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Multi-User Solutions

ASHRAE has partnered with Techstreet to provide members and customers  
with state-of-the-art web technologies that help you acquire, share and manage 
technical information.

The ASHRAE Bookstore Offers  

Formats to  
Fit Your Needs

Print + PDF: Make sure your preferred format is at your 
fingertips; the classic desk reference in print, plus anytime, 
anywhere access to the PDF. Buy together and save.

Multi-User PDF: Small teams are power users, too. Multi-user 
PDFs ensure access to everyone in your small firm at a reduced 
price.

Redline: Identify standards additions, deletions, and updates in 
a fraction of the time. See at a glance exactly what changed to 
reduce implementation time and costs.

Enterprise: Tame the cost and complexity of document 
management and give everyone in your organization access with a 
custom solution. For more information on Enterprise, see page 10.

In addition to the classic print and digital PDF options, the ASHRAE 
Bookstore offers multiple formats for custom single- and multi-user solutions.
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Handbooks

Also Available:
ASHRAE Pocket Guide for Air Conditioning, Heating, 
Ventilation, Refrigeration, Tenth Edition

Available in I-P and SI units, this tenth edition includes data 
from the 2021 ASHRAE Handbook and from ASHRAE 
Standards 15, 34, 55, 62.1, 62.2 and 90.1.

Product Code: (I-P) 90071, (SI) 90072 
$76 (ASHRAE Member $57; Student Member $29)

The ASHRAE Handbook is published in a series of four volumes, one of which 
is revised each year, ensuring that no volume is older than four years.

2023 ASHRAE Handbook—HVAC Applications 
Product Code: (I-P) 81230, (SI) 81231

2022 ASHRAE Handbook—Refrigeration 
Product Code: (I-P) 81220, (SI) 81221

2021 ASHRAE Handbook—Fundamentals 
Product Code: (I-P) 81210, (SI) 81211 

2020 ASHRAE Handbook—HVAC Systems  
and Equipment 
Product Code: (I-P) 81200, (SI) 81201

$260 (Student Member $65)

ASHRAE
POCKET GUIDE
for
Air Conditioning, Heating,
Ventilation, Refrigeration

SI
10th Edition

ASHRAE
POCKET GUIDE
for
Air Conditioning, Heating,
Ventilation, Refrigeration

I-P
10th Edition
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Second Edition

ASHRAE Design Guide
Cool Thermal Storagefor

Jason Glazer, PE, BEMP

ASHRAE Design  
Guide for Air Terminal 
Units: Selection, 
Application, Control,  
and Commissioning 
Product Code: 90571 
$105 (ASHRAE Member $84)

Cold-Climate Buildings 
Design Guide, 2nd ed.
Product Code: 90310 
$121 (ASHRAE Member $91)

Combined Heat and 
Power Design Guide
Product Code: 90555 
$131 (ASHRAE Member $98)

ASHRAE Design Guide 
for Cool Thermal 
Storage, Second Edition
Product Code: 90410 
$131 (ASHRAE Member $98)

ASHRAE Design 
Guide for Cleanrooms: 
Fundamentals, Systems, 
and Performance
Product Code: 90455 
$180 (ASHRAE Member $135)

Commissioning 
Stakeholders’ Guide
Product Code: 90307 
$89 (ASHRAE Member $67)

SEE ALSO  
Guideline 0-2019 and 
Standard 202-2018, p. 11

Product code: 90136      9/15

1791 Tullie Circle 
Atlanta, GA 30329-2305 
Telephone: 404-636-8400 (worldwide)
www.ashrae.org

9 781939 200006

Expert Guidance on Cold-Climate Challenges
Buildings in arctic and subarctic climates face unique challenges, not only the cold,  
but also remoteness, limited utilities, permafrost, and extreme temperature shifts. Built  
structures must meet these challenges while maintaining occupant comfort and, if possible, 
minimizing impact on the environment. Harmonizing human comfort with the climatic  
realities of these environments can be a delicate balancing act. Strategic design is key to building,  
commissioning, and operating efficient and long-lasting cold-climate structures. This unified 
guide to cold-climate design provides expert knowledge on the issues commonly faced in  
arctic and subarctic climates.

In addition to cold-climate considerations in HVAC calculations and system design, this book’s 
chapters cover sustainability, controls, building design, and commissioning, all from this  
distinctive climatic perspective. The book also includes an appendix with seven case  
studies of buildings located in cold and extreme cold climates. These buildings are  
leaders in their field with regard to both efficiency and cold-climate design.

Aimed at each member of the building team, from the designer and architect to the  
commissioning authority, Cold-Climate Buildings Design Guide will serve as a valuable  
resource from the initial planning to completion of cold-climate buildings.

This publication funded in part with support from:

Cold-Clim
ate Buildings Design G

uide

ISBN 978-1-939200-00-6

Cold-Climate Buildings  
Design Guide 

Second Edition
sustainability • controls • commissioning • case studies

RP-1592

COMBINED
HEAT AND POWER
DESIGN GUIDE

 Complete Guide to Combined Heat and Power

Combined Heat and Power Design Guide was written by industry experts to give 
system designers a current, authoritative guide on implementing combined heat and 
power (CHP) systems. CHP systems provide electricity and useful thermal energy 
in a single, integrated system. Heat that is normally wasted in conventional power 
generation is recovered as useful energy, avoiding the losses that would otherwise be 
incurred from separate generation of heat and power. Recent advances in electricity-
effi cient, cost-effective generation technologies—in particular, advanced combustion 
turbines and reciprocating engines—have allowed for new confi gurations of systems 
that combine heat and power production, expanding opportunities for these systems 
and increasing the amount of electricity they can produce. Combined Heat and Power 
Design Guide provides a consistent and reliable approach to assessing any site’s 
potential to economically use CHP systems.

This guide provides up-to-date application and operational information about prime 
movers, heat recovery devices, and thermally activated technologies; technical and 
economic guidance regarding CHP systems design, site screening, and assessment 
guidance and tools; and installation, operation, and maintenance advice. As well as a 
glossary of terms, the book features extensive, detailed case studies on implementations 
in university, industrial, and hotel settings. Information is presented in both Inch-Pound 
(I-P) and International System (SI) units.

Also included with the book is access to the newly developed ASHRAE CHP Analysis 
Tool, a Microsoft® Excel® spreadsheet (in I-P units only) for use in assessing sites for 
CHP applicability.

Combined Heat and Power Design Guide is an essential resource for consulting 
engineers, architects, building owners, and contractors who are involved in evaluating, 
selecting, designing, installing, operating, and maintaining these systems.

9 781936 50487 9

1791 Tullie Circle
Atlanta, GA 30329-2305
404-636-8400 (worldwide)
www.ashrae.org

ISBN 978-1-936504-87-9

Product code: 90555  5/15
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ASHRAE_CHP-Design-Guide.indd   1 4/20/2015   3:09:24 PM

DESIGNERS OPERATORS
OWNERS ARCHITECTS

DESIGNERS OPERATORS
OWNERS ARCHITECTS

MANUFACTURERS
DESIGNERS OPERATORS
OWNERS ARCHITECTS

MANUFACTURERS

COMMISSIONING
STAKEHOLDERS’ GUIDE

Gerald J. Kettler
CCP, CIAQM, TBE, BEAP, REM, CEM, LIFE MEMBER ASHRAE
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Guidance for Every Step and Stakeholder

The Commissioning Stakeholders’ Guide, copublished by ASHRAE, a leader in the 
sustainable built environment, and BCxA, the authority on building commissioning, provides 
information distilled from all the major sources on commissioning in one convenient 
package. 

For every stakeholder and through every step in the commissioning process, this guide 
provides best practices knowledge and concise requirements for new construction 
commissioning. Each facet of the commissioning process is outlined, from project initiation 
to the final commissioning report, with each role, from the owner to the design team to the 
commissioning provider, defined in the most up-to-date and industry-standard language. 
System types covered include those found in commercial, medical, industrial, and education 
facilities.

The guide also features more than 50 checklists designed to aid various professionals in 
carrying out commissioning tasks. These checklists are also available for download from a 
supplementary website.

Designed to complement and enhance ASHRAE Guideline 0, ANSI/ASHRAE/IES Standard 
202, and other commissioning-focused consensus documents and standards, this guide is 
a practical and applicable resource for everyone with a vested interest in commissioning.

This guide is suitable for the following stakeholders: 

Building Owners, Managers,
Developers, and Operators

Maintenance Personnel
Project and Program Managers

Elected and Administrative Officials
Building Officials

Code and Standards Developers
Architects

Engineers
Construction Managers

Contractors and Subcontractors
Manufacturers

Suppliers
Installers

Commissioning Providers
...among others

1791 Tullie Circle
Atlanta, GA 30329-2305
404.636.8400 (worldwide)
www.ashrae.org

978-1-947192-05-8 (paperback)
978-1-947192-06-5 (PDF)

Product code: 90307         12/18
1920587819479
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Commissioning Stakeholders Guide Cover.pdf   1   11/12/2018   2:41:14 PM

Lucy’s Engineering 
Adventure  
Product Code: 90471 
$13.50 (ASHRAE Member $10)

ISBN 978-1-947192-87-4 (paperback)
ISBN 978-1-947192-88-1 (PDF)

ISBN 978-1-947192-92-8 (eBook)

Product code: 90471                9/21

ASHRAE
180 Technology Parkway

Peachtree Corners, GA 30092
www.ashrae.org

Join Lucy on an Engineering Adventure!

“How do they work? Why don’t they fall? 
What lights them up? Do they need to be tall?” 

Lucy goes to work with her father to explore  
how buildings work. Help her find unique solutions  

to STEM problems and see if you’d like to be an engineer too!

Lucy’s Engineering Adventure

Written by 
Danielle Passaglia

Illustrated by 
Gabriella Vagnoli

Lucy Goes Green
Product Code: 90483
$13.50 (ASHRAE Member $10)

Designing for 
Operational Excellence: 
Intentional Design for 
Effective Operation and 
Maintenance
Product Code: 90465 
$126 (ASHRAE Member $95)

fordesigning
OperatiOnal excellence

Caleb Haynes, PE  •  Abby Perrine

Intentional Design for Effective Operation and Maintenance

key components of this guide:
Best-practice design processes • Total cost of ownership • Key performance indicators 
Sustainability • Operator-first mindset • Internet of Things • Operational analytics

NEW
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ASHRAE Design  
Guide for Dedicated 
Outdoor Air Systems, 
Second Edition
Product Code: 90305 
$94 (ASHRAE Member $70)

District Cooling Guide, 
Second Edition and 
Owner’s Guide for 
Buildings Served by 
District Cooling
Product Code: 90565 
$202 (ASHRAE Member $152)

Comprehensive Reference for Building Owners
District Cooling System Attributes  •  Design Necessities  •  Coping with Deficiencies 

OWNER’S GUIDE
for BUILDINGS SERVED
by DISTRICT COOLINGCOOLING

Complete Reference
Planning & System Selection  •  Central Plants  •  Distribution Systems  
•  Thermal Storage  •  System O&M  •  End User Interface

second edition

guide

district

Geothermal Heating 
and Cooling: Design of 
Ground-Source Heat 
Pump Systems 
Product Code: 90318
$172 (ASHRAE Member $129; 
Student Member: $75)

ASHRAE Guide for 
Buildings in Hot and 
Humid Climates,  
Second Edition
Product Code: 90442
$155 (ASHRAE Member $116)

ASHRAE Duct Fitting 
Database Ver. 6.00.05
Product Code: D-94607 
$155 (ASHRAE Member $116)

ASHRAE GreenGuide: 
Design, Construction, 
and Operation of 
Sustainable Buildings, 
Sixth Edition
Product Code: 90335
$115 (ASHRAE Member $86; 
Student Member: $45)

Procedures for 
Commercial Building 
Energy Audits,  
Second Edition
Product Code: 90450  
$146 (ASHRAE Member $110)
SEE ALSO  
Standard 211-2018, p. 11

HVAC Design Manual 
for Hospitals and 
Clinics, Second Edition
Product Code: 90550 
$172 (ASHRAE Member $129)
SEE ALSO  
Standard 170-2021, p. 10

ASHRAE GreenGuide
Design, Construction, and Operation  

of Sustainable Buildingsof Sustainable Buildingsof Sustainable Buildings

Sixth Edition

• Completely revised by experienced industry professionals
• Updated information on building decarbonization and  
   zero energy emissions
• Focused and in-depth GreenTips and Digging Deeper sidebars

Duct Systems  
Design Guide
Product Code: 90556 
$144 (ASHRAE Member $109)
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ASHRAE Design 
Guide for Multifamily 
Residential Buildings 
Product Code: 90406
$109 (ASHRAE Member $81)

ASHRAE Design Guide 
for Tall, Supertall, and 
Megatall Building 
Systems, Second Edition
Product Code: 90135
$167 (ASHRAE Member $125)

ASHRAE Guide for 
HVAC in Hazardous 
Spaces
Product Code: 90475
$41 (ASHRAE Member $33)

Smart Grid Application 
Guide
Product Code: 90479
$111 (ASHRAE Member $83)

Psychrometric  
Analysis CD Version 7
Product Code: 94915
$314 (ASHRAE Member $236)

Best Practices for Designing, Operating, and Owning  
Multifamily Buildings

Multifamily buildings have long been overlooked in the broader industry push 
for high-performance buildings. In recent years, indoor environmental quality, 
especially indoor air quality, has become a greater concern for multifamily buildings.

ASHRAE Design Guide for Low- to Mid-Rise Multifamily Residential Buildings 
brings together information from codes, standards, and other guidance to outline 
best practices to achieve high-performance multifamily residential buildings and 
improve energy efficiency and indoor environmental quality of both dwelling units 
and common spaces. The guide focuses on new construction but touches on 
retrofits and renovations as well. Topics include the impetus behind designing and 
building sustainable multifamily buildings, the varying cultural and demographic 
factors that might influence building design, and the codes that regulate multifamily 
buildings as well as additional guidance for design teams. The book also includes 
access to sample design process forms in Microsoft® Excel® format that enable 
modification by individual users.

ASHRAE Design Guide for Low- to Mid-Rise Multifamily Residential Buildings 
provides practitioners with foundational guidance for improving the energy 
performance, indoor environmental quality, sustainability, and overall quality of 
low-rise and mid-rise multifamily projects. The recommendations in this guide may 
also be useful to building operators and owners seeking better energy performance 
and indoor environmental quality in their multifamily projects.

Product Code: 90406         5/20

ISBN 978-1-947192-19-5  (paperback)

ISBN 978-1-947192-20-1  (PDF)

ASHRAE
1791 Tullie Circle, NE, Atlanta, GA 30329
ashrae.org | 404-636-8400 (worldwide)

1921957819479
 

ASHRAE DESIGN GUIDE FOR LOW
- TO M

ID-RISE M
ULTIFAM

ILY RESIDENTIAL BUILDINGS

RP-1821

ASHRAE DESIGN GUIDE FOR

LOW-  TO  MID-RISE
MULTIFAMILY
RESIDENTIAL
BUILDINGS

ASH
RAE Guide for H

VAC in H
azardous Spaces  

   
 

 
Baucom

180 Technology Parkway
Peachtree Corners, GA 30092
www.ashrae.org

ASHRAE Guide 
for HVAC in 
Hazardous Spaces 

Product code: 90475           6/21

ISBN 978-1-947192-85-0 (paperback)
ISBN 978-1-947192-86-7 (PDF)

Ensuring Safety and Health  
in Hazardous Spaces
This guide is the first and only overview of its kind in the United 
States. It covers the proper design, engineering, installation, 
operation, and maintenance of safe and effective heating, 
ventilation, pressurization, dilution, filtration, and air-conditioning 
systems for hazardous spaces. The book places particular emphasis 
on toxic chemicals, asphyxiants, flammable gases, and combustible 
dusts; it does not touch on radioactive or pathogenic substances.

This guide presents various techniques and methods developed 
and refined over time by countless experts within specific fields 
of interest. Readers will gain insight into the best possible means 
to ensure that a space is effectively ventilated and conditioned 
for various levels of occupancy while preserving all aspects of 
the safety and health of the occupants as well as the protection 
of surrounding facilities. It also serves as a reference to critical 
standards, recommended practices, and related publications.

Michael K. Baucom

1791 Tullie Circle  NE • Atlanta, GA 30329 • Telephone: 404-636-8400 • www.ashrae.org

Windows compatible. Single-user only.

Version 7

Psychrometric 
Analysis Professional Edition 

Psychro CD Cover & Insert.indd   1 12/16/2019   3:14:15 PM

ISBN 978-1-947192-50-8 (hardback)
ISBN 978-1-947192-51-5 (PDF)

Product code: 90135     4/20

1791 Tullie Circle 
Atlanta, GA 30329-2305 
Telephone: 404-636-8400 (worldwide)
www.ashrae.org

ASHRAE Design Guide for  ASHRAE Design Guide for  

Tall,  Tall,  
Supertall,  Supertall,  

andand  Megatall  Megatall  
Building Systems,Building Systems,

Second EditionSecond Edition

Peter SimmondsPeter Simmonds

The Guide to Meeting the Challenges of Tall Buildings

Tall (taller than 300 ft [91m]), supertall (taller than 984 ft [300 m]), and megatall (taller 
than 1968 ft [600 m]) buildings present unique and formidable challenges to architects 
and engineers because of their size, location in major urban areas, and the multiple, 
complex occupancies they often contain. ASHRAE Design Guide for Tall, Supertall, and 
Megatall Building Systems, Second Edition, is a unique reference for owners; architects; 
and mechanical, structural, and electrical engineers as well as other specialized consultants 
involved in designing systems for these buildings.

This guide not only focuses on the efforts of designers of the HVAC systems but also  
addresses the importance of the design team and their collective efforts and concerns that 
are the critical elements in determining the ultimate solutions to the project needs of a tall 
building. This guide addresses design issues for tall commercial buildings, which are very 
often mixed use, with floors for retail, offices, residences, and hotels.

Expanded since the first edition published in 2015, this new design guide covers broadened 
scope and updated content that reflects current standards and industry practices.
 
Major sections cover the following subjects:

• Architectural design
• Climate data
• Façade systems
• Stack effect
• Heating and cooling loads
• Indoor air quality (IAQ) and thermal comfort
• Water distribution and plumbing systems
• Energy modeling and authentication
• Vertical transportation
• Life safety
• Residential occupancy needs
• Electrical system interfaces
• Intelligent buildings and controls

Also included are appendices with examples documenting climatic calculation for four 
representative climates, energy analysis, and HVAC design criteria and systems descriptions 
for a multiple-tenant office building. There are also nine new case studies illustrating real-
world tall buildings across the globe.

ASHRAE Design Guide for Tall, Supertall, and Megatall Building Systems, Second Edition, is 
accompanied by helpful spreadsheets, which can be downloaded for free online.
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Tall, Supertall, Megatall Buildings iCube.indd   1Tall, Supertall, Megatall Buildings iCube.indd   1 4/20/2020   12:02:06 PM4/20/2020   12:02:06 PM

ASHRAE Design Guide 
for Natural Ventilation
Product Code: 90306
$139 (ASHRAE Member $104; 
Student Member: $65)

Peter Simmonds • Erin McConahey

ASHRAE Design Guide for

Natural Ventilation

Peter Simmonds • Erin McConahey

ASHRAE Design Guide for

Natural Ventilation

Humidity Control Design 
Guide for Commercial 
and Institutional Buildings
Product Code: 90421
$224 (ASHRAE Member $168)

Residential Indoor Air 
Quality Guide: Best 
Practices for Home Design, 
Construction, Operation,  
and Maintenance
Product Code: 90458
$167 (ASHRAE Member $125)

The Indoor Air Quality 
Guide: Best Practices  
for Design, Construction 
and Commissioning
Product Code: 90408
ashrae.org/freeiaqguidance

American Society of Heating, Refrigerating and Air-Conditioning Engineers
The American Institute of Architects

Building Owners and Managers Association International
Sheet Metal and Air Conditioning Contractors’ National Association

U.S. Environmental Protection Agency
U.S. Green Building Council

Indoor Air Quality Guide
Best Practices for Design, Construction, 
and Commissioning

Developed by:

IAQ
62.1

9 781933 742595

ISBN: 978-1-933742-59-5

Product code: 90408     11/09

American Society of Heating, Refrigerating and  
Air-Conditioning Engineers, Inc.

1791 Tullie Circle
Atlanta, GA 30329-2305

Telephone: 404-636-8400 (worldwide)
www.ashrae.org

For more information on similar products  
available from ASHRAE, visit our online  

bookstore at www.ashrae.org/bookstore.

Written by experts in the field of indoor air quality (IAQ), the Indoor Air Quality Guide is the most comprehensive and 
practical resource ever developed on design and construction for enhanced IAQ. For architects, engineers, and building 
owners who want commercial and institutional buildings with high-quality indoor environments, this Guide provides the 
strategies needed to achieve good IAQ using proven technologies and without significantly increasing costs.

Most building designs provide minimally acceptable indoor environments through compliance with requirements in 
building codes and standards. Enhancing IAQ can improve occupant health, comfort, and productivity while increasing 
building value and reducing risk for owners. As the industry moves toward high-performance green buildings, building 
professionals must become more knowledgeable about principles and methods for achieving enhanced IAQ.

This Guide bridges this gap by focusing on the major IAQ issues: moisture management, ventilation, filtration and air 
cleaning, and source control. Equally important, it highlights how design and construction teams can work together to 
ensure that good IAQ strategies are incorporated from initial design through project completion. 

Part I of the Guide provides summary guidance and is ideal for a general understanding of the importance of these 
major IAQ issues. Part II provides the detailed guidance essential for practitioners to design for and achieve good IAQ. 
Throughout Parts I and II are numerous case studies, illustrations, and photographs.

The Part I summary guidance is included in the printed book, and both Part I and Part II are included on the CD in pdf 
format. The CD not only provides the information in a searchable and printable form but also includes interactive 
hyperlinks from the summary information in Part I to the relevant detailed information in Part II, making the guide both 
comprehensive and easy to use. 

Developed by American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) in collaboration with American 
Institute of Architects (AIA), Building Owners and Managers Association (BOMA) International, U.S. Environmental Protection Agency 
(EPA), Sheet Metal and Air-Conditioning Contractors’ National Association (SMACNA), and U.S. Green Building Council (USGBC). 
Prepared by ASHRAE and funded by EPA.

IAQ
62.1

Indoor Air Quality Guide

FREE
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HVAC Fast Facts (I-P)
Product Code: 40306
$13 (ASHRAE Member $10)

UFAD Guide and  
O&M Guide Set
Product Code: B90452
$139 (ASHRAE Member $104)

Air-Conditioning  
System Design Manual, 
Third Edition
Product Code: 90340
$125 (ASHRAE Member $94; 
Student Member: $49)

Load Calculation 
Applications Manual, 
Second Edition
Product Code: (I-P) 90662,  
(SI) 90664
$159 (ASHRAE Member $119; 
Student Member: $63)

High-Performance 
Buildings Simplified
Product Code: 90467
$139 (ASHRAE Member $104; 
Student Member: $54)

Principles of Heating, 
Ventilating and Air 
Conditioning, Ninth 
Edition
Product Code: 90572
$153 (ASHRAE Member $114; 
Student Member: $60)

Understanding 
Psychrometrics,  
Third Edition
Product Code: 90167
$132 (ASHRAE Member $99; 
Student Member: $52)

HVAC Simplified
Product Code: 90439
$105 (ASHRAE Member $79; 
Student Member: $42)

High-Performance  
Buildings Simplified
Designing, Constructing, and Operating  
Sustainable Commercial Buildings

Tom Lawrence • Julia Keen

1791 Tullie Circle 
Atlanta, GA 30329-2305 
Telephone: 404-636-8400 (worldwide)
www.ashrae.org

ISBN 978-1-947192-32-4 (paperback)
ISBN 978-1-947192-33-1 (PDF)

Product code: 90467     9/19 

High-Perform
ance Buildings Sim

plified
Law

rence • Keen

Simplifying the Essentials of Sustainable Building Design
High-Performance Buildings Simplified breaks down the basics of high-performance 
building design using familiar language and practical exercises. It is perfect for use 
by engineering students, students from other disciplines, the new engineer just 
starting out in their career, or anyone interested in resource-efficient and 
environmentally friendly building principles.

With a significant basis in the ASHRAE GreenGuide, now itself in its fifth edition, 
High-Performance Buildings Simplified introduces readers to the fundamentals of:

• Building design and commissioning
• Sustainability, including water and energy conservation
• Indoor air quality and indoor environmental quality
• Materials selection, construction, and operations and maintenance
• Energy informatics, smart grid, and resilience
• Future trends

Each chapter includes a list of industry-standard terms, as well as self-guided and 
instructor-led exercises. Case studies and more than 30 supplemental files containing 
additional in-depth information and relevant articles round out the practical 
content. 

More than just an introductory text, High-Performance Buildings Simplified is a concise  
resource for anyone looking to keep the basics of sustainable buildings close at 
hand.

Hi-Perf Bldgs Simplified_Cover Spread.indd   1 10/4/2019   10:43:53 AM

Principles 
of Heating,
Ventilating,

and 
Air Conditioning

Ninth Edition

Based on the 2021 ASHRAE Handbook—Fundamentals

Kevin L. Amende, PE
Julia A. Keen, PhD, PE
Lynn E. Catlin, PE
Megan Tosh, PE
Andrew M. Sneed, PE
Ronald H. Howell, PhD, PE

ISBN 978-1-947192-69-0 (hardback)
ISBN 978-1-947192-70-6 (PDF)

Product Code: 90572          7/21

Principles of H
VA

C

Principles of Heating, Ventilating, and Air Conditioning, Ninth Edition, is 
based on content from all four volumes of the ASHRAE Handbook, pulling 
heavily from the 2021 ASHRAE Handbook—Fundamentals. It contains the 
most current ASHRAE procedures and definitive yet easy-to-understand 
treatment of building HVAC systems, from basic principles through design 
and operation. 

Several significant changes have been made for this revised edition, 
including changes to chapter content and organization with the goal of 
ensuring the content is approachable and practical. For many chapters, a 
single example building is used to enhance consistency and further students’ 
understanding, and the removal of residential discussions and examples 
has given the book a more pointed focus on commercial calculations and 
applications. Several entire chapters have been removed from the print 
book but will continue to be available online.

This book is suitable both as a textbook and as a reference book for 
undergraduate engineering courses in the field of heating, ventilating, and 
air-conditioning; for similar courses at technical and vocational schools; 
for continuing education and refresher short courses for engineers; and for 
adult education courses for professionals other than engineers, especially 
when combined with the ASHRAE Handbook.

ASHRAE
180 Technology Parkway
Peachtree Corners, GA 30092
ashrae.org | 404-636-8400 (worldwide)

N
inth Edition

Air-Conditioning System 
DESIGN MANUAL
THIRD EDITION

Howard J. McKew, Editor
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Save 10%

Apply
SAVE10

at checkout.



ASHRAE Technology Portal
Search ASHRAE’s vast information archive

Member access to ASHRAE Journal articles and 
ASHRAE Research Reports. Other content on a 
subscription basis.

ashrae.org/technologyportal
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Datacom Series

Other Titles in the ASHRAE Datacom Series

•	 IT Equipment Power Trends, Third Edition

•	 Design Considerations for Datacom Equipment Centers, 
Second Edition

•	 Liquid Cooling Guidelines for Datacom Equipment Centers, 
Second Edition

•	 Structural and Vibration Guidelines for Datacom Equipment 
Centers

•	 Best Practices for Datacom Facility Energy Efficiency,  
Second Edition

•	 High Density Data Centers — Case Studies and  
Best Practices

•	 Particulate and Gaseous Contamination in Datacom 
Environments, Second Edition

•	 Real-Time Energy Consumption Measurements in  
Data Centers

•	 Green Tips for Data Centers

•	 PUE™: A Comprehensive Examination of the Metric

•	 Server Efficiency — Metrics for Computer Servers  
and Storage

•	 IT Equipment Design Impact on Data Center Solutions

•	 Advancing DCIM with IT Equipment Integration

The ASHRAE Datacom Series provides a comprehensive treatment of 
data center cooling and related subjects, authored by ASHRAE Technical 
Committee 9.9, Mission Critical Facilities, Data Centers, Technology 
Spaces and Electronic Equipment.

1ASHRAE Datacom Series, Book 1

1791 Tullie Circle, NE
Atlanta, GA 30329-2305

www.ashrae.org/bookstore

A S H R A E  D a t a c o m  S e r i e s1

Guidance Every Data Center Designer and Operator Needs
IT equipment environmental requirements are often mismatched with adja-
cent equipment requirements or with facility operating conditions. How can 
HVAC equipment manufacturers and installers, data center designers, and 
facility operators find common solutions and standard practices that facilitate 
IT equipment interchangeability while preserving industry innovation?

Thermal Guidelines for Data Processing Environments provides a frame-
work for improved alignment of efforts among IT equipment hardware 
manufacturers (including manufacturers of computers, servers, and storage 
products), HVAC equipment manufacturers, data center designers, and facil-
ity operators and managers.

This guide covers five primary areas:

• Equipment operating environment guidelines for air-cooled equipment
• Environmental guidelines for liquid-cooled equipment
• Facility temperature and humidity measurement
• Equipment placement and airflow patterns
• Equipment manufacturers’ heat load and airflow requirement reporting

This fourth edition of Thermal Guidelines features updated information as well 
as new discussions on topics such as increasing energy efficiency by allowing re-
duced moisture levels with minimum risk of electrostatic discharge. The guide 
provides groundbreaking, vendor-neutral information that will empower data 
center designers, operators, and managers to better determine the impact of 
varying design and operation parameters. The book comes with a removable 
reference card with helpful information for facility managers and others. The ref-
erence card may also be accessed online.

This book is the first in the ASHRAE Datacom Series, authored by ASHRAE 
Technical Committee 9.9, Mission Critical Facilities, Data Centers, Technol-
ogy Spaces and Electronic Equipment. The series provides comprehensive 
treatment of datacom cooling and related subjects.

ISBN 978-1-939200-02-0 (paperback)
ISBN 978-1-939200-03-7 (PDF)

Product code: 90577      9/19
Errata noted on the list dated 
7/25/16 have been corrected.

Thermal Thermal 
Guidelines for Guidelines for 
Data Processing Data Processing 
EnvironmentsEnvironments

Fifth EditionFifth Edition  
Therm

al G
uidelines for D

ata Processing Environm
ents | Fourth Edition

Therm
al G

uidelines for D
ata Processing Environm

ents | Fourth Edition

P

9 781939 20002 0

Thermal Guidelines for 
Data Processing 
Environments, Fifth Edition

The 5th edition of the 1st 
title in the Datacom Series 
changes the recommended 
relative humidity, removes 
classes B and C, and adds 
a new class H1 for high-
density servers.

Product Code:90579
$83 (ASHRAE Member $62)
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Enterprise

A World of Technical Information for Every Member of Your Team

Enterprise is a fully-customizable platform, powered by Techstreet, 
created to meet the needs of firms big and small. Get web-based access 
to ASHRAE and other industry publications and create a custom digital 
collection for your library, government agency, consulting firm, research 
organization, university or corporation.

Collections
•	 ASHRAE Standards and Guidelines

•	 ASHRAE Handbook

•	 ASHRAE Design Guides

•	 Datacom Series

•	 Additional content from ASHRAE and other world-leading standards  
	 authorities: ASTM, ICC, NFPA, ASME, ASSE, IEEE, SMACNA  
	 and others 

Request a Quote Today

1-855-999-9870 (US and Canada), 1-734-780-8000 (International) 
enterprise@techstreet.com
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Standard 15-2022 Safety 
Standard for Refrigeration 
Systems

Standard 34-2022 
Designation and Safety 
Classification of Refrigerants
Packaged Set; 
Product Code: 86306
$178 (ASHRAE Member $133)

ANSI/ASHRAE Standard 15-2022
(Supersedes ANSI/ASHRAE Standard 15-2019)

Includes ANSI/ASHRAE addenda listed in Appendix G

Safety Standard for
Refrigeration Systems

See Informative Appendix G for approval dates by ASHRAE and the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2022 ASHRAE                  ISSN 1041-2336

PDF includes hyperlinks for convenient navigation. Click on a reference to a section, 
table, figure, or equation to jump to its location. Return to the previous page via the 
bookmark menu.

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.

ANSI/ASHRAE Standard 34-2022
(Supersedes ANSI/ASHRAE Standard 34-2019)

Includes ANSI/ASHRAE addenda listed in Appendix J

Designation and
Safety Classification of

Refrigerants

See Informative Appendix J for approval dates by ASHRAE and the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2022 ASHRAE                  ISSN 1041-2336

PDF includes hyperlinks for convenient navigation. Click on a reference to a section, 
table, figure, or equation to jump to its location. Return to the previous page via the 
bookmark menu.

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.

Standard 90.1-2019  
User’s Manual
Product Code: 90303
$155 (ASHRAE Member: $116)

Standard 90.1-2022  
Energy Standard for  
Buildings Except  
Low-Rise Residential  
Buildings
Product Code: (I-P) 86327, (SI) 86329
$198 (ASHRAE Member $149; Student Member: $78)

Standard 62.2-2022  
Ventilation and  
Acceptable Indoor  
Air Quality in  
Residential Buildings
Product Code: 86238 
$140 (ASHRAE Member $105)

Standard 62.1-2022 
Ventilation and  
Acceptable Indoor  
Air Quality
Product Code: 86308
$140 (ASHRAE Member $105; Student Member: $55)

ANSI/ASHRAE Standard 62.1-2022
(Supersedes ANSI/ASHRAE Standard 62.1-2019)

Includes ANSI/ASHRAE addenda listed in Appendix Q

Ventilation
and Acceptable

Indoor Air Quality

See Appendix Q for approval dates by ASHRAE and the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2022 ASHRAE                  ISSN 1041-2336

PDF includes hyperlinks for convenient navigation. Click on a reference to a section, 
table, figure, or equation to jump to its location. Return to the previous page via the 
bookmark menu.

ANSI/ASHRAE Standard 62.2-2022
(Supersedes ANSI/ASHRAE Standard 62.2-2019)

Includes ANSI/ASHRAE addenda listed in Appendix E

Ventilation and
Acceptable

Indoor Air Quality in
 Residential Buildings

See Appendix E for approval dates by ASHRAE and by the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2022 ASHRAE                  ISSN 1041-2336

PDF includes hyperlinks for convenient navigation. Click on a reference to a section, 
table, figure, or equation to jump to its location. Return to the previous page via the 
bookmark menu.

ANSI/ASHRAE/IES Standard 90.1-2022
(Supersedes ANSI/ASHRAE/IES Standard 90.1-2019)

Includes ANSI/ASHRAE/IES addenda listed in Appendix M

Energy Standard
for Sites and Buildings

Except Low-Rise
Residential Buildings

(I-P Edition)

See Informative Appendix M for dates of approval by ASHRAE, the Illuminating Engineering Society, and the American
National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2022 ASHRAE                  ISSN 1041-2336

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.

Standard 62.1 User’s 
Manual
Product Code: 90163
$104 (ASHRAE Member $78) 

Product Code: 90163          6/21

ISBN 978-1-947192-93-5 (paperback)
ISBN 978-1-947192-94-2 (PDF)

ASHRAE    •    180 Technology Pkwy NW, Peachtree Corners, GA 30092    •    www.ashrae.org

THE DEFINITIVE COMPANION TO STANDARD 62.1
This companion guide provides detailed information on the requirements of
ANSI/ASHRAE Standard 62.1-2019 and includes tables, illustrations, and examples to aid
users in designing, installing, and operating systems for ventilation in buildings.

Standard 62.1 User’s Manual does not reproduce the requirements of the standard but rather
paraphrases and elaborates upon them. Intended to be used in conjunction with the standard,
this manual provides:

• Information on the intent and application of Standard 62.1
• Sample calculations and examples
• Best practices for applying the principles of good indoor air quality (IAQ) and effective 

ventilation when designing buildings and building systems
• Useful reference material
• Guidance for building operations and maintenance personnel
• Instructions for the user in the application of tools used for compliance with  

ANSI/ASHRAE Standard 62.1-2019

Also included is an exclusive link to the recently revised Web-based spreadsheets that aid in
ventilation rate procedure calculations.

This manual is intended for architects, engineers, manufacturers, plan examiners, field inspectors, 
general and specialty contractors, and operation and maintenance personnel. Standard 62.1 
User’s Manual is a crucial supplement for professionals concerned with ventilation and indoor air 
quality. Use it alongside your copy of ANSI/ASHRAE Standard 62.1-2019.

STANDARD 62.1 USER’S M
ANUAL (Based on ANSI/ASHRAE Standard 62.1-2019)

STANDARD 62.1 
USER’S MANUAL 

Based on
ANSI/ASHRAE STANDARD 62.1-2019
Ventilation for Acceptable Indoor Air Quality

This manual provides
• Explanation of Standard 62.1 requirements
• Guidance on designing and installing ventilation systems
• Supplementary materials that assist in ventilation rate  

procedure calculations
• Description of good indoor air quality and effective 

ventilation
• Useful references
• Operation and maintenance guidance

Includes Online Access 
to 62MZCalc Spreadsheets

Standard 61.indd   1Standard 61.indd   1 5/24/2021   9:01:46 AM5/24/2021   9:01:46 AM

Standard 62.2 User’s 
Manual
Product Code: 90147
$80 (ASHRAE Member $60) 

Product Code: 90147          1/21

ISBN 978-1-947192-73-7 (paperback)
ISBN 978-1-947192-74-4 (PDF)

ASHRAE    •    180 Technology Pkwy NW, Peachtree Corners, GA 30092    •    www.ashrae.org

THE DEFINITIVE COMPANION TO STANDARD 62.2
This companion guide provides detailed information on the requirements of Standard 62.2-2019 
and includes tables, illustrations, and examples to aid users in providing for acceptable indoor air 
quality in residential systems. The provisions of Standard 62.2 address mechanical and natural 
ventilation as well as air leakage in these buildings, and this user’s manual provides concrete 
examples on how to apply the criteria set out by the standard.

Standard 62.2 User’s Manual does not reproduce the requirements of the standard but rather 
paraphrases and elaborates upon them. Intended to be used in conjunction with the standard, 
this manual provides

• Information on the intent and application of Standard 62.2

• Sample calculations and examples 

• Best practices for avoiding foul odors and irritating contaminants

• Guidance for whole-building and local exhaust ventilation

• Valuable information on air-moving equipment

• Specific examples and background material

• Useful reference material 

This manual is intended for residential HVAC contractors and installers, as well as residential 
builders, developers, and architects. It may also be useful to code officials and even discerning and 
technically savvy homeowners, real estate agents, and home appraisal professionals. This manual is 
written in clear, direct language, making it understandable to professionals and laymen alike.

Standard 62.2 User’s Manual is an essential supplement for professionals concerned with ventilation 
and indoor air quality in residences. Use it alongside your copy of Standard 62.2-2019.

STANDARD 62.2 USER’S M
ANUAL (Based on ANSI/ASHRAE Standard 62.2-2019)

STANDARD 62.2 
USER’S MANUAL 

Based on
ANSI/ASHRAE STANDARD 62.2-2019
Ventilation and Acceptable Indoor Air Quality in 
Residential Buildings 

This manual provides

• Explanation of Standard 62.2 requirements
• Guidance on ventilation systems and the building 

envelope
• Information on whole-building ventilation, local 

demand-controlled exhaust, and source control
• Recommendations on single-family houses and 

dwelling units in multifamily structures, including 
manufactured and modular houses

Standard 170-2021 
Ventilation of Health  
Care Facilities
Product Code: 86536
$140 (ASHRAE Member $105)

Standard 36-2021 
High-Performance 
Sequences of Operation 
for HVAC Systems
Product Code: 86870
$132 (ASHRAE Member $99)
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Guideline 12-2020 
Managing the Risk  
of Legionellosis 
Associated with  
Building Water Systems 
Product Code: 86865
$105 (ASHRAE Member $79)

Standard 180-2018 
Standard Practice for 
Inspection and Maintenance 
of Commercial Building 
HVAC Systems
Product Code: 86533
$105 (ASHRAE Member $79)

Standard 211-2018 
Standard for Commercial 
Building Energy Audits
Product Code: 86637
$105 (ASHRAE Member $79)

Guideline 0-2019  
The Commissioning 
Process
Product Code: 86856
$105 (ASHRAE Member $79)
SEE ALSO 
Commissioning Stakeholders 
Guide, p.3

Standard 188-2021 
Legionellosis:  
Risk Management  
for Building  
Water Systems
Product Code: 86646
$105 (ASHRAE Member $79)

Standard 202-2018 
Commissioning  
Process for Buildings  
and Systems
Product Code: 86622
$105 (ASHRAE Member $79)

ANSI/ASHRAE/ACCA Standard 180-2018
(Supersedes ANSI/ASHRAE/ACCA Standard 180-2012)

Standard Practice for
Inspection and

Maintenance of
 Commercial Building

HVAC Systems
Approved by ASHRAE on June 11, 2018; by the Air Conditioning Contractors of America on May 13, 2018; and by the
American National Standards Institute on June 11, 2018.

ASHRAE® Standards are scheduled to be updated on a five-year cycle; the date following the Standard number is the year
of ASHRAE approval. The latest edition of an ASHRAE Standard may be purchased on the ASHRAE website
(www.ashrae.org) or from ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail:
orders@ashrae.org. Fax: 678-539-2129. Telephone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in
US and Canada). For reprint permission, go to www.ashrae.org/permissions.

© 2018 ASHRAE and ACCA®                 ISSN 1041-2336

Standard 135-2020  
BACnet—A Data 
Communication Protocol 
for Building Automation 
and Control Networks
Product Code: D-86445
$132 (ASHRAE Member $99)

ASHRAE Guideline 12-2020

Managing the Risk of
Legionellosis Associated

with Building Water Systems

Approved by the ASHRAE Standards Committee on March 26, 2020, and by the ASHRAE Board of Directors on March 30,
2020.

This Guideline is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Guideline. Instructions for how to submit a
change can be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance). 

The latest edition of an ASHRAE Guideline may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 678-539-
2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For reprint per-
mission, go to www.ashrae.org/permissions.

© 2020 ASHRAE                  ISSN 1049-894X

ANSI/ASHRAE 
Standard 55-2020 
Thermal Environmental 
Conditions for Human 
Occupancy
Product Code: 86201
$140 (ASHRAE Member $105)

ANSI/ASHRAE Standard 55-2020
(Supersedes ANSI/ASHRAE Standard 55-2017)

Includes ANSI/ASHRAE addenda listed in Appendix N

Thermal
Environmental
 Conditions for

Human Occupancy

See Appendix N for ASHRAE and American National Standards Institute approval dates.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway NW, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2021 ASHRAE                  ISSN 1041-2336

Standard 90.4-2022 
Energy Standard for  
Data Centers  
Product Code: 86237
$178 (ASHRAE Member $133)

ANSI/ASHRAE Standard 90.4-2022
(Supersedes ANSI/ASHRAE Standard 90.4-2019)

Includes ANSI/ASHRAE addenda listed in Appendix E

Energy Standard for
Data Centers

See Informative Appendix E for approval dates by ASHRAE and the American National Standards Institute.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway, Peachtree Corners, GA 30092. E-mail: orders@ashrae.org. Fax:
678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For
reprint permission, go to www.ashrae.org/permissions.

© 2023 ASHRAE                  ISSN 1041-2336

Online supporting files include Section 6 MLC calculation examples.

PDF includes hyperlinks for convenient navigation. Click a reference to a section, 
table, figure, or equation and jump to its location in the document.

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.
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Fundamentals of  
HVAC Control Systems
Product Code: (I-P) 90551,  
(SI) 90552
$199 (ASHRAE Member $150)

Fundamentals of Design 
and Control of Central 
Chilled-Water Plants
Product Code: (I-P) 98014,  
(SI) 98016
$199 (ASHRAE Member $150)

Fundamentals of Heating 
and Cooling Loads
Product Code: (I-P) 98045 
$199 (ASHRAE Member $150)

Fundamentals of 
Building Operation, 
Maintenance and 
Management
Product Code: 98021
$199 (ASHRAE Member $150)

Fundamentals of  
Water System Design, 
Second Edition
Product Code: (I-P) 98020,  
(SI) 98035
$199 (ASHRAE Member $150)

Fundamentals of  
HVAC Systems
Product Code: (I-P) 90448,  
(SI) 90449
$174 (ASHRAE Member $131)

Fundamentals of 
Psychrometrics,  
Second Edition
Product Code: (I-P) 98048,  
(SI) 98049
$199 (ASHRAE Member $150)

Fundamentals of Steam 
System Design
Product Code: (I-P) 98030
$199 (ASHRAE Member $150)

Fundamentals of 
Refrigeration,  
Second Edition 
Product Code: (I-P) 98044,  
(SI) 98046
$199 (ASHRAE Member $150)

Earn PDHs with Self-Directed Learning

1791 Tullie Circle NE • Atlanta, GA 30329 • www.ashrae.org

Your Source for HVAC&R Professional Development

Fundamentals of  
Heating and Cooling Loads

(I-P Edition)

A Fundamentals of HVAC&R Series 
Self-Directed Learning Course 

SDL Blue Cover.indd   1 11/11/2015   11:59:33 AM

Fundamentals of
Building Operation, 
Maintenance, and
Management
Angela Lewis  Bradley Brooks

A Course Book for 
Self-Directed or Group Learning

I-P/SI
Inch-Pound/
International System

Includes Skill Development Exercises 
for PDH, CEU, or LU Credits

FUNDAMENTALS OF
STEAM SYSTEM DESIGN

(I-P EDITION)

A Fundamentals of HVAC&R Series
Self-Directed Learning Course

Your Source for HVAC&R Professional Development

FrontCover.fm Page 1 Thursday, April 25, 2019 9:45 AM

Companion Readers for eLearning





Why ASHRAE eLearning?

	 n	 Expertise: Created by HVAC&R professionals using ASHRAE’s 
		  extensive pool of knowledge.

	 n	 Convenient: Employees can learn anytime, anywhere, from any 
		  computer with internet access.

	 n	 Easy Administration: No special software required. Transcripts 
		  maintained automatically. Free tracking reports.

	 n	 Affordable: Reasonably priced. Save even more with group discounts.

There are 250 hours of training available, and more to come!

For a complete catalog of ASHRAE eLearning, visit 
elearningcatalog.ashrae.org

For more information contact elearning@ashrae.org or 678-500-3917

eLearning eLearning 
The Complete HVAC&R Learning Experience

Why ASHRAE eLearning?
• Expertise: Created by HVAC&R professionals using ASHRAE’s extensive pool of knowledge.
• Convenient: Employees can learn anytime, anywhere, from any computer with internet access.
• Easy Administration: No special software required. Transcripts maintained automatically. Free 

tracking reports.

• Affordable: Reasonably priced. Save even more with group discounts.

Discounts Available

Group Size ASHRAE Chapter Groups

5-10 users 10% Off Member Price

11-19 users 15% Off Member Price

20-49 users 20% Off Member Price

There are 250 hours of training available, and more to come!  

For a complete catalog of ASHRAE eLearning, visit elearning.ashrae.org

For more information contact elearning@ashrae.org or 678-500-3917

eLearning eLearning 
The Complete HVAC&R Learning Experience

Why ASHRAE eLearning?
• Expertise: Created by HVAC&R professionals using ASHRAE’s extensive pool of knowledge.
• Convenient: Employees can learn anytime, anywhere, from any computer with internet access.
• Easy Administration: No special software required. Transcripts maintained automatically. Free 

tracking reports.

• Affordable: Reasonably priced. Save even more with group discounts.

Discounts Available

Group Size ASHRAE Chapter Groups

5-10 users 10% Off Member Price

11-19 users 15% Off Member Price

20-49 users 20% Off Member Price

There are 250 hours of training available, and more to come!  

For a complete catalog of ASHRAE eLearning, visit elearning.ashrae.org

For more information contact elearning@ashrae.org or 678-500-3917


