ASHRAE )

bym

W ﬂ//// (et

///

CERTIFIED HVAC DESIGNER (CHD)



ASHRAE® S | 4 < > bl || Al

ISBN 978-1-947192-59-1 (PDF)

© 2020 ASHRAE
1791 Tullie Circle, NE
Atlanta, GA 30329
www.ashrae.org

All rights reserved. ASHRAE is a registered trademark in the U.S. Patent and
Trademark Office, owned by the American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc.

ASHRAE has compiled this publication with care, but ASHRAE has not investigated,
and ASHRAE expressly disclaims any duty to investigate, any product, service,
process, procedure, design, or the like that may be described herein. The
appearance of any technical data or editorial material in this publication does not
constitute endorsement, warranty, or guaranty by ASHRAE of any product, service,
process, procedure, design, or the like. ASHRAE does not warrant that the
information in the publication is free of errors, nor that use of this publication
guarantees success on the CHD certification exam, and ASHRAE does not
necessarily agree with any statement or opinion in this publication. The entire risk of
the use of any information in this publication is assumed by the user.

No part of this publication may be reproduced without permission in writing from
ASHRAE, except by a reviewer who may quote brief passages or reproduce illustrations
in a review with appropriate credit, nor may any part of this publication be reproduced,
stored in a retrieval system, or transmitted in any way or by any means—electronic,
photocopying, recording, or other—without permission in writing from ASHRAE.
Requests for permission should be submitted at_ www.ashrae.org/permissions.

ASHRAE Staff

SPECIAL PUBLICATIONS Cindy Sheffield Michaels, Editor
James Madison Walker, Managing Editor of Standards
Lauren Ramsdell, Associate Editor
Mary Bolton, Assistant Editor
Michshell Phillips, Senior Editorial Coordinator
PUBLISHING SERVICES David Soltis, Group Manager of Electronic Products and Publishing Services
Jayne Jackson, Publication Traffic Administrator

DIRECTOR OF PUBLICATIONS  Mark S. Owen
AND EDUCATION

Developed in partnership with:
=

learnethos

CERTIFICATION STUDY GUIDE | CERTIFIED HVAC DESIGNER (CHD) 2



ASHHAE®f S | 4 4 > >l || AR

ACKNOWLEDGEMENTS

The ASHRAE Certification Committee would like to thank the ASHRAE
Foundation Board of Trustees, without whose support this Certification Study
Guide would not have been possible. The Foundation’s commitment to
supporting an innovative, resource-rich study guide, which leverages
instructional design best practices, will help ensure effective adult learning
that drives desired outcomes and helps HVAC designers work toward
achieving their CHD certification goals.

CONTRIBUTORS

ASHRAE would like to thank the Certified HVAC Designers who contributed
written materials, technical expertise, and editorial comment in creation of this
study guide.

Nissun Feiner, C.Tech, CHD
Delta-T Designs Inc.

Kyle E. Koval, CHD
East Hills Engineering Associates LLC

Joshua Mee, CHD
Wendel Companies

Ahmad F. Shaar, BCXP, BEMP, CHD, HBDP, HFDP, OPMP
MAG International

Roger Tiguelo, CHD
GRG Prime Engineering Solutions Co



ASHRAE® S | 4 4 > | || Al

CONTENTS

INTRODUCGCTION ..ottt e e e e e e eaaaas 6
How to Use This Study GUIdE.........ccoovviiiiiiii i 7
CHD Exam Preparation RESOUICES ........ccceeeiiiiiiiiiiiieeeeeeiiiiiiieeeee e 10

SECTION 1.1: DOMAIN 1, SYSTEM DESIGN, TASKS A-F ....cevvveeenn. 12
OVBIVIBW ...ttt e e e e e e et e e e e e e e e st eeaaee s 12
Quick Quiz, Domain 1, Section 1.1, Tasks A-F.......cccccviiieiiiiiiiiieininnnn, 14
SeIf-ASSESSMENT ...ciiiieiiiei e 15

SECTION 1.2: DOMAIN 1, SYSTEM DESIGN, TASKS G-L .....cccocceee. 17
OVBIVIBW ..ttt e e e e e e et et e e e e e e st aneeeaeee s 17
Quick Quiz, Domain 1, Section 1.2, Tasks G-L .........cccvveeeeieeeeeiiiinnnnnn. 18
Self-ASSESSMENT ...ceiiiiiiiieee e 19

SECTION 1.3: DOMAIN 1, SYSTEM DESIGN, TASKS M-R.................. 21
OVEIVIBW ...t 21
Quick Quiz, Domain 1, Section 1.3, Tasks M-R.........cccccoveeiiiieiiiiinnnnnn. 22
Self-aSSESSMENT .....cooiiiiiiiiiii e 23

SECTION 1.4: DOMAIN 1, SYSTEM DESIGN, TASKS S-Z.....cc...ccco..... 25
OVEIVIBW ... 25
Quick Quiz, Domain 1, Section 1.4, Tasks S-Z..........ccccvvveeiieeereeeennnnnn. 26
Self-aSSESSMENT ....coiiiiiiiiieiee 27

DOMAIN 1: SYSTEM DESIGN PRACTICE EXAM QUESTIONS........... 30

SECTION 2: DOMAIN 2, DESIGN CALCULATIONS .......ccooveviiiieeeeenen. 39
OVEIVIBW ..ttt ettt ettt e e e e e e s et e e e e e e e s nnbaeeeeeaee s 39
Quick Quiz, Domain 2, TASKS A-J ....coiiieeiiiiiiiiiie e 40
Self-ASSESSMENT ...ceiiiiiiiiieiee s 41

DOMAIN 2: DESIGN CALCULATIONS PRACTICE EXAM QUESTIONS

................................................................................................................. 43

SECTION 3: DOMAIN 3, PROCEDURAL .....cooiiiiiiiiiiieeee e 49
OVEIVIBW ...ttt 49
Quick Quiz, Domain 3, Tasks A-K ...ccoiieeiiiiiiiieiieeeeeeee e, 50
Self-aSSESSMENT ....coiiiiiiiiieiee 51

DOMAIN 3: PROCEDURAL PRACTICE EXAM QUESTIONS............... 53

CERTIFICATION STUDY GUIDE | CERTIFIED HVAC DESIGNER (CHD)



ASHRAE® S | 4 4 > | || Al

SECTION 4.1: DOMAIN 4, COORDINATION, TASKS A-J ....ovvvvvveeeennne 56
OVBIVIBW ..ttt ettt e e e e e s e e e e e e e e eaaeeas 56
Quick Quiz, Domain 4, Section 4.1, Tasks A-J........cccciviieeeeeeeeeeeiiinnnn. 57
Self-ASSESSMENT ...ceiiiiiiiii e 58

SECTION 4.2: DOMAIN 4, COORDINATION, TASKS K-U ......ccccceeee. 60
OVEIVIBW ...t 60
Quick Quiz, Domain 4, Section 4.2, Tasks K-U ..........cccoceeeeiieeeiiieininnnn. 61
Self-aSSESSMENT .....ccciiiiiiiiiiii 62

DOMAIN 4: COORDINATION PRACTICE EXAM QUESTIONS............. 64

MY CHD CERTIFICATION EXAM STUDY MAP ... 69
LI T3 G N[0 (TS 69
STUAY PIAN <. 76

PRACTICE EXAM QUESTIONS: ANSWER KEY ....cccvviieiiieeiiiiiiiieenn. 77
Domain 1: SYStem DESIgN ......oocuviiiiiiiieeeeiaiiieee e 77
Domain 2: Design Calculations..........ccoooeeeiiieiiiiiiiee e, 78
Domain 3: ProCeAUral .......ccooooeieeiieeeiee e 79
Domain 4: CoOrdiNAtiON ..........oiiuviiiiiieiee e e e 79

APPENDDX o 80
Common HVAC Design FOrmulas .........ccoovvuiiiiniieenireeiiiee e, 80

GLOSSARY ittt a e 89

CERTIFICATION STUDY GUIDE | CERTIFIED HVAC DESIGNER (CHD)




ASHHAE®\f S I 4 < > >l || AR

INTRODUCTION

ASHRAE is an international membership society committed to the
advancement of the arts and sciences of heating, ventilation, air-conditioning,
and refrigeration to serve humanity and promote a sustainable world. The
Certified HVAC designer (CHD) certification program supports this mission by
validating job competency as understood in internationally recognized
technical information, reflecting the best practices that lead our industry.

PURPOSE OF THE CHD CERTIFICATION

The CHD certification program validates competency of the HVAC designer,
working under the responsible charge of an engineer, to do the following:

Design HVAC systems to meet building/project requirements, including load
calculations, equipment selection and sizing, mechanical equipment room design,
duct and piping design, and layout for the development of HVAC plans for permit
and construction.

More information about the
CHD credential and eligibility

This Study Guid(_a provides a f_ramework and tools to h_elp you self-assess SR B 5e TR i e
your knowledge in HVAC design and create a customized, self-paced study ASHRAE website and in the
plan for the CHD exam. ASHRAE offers numerous resources in the field. The CHD Candidate Guidebook.

Study Guide will help you target which resources are most beneficial based
on your own professional development needs.

In this Study Guide, you, the candidate, are expected to evaluate your
personal skills and qualifications against numerous Tasks broken down into
individual Domains.

Depending on your experience level, some of these Tasks may be daunting
and unfamiliar. If that is the case, consider it an opportunity for growth and
devote extra attention to these matters. David Underwood, P. Eng., 2015-
2016 ASHRAE President, once said that “we in the engineering community
are in the solutions industry.” Based on this statement, it is your job to identify
problems and produce solutions. The Tasks included in Domains 1-4
represent the skills necessary to produce solutions for HVAC-related
problems, and this Study Guide represents your opportunity to fill gaps in
your knowledge or experience base.

Using navigation buttons at top of screen: The buttons located at the top Clicking links in this document
of each page allow you to navigate through this document. Click on these will open i
buttons to take you Back to view the last page you were on or to the First Iﬂ;:’ggﬁ‘ig ;?CEaJF;gV%LeeEZCK
Page, Previous Page, Next Page, or Last Page. The Glossary button you left off.

provides a direct link to the full glossary.
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THE OVERARCHING GOALS OF THE STUDY GUIDE ARE TO:

e Provide a framework and tools for customized, self-paced exam preparation

e Focus your review on key elements of recommended exam preparation
resources

e Review knowledge needed to design HVAC systems to meet building/project
requirements

Build knowledge and skills across the four (4) Domains of the CHD exam,
which are:

o Domain 1: System Design

Domain 2: Design Calculation

. “1 ) Domain 3: Procedural

o Domain 4: Coordination

o I|dentify key terms and concepts used by HVAC designers

e Provide the opportunity for you to test your acumen and readiness for the
CHD exam

e Help you assess your own individual core content strengths and weaknesses,
and build a study map customized for your needs

This Study Guide is designed as a workbook that contains tools you can use
to assess what you need to focus on as you prepare to take the exam.

The Study Guide is organized by Domains and Tasks. There are four
Domains total, some of which have numerous Tasks (Domain 1 has 26
Tasks, for example), so we've broken them down into segments. The CHD
certification exam was developed to assess your competence to perform
each of these Tasks as organized under each Domain, so this is a great way
to organize your study leading up to the exam and to also build and validate
your knowledge, skills, and abilities as an HVAC designer.

ASHRAE offers numerous resources to help you study for the CHD
certification exam; however, which resources do you need to review to
prepare for the exam? The tools in this Study Guide link the Domains and
Tasks with the resources available from ASHRAE to help you review and
study the content. The tools will also help you determine which Tasks you
need to focus upon. So, for example, if through the Self-assessment and
Quick Quiz contained herein you discover that you have limited knowledge of
Domain 1: System Design, Task A: Size supply, return, and exhaust ducts,
the Study Guide will direct you to the 2017 ASHRAE Handbook—
Fundamentals, Chapter 21.

ASHRAE Resources are listed
in this Study Guide and are
available in the ASHRAE
Bookstore



