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DISTINGUISHED 
PRESENTATIONS222

Society 
2022 ASHRAE Winter Conference – Hybrid 
2022 ASHRAE Annual Conference – Hybrid 

Topical
2021 ASHRAE Building Performance Analysis Conference – Hybrid
IAQ 2020: Indoor Environmental Quality Performance Approaches - 
Hybrid
Transitioning from IAQ to IEQ Ventilation 2022: 13th International  
Industrial Ventilation Conference for Contaminant Control – Hybrid 

(Virtual and In-Person)

Principles 
of Heating,
Ventilating,

and 
Air Conditioning

Ninth Edition

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 978-1-947192-71-3 (paperback)
ISBN 978-1-947192-72-0 (PDF)
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SOLUTIONS MANUAL 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-fi rst mindset • Internet of Things • Operational analytics
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ISBN 978-1-947192-75-1 (paperback)
ISBN 978-1-947192-76-8 (PDF)

Product code: 90465     04/22

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

INTENTIONAL DESIGN for EFFECTIVE O&M
Operational excellence is the result of consistent and reliable building performance that 

optimizes the total cost of ownership, minimizes environmental impact, and yields maximum 
benefi cial use to both the building’s owner and its occupants. In application, operational 
excellence is the culmination of an effectively operated building environment, yielding the 
utmost effi ciencies of well-designed and well-constructed systems that result in the 
maximized use of a building at the minimum level of wasted resources.  

Design enables operational excellence by providing the foundational structure and 
systems to effectively serve a building’s needs. Designers have the unique ability to impact 
the long-term operation of a building through integrated and thoughtfully designed systems. 
As the planning, design, and construction of any particular structure represents only a 
fraction of the life-cycle cost of a building, it is critical that the design is informed and 
intentional to provide adequate maintenance capabilities and operational effi ciencies over 
the entire life of the building systems.  

Major advances have been made in the technology related to building equipment and 
control systems, but there is still a large gap between the designed, expected operation and 
the actual operation of a building. This gap impacts the indoor environmental quality and the 
energy use of many buildings around the world.

Designing for Operational Excellence helps bring operations to the forefront of the design 
process, enabling designers to design buildings and systems that focus on long-term 
operational excellence and detailing the process and considerations for incorporating 
operational excellence into any building’s design. The guide gives building owners, designers, 
commissioning providers, and building operators the guidance they need to understand the 
operational needs of buildings, to design and operate systems in this environment, and to 
provide safe, comfortable, effi cient, and affordable conditions in the built environment. 
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TECHNOLOGY

21
STANDARDS & GUIDELINES 
PUBLISHED

41 ACTIVE 
PROJECTS

3,800+
TOTAL TECHNICAL 
INQUIRIES

ANSI/ASHRAE Standard 15-2016
(Supersedes ANSI/ASHRAE Standard 15-2013)

Includes ANSI/ASHRAE addenda listed in Appendix F

Safety Standard for
Refrigeration Systems

See Appendix F for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors, and the Ameri-
can 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. The change submittal form,
instructions, and deadlines may be obtained in electronic form from the ASHRAE website (www.ashrae.org) or in paper
form from the Senior Manager of Standards. The latest edition of an ASHRAE Standard 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 permission, go to www.ashrae.org/permissions.
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DEVELOPMENT

FINANCIAL

 $26.793M $27.175MREVENUE EXPENSE

ASHRAE APPLICATION OF FUNDSASHRAE SOURCE OF FUNDS

RP CAMPAIGN TOTAL

$2.3M
(Research, YEA, ALI, Scholarships, General)

$922,500
RAISED IN NEW 
ENDOWMENTS

$254,000
AWARDED THROUGH

79
SCHOLARSHIPS

$2.9M TOTAL CASH 
RAISED*

GOVERNMENT 
OUTREACH 

EVENTS 

107
EVENTS

225
MEMBERS IN 
ATTENDANCE

MARKETING

2,721,430
VISITS TO ASHRAE.ORG

69,561 115,509

20,953 6,396

12 Months ended June 30, 2022 12 Months ended June 30, 2022

29%

13%

13%

7%

8%

4%

43%

17%

9%

8%

8%

7%

GIVEN IN SUPPORT OF 
YEA PROGRAMS 

$11,250

WITHIN THE RP CAMPAIGN

$1.8M
RAISED FOR 

RESEARCH ONLY

GOVERNMENT AFFAIRS

Meetings, Training Courses 
& Transportation      

Occupancy &
Office Expenses

DOLLARS GIVEN BY ASHRAE 
REGIONS, CHAPTERS AND SECTIONS

$875,287

*More than 5,000 contributions from Members, Organizations and other Associations

Publication Sales

Other Other

SUPPORT PROVIDED FOR
 EDUCATION/ALI PROGRAMS

$134,242

Advertising Income

Contributions

Education

Meetings & Conferences
6%

Membership Dues

Personnel

Publications, 
Communications 

& Promotion

8%
Research

Outside Services

2

2,202

TRADESHOWS

20%
Exposition Income

FOLLOWERS FOLLOWERS

FOLLOWERS FOLLOWERS

FOLLOWERS

GOVERNMENT
UPDATE

NEWSLETTERS

ARTICLES 
&

READERS

552

2,370


