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Paul Guyer, P.E., R.A.

this text provides a guide to the specification and application of all types of commercial

and residential air conditioning equipment it guides the reader through each step of the

process of proper system design including equipment selection sizing placement and

installation

as humans need for comfort living takes priority heating ventilation and air conditioning

systems hvac would assume more importance and priority the number and percentage

of people opting creating and living in conditioned spaces might also serve as an index

for living standards in my search for understanding the different types of styles and

configurations of hvac systems i finally realized that i could understand the different

executions only if i work with a hvac company this somehow materialized i started

working for superior air  a hvac subcontractor engaged in providing installing hvac

systems  in  san  diego  city  in  california  my  learning  started  with  studying  their

installations visiting job sites and looking at construction and approved drawings i also

had the opportunity to interact with construction supervisors experts in hvac systems

and construction workers the installations i  visited are mostly in commercial  office

buildings and involved almost all the types mentioned in the book to facilitate ease of

understanding the book includes maximum possible images of the systems lay outs i

will be extremely thankful to the readers if they could give me feedback comments and

any other information images that can be included for regular updates

a classic in its field air conditioning principles and systems continues to fill the need for

a text book on air conditioning systems that combines design principles with real world

applications readers will gain insight into the design operation and troubleshooting of

new and existing air conditioning systems moreover this edition has been updated to

reflect recent developments and issues in the industry including the increasing use of

the internet in the field key features of this edition new weather data for outside

temperature  analysis  and  system  design  expanded  information  on  environmental

problems to help readers stay current on issues and regulations new information about

asbestos including answers about mitigation of harmful effects further exploration on

scroll compression and how it works in real world applications

the air conditioning manual assists entry level engineers in the design of air conditioning

systems it is also usable in conjunction with fundamental hvac r resource material as a

senior or graduate level text for a university course in hvac system design the manual

was written to fill the void between theory and practice to bridge the gap between real

world design practices and the theoretical calculations and analytical procedures or on

the design of components this second edition represents an update and revision of the

manual it now features the use of si units throughout updated references and the
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editing of many illustrations helps engineers quickly come up with a design solution to a

required  air  conditioning  system  includes  issues  from  comfort  to  cooling  load

calculations new sections on green hvac systems deal with hot topic of sustainable

buildings

this guide will keep you cool like its earlier editions this fully updated guidebook is

packed with practical information on installing servicing maintaining and trouble shooting

air  conditioning systems whether you re an ac professional  an independent repair

technician or a cost conscious homeowner everything you need is here clearly organized

and loaded with diagrams and illustrations it s a vital addition to your toolbox find

concise  accurate  information  on  installing  and  maintaining  both  residential  and

commercial  systems understand the physics of air  conditioning and filtration make

accurate temperature measurements using various methods and devices work with

room air conditioners water cooling systems and auto air conditioning learn about

refrigerants compressors condensers evaporators and ac motors service troubleshoot

and repair both old and new ac units

automotive  air  conditioning  and  climate  control  systems  is  a  complete  text  and

reference on the theoretical practical and legislative aspects of vehicle climate control

systems for automotive engineering students and service professionals it provides the

reader with a thorough up to date knowledge of current a c systems refrigerants and

the new possible replacement systems like co2 and includes unrivalled coverage of

electronic  and electrical  control  filling  the  gap in  the  automotive  engineering  and

servicing market for students and those training on the job this book will help both

newcomers and those with more experience of air conditioning systems maintenance

engineering to keep up with the latest developments and legislation detailed coverage

of european and us vehicle hvac systems thorough explanation of current and future

systems including co2 meets relevant c g imi and hnd vocational and professional

qualifications imi recommended reading material includes practical cases studies and

examples from design and manufacturing companies including ford vauxhall toyota vw

visteon  sanden  and  others  accompanied  by  over  300  detailed  illustrations  and

photographs

in the first edition of this classic text roger haines devised a simple building block

method which enabled students to quickly learn about the operating principles and

applications of all the basic devices and subsystems used in hvac control the new fifth

edition completely revised by douglas hittle takes into account the many technological

changes that  have arisen since then crystal  clear  guidelines on combining control

devices circuits computers and hvac equipment into efficient control systems that are

accurate  and  energy  efficient  are  presented  along  with  hundreds  of  charts  and
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illustrations which provide data critical to the understanding and design of modern hvac

systems these include psychrometric charts and tables relating to optimal levels of

temperature and humidity at specific altitudes block flow diagrams which show control

component function circuit diagrams of important electrical control system components

schematic diagrams showing the configuration of various control systems

this book was created to direct readers the right way of installing different types of air

conditioning units cooling equipment is necessary equipment needed by humans with

the ever warming temperature and increasing humidity of the environment installing air

conditioning units at home and at work area is vital to productivity the history of air

cooling systems is mentioned in the first chapter where it  was mentioned that it

originated from the ancient egypt ancient romans followed what the egyptians started

while the persians continued then trend it was not until an american engineer developed

the model  of  the modern units  we use today chapter  two of  how to install  air

conditioning in house defines what air conditioning is all about it tells the difference of

personal comfort and industrial applications industrial air conditioning usually requires

better precision about temperature humidity and moisture control some applications also

demand a high degree of filtering and removal of contaminants in chapter three it talks

about how an air conditioning unit works while most of us consider air conditioning as

associated with cold it is basically a concept of transfer of heat more technically known

as heat convection an indoor unit absorbs more heat thus cool air is what is left behind

in  the  succeeding  chapters  the  different  types  of  air  conditioning  systems  are

thoroughly specified as well as their advantages and disadvantages in using them there

are health concerns that must be looked upon because many families are unaware

about these health issues that might affect every user chapter eight would tell the

reader  that  an  air  conditioning  system is  installed  inside  a  particular  room most

especially when running a business ac system is one important thing to invest for it

must be included in the list of expenses because working areas when humid affect the

productivity of your personnel how to install air conditioning in house also specifies the

three key parts of an air conditioning unit namely the compressor the condenser and

the evaporator every unit s compressor and condenser are seen as the outer part of

the unit while the evaporator is the one located in the room when these three major

parts work they create the processes of enthalpy fluid pressure and the dissipation of

heat as the process happens heat is always extracted and removed this particular heat

is responsible in the separation and distinction of liquid from gas the author is totally in

high spirits in creating this book as guide to installing a cooling system the book also

includes the advantages or benefits one can get once an air conditioning unit is installed

it also illustrates the reasons why installing a cooling system is very important

an  air  conditioning  system  consists  of  components  and  equipment  arranged  in



Handbook Of Air Conditioning System Design

5 Handbook Of Air Conditioning System Design

sequential order to control and maintain an indoor environment the goal is to provide a

healthy and comfortable climate with acceptable air quality while being energy efficient

and cost effective air conditioning and refrigeration engineering covers all  types of

systems from institutional and commercial to residential the book supplies the basics of

design from selecting the optimum system and equipment to preparing the drawings

and  specifications  it  discusses  the  four  phases  of  preparing  a  project  gathering

information developing alternatives evaluating alternatives and selling the best solution

in  addition  the  author  breaks  down  the  responsibilities  of  the  engineer  design

documents  computer  aided  design  and  government  codes  and  standards  air

conditioning and refrigeration engineering provides you with an easy reference to all

aspects of the topic this resource addresses the most current areas of interest such as

computer aided design and drafting desiccant air conditioning and energy conservation

it is a thorough and convenient guide to air conditioning and refrigeration engineering

there are two reasons why we have a new edition every four or five years the first is

that technology changes chapter 10 on computer based con trols has had to be almost

completely rewritten fundamentals don t change but the tools available to us do change

evaluation and proper use of those tools makes it even more imperative that we

understand fundamentals many of our control problems stem from the use of new

devices as a solution to problems that are in fact control design errors new gadgets for

example  direct  digital  controls  ddc  will  not  solve  basic  problems and  may  even

compound them none the iess you will find an extensive discussion of ddc because i

think it is the probable future in hvac control but it must be applied with a good

understanding of fundamentals the second reason is that i keep learning and need to

pass on my new and improved understanding to my readers thus you will  find a

number of small but important revisions a dissertation on control modes and a much

more detailed discussion of how electronic control devices work there are a few places

where i have corrected what i now perceive to be errors i apologize for these i have

been much encouraged by the acceptance of this book in the past and i hope that this

new edition will be helpful thank you for your support

control systems for heating ventilating and air conditioning sixth edition is complete and

covers both hardware control systems and modern control technology the material is

presented without bias and without prejudice toward particular hardware or software

readers with an engineering degree will be reminded of the psychrometric processes

associated with heating and air  conditioning as they learn of the various controls

schemes used in the variety of heating and air conditioning system types they will

encountered in the field maintenance technicians will also find the book useful because

it describes various control hardware and control strategies that were used in the past

and are prevalent in most existing heating and air conditioning systems designers of
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new systems will find the fundamentals described in this book to be a useful starting

point and they will also benefit from descriptions of new digital technologies and energy

management systems this technology is found in modern building hvac system designs

everything that new hvac r engineers will be expected to learn from the leading industry

body ashrae

principles of hvac in buildings by j w mitchell and j e braun provides foundational

knowledge for the behavior and analysis of hvac systems and related devices the

emphasis is on the application of engineering principles and features a tight integration

of physical descriptions with a software program that allows performance to be directly

calculated with results that provide insight into actual behavior the examples end of

chapter problems and design projects are more than exercises they represent situations

that an engineer might face in practice and are selected to illustrate the complex and

integrated nature of  an hvac system or piece of  equipment coverage of  material

applicable to the field is broad a fundamentals section on thermodynamics fluid flow

heat transfer and psychrometrics types of hvac systems and components comfort and

air quality criteria a loads section on weather data processing design heating and

cooling loads an equipment section on air and water distribution systems heating and

cooling coils cooling towers refrigeration equipment and a design and control section on

seasonal energy use control techniques supervisory control the hvac design process and

the rules of thumb often used in design the textbook provides a foundation for students

and practicing engineers to design hvac systems for buildings in addition there is

extensive supplemental on line material that provides more in depth and comprehensive

treatment of  equipment and component modeling and performance that is  geared

towards current and future equipment design engineers

analysis and design of heating ventilating and air conditioning systems second edition

provides  a  thorough and modern  overview of  hvac  for  commercial  and industrial

buildings emphasizing energy efficiency this text combines coverage of heating and air

conditioning systems design with detailed information on the latest controls technologies

it also addresses the art of hvac design along with carefully explained scientific and

technical content reflecting the extensive experience of the authors modern hvac topics

are  addressed  including  sustainability  iaq  water  treatment  and  risk  management

vibration and noise mitigation and maintainability from a practical point of view

the ashrae 581 rp project team

the importance of air conditioning in our daily lives cannot be overstated from the

comfort of our homes to the productivity of our workplaces air conditioning systems

play a critical role in maintaining an optimal environment however like all mechanical
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systems air conditioners require regular maintenance and occasional troubleshooting to

function efficiently and prolong their lifespan this book air conditioning maintenance and

troubleshooting guide aims to serve as a comprehensive resource for homeowners

technicians and hvac professionals alike whether you are a novice looking to understand

the basics of your home air conditioning system or a seasoned technician seeking

advanced troubleshooting tips this guide is designed to meet your needs why this guide

air  conditioning  systems  are  complex  and  involve  various  components  including

compressors evaporators condensers and various electrical parts proper maintenance

can prevent many common issues and save on costly repairs this guide covers the

essential aspects of air conditioning maintenance providing step by step instructions and

detailed explanations to ensure your system runs smoothly key features comprehensive

maintenance tips learn about the routine tasks necessary to keep your air conditioning

system  in  top  condition  from  cleaning  filters  to  checking  refrigerant  levels

troubleshooting techniques diagnose and resolve common problems with clear practical

solutions this section includes troubleshooting flowcharts and checklists to simplify the

process safety precautions understand the safety measures you need to take while

working with air conditioning systems to prevent accidents and injuries technical insights

gain deeper knowledge of the components and workings of different types of air

conditioning systems including central air conditioners split systems and window units

environmental considerations learn about the environmental impact of air conditioning

systems and how to adopt practices that are both efficient and eco friendly who should

read this book homeowners equip yourself with the knowledge to maintain your home

air conditioning system identify problems early and possibly avoid expensive service

calls  hvac students use this  guide as a supplementary resource to enhance your

understanding of air conditioning systems and prepare for a career in hvac maintenance

and repair professional technicians update your skills with the latest maintenance and

troubleshooting  techniques  and  use  this  book  as  a  quick  reference  on  the  job

acknowledgments this book would not have been possible without the valuable input

and feedback from hvac professionals and industry experts who have generously shared

their knowledge and experience i am also grateful to the publishers and technical

reviewers whose efforts have ensured the accuracy and clarity of this guide conclusion

maintaining and troubleshooting air conditioning systems can seem daunting but with

the right knowledge and tools it becomes manageable and rewarding this guide is

intended to empower you with the confidence and skills necessary to keep your air

conditioning system running efficiently and reliably thank you for choosing this guide i

hope it serves as a valuable resource and enhances your understanding and enjoyment

of air conditioning maintenance and troubleshooting

this book presents the most current design procedures in heating ventilation and air
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conditioning hvac available in handbooks like the ashrae american society of heating

refrigeration and air conditioning engineers handbook 2013 fundamentals in a way that

is easier for students to understand every effort is made to explain in detail  the

fundamental physical principles that form the basis of the various design procedures a

novel feature of the book is the inclusion of about 15 worked examples in each chapter

carefully chosen to highlight the diverse aspects of hvac design the solutions for the

worked examples clarify the physical principles behind the design method in addition

there are problems at the end of  each chapter  for  which numerical  answers are

provided the book includes a series of matlab programs that may be used to solve

realistic  hvac  design  problems  which  in  general  require  extensive  and  repetitive

calculations  remove  supplementary  materials  are  available  upon  request  for  all

instructors who adopt this book as a course text please send your request to sales

wspc com

introductory  technical  guidance  for  mechanical  engineers  and  other  professional

engineers  and  construction  managers  interested  in  design  and construction  of  air

conditioning systems for buildings here is what is discussed 1 cooling system types 2

heating system types 3 further system and equipment description and definition 4

psychrometric chart
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What is a Handbook Of Air Conditioning1.

System Design PDF? A PDF (Portable

Document Format) is a file format developed

by Adobe that preserves the layout and

formatting of a document, regardless of the

software, hardware, or operating system used

to view or print it.

How do I create a Handbook Of Air2.

Conditioning System Design PDF? There are

several ways to create a PDF:

Use software like Adobe Acrobat, Microsoft3.

Word, or Google Docs, which often have

built-in PDF creation tools. Print to PDF:

Many applications and operating systems

have a "Print to PDF" option that allows you

to save a document as a PDF file instead of

printing it on paper. Online converters: There

are various online tools that can convert

different file types to PDF.

How do I edit a Handbook Of Air4.

Conditioning System Design PDF? Editing a
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PDF can be done with software like Adobe

Acrobat, which allows direct editing of text,

images, and other elements within the PDF.

Some free tools, like PDFescape or Smallpdf,

also offer basic editing capabilities.

How do I convert a Handbook Of Air5.

Conditioning System Design PDF to another

file format? There are multiple ways to

convert a PDF to another format:

Use online converters like Smallpdf, Zamzar,6.

or Adobe Acrobats export feature to convert

PDFs to formats like Word, Excel, JPEG, etc.

Software like Adobe Acrobat, Microsoft Word,

or other PDF editors may have options to

export or save PDFs in different formats.

How do I password-protect a Handbook Of7.

Air Conditioning System Design PDF? Most

PDF editing software allows you to add

password protection. In Adobe Acrobat, for

instance, you can go to "File" ->

"Properties" -> "Security" to set a password

to restrict access or editing capabilities.

Are there any free alternatives to Adobe8.

Acrobat for working with PDFs? Yes, there

are many free alternatives for working with

PDFs, such as:

LibreOffice: Offers PDF editing features.9.

PDFsam: Allows splitting, merging, and editing

PDFs. Foxit Reader: Provides basic PDF

viewing and editing capabilities.

How do I compress a PDF file? You can use10.

online tools like Smallpdf, ILovePDF, or

desktop software like Adobe Acrobat to

compress PDF files without significant quality

loss. Compression reduces the file size,

making it easier to share and download.

Can I fill out forms in a PDF file? Yes, most11.

PDF viewers/editors like Adobe Acrobat,

Preview (on Mac), or various online tools

allow you to fill out forms in PDF files by

selecting text fields and entering information.

Are there any restrictions when working with12.

PDFs? Some PDFs might have restrictions set

by their creator, such as password protection,

editing restrictions, or print restrictions.

Breaking these restrictions might require

specific software or tools, which may or may

not be legal depending on the circumstances

and local laws.

Introduction

The digital age has revolutionized the way

we read, making books more accessible

than ever. With the rise of ebooks, readers

can now carry entire libraries in their

pockets. Among the various sources for

ebooks, free ebook sites have emerged as

a popular choice. These sites offer a

treasure trove of knowledge and

entertainment without the cost. But what

makes these sites so valuable, and where

can you find the best ones? Let's dive into

the world of free ebook sites.

Benefits of Free Ebook Sites

When it comes to reading, free ebook

sites offer numerous advantages.

Cost Savings

First and foremost, they save you money.

Buying books can be expensive, especially

if you're an avid reader. Free ebook sites

allow you to access a vast array of books

without spending a dime.

Accessibility

These sites also enhance accessibility.

Whether you're at home, on the go, or

halfway around the world, you can access

your favorite titles anytime, anywhere,

provided you have an internet connection.
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Variety of Choices

Moreover, the variety of choices available

is astounding. From classic literature to

contemporary novels, academic texts to

children's books, free ebook sites cover all

genres and interests.

Top Free Ebook Sites

There are countless free ebook sites, but a

few stand out for their quality and range

of offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering

free ebooks. With over 60,000 titles, this

site provides a wealth of classic literature

in the public domain.

Open Library

Open Library aims to have a webpage for

every book ever published. It offers

millions of free ebooks, making it a

fantastic resource for readers.

Google Books

Google Books allows users to search and

preview millions of books from libraries

and publishers worldwide. While not all

books are available for free, many are.

ManyBooks

ManyBooks offers a large selection of free

ebooks in various genres. The site is user-

friendly and offers books in multiple

formats.

BookBoon

BookBoon specializes in free textbooks

and business books, making it an excellent

resource for students and professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to

avoid pirated content and protect your

devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're

not downloading pirated content. Pirated

ebooks not only harm authors and

publishers but can also pose security risks.

Ensuring Device Safety

Always use antivirus software and keep

your devices updated to protect against

malware that can be hidden in

downloaded files.

Legal Considerations

Be aware of the legal considerations when

downloading ebooks. Ensure the site has

the right to distribute the book and that

you're not violating copyright laws.

Using Free Ebook Sites for

Education

Free ebook sites are invaluable for

educational purposes.

Academic Resources

Sites like Project Gutenberg and Open

Library offer numerous academic
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resources, including textbooks and

scholarly articles.

Learning New Skills

You can also find books on various skills,

from cooking to programming, making

these sites great for personal

development.

Supporting Homeschooling

For homeschooling parents, free ebook

sites provide a wealth of educational

materials for different grade levels and

subjects.

Genres Available on Free Ebook

Sites

The diversity of genres available on free

ebook sites ensures there's something for

everyone.

Fiction

From timeless classics to contemporary

bestsellers, the fiction section is brimming

with options.

Non-Fiction

Non-fiction enthusiasts can find

biographies, self-help books, historical

texts, and more.

Textbooks

Students can access textbooks on a wide

range of subjects, helping reduce the

financial burden of education.

Children's Books

Parents and teachers can find a plethora

of children's books, from picture books to

young adult novels.

Accessibility Features of Ebook Sites

Ebook sites often come with features that

enhance accessibility.

Audiobook Options

Many sites offer audiobooks, which are

great for those who prefer listening to

reading.

Adjustable Font Sizes

You can adjust the font size to suit your

reading comfort, making it easier for those

with visual impairments.

Text-to-Speech Capabilities

Text-to-speech features can convert

written text into audio, providing an

alternative way to enjoy books.

Tips for Maximizing Your Ebook

Experience

To make the most out of your ebook

reading experience, consider these tips.

Choosing the Right Device

Whether it's a tablet, an e-reader, or a

smartphone, choose a device that offers a

comfortable reading experience for you.
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Organizing Your Ebook Library

Use tools and apps to organize your

ebook collection, making it easy to find

and access your favorite titles.

Syncing Across Devices

Many ebook platforms allow you to sync

your library across multiple devices, so

you can pick up right where you left off,

no matter which device you're using.

Challenges and Limitations

Despite the benefits, free ebook sites

come with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and

sometimes the quality of the digital copy

can be poor.

Digital Rights Management (DRM)

DRM can restrict how you use the ebooks

you download, limiting sharing and

transferring between devices.

Internet Dependency

Accessing and downloading ebooks

requires an internet connection, which can

be a limitation in areas with poor

connectivity.

Future of Free Ebook Sites

The future looks promising for free ebook

sites as technology continues to advance.

Technological Advances

Improvements in technology will likely

make accessing and reading ebooks even

more seamless and enjoyable.

Expanding Access

Efforts to expand internet access globally

will help more people benefit from free

ebook sites.

Role in Education

As educational resources become more

digitized, free ebook sites will play an

increasingly vital role in learning.

Conclusion

In summary, free ebook sites offer an

incredible opportunity to access a wide

range of books without the financial

burden. They are invaluable resources for

readers of all ages and interests, providing

educational materials, entertainment, and

accessibility features. So why not explore

these sites and discover the wealth of

knowledge they offer?

FAQs

Are free ebook sites legal? Yes, most free

ebook sites are legal. They typically offer

books that are in the public domain or

have the rights to distribute them. How do

I know if an ebook site is safe? Stick to

well-known and reputable sites like Project

Gutenberg, Open Library, and Google

Books. Check reviews and ensure the site

has proper security measures. Can I

download ebooks to any device? Most free
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ebook sites offer downloads in multiple

formats, making them compatible with

various devices like e-readers, tablets, and

smartphones. Do free ebook sites offer

audiobooks? Many free ebook sites offer

audiobooks, which are perfect for those

who prefer listening to their books. How

can I support authors if I use free ebook

sites? You can support authors by

purchasing their books when possible,

leaving reviews, and sharing their work

with others.



Handbook Of Air Conditioning System Design

14 Handbook Of Air Conditioning System Design


