples, end of chapter exercises, plus supporting data and Excel spreadsheet
calculations plus over 150 Patent References, for downloading from the companion website -
Extensive instructor resources: 1170 lecture slides plus fully worked solutions manual available to
adopting instructors
  pneumatic conveying design guide: Air Problems in Pipelines Manuela Escarameia,
2005-01-01
  pneumatic conveying design guide: Rules of Thumb for Chemical Engineers Carl Branan,
2002 Fractionators, separators and accumulators, cooling towers, gas treating, blending,
troubleshooting field cases, gas solubility, and density of irregular solids * Hundreds of common
sense techniques, shortcuts, and calculations.
  pneumatic conveying design guide: The Complete Guide to Chain , 1997
  pneumatic conveying design guide: Belt Conveyors for Bulk Materials Conveyor
Equipment Manufacturers Association, 1980
  pneumatic conveying design guide: Characterisation of Bulk Solids Don McGlinchey,
2009-02-12 Handling of powders and bulk solids is a critical industrial technology across a broad
spectrum of industries, from minerals processing to bulk and fine chemicals, and the food and
pharmaceutical industries, yet is rarely found in the curricula of engineering or chemistry
departments. With contributions from leading authors in their respective fields, Characterisation of
Bulk Solids provides the reader with a sound understanding of the techniques, importance and
application of particulate materials characterisation. It covers the fundamental characteristics of
individual particles and bulk particulate materials, and includes discussion of a wide range of
measurement techniques, and the use of material characteristics in design and industrial practice.



The reader will then be in a better position to diagnose solids handling and processing problems in
industry, and to deal with experts and equipment suppliers from an informed standpoint. Written for
post-graduate engineers, chemical scientists and technologists at all stages of their industrial
career, the book will also serve as an ideal primer in any of the specialist areas to inform further
study.
  pneumatic conveying design guide: Bulk Materials Handling Handbook Jacob
Fruchtbaum, 2013-11-11 The handling of bulk materials is a continuously completed projects. Much
of the nomenclature has been changing science. Since very few schools teach the han brought up to
date. dling of bulk materials, it is necessary for practicing en Publication of the material contained
herein is not in gineers to develop their own training manuals. This book tended as a representation
or warranty on the part of the is an abbreviated version of a manual used for that pur author,
publisher, editors, or any other person or firm pose in our office, and developed over a period of
more named herein that it is suitable for any particular use, or than 50 years. While some industrial
firms follow their free from infringement of any patent or patents. own practices, the trend in the
past few years has been The text is intended as a guide. When used for any to adopt the standards of
equipment manufacturers' as specific project, a competent professional engineer sociations and
similar organizations. The selection of should be retained to verify the assumptions, applica material
and the use of drawiugs instead of photographs bility, calculations, and accuracy of the particular de
is based on our experience. sign.
  pneumatic conveying design guide: Performance Evaluation of Pumps and Compressors
Paresh Girdhar, 2008-12-24 A comprehensive guide to performance evaluation of pumps and
compressors. Includes many solved examples and exercises to clarify concepts.Demonstrates the
application of this technique to benchmark the asset performance, troubleshoot problems, size and
select new equipment,conduct performance tests and re-rate equipment.Good learning and
reference guide for engineers and professionals involved in operation, maintenance, failure analysis,
specification and procurement of pumps and compressors. Engineering students will find this book
bridging the theory to practical applications.
  pneumatic conveying design guide: Process Equipment and Plant Design Subhabrata Ray,
Gargi Das, 2020-05-29 Process Equipment and Plant Design: Principles and Practices takes a holistic
approach towards process design in the chemical engineering industry, dealing with the design of
individual process equipment and its configuration as a complete functional system. Chapters cover
typical heat and mass transfer systems and equipment included in a chemical engineering
curriculum, such as heat exchangers, heat exchanger networks, evaporators, distillation, absorption,
adsorption, reactors and more. The authors expand on additional topics such as industrial cooling
systems, extraction, and topics on process utilities, piping and hydraulics, including instrumentation
and safety basics that supplement the equipment design procedure and help to arrive at a complete
plant design. The chapters are arranged in sections pertaining to heat and mass transfer processes,
reacting systems, plant hydraulics and process vessels, plant auxiliaries, and engineered safety as
well as a separate chapter showcasing examples of process design in complete plants. This
comprehensive reference bridges the gap between industry and academia, while exploring best
practices in design, including relevant theories in process design making this a valuable primer for
fresh graduates and professionals working on design projects in the industry. - Serves as a
consolidated resource for process and plant design, including process utilities and engineered safety
- Bridges the gap between industry and academia by including practices in design and summarizing
relevant theories - Presents design solutions as a complete functional system and not merely the
design of major equipment - Provides design procedures as pseudo-code/flow-chart, along with
practical considerations
  pneumatic conveying design guide: Manufacturing Facilities Design and Material Handling
Fred E. Meyers, Matthew P. Stephens, 2005 This project-oriented facilities design and material
handling reference explores the techniques and procedures for developing an efficient facility
layout, and introduces some of the state-of-the-art tools involved, such as computer simulation. A



how-to, systematic, and methodical approach leads readers through the collection, analysis and
development of information to produce a quality functional plant layout. Lean manufacturing; work
cells and group technology; time standards; the concepts behind calculating machine and personnel
requirements, balancing assembly lines, and leveling workloads in manufacturing cells; automatic
identification and data collection; and ergonomics. For facilities planners, plant layout, and
industrial engineer professionals who are involved in facilities planning and design.
  pneumatic conveying design guide: Universal Principles of Design, Revised and Updated
William Lidwell, Kritina Holden, Jill Butler, 2010 Universal Principles of Design is the first
comprehensive, cross-disciplinary encyclopedia of design.
  pneumatic conveying design guide: Compressor Handbook Paul Hanlon, 2001-02-02 The
benchmark guide for compressor technology pros You don't have to scour piles of technical
literature for compressor answers any longer. The Compressor Handbook compiled by Paul Hanlon
packs all the answers on design procedures, practical application, and maintenance of
compressors—straight from top experts on these widely used machines. You get details on
everything from fundamentals and theory to advanced applications, techniques, and today's
materials -- including sought-after data on compressors that inflate tires, spray paint, increase the
density of natural gas, or perform any of a myriad of other important industrial and day-to-day
functions. This fully illustrated Handbook can help you: Understand the structure and operation of
compressors of all types Design or select compressors for any use, from power-cleaning to chemical
processes Follow step-by-step design procedures for fewer errors and optimized results Specify
leading-edge materials, components, and lubricants Operate and maintain all types of compressors
at peak efficiency Answer questions on and provide designs for ancillary and auxiliary equipment
Invent new applications for compressor technology Easily find tabular data on gas properties,
efficiency curves, compression ratios, and horsepower, plus definitions of nomenclature
  pneumatic conveying design guide: Handbook of Air Conditioning and Refrigeration Shan K.
Wang, 2000-11-07 * A broad range of disciplines--energy conservation and air quality issues,
construction and design, and the manufacture of temperature-sensitive products and materials--is
covered in this comprehensive handbook * Provide essential, up-to-date HVAC data, codes,
standards, and guidelines, all conveniently located in one volume * A definitive reference source on
the design, selection and operation of A/C and refrigeration systems
  pneumatic conveying design guide: Gas Turbine Engineering Handbook Meherwan P. Boyce,
2017-09-01 The Gas Turbine Engineering Handbook has been the standard for engineers involved in
the design, selection, and operation of gas turbines. This revision includes new case histories, the
latest techniques, and new designs to comply with recently passed legislation. By keeping the book
up to date with new, emerging topics, Boyce ensures that this book will remain the standard and
most widely used book in this field. The new Third Edition of the Gas Turbine Engineering Hand
Book updates the book to cover the new generation of Advanced gas Turbines. It examines the
benefit and some of the major problems that have been encountered by these new turbines. The
book keeps abreast of the environmental changes and the industries answer to these new
regulations. A new chapter on case histories has been added to enable the engineer in the field to
keep abreast of problems that are being encountered and the solutions that have resulted in solving
them. - Comprehensive treatment of Gas Turbines from Design to Operation and Maintenance. In
depth treatment of Compressors with emphasis on surge, rotating stall, and choke; Combustors with
emphasis on Dry Low NOx Combustors; and Turbines with emphasis on Metallurgy and new cooling
schemes. An excellent introductory book for the student and field engineers - A special maintenance
section dealing with the advanced gas turbines, and special diagnostic charts have been provided
that will enable the reader to troubleshoot problems he encounters in the field - The third edition
consists of many Case Histories of Gas Turbine problems. This should enable the field engineer to
avoid some of these same generic problems
  pneumatic conveying design guide: Unit Operations of Particulate Solids Enrique
Ortega-Rivas, 2016-04-19 Suitable for practicing engineers and engineers in training, this book



covers the most important operations involving particulate solids. Through clear explanations of
theoretical principles and practical laboratory exercises, the text provides an understanding of the
behavior of powders and pulverized systems. It also helps readers develop skills for operating,
optimizing, and innovating particle processing technologies and machinery in order to carry out
industrial operations. The author explores common bulk solids processing operations, including
milling, agglomeration, fluidization, mixing, and solid-fluid separation.
  pneumatic conveying design guide: Dust Control Handbook for Industrial Minerals Mining
and Processing Andrew B. Andrew B. Cecala, Andrew D. Andrew D. O'Brien, 2015-05-09 Throughout
the mining and processing of minerals, the mined ore undergoes a number of crushing, grinding,
cleaning, drying, and product sizing operations as it is processed into a marketable commodity.
These operations are highly mechanized, and both individually and collectively these processes can
generate large amounts of dust. If control technologies are inadequate, hazardous levels of
respirable dust may be liberated into the work environment, potentially exposing workers.
Accordingly, federal regulations are in place to limit the respirable dust exposure of mine workers.
Engineering controls are implemented in mining operations in an effort to reduce dust generation
and limit worker exposure.
  pneumatic conveying design guide: Improving Compressed Air System Performance ,
  pneumatic conveying design guide: Perry's Chemical Engineers' Handbook, 9th Edition
Don W. Green, Marylee Z. Southard, 2018-07-13 Up-to-Date Coverage of All Chemical Engineering
Topics―from the Fundamentals to the State of the Art Now in its 85th Anniversary Edition, this
industry-standard resource has equipped generations of engineers and chemists with vital
information, data, and insights. Thoroughly revised to reflect the latest technological advances and
processes, Perry's Chemical Engineers' Handbook, Ninth Edition, provides unsurpassed coverage of
every aspect of chemical engineering. You will get comprehensive details on chemical processes,
reactor modeling, biological processes, biochemical and membrane separation, process and
chemical plant safety, and much more. This fully updated edition covers: Unit Conversion Factors
and Symbols • Physical and Chemical Data including Prediction and Correlation of Physical
Properties • Mathematics including Differential and Integral Calculus, Statistics , Optimization •
Thermodynamics • Heat and Mass Transfer • Fluid and Particle Dynamics *Reaction Kinetics •
Process Control and Instrumentation• Process Economics • Transport and Storage of Fluids • Heat
Transfer Operations and Equipment • Psychrometry, Evaporative Cooling, and Solids Drying •
Distillation • Gas Absorption and Gas-Liquid System Design • Liquid-Liquid Extraction Operations
and Equipment • Adsorption and Ion Exchange • Gas-Solid Operations and Equipment • Liquid-Solid
Operations and Equipment • Solid-Solid Operations and Equipment •Chemical Reactors • Bio-based
Reactions and Processing • Waste Management including Air ,Wastewater and Solid Waste
Management* Process Safety including Inherently Safer Design • Energy Resources, Conversion and
Utilization* Materials of Construction
  pneumatic conveying design guide: Handbook for Designing Cement Plants S P
Deolalkar, 2021-03 The first Edition of the book came out in 2008. It covered all aspects of
Designing Cement Plants- mainly Dry Process Cement Plants with 6 stage Preheaters and Calciners,
Vertical Mills, Electro Static Precipitators and various auxiliary machineries as were prevalent then.
The base size for various workouts was 3000 TPD as was prevalent then. It has begun to dawn on
Cement Industry that it was responsible for emitting 5 % of the most common greenhouse gas - CO2.
Cement Industry and Cement Plant and Process Designers began to apply their minds to make -
GREEN Cement. - which emitted greenhouse gas in much less quantities by making blended
cements, using alternate fuels and by recovering waste heat. Mr. Deolalkar's book 'Designing Green
Cement Plants' dealing with these aspects came out in 2013. Cement Industry was also growing in
size simultaneously and the base size of 3000 TPD has been replaced by cement plants of + 10000
TPD or + 3mtpa capacity cement plants, requiring sea changes in machinery used therein. This
Second Edition of the Handbook includes all aspects of the basic concepts dealt with in the
Handbook but also includes aspects of making green cement. The base capacity is now 10000 TPD.



Therefore it has been named Handbook for Designing Green Cement Plants. This book will also be
found to be very useful to the Cement Industry. Author's two books mentioned above have been
included in the top 20 books related to Cement Industry in the World.Contents: Section - 1 Basics
Section - 2 Machinery Used in Making cement Section - 3 Technoeconomic Feasibility Studies
Section - 4 Civil Design and Construction Section - 5 Electricals and Instrumentation Section - 6
Layouts and Detailed Engineering Section - 7 Selecting and Ordering Machinery Section - 8
Sustainable Development Section - 9 Web Pages Section 10 - Sources Section 11 - Recommended
Reading
  pneumatic conveying design guide: Fluid-Structure Interactions Michael P. Paidoussis,
2013-12-07 The first of two books concentrating on the dynamics of slender bodies within or
containing axial flow, Fluid-Structure Interaction, Volume 1 covers the fundamentals and
mechanisms giving rise to flow-induced vibration, with a particular focus on the challenges
associated with pipes conveying fluid. This volume has been thoroughly updated to reference the
latest developments in the field, with a continued emphasis on the understanding of dynamical
behaviour and analytical methods needed to provide long-term solutions and validate the latest
computational methods and codes. In this edition, Chapter 7 from Volume 2 has also been moved to
Volume 1, meaning that Volume 1 now mainly treats the dynamics of systems subjected to internal
flow, whereas in Volume 2 the axial flow is in most cases external to the flow or annular. - Provides
an in-depth review of an extensive range of fluid-structure interaction topics, with detailed
real-world examples and thorough referencing throughout for additional detail - Organized by
structure and problem type, allowing you to dip into the sections that are relevant to the particular
problem you are facing, with numerous appendices containing the equations relevant to specific
problems - Supports development of long-term solutions by focusing on the fundamentals and
mechanisms needed to understand underlying causes and operating conditions under which
apparent solutions might not prove effective
  pneumatic conveying design guide: Building Design and Construction Handbook Frederick S.
Merritt, 1982 Provides updated, comprehensive, and practical information and guidelines on aspects
of building design and construction, including materials, methods, structural types, components, and
costs, and management techniques.
  pneumatic conveying design guide: Multiphase Flow Handbook Clayton T. Crowe,
2005-09-19 Because of the importance of multiphase flows in a wide variety of industries, including
power, petroleum, and numerous processing industries, an understanding of the behavior and
underlying theoretical concepts of these systems is critical. Contributed by a team of prominent
experts led by a specialist with more than thirty years of experience, the Multiphase Flow Handbook
provides such an understanding, and much more. It covers all aspects of multiphase flows, from
fundamentals to numerical methods and instrumentation. The book begins with an introduction to
the fundamentals of particle/fluid/bubble interactions followed by gas/liquid flows and methods for
calculating system parameters. It includes up-to-date information on practical industrial applications
such as boiling and condensation, fluidized beds, aerosols, separation systems, pollution control,
granular and porous media flow, pneumatic and slurry transport, and sprays. Coverage then turns to
the most recent information on particle/droplet-fluid interactions, with a chapter devoted to
microgravity and microscale flows and another on basic multiphase interactions. Rounding out the
presentation, the authors discuss numerical methods, state-of-the art instrumentation, and advanced
experimental techniques. Supplying up-to-date, authoritative information on all aspects of
multiphase flows along with numerous problems and examples, the Multiphase Flow Handbook is
the most complete reference available for understanding the flow of multiphase mixtures.
  pneumatic conveying design guide: Fluidization and Fluid-particle Systems Frederick A.
Zenz, 1978
  pneumatic conveying design guide: Perry's Chemical Engineers' Platinum Edition Robert H.
Perry, Don W. Green, 1999 Reference work for chemical and process engineers. Newest
developments, advances, achievements and methods in various fields.
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