
anatomy of a wind turbine
anatomy of a wind turbine is essential for understanding how these innovative
structures harness the power of wind to generate renewable energy. Wind
turbines are complex machines that convert kinetic energy from the wind into
mechanical energy, which is then transformed into electricity. In this
article, we will explore the various components of a wind turbine, their
functions, and the principles behind their operation. We will also discuss
the types of wind turbines, their installation, and the future of wind energy
technology. This comprehensive overview will provide you with an in-depth
understanding of the anatomy of a wind turbine and its significance in the
renewable energy landscape.
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Introduction to Wind Turbines
Wind turbines have gained significant attention as a sustainable energy
solution. As the world shifts towards greener alternatives, understanding
their anatomy is crucial. A wind turbine primarily consists of several key
components that work together to capture wind energy efficiently. This
section will introduce the basic concept of wind turbines and their role in
renewable energy generation.

Wind energy is harnessed by converting the movement of air into electricity
through a wind turbine's rotor. These structures can be found in various
settings, from large wind farms to individual installations. Their growing
popularity is driven by the need to reduce carbon emissions and reliance on
fossil fuels. As we delve deeper into the anatomy of a wind turbine, we will
uncover the intricate details that make these machines effective energy
producers.



Major Components of a Wind Turbine
The anatomy of a wind turbine can be divided into several major components,
each serving a distinct purpose in energy generation. Understanding these
components is essential for grasping how wind turbines operate. The primary
parts include:

Rotor Blades: The rotor blades are the most visible part of a wind
turbine. They capture the wind's energy and convert it into rotational
motion. The design and material of the blades are crucial for maximizing
efficiency.

Nacelle: The nacelle houses the turbine's mechanical components,
including the gearbox and generator. It is located at the top of the
tower and is essential for converting rotational energy into electrical
energy.

Tower: The tower supports the nacelle and rotor blades, elevating them
to capture stronger winds at greater heights. Towers are typically made
of steel or concrete and can be several meters tall.

Generator: The generator converts mechanical energy from the rotor into
electrical energy. Different types of generators can be used, depending
on the design of the wind turbine.

Gearbox: The gearbox increases the rotational speed of the rotor before
it reaches the generator, making it essential for efficient energy
conversion.

Control System: The control system monitors wind conditions and adjusts
the turbine's position and blade angle to optimize performance.

Rotor Blades
Rotor blades are designed to maximize lift while minimizing drag. They are
typically made from lightweight materials such as fiberglass or carbon fiber
to enhance performance. The shape and length of the blades affect how much
wind energy is captured. Longer blades can capture more wind, but they also
require a stronger structure to withstand the forces acting upon them.

Nacelle
The nacelle is a critical component that contains the mechanical and
electrical systems that convert wind energy into electricity. Inside the
nacelle, you will find various components, including the generator, gearbox,
and yaw mechanism. The yaw mechanism allows the turbine to rotate and face
the wind direction, optimizing energy capture.



Tower
The height of the tower is vital for accessing stronger, more consistent
winds. Towers can vary in height but are usually between 80 to 120 meters
tall. The material and design of the tower must provide stability and
strength to support the nacelle and rotor blades.

The Working Principle of Wind Turbines
The working principle of a wind turbine is based on the conversion of kinetic
energy from the wind into mechanical energy, which is then transformed into
electrical energy. This process involves several steps:

Wind Flow: As wind flows over the rotor blades, it creates lift, causing1.
the blades to rotate.

Rotation: The rotor's rotation turns the shaft connected to the gearbox.2.

Gearbox Function: The gearbox increases the rotational speed of the3.
shaft, which is necessary for efficient energy generation.

Electricity Generation: The generator converts the mechanical energy4.
from the shaft into electrical energy.

Energy Distribution: The generated electricity is then transmitted5.
through power lines for distribution and use.

Types of Wind Turbines
Wind turbines can be categorized into two main types: horizontal-axis wind
turbines (HAWT) and vertical-axis wind turbines (VAWT). Each type has unique
characteristics suited for different applications.

Horizontal-Axis Wind Turbines (HAWT)
HAWT are the most common type of wind turbines, characterized by their
horizontal orientation. They typically have two or three blades and are
designed to face into the wind. HAWTs are known for their high efficiency and
are often used in large wind farms.

Vertical-Axis Wind Turbines (VAWT)
VAWT have a vertical orientation, allowing them to capture wind from any
direction. They are less common than HAWTs but are advantageous in areas with



turbulent wind patterns. VAWTs are often used for small-scale energy
production and in residential applications.

Installation and Maintenance
Proper installation and maintenance are crucial for the efficient operation
of wind turbines. The installation process involves selecting appropriate
sites, securing permits, and constructing the foundation and tower.

Site Selection: Ideal locations for wind turbines are areas with
consistent, strong winds. Environmental impact assessments are conducted
before installation.

Foundation Construction: A strong foundation is vital for supporting the
tower and nacelle. The type of foundation depends on the soil conditions
and turbine size.

Regular Maintenance: Routine maintenance is essential to ensure optimal
performance. This includes checking mechanical components, lubricating
moving parts, and inspecting electrical systems.

The Future of Wind Energy Technology
The future of wind energy technology is promising, with ongoing advancements
aimed at improving efficiency and reducing costs. Innovations such as larger
rotor blades, improved materials, and enhanced control systems are being
developed to harness more wind energy and increase energy output.

Moreover, the integration of wind energy with other renewable technologies,
such as solar energy, is becoming more prevalent. As the demand for clean
energy continues to rise, wind turbines will play a vital role in achieving
sustainable energy goals.

Conclusion
Understanding the anatomy of a wind turbine is crucial for appreciating its
role in the renewable energy landscape. From the rotor blades to the nacelle
and tower, each component plays a significant role in capturing wind energy
and converting it into electricity. As technology advances, wind turbines
will become even more efficient and integral to our energy systems, helping
to pave the way for a more sustainable future.



Q: What is the main function of a wind turbine?
A: The main function of a wind turbine is to convert kinetic energy from the
wind into mechanical energy, which is then transformed into electrical energy
for use in homes and businesses.

Q: How do rotor blades work in a wind turbine?
A: Rotor blades capture wind energy by creating lift as the wind flows over
them, causing the rotor to spin. This rotational motion is essential for
generating electricity.

Q: What are the differences between HAWTs and VAWTs?
A: HAWTs (Horizontal-Axis Wind Turbines) are the most common type and are
oriented horizontally, while VAWTs (Vertical-Axis Wind Turbines) are oriented
vertically and can capture wind from any direction. HAWTs are typically more
efficient, whereas VAWTs can be advantageous in turbulent wind conditions.

Q: What maintenance is required for wind turbines?
A: Regular maintenance for wind turbines includes checking mechanical
components, lubricating moving parts, inspecting electrical systems, and
ensuring the overall structural integrity of the turbine to ensure optimal
performance.

Q: What factors influence the efficiency of a wind
turbine?
A: The efficiency of a wind turbine is influenced by factors such as blade
design, rotor size, wind speed, and the turbine's location. Proper alignment
with wind direction also plays a critical role in maximizing energy capture.

Q: How do wind turbines contribute to renewable
energy goals?
A: Wind turbines contribute to renewable energy goals by providing a clean,
sustainable source of electricity that reduces reliance on fossil fuels and
lowers greenhouse gas emissions, thereby helping to combat climate change.



Q: Are there any environmental impacts associated
with wind turbines?
A: While wind turbines are generally considered environmentally friendly,
potential impacts include noise, visual effects, and effects on local
wildlife. Careful site selection and design can mitigate these impacts.

Q: What advancements are being made in wind turbine
technology?
A: Advancements in wind turbine technology include larger rotor blades,
improved materials for durability and efficiency, enhanced control systems
for better energy output, and integration with other renewable energy
sources.

Q: How high are wind turbine towers typically?
A: Wind turbine towers are typically between 80 to 120 meters tall, depending
on the specific design and location, to access stronger and more consistent
winds.

Q: What is the role of the control system in a wind
turbine?
A: The control system in a wind turbine monitors wind conditions and adjusts
the turbine's position and blade angle to optimize energy capture and ensure
safe operation.
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updated and substantially extended to reflect advances in technology, research into rotor
aerodynamics and the structural response of the wind turbine structure. Topics covered include
increasing mass flow through the turbine, performance at low and high wind speeds, assessment of
the extreme conditions under which the turbine will perform and the theory for calculating the
lifetime of the turbine. The classical Blade Element Momentum method is also covered, as are
eigenmodes and the dynamic behaviour of a turbine. The new material includes a description of the
effects of the dynamics and how this can be modelled in an ?aeroelastic code?, which is widely used
in the design and verification of modern wind turbines. Further, the description of how to calculate
the vibration of the whole construction, as well as the time varying loads, has been substantially
updated.
  anatomy of a wind turbine: Renewable Energy 101 Rob Botwright, 2024 � Welcome to the
Renewable Energy 101 Book Bundle! � Are you ready to unlock the power of renewable energy and
shape a greener future? Dive into this comprehensive bundle and embark on a journey through the
exciting world of sustainable power. � � Book 1: Renewable Energy: A Beginner's Guide to
Sustainable Power Discover the basics of renewable energy and why it's crucial for combating
climate change. Perfect for beginners, this book provides a solid foundation for understanding
renewable energy sources and their potential to revolutionize the way we power our world. � � Book
2: Harnessing the Wind: Advanced Wind Energy Technologies and Applications Explore the
cutting-edge technologies driving the wind energy revolution! From wind turbine design to offshore
wind farms, this book dives deep into advanced wind energy concepts, making it essential for anyone
looking to become an expert in the field. � � Book 3: Solar Power Revolution: Strategies for
Implementing Photovoltaic Systems Join the solar power revolution and learn how to harness the
energy of the sun! This book offers practical strategies for implementing photovoltaic systems,
making solar energy accessible and achievable for homeowners, businesses, and communities alike.
☀️ � Book 4: Policy Perspectives in Renewable Energy: Navigating Regulations for a Greener Future
Navigate the complex world of renewable energy policy with confidence! From international
agreements to national mandates, this book provides valuable insights into the regulatory
frameworks shaping the transition to a greener future, empowering you to make informed decisions
and drive positive change. � Whether you're a student, professional, or simply curious about
renewable energy, this book bundle has something for everyone. Don't miss out on this opportunity
to become a champion for sustainability and join the movement towards a brighter, cleaner future.
Get your copy of the Renewable Energy 101 Book Bundle today! ��
  anatomy of a wind turbine: Alternative Energy Technician - The Comprehensive Guide VIRUTI
SHIVAN, Dive into the essential compendium for aspiring and established alternative energy
technicians. Alternative Energy Technician - The Comprehensive Guide stands out as the definitive
resource in a rapidly evolving field, offering an unparalleled depth of knowledge on sustainable
energy solutions. This guide illuminates the path to expertise in solar, wind, hydroelectric, and other
renewable energy technologies, providing readers with the tools, techniques, and trends necessary
to excel. Crafted by industry experts, it bridges the gap between theoretical knowledge and practical
application, ensuring that readers are equipped with the most current and comprehensive insights.
What sets this guide apart is not just its exhaustive coverage of alternative energy systems but its
focus on the future of energy technology. While the absence of images or illustrations is noted for
copyright reasons, the rich, detailed narrative compensates, guiding readers through complex
concepts with clarity and precision. This book is a beacon for those looking to make a significant
impact in the fight against climate change, offering a deep dive into the skills, principles, and
innovations driving the alternative energy sector. Whether you're starting your journey or looking to
enhance your expertise, this guide is an indispensable ally in navigating the landscape of sustainable
energy.
  anatomy of a wind turbine: Energy Technology Aisha Khan, AI, 2025-03-06 Energy
Technology addresses a critical question: Can technology solve the energy crisis while mitigating
climate change? The book dives into the science and engineering of renewable energy sources like



solar and wind, moving past traditional approaches to explore cutting-edge advancements.
Understanding these technologies is crucial, especially considering that fossil fuels are finite and
harm the environment. One intriguing fact is the focus on diversifying energy sources, moving
towards a portfolio approach, which involves combining different technologies to create a resilient
energy system. The book begins by establishing a historical context, examining the evolution of
energy production and the environmental impact of fossil fuels. It then transitions to discussing
renewable energy fundamentals, including solar photovoltaic and thermal energy conversion, and
continues with wind energy, examining both onshore and offshore wind farms. Finally, it explores
futuristic power sources, such as advanced geothermal systems, and concludes with policy
recommendations. This approach provides a comprehensive understanding of how technological
innovation can lead to a cleaner and more sustainable energy future, addressing the growing
demand for clean energy.
  anatomy of a wind turbine: How Wind Moves Yves Earhart, AI, 2025-02-12 How Wind Moves
explores the vital role of wind as a global force, examining its influence on weather, landscapes, and
climate. It highlights the relationship between solar radiation, air pressure, and temperature in
creating global wind systems. One intriguing aspect covered is how these winds shape coastal
landscapes through erosion and deposition, demonstrating wind's power to constantly reshape our
environment. Through accessible explanations, the book connects wind patterns to practical
applications, such as renewable energy and weather forecasting. The book progresses logically,
starting with the basic physics of wind and then exploring its impact on geographical features and
global weather patterns. It emphasizes wind's role as a primary driver of environmental change,
crucial for understanding and mitigating the effects of climate change and natural disasters. The
book uses diverse sources, including climate models and weather data, alongside charts and graphs
to enhance understanding of complex concepts within earth sciences and geography.
  anatomy of a wind turbine: Green Energy Shift Aisha Khan, AI, 2025-02-26 Green Energy
Shift explores the transition to a global economy powered by renewable energy, focusing primarily
on the rise of solar and wind power as key solutions to combat climate change and reduce carbon
emissions. The book navigates the technologies, policies, and economic factors driving this energy
transition. One intriguing aspect highlighted is the rapid decrease in the costs of solar and wind
energy coupled with their increasing efficiency, making them competitive with traditional fossil
fuels. The book also draws parallels to past energy transitions, such as the shift from wood to coal,
offering valuable lessons for the present. The book argues that a successful shift to green energy
involves technology, policy, investment, and societal adaptation. It examines the impact of
government regulations, subsidies, and carbon pricing, while also addressing the social and equity
dimensions of the energy transition. Green Energy Shift adopts a balanced approach, presenting
information in a clear and accessible style. The book progresses logically, introducing the scientific
basis for climate change, delving into the technical aspects of solar and wind energy, and then
analyzing the policy frameworks essential for accelerating the energy transition towards a
decarbonized global economy.
  anatomy of a wind turbine: Sustainable Energy Transition Gideon Fairchild, AI, 2025-02-28
Sustainable Energy Transition explores the multifaceted shift from fossil fuels to renewable energy,
examining the economic, environmental, and policy dimensions of this global imperative. It
highlights the necessity of a coordinated approach, integrating technological innovation with
strategic policy interventions and substantial economic investments. The book argues that
renewable energy adoption requires more than just technological advances; it needs supportive
policies and economic frameworks. The text delves into various renewable energy technologies like
solar, wind, hydro, and geothermal, assessing their potential and limitations. It provides an analysis
of the economic impacts, including the costs and benefits of renewable energy adoption and the role
of carbon pricing. For example, the book discusses how some countries have already successfully
implemented renewable energy policies, providing concrete examples of best practices. Each
chapter guides readers through a different facet of the transition. Beginning with the fundamental



concepts of energy systems, it progresses to renewable energy technologies, economic implications,
and policy frameworks. This book offers a comprehensive and pragmatic guide for policymakers,
investors, and anyone interested in the future of energy, emphasizing that a holistic,
systems-thinking approach is essential for a successful sustainable energy transition, which also
fosters environmental advocacy.
  anatomy of a wind turbine: Renewable Resources Yves Earhart, AI, 2025-02-12 Renewable
Resources offers a comprehensive exploration of renewable energy's potential to power a
sustainable future. It examines various sources like solar energy, wind power, geothermal energy,
biomass, and hydropower, detailing their technologies, development stages, and environmental
impacts. The book highlights the crucial role of these resources in addressing climate change and
diminishing fossil fuel reserves, emphasizing that understanding their capabilities and limitations is
essential for informed decision-making. The book uniquely combines technical analysis with
economic and environmental considerations, providing a balanced perspective on renewable
resources. It acknowledges challenges like intermittency and land-use requirements while
presenting realistic strategies for integration. Starting with fundamental principles and the need for
sustainable development, the book progresses through detailed chapters on individual resource
types, culminating in a roadmap for incorporating renewable energy into the global energy mix
while exploring the implications of energy storage solutions and smart grids.
  anatomy of a wind turbine: Wind Power Generation and Wind Turbine Design Wei Tong,
2010-04-30 The purpose of this book is to provide engineers and researchers in both the wind power
industry and energy research community with comprehensive, up-to-date, and advanced design
techniques and practical approaches. The topics addressed in this book involve the major concerns
in the wind power generation and wind turbine design.
  anatomy of a wind turbine: Windiest Places Yves Earhart, AI, 2025-02-12 Windiest Places
explores the science and geography behind Earth's most blustery locations, revealing how extreme
wind events shape landscapes and influence global climate systems. The book examines not only
where these windy places are but also why they exist, delving into atmospheric dynamics and the
consequences for the planet. Understanding wind patterns requires knowledge of meteorology,
including atmospheric pressure and the Coriolis effect, and the book builds on these principles to
understand how localized factors and global systems interact. The book progresses from basic
concepts of wind generation to detailed case studies of specific windy locations, highlighting the
impact on local ecosystems and human infrastructure. It then discusses the broader climatic
implications, such as how these regions influence global weather patterns and ocean currents. The
book finally explores practical applications, including harnessing wind energy and mitigating
infrastructure damage.
  anatomy of a wind turbine: Windiest Cities Yves Earhart, AI, 2025-02-13 Windiest Cities
explores the profound impact of wind on our planet, examining its geological influence and how
humans adapt to these blustery environments. It highlights how wind shapes landscapes through
erosion and deposition, creating unique formations. The book also delves into human adaptation,
looking at wind-resistant architecture and cultural practices shaped by persistent gusts. The book
provides a foundation in meteorology and geography, explaining pressure systems and local wind
patterns to understand why certain areas are so windy. For example, the book considers how wind
energy production connects it to the field of renewable energy and sustainable development.
Through case studies of regions like Patagonia and Antarctic coasts, the book explores the
geological impact, cultural adaptations, and future implications of changing wind patterns due to
climate change. The approach is fact-based and analytical, using meteorological data, geological
surveys, and human stories to illustrate the power of wind. Beginning with aerodynamic principles,
it progresses through regional case studies, concluding with a look at the future impact of climate
change on wind patterns, making it a valuable resource for those interested in Earth Sciences,
Geography, and Nature.
  anatomy of a wind turbine: Power Generation Technologies Paul Breeze, 2019-02-21 This



revised third edition of Power Generation Technologies explores even more renewable technologies
in detail, from traditional fossil fuels and the more established alternatives such as wind and solar
power, to emerging renewables such as biomass and geothermal energy. The book also features new
expanded chapters on tidal project proposals, tidal bunds, enhanced geothermal technology,
fast-moving areas in marine energy and the development of floating wind turbines.Power Generation
Technologies is more than just an account of the technologies – for each method the author explores
the economic and environmental costs and risk factors. Each technology is covered using the same
basic criteria, so that comparisons between technologies can be made more easily. Those who are
involved in planning and delivering energy, including engineers, managers and policy makers, will
find a guide through the minefield of maintaining a reliable power supply, meeting targets on
greenhouse gas emissions, and addressing economic and social objectives in this book. - Explains in
hundreds of diagrams how each technology functions in practice - Evaluates the economic and
environmental viability of each power generation system covered - Features fast-advancing
renewable and alternative power sources, such as municipal waste and solar options - Applies a
fresh focus on the evolution of traditional technologies such as natural gas and 'clean coal'
  anatomy of a wind turbine: An Unworthy Future Joseph Toomey, 2014-07-22 It is difficult to
find an area of public policy more plagued by misunderstanding than energy policy. Even worse,
every time the subject is raised, we are obligated to get mired in pointless arguments about the
weather. This book helps set the record straight. Not convinced? Consider some of these
inconvenient truths: The cost of green energy climate remediation is anywhere from 10-to-1,000
times greater than the damage from the climate change it attempts to alleviate. Germany, the worlds
leader in solar energy, will spend more than $280 billion by 2030 on solar subsidies. But all of that
investment will only forestall 22nd century global warming by 37 hours. Obamas carbon tax would
cost Americans $1.2 trillion over just ten years. But it would only reduce the midrange 3 degree
modeled 22nd century global temperature increase by 0.038 degrees Celsius. At their current
emissions growth rate, it will take China nine months to replace the entire U.S. emissions cut that
Obama wants to achieve over seven years, at a staggering cost in American jobs and lost economic
growth. The U.S. biofuel program imposes a cost on consumers 9,862 times greater than any climate
benefit they or their distant progeny will ever derive. This is not another skeptical global warming
polemic but an economic evaluation of how and why green energy will fail. The world has too many
pressing needs. For the money Obama squandered on just a single bankrupt crony solar company,
the U.S. could have prevented 300,000 childhood malaria deaths in poor countries. A thoroughly
researched, heavily documented book by an expert in his field, it will demonstrate in meticulous
detail how wasteful and economically inefficient Obamas green energy dead end future will be
compared to other worthy alternatives. Its time to end the hysterical climate cynicism and get on
humanitys side.
  anatomy of a wind turbine: Build Your Own Small Wind Power System Kevin Shea, Brian
Clark Howard, 2011-11-09 A STEP-BY-STEP GUIDE TO BUILDING A SMALL WIND POWER
SYSTEM FROM THE GROUND UP Written by renewable energy experts, this hands-on resource
provides the technical information and easy-to-follow instructions you need to harness the wind and
generate clean, safe, and reliable energy for on-site use. Build Your Own Small Wind Power System
shows you how to install a grid-connected or off-grid residential-scale setup. Get tips for evaluating
your site for wind power potential, obtaining permits, financing your project, selecting components,
and assembling and maintaining your system. Pictures, diagrams, charts, and graphs illustrate each
step along the way. You'll also find out how you can help promote wind-friendly public policies
locally. Save money and reduce your carbon footprint with help from this practical guide.
COVERAGE INCLUDES: Challenges and impacts of small wind energy Electricity, energy, and wind
science Determining if wind power is right for you Site assessment Financing small wind power
Permits and zoning Wind turbine fundamentals Choosing the right wind turbine for the job Balance
of system: batteries, inverters, and controllers Installation, maintenance, and troubleshooting Future
developments in wind power



  anatomy of a wind turbine: Shaping the Future of Electric Machines Alexey Matveev,
2025-07-28 Shaping the Future of Electric Machines is aimed at anyone involved with electric
machines, drives, their applications, and related systems. This includes specialists in companies
involved in the development or implementation of equipment, as well as students, professors,
inventors and philosophers of technology. The content of the book is easy to master and is written in
simple language without the use of complex mathematics. Despite its accessibility, the book provides
new knowledge and offers a fresh perspective on electromechanics. It enables readers to understand
their role in the evolution of electric machines and provides tools for shaping the future. The book
also includes numerous examples of innovative solutions in the field of electric machines and drives,
which serve as illustrations of various technical problem-solving approaches. Enables readers to
understand the evolution of electric machines and offers tools for future design and innovation;
Introduces several new concepts that challenge traditional views; Includes examples and
illustrations of various technical problem-solving approaches.
  anatomy of a wind turbine: Managing Global Warming Trevor Letcher, 2018-11-08 Managing
Global Warming: An Interface of Technology and Human Issues discusses the causes of global
warming, the options available to solve global warming problems, and how each option can be
realistically implemented. It is the first book based on scientific content that presents an overall
reference on both global warming and its solutions in one volume. Containing authoritative chapters
written by scientists and engineers working in the field, each chapter includes the very latest
research and references on the potential impact of wind, solar, hydro, geo-engineering and other
energy technologies on climate change. With this wide ranging set of topics and solutions,
engineers, professors, leaders and policymakers will find this to be a valuable handbook for their
research and work. - Presents chapters that are accompanied by an easy reference summary -
Includes up-to-date options and technical solutions for global warming through color imagery -
Provides up-to-date information as presented by a collection of renowned global experts
  anatomy of a wind turbine: Green Awareness Second Edition Michael J. Korcal, Randy F. Petit
Sr., Joseph R Pacella, Philip Campbell, Earl Delatte, Lem Palmer, Turner Collins, Erik Rasmussen,
Eugene Silberstein, 2016-02-01 When it comes to mechanicals, (HVAC, Plumbing and Electrical)
Green means fuel and energy efficiency, renewable and sustainable fuel sources, and water
conservation. Both employers and consumers want to be Green and reduce energy consumption
while maintaining their current lifestyles. They want technicians to be aware of the various methods
employed in reducing energy consumption and conserving water. They want technicians to be
knowledgeable about new technologies. The Green Awareness training program provides a basic
understanding of green concepts, terminology, systems, and the latest in green mechanical
technology. The manual contains five main sections: * Energy Management and Analysis * Building
Science * HVACR * Electrical * Plumbing
  anatomy of a wind turbine: Scientific and Technical Aerospace Reports , 1995
  anatomy of a wind turbine: Home Power , 2009
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