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Fundamentals of Stack Gas Dispersion: Understanding How Emissions Travel Through the
Atmosphere

fundamentals of stack gas dispersion are essential for anyone involved in environmental science,
air quality management, industrial engineering, or regulatory compliance. Whether you’re working
with power plants, manufacturing facilities, or any industrial operation that releases gases into the
atmosphere, understanding how these emissions disperse is vital to minimize environmental impact
and protect public health. This article dives deep into what stack gas dispersion entails, the factors
influencing it, and why it matters for air pollution control.

What Is Stack Gas Dispersion?

Stack gas dispersion refers to the process by which pollutants emitted from a chimney or stack
spread out and dilute as they move away from the source through the atmosphere. When industrial
processes release gases, these emissions don’t just stay concentrated at the point of release—they
disperse due to atmospheric conditions, wind patterns, and the physical properties of the gases
themselves.

At its core, stack gas dispersion determines how pollutants travel, how far they reach, and in what
concentrations they are eventually deposited on the ground or inhaled by living organisms. This
scientific understanding helps industries design stacks and emission controls that reduce harmful
effects.

The Role of the Stack in Gas Dispersion

The physical design of the stack plays a huge part in dispersion. Key aspects include:

- **Stack Height:** Taller stacks generally allow gases to disperse over a wider area before reaching
ground level, reducing localized pollution.

- ¥»*Exit Velocity and Temperature:** Hot gases exiting at high speeds tend to rise higher, improving
dispersion and dilution.

- **Stack Diameter:** Influences the volume and velocity of gas flow.

Together, these factors influence the initial plume rise, which sets the stage for how far and wide
pollutants will spread.

Key Factors Influencing Stack Gas Dispersion

Understanding the fundamentals of stack gas dispersion requires a look at the many variables that
impact how pollutants behave once emitted.



Meteorological Conditions

Weather and atmospheric conditions are among the most critical drivers of dispersion.

- »*Wind Speed and Direction:** Wind carries the plume away from the stack. Higher wind speeds
generally increase dispersion but can also transport pollutants farther.

- *Atmospheric Stability:** The atmosphere’s stability determines the vertical mixing of air. In
unstable conditions (often sunny, warm days), air rises vigorously, promoting better mixing and
dispersion. Stable conditions (like clear nights) limit vertical mixing and can cause pollutants to
linger closer to the ground.

- *Temperature Inversions:** A temperature inversion occurs when a layer of warm air sits above
cooler air near the surface, trapping pollutants and reducing dispersion. This phenomenon can lead
to poor air quality episodes.

Topography and Surrounding Environment

The terrain around the stack also affects dispersion patterns.

- **Urban vs. Rural Settings:** Buildings and structures can create turbulence, influencing how
plumes spread.

- *Hills and Valleys:** These features may channel pollutants or cause them to accumulate in low-
lying areas.

- ¥*Vegetation:** Forests and other dense vegetation can act as barriers or filters, affecting pollutant
concentrations.

Modeling Stack Gas Dispersion

Because it’s impractical to measure pollutant levels everywhere, dispersion models are used to
predict how emissions travel. These models are based on the fundamentals of stack gas dispersion
and incorporate many of the influencing factors.

Common Types of Dispersion Models

- **Gaussian Plume Models:** These are the most widely used and assume pollutant concentration
decreases in a bell-shaped curve downwind. They work well for steady-state conditions and relatively
simple terrain.

- *Lagrangian and Eulerian Models:** More complex, these track pollutant particles or
concentrations dynamically, allowing for changing meteorological and chemical conditions.

- **Computational Fluid Dynamics (CFD) Models:** Used for detailed simulations, especially in
complex environments like urban areas.



Why Modeling Matters

Modeling helps:

- Predict pollution hotspots.

- Design effective stack heights and emission controls.
- Comply with environmental regulations.

- Assess health risks for nearby communities.

Environmental and Health Implications

Understanding the fundamentals of stack gas dispersion is not just academic—it has real-world
consequences.

Pollutants like sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter, and volatile organic
compounds (VOCs) can cause respiratory issues, cardiovascular problems, and environmental
damage such as acid rain or smog formation. Proper dispersion reduces peak concentrations and
exposure risks.

Moreover, regulators use dispersion data to set emission limits and monitor compliance. Industries
failing to consider dispersion fundamentals risk legal penalties and harm to their reputation.

Practical Tips for Managing Stack Gas Dispersion

For engineers and environmental managers, applying the fundamentals of stack gas dispersion
effectively can make a big difference.

e Optimize Stack Height: Adjusting height can improve plume rise and reduce ground-level
concentrations.

e Control Exit Velocity and Temperature: Using fans or heating can enhance dispersion but
must be balanced against energy costs.

e Monitor Meteorological Data: Real-time weather information helps in predicting dispersion
patterns and planning operations.

e Use Vegetative Buffers: Trees and shrubs around facilities can help filter some pollutants.

 Employ Advanced Modeling Tools: Leverage modern software to simulate different
scenarios and optimize emission strategies.



Emerging Trends and Technologies

New developments in sensor technology, remote sensing, and data analytics are improving how we
understand and manage stack gas dispersion.

- **Continuous Emission Monitoring Systems (CEMS):** Provide real-time data on pollutant
concentrations.

- **Drones and Satellite Imaging:** Offer novel ways to track plumes and validate models.

- *Machine Learning:** Helps refine predictions by analyzing large datasets on emissions and
weather.

These tools, combined with classical fundamentals, are paving the way for cleaner and safer
industrial emissions management.

Appreciating the fundamentals of stack gas dispersion opens the door to more effective air quality
control and healthier communities. By recognizing the many factors that influence how pollutants
spread, those responsible for emissions can make informed decisions to mitigate their environmental
footprint. Whether through smart stack design, advanced modeling, or real-time monitoring, the key
lies in understanding how gases behave once they leave the stack and interact with the atmosphere
around them.

Frequently Asked Questions

What is stack gas dispersion in environmental engineering?

Stack gas dispersion refers to the process by which pollutants emitted from a stack or chimney
spread and dilute in the atmosphere. It involves the movement and mixing of gases, influenced by
factors like wind, temperature, and atmospheric stability.

What are the key factors affecting stack gas dispersion?

Key factors include stack height, exit velocity and temperature of the gas, ambient wind speed and
direction, atmospheric stability, terrain, and the presence of buildings or other obstacles.

Why is understanding stack gas dispersion important for air
quality management?

Understanding stack gas dispersion helps in predicting pollutant concentration levels downwind
from emission sources, ensuring compliance with air quality standards, minimizing health risks, and
designing effective pollution control measures.

What role does atmospheric stability play in stack gas



dispersion?

Atmospheric stability influences the vertical and horizontal mixing of pollutants. Stable conditions
limit vertical mixing, causing pollutants to remain concentrated near the ground, while unstable
conditions enhance dispersion and dilution of pollutants.

How does stack height impact the dispersion of stack gases?

Increasing stack height generally improves dispersion by releasing pollutants higher in the
atmosphere, allowing more time and space for dilution before the pollutants reach ground level,
thereby reducing ground-level concentrations.

What are common models used to predict stack gas
dispersion?

Common models include the Gaussian plume model, AERMOD, CALPUFF, and the Industrial Source
Complex (ISC) model. These models use mathematical equations to estimate pollutant
concentrations based on emission and meteorological data.

Additional Resources

Fundamentals of Stack Gas Dispersion: Understanding Atmospheric Pollutant Behavior

fundamentals of stack gas dispersion form the cornerstone of environmental engineering and air
quality management, playing a pivotal role in assessing the impact of industrial emissions on
surrounding ecosystems and human health. Stack gas dispersion refers to the process by which
pollutants emitted from stacks—chimneys or exhausts—are transported and diluted in the
atmosphere. Grasping these fundamentals enables environmental scientists, regulatory bodies, and
industries to predict pollutant concentrations, design effective emission control strategies, and
comply with air quality standards.

Understanding the Basics of Stack Gas Dispersion

Stack gas dispersion is governed by a complex interplay of physical, chemical, and meteorological
factors. When pollutants exit a stack, their initial velocity, temperature, and composition combine
with atmospheric conditions such as wind speed, atmospheric stability, and topography to determine
how far and wide contaminants will spread.

At its core, the process involves the dilution of pollutant concentration as the gas plume rises and
disperses downwind. This dilution is crucial because it reduces pollutant concentrations to levels
that may be less harmful to the environment and public health. However, predicting dispersion
requires sophisticated models that incorporate these dynamic variables accurately.



Key Parameters Influencing Dispersion

Several parameters fundamentally influence the behavior of stack gas plumes:

e Stack Height and Diameter: Taller stacks generally disperse pollutants over a wider area,
reducing ground-level concentrations near the source. The diameter affects the volume and
velocity of the emitted gas.

¢ Exit Velocity and Temperature: Higher exit velocities and temperatures promote plume
rise, enhancing vertical dispersion and reducing pollutant concentration at ground level.

e Meteorological Conditions: Wind speed and direction dictate the horizontal transport of the
plume, while atmospheric stability determines vertical mixing. For example, unstable
atmospheres promote turbulent mixing, leading to greater dilution.

e Topography and Surface Roughness: Terrain features can channel or obstruct plume
movement, influencing dispersion patterns significantly.

These factors underscore why site-specific assessments are necessary for accurate dispersion
modeling.

Modeling Stack Gas Dispersion: Tools and Techniques

Scientific advances have led to the development of several dispersion models, which are essential
tools for predicting pollutant concentrations from stacks. These models range from simple Gaussian
plume models to complex computational fluid dynamics (CFD) simulations.

Gaussian Plume Model

The Gaussian plume model remains the most widely used approach due to its relative simplicity and
reasonable accuracy for many applications. It assumes pollutant dispersion follows a normal
distribution in both vertical and horizontal planes and calculates concentration based on emission
rates, meteorological data, and receptor location.

Its advantages include ease of use and minimal computational resources, making it suitable for
regulatory compliance and preliminary assessments. However, it has limitations in complex terrains
or under highly variable atmospheric conditions.

Computational Fluid Dynamics (CFD)

CFD models provide a more detailed and nuanced understanding of plume behavior by solving the



fundamental equations governing fluid flow and pollutant transport. These models can simulate the
impact of buildings, terrain, and varying atmospheric conditions with high spatial resolution.

The trade-off is computational intensity and the need for detailed input data, which may not always
be available. Despite this, CFD is becoming increasingly popular for site-specific studies where
precision is paramount.

Regulatory Models and Guidelines

Regulatory agencies such as the U.S. Environmental Protection Agency (EPA) have developed
standardized models like AERMOD, which integrates meteorology, terrain, and dispersion physics to
estimate pollutant concentrations. These models are often mandated for permit applications and
environmental impact assessments.

Environmental and Health Implications of Stack Gas
Dispersion

Understanding stack gas dispersion is vital because the spatial distribution of pollutants directly
influences exposure levels. Pollutants such as sulfur dioxide (SOz2), nitrogen oxides (NOx), particulate

matter (PM), and volatile organic compounds (VOCs) can have detrimental effects on respiratory
health, contribute to acid rain, and exacerbate climate change.

By accurately predicting dispersion patterns, stakeholders can identify areas at risk, implement
emission control technologies, and establish buffer zones to protect communities.

Case Study: Industrial Stack Emissions in Urban Areas

In densely populated urban environments, the dispersion of stack gases is complicated by building-
induced turbulence and limited atmospheric mixing. Studies have shown that inadequate dispersion
modeling can underestimate pollutant concentrations, leading to regulatory non-compliance and
elevated health risks.

This has prompted the adoption of advanced modeling techniques and real-time monitoring to better

understand plume behavior. Such approaches help in formulating targeted mitigation strategies,
such as adjusting stack heights or installing scrubbers.

Challenges and Advances in Stack Gas Dispersion
Analysis

Despite significant progress, several challenges persist in the field of stack gas dispersion:



e Variability in Meteorological Conditions: Rapidly changing weather can cause significant
fluctuations in pollutant concentrations, complicating predictive accuracy.

e Complex Terrain Effects: Hills, valleys, and urban landscapes introduce turbulence and flow
patterns that are difficult to model precisely.

¢ Chemical Transformation of Pollutants: Some stack emissions undergo atmospheric
reactions, altering their toxicity and behavior, which requires coupling dispersion models with
chemical transport models.

Recent advances include the integration of remote sensing data, machine learning algorithms for
improved model calibration, and hybrid models combining Gaussian and CFD approaches to balance
accuracy with computational feasibility.

Future Directions

The push towards cleaner energy and stricter environmental regulations is driving innovation in
emission monitoring and dispersion modeling. Low-cost sensors and satellite-based observations are
enhancing data availability, while artificial intelligence is opening new frontiers in predictive
modeling.

Furthermore, the increasing emphasis on real-time emissions tracking is enabling dynamic
dispersion assessments, allowing industries to respond promptly to changing conditions and
minimize environmental impact.

Stack gas dispersion remains a critical area of focus for sustainable industrial development,
requiring ongoing research and interdisciplinary collaboration to safeguard air quality and public
health.
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fumigations, trapped plumes, flare stack plumes and much more ... with a great many example
calculations. Copies of the book have been purchased in the U.S.A., Canada, Mexico, South America,
Europe, Australia, Africa and Asia (in a total of 57 countries), and are available in over 130 libraries
worldwide. The book has been very widely referenced and cited in the technical literature and on the
Internet.

fundamentals of stack gas dispersion: Air Dispersion Modeling Alex De Visscher,
2013-09-26 A single reference to all aspects of contemporary air dispersion modeling The practice of
air dispersion modeling has changed dramatically in recent years, in large part due to new EPA
regulations. Current with the EPA's 40 CFR Part 51, this book serves as a complete reference to
both the science and contemporary practice of air dispersion modeling. Throughout the book, author
Alex De Visscher guides readers through complex calculations, equation by equation, helping them
understand precisely how air dispersion models work, including such popular models as the EPA's
AERMOD and CALPUFF. Air Dispersion Modeling begins with a primer that enables readers to
quickly grasp basic principles by developing their own air dispersion model. Next, the book offers
everything readers need to work with air dispersion models and accurately interpret their results,
including: Full chapter dedicated to the meteorological basis of air dispersion Examples throughout
the book illustrating how theory translates into practice Extensive discussions of Gaussian,
Lagrangian, and Eulerian air dispersion modeling Detailed descriptions of the AERMOD and
CALPUFF model formulations This book also includes access to a website with Microsoft Excel and
MATLAB files that contain examples of air dispersion model calculations. Readers can work with
these examples to perform their own calculations. With its comprehensive and up-to-date coverage,
Air Dispersion Modeling is recommended for environmental engineers and meteorologists who need
to perform and evaluate environmental impact assessments. The book's many examples and
step-by-step instructions also make it ideal as a textbook for students in the fields of environmental
engineering, meteorology, chemical engineering, and environmental sciences.

fundamentals of stack gas dispersion: Civil Engineering FUNDAMENTALS A REVIEW
MANUAL FOR THE SAUDI FE EXAM VOLUME II Z.A. Memon, B. Sultan, I. M. Katar, 2024-06-05
Civil Engineering Fundamentals A Review Manual for the Saudi FE Exam Volume II The book 'Civil
Engineering: Fundamentals (A Review Manual for the Saudi FE Exam): Volume II' is a
comprehensive study guide designed to help aspiring engineers prepare for the FE exam in the field
of civil engineering. It covers key subjects such as surveying, building materials, construction
management, environmental engineering, and water resources engineering. The book provides both
theoretical explanations and practical examples in the style of the exam, allowing readers to gain a
thorough understanding of the topics and practice solving problems. It also offers detailed and
systematic solutions to the example problems, helping readers learn from their mistakes and
improve their problem-solving skills. This review handbook is specifically tailored to the needs of
civil engineering professionals in Saudi Arabia, bridging the gap between academic study and
practical application. It not only prepares readers for the FE exam but also equips them with the
knowledge and skills necessary for a successful career in the field of civil engineering. About the
Authors The authors of this study book are faculty members in the College of Engineering at Prince
Sultan University (PSU), Riyadh. They have extensive experience in teaching and research in the
field of civil engineering. Dr. Zubair Memon, Dr. Basel Sultan, and Dr. IThab Katar have dedicated
several years to imparting knowledge to undergraduate students, with a specific focus on teaching
civil engineering courses. Their expertise and experience in the field contribute to the credibility and
reliability of the study.

fundamentals of stack gas dispersion: Small Power Production and Cogeneration
Facilities , 1981

fundamentals of stack gas dispersion: Pollution Control Handbook for Oil and Gas
Engineering Nicholas P. Cheremisinoff, 2016-04-26 This is a major new handbook that covers
hundreds of subjects that cross numerous industry sectors; however, the handbook is heavily slanted
to oil and gas environmental management, control and pollution prevention and energy efficient



practices. Multi-media pollution technologies are covered : air, water, solid waste, energy. Students,
technicians, practicing engineers, environmental engineers, environmental managers, chemical
engineers, petroleum engineers, and environmental attorneys are all professionals who will benefit
from this major new reference source. The handbook is organized in three parts. Part A provides an
extensive compilation of abbreviations and concise glossary of pollution control and engineering
terminology. More than 400 terms are defined. The section is intended to provide a simple look-up
guide to confusing terminology used in the regulatory field, as well as industry jargon. Cross
referencing between related definitions and acronyms are provided to assist the user. Part B
provides physical properties and chemical safety information. This part is not intended to be
exhaustive; however it does provide supplemental information that is useful to a number of the
subject entries covered in the main body of the handbook. Part C is the Macropedia of Subjects. The
part is organized as alphabetical subject entries for a wide range of pollution controls, technologies,
pollution prevention practices and tools, computational methods for preparing emission estimates
and emission inventories and much more. More than 100 articles have been prepared by the author,
providing a concise overview of each subject, supplemented by sample calculation methods and
examples where appropriate, and references. Subjects included are organized and presented in a
macropedia format to assist a user in gaining an overview of the subject, guidance on performing
certain calculations or estimates as in cases pertinent to preliminary sizing and selection of pollution
controls or in preparing emissions inventories for reporting purposes, and recommended references
materials and web sites for more in-depth information, data or computational tools. Each subject
entry provides a working overview of the technology, practice, piece of equipment, regulation, or
other relevant issue as it pertains to pollution control and management. Cross referencing between
related subjects is included to assist the reader to gain as much of a practical level of knowledge.

fundamentals of stack gas dispersion: Air Pollution: Science, Engineering and Management
Fundamentals Mukesh Khare, Prateek Sharma, Sri Harsha Kota, Sumanth Chinthala, 2024-09-10
This comprehensive and up-to-date textbook discusses fundamental aspects of air pollution with the
help of solved and case examples within the chapter and review questions at the end of each
chapter. The textbook discusses in depth the entire domain of air pollution, from the fundamentals,
sources, types, effects, associated risks, ecology, meteorology, climatology, sampling, monitoring
and instrumentation, laboratory quality control, data analysis and interpretation, modelling, control
technologies and indoor air pollution, to the latest principles of air quality management and
legislation, regulations and standards. This book: Covers fundamentals of air pollution, the
atmosphere, air pollution meteorology, effects and control of air pollution Discusses engineering
aspects of air quality management and includes concepts of ecology, growth, and sustainable
development in the context of air pollution Explains air pollution mitigation philosophies, legislation,
regulations, and standards Comprehensively discusses topics including air quality monitoring,
sampling, air quality modelling and air quality data analysis Includes case examples for better
understanding of the topics and solution manual for the benefit of instructors The text will be useful
for senior undergraduate and post-graduate students in the fields of science and engineering.
Pedagogical features including solution manual will be uploaded on the website.

fundamentals of stack gas dispersion: A Textbook On Basics Of Environmental Science Dr.
Mithun Kumar Rathod, Kuna Sugunavathi, D. Annapurna, B. Karuna Kumari, 2023-02-22 The
purpose of this textbook is to provide a comprehensive understanding of the basics of Environmental
Science to undergraduate students pursuing various courses in science, engineering, and social
sciences. The book covers a broad spectrum of topics, including the structure and function of
ecosystems, biodiversity, pollution, climate change, renewable energy, and sustainable development.
The book also delves into the role of government policies, laws, and regulations in protecting the
environment and promoting sustainable practices. Overall, this textbook is a valuable resource for
anyone interested in gaining a comprehensive understanding of the fundamentals of Environmental
Science. We hope that this book will inspire students to take an active interest in environmental
issues and equip them with the knowledge and skills to contribute to sustainable development.



fundamentals of stack gas dispersion: Fundamentals of Air Pollution Daniel A. Vallero,
2014-07-26 Fundamentals of Air Pollution is an important and widely used textbook in the
environmental science and engineering community. This thoroughly revised fifth edition of
Fundamentals of Air Pollution has been updated throughout and remains the most complete text
available, offering a stronger systems perspective and more coverage of international issues relating
to air pollution. Sections on pollution control have been reorganized and updated to demonstrate the
move from regulation and control approaches to green and sustainable engineering approaches. The
fifth edition maintains a strong interdisciplinary approach to the study of air pollution, covering such
topics as chemistry, physics, meteorology, engineering, toxicology, policy, and regulation. New
material includes near-road air pollution, new risk assessment approaches, indoor air quality, the
impact of biofuels and fuel additives, mercury emissions, forecasting techniques, and the most
recent results from the National Air Toxics Assessment. - Stronger systems approach, emphasizing
the impact of air pollution on ecosystems and human health - Risks, measures, models, and control
of air pollution are discussed at scale - starting at the individual/niche level and expanding to
planetary/global scale - Increased emphasis on international issues, including coverage of European
initiatives and discussions of the impact of emerging economies like India and China - Updated
references, standards, and methods throughout the book make this the most current air pollution
text/reference on the market - All new end-of-chapter problems enhance its usefulness as a course
text

fundamentals of stack gas dispersion: Production Course for Hiring on Onshore Oil and Gas
Rigs Petrogav International, Petrogav International provides courses for participants that intend to
work on onshore oil and gas fields. Training courses are taught by professionals from the oil and gas
industry with current knowledge and more than 25 years of field experience. The participants will
get all the necessary competencies to work on the onshore oil and gas fields. It is intended also for
non-drilling and non-production personnel who work in drilling, exploration and production industry.
This includes marine and logistics personnel, accounting, administrative and support staff,
environmental professionals, etc. This course provides a non-technical overview of the phases,
operations and terminology used on onshore oil and gas fields. It is intended also for non-production
personnel who work in the onshore drilling, exploration and production industry. This includes
marine and logistics personnel, accounting, administrative and support staff, environmental
professionals, etc. No prior experience or knowledge of drilling operations is required. This course
will provide participants a better understanding of the issues faced in all aspects of oil and gas field
operations, with a particular focus on the unique aspects of onshore production operations.

fundamentals of stack gas dispersion: Radioactive Releases in the Environment John R.
Cooper, Keith Randle, Ranjeet S. Sokhi, 2003-05-07 This text brings together in one single
comprehensive reference, the fundamentals of radioactivity. It uniquely fills the gap in the market,
as no other books deal with environmental radioactivity to this degree. * Timely and invaluable as
the studies of environmental processes and the awareness of the impact of human activity on our
environment are increasing * Links all three main aspects of environmental radioactivity: Principles,
Transport and Measurement * Useful to a wide readership - students, lecturers, researchers,
companies and environmental consultants

fundamentals of stack gas dispersion: Remedial Actions at the Former Vanadium
Corporation of America Uranium Mill Site, Durango, La Plata County, Colorado: Appendices , 1985

fundamentals of stack gas dispersion: Essentials of Toxicology Vijay Matham, 2011-01-06
Toxicology, in recent years, has acquired greater importance than ever before because of increasing
and indiscriminate use of farm chemicals and drugs accompanied by rapid degrading impact of
environmental pollution on health of animals. The indiscriminate feeding habits of domestic animals
especially in developing countries make them more prone to the impact of natural toxicants like
Phytotoxins and Mycotoxins. Toxicology has been recognized as a separate discipline in all sciences
both at undergraduate and post graduate levels for the last four decades and lot of emphasis has
been given on its teaching, research and practical utility from clinical point of view. This book was




written with two goals in mind (i) to provide a textbook for students that would supplement their
classroom instruction and (ii) to supply a valuable aid to practioneThe book has been prepared in a
most comprehensive manner with up to date references which offers invaluable, clinically oriented
guidance on numerous potentially toxic substances. In addition, to covering traditional and
non-traditional areas of toxicology it provides a wealth of quick reference charts and tables that
gives vital information at your finger tips.

fundamentals of stack gas dispersion: Vanadium Corporation of America Former Uranium
Mill Site, Durango, LaPlata County, Remedial Actions , 1985

fundamentals of stack gas dispersion: Remedial Actions at the Former Vanadium
Corporation of America Uranium Mill Site, Durango, La Plata County, Colorado , 1984

fundamentals of stack gas dispersion: Veterinary Toxicology Kumar M. Vijay, 2009-01-16
Veterinary Toxicology, in recent years, has acquired greater importance than ever before because of
increasing and indiscriminate use of farm chemicals and drugs accompanied by rapid degrading
impact of environmental pollution on health of animals. The indiscriminate feeding habits of
domestic animals especially in developing countries make them more prone to the impact of natural
toxicants especially Phytotoxins and Mycotoxins. Toxicology has been recognized as a separate
discipline in veterinary sciences both at undergraduate and post graduate levels for the last four
decades and a lot of emphasis has been given on its teaching, research and practical utility from
clinical point of view. The book has been prepared in a most comprehensive manner with up-to date
reference which offers invaluable, clinically oriented guidance on numerous potentially toxic
substances. In addition, to covering traditional and non-traditional areas of toxicology it provides a
wealth of quick reference charts and tables that put vital information at your finger tips in seconds

fundamentals of stack gas dispersion: Bridging the Socio-technical Gap in Decision
Support Systems Ana Respicio, 2010 The socio-technical gap is the great divide between social
activities such as coordination which researchers and practitioners aim to support and those that are
actually supported by technology. As the social interaction takes place through technology, it is
changed and mediated by the technology. This gap between the two dimensions is being challenged
by new and innovative approaches such as cognitive ergonomics and Web 2.0/3.0. Research in
Decision Making (DM) theory and Decision Support Systems (DSS) shows that this gap is due in part
to technical limitations and in part to the complexity of the contexts where decision support must be
provided. Thus, DSS researchers face important questions concerned with the encapsulation of
complex social aspects of managerial decision making, as well as with the representation of key
human cognitive mechanisms, such as intuition and insight, within computational systems.This book
presents the latest innovations and advances in decision support theory and practice with a special
focus on bridging the socio-technical gap. These achievements will be of interest to all those
involved in decision making activities and research. The book covers a wide range of topics
including: Understanding DM, Design of DSS, Web 2.0 Systems in Decision Support, Business
Intelligence and Data Warehousing, Applications of Multi-Criteria Decision Analysis, Intelligent DM,
Context in DM, Knowledge Management, ERP Systems, Decision Support for Policy Making,
Decision Making in Emergency Scenarios, Decision Support in Commerce, and Decision Support for
Production Planning.

fundamentals of stack gas dispersion: Big Data Analytics Srinath Srinivasa, Sameep Mehta,
2014-12-15 This book constitutes the refereed conference proceedings of the Third International
Conference on Big Data Analytics, BDA 2014, held in New Delhi, India, in December 2014. The 11
revised full papers and 6 short papers were carefully reviewed and selected from 35 submissions
and cover topics on media analytics; geospatial big data; semantics and data models; search and
retrieval; graphics and visualization; application-specific big data.

fundamentals of stack gas dispersion: Bridging the Socio-technical Gap in Decision
Support Systems Frédéric Adam, Carlos Teixeira, Joao Telhada, 2010-06-15 The socio-technical
gap is the great divide between social activities such as coordination which researchers and
practitioners aim to support and those that are actually supported by technology. As the social



interaction takes place through technology, it is changed and mediated by the technology. This gap
between the two dimensions is being challenged by new and innovative approaches such as
cognitive ergonomics and Web 2.0/3.0. Research in Decision Making (DM) theory and Decision
Support Systems (DSS) shows that this gap is due in part to technical limitations and in part to the
complexity of the contexts where decision support must be provided. Thus, DSS researchers face
important questions concerned with the encapsulation of complex social aspects of managerial
decision making, as well as with the representation of key human cognitive mechanisms, such as
intuition and insight, within computational systems. This book presents the latest innovations and
advances in decision support theory and practice with a special focus on bridging the socio-technical
gap. These achievements will be of interest to all those involved in decision making activities and
research. The book covers a wide range of topics including: Understanding DM, Design of DSS, Web
2.0 Systems in Decision Support, Business Intelligence and Data Warehousing, Applications of
Multi-Criteria Decision Analysis, Intelligent DM, Context in DM, Knowledge Management, ERP
Systems, Decision Support for Policy Making, Decision Making in Emergency Scenarios, Decision
Support in Commerce, and Decision Support for Production Planning.

fundamentals of stack gas dispersion: Handbook of Atmospheric Science C. Nick Hewitt,
Andrea V. Jackson, 2008-04-15 The alarming consequences of global climate change have
highlighted the need to take urgent steps to combat the causes of air pollution. Hence,
understanding the Earth's atmosphere is a vital component in Man's emerging quest for developing
sustainable modes of behaviour in the 21st century. Written by a team of expert scientists, the
Handbook of Atmospheric Science provides a broad and up-to-date account of our understanding of
the natural processes that occur within the atmosphere. It examines how Man'’s activities have had a
detrimental effect on the climate, and how measures may be implemented in order to modify these
activities. The book progresses through chapters covering the principles of atmospheric science and
the current problems of air pollution at the urban, regional and global scales, to the tools and
applications used to understand air pollution. The Handbook of Atmospheric Science offers an
excellent overview of this multi-disciplinary subject and will prove invaluable to both students and
researchers of atmospheric science, air pollution and global change.

fundamentals of stack gas dispersion: Significant Dust Dipsersion Models for Mining
Operations William Robert Reed, 2005
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