N

\
ANSIZASHRAE S ANDARD 62. 1 -2019
Ventilation“for Acceptable Indoor‘Air Quality i x e

Includes Online Access
to 62MZCalc Spreadsheets

xplamtron-d'Stan d ard 62.1 requirements

mdanee-on'de‘s-lgnmg and installing ventilation syst

. Supplementary materials that assist in ventilation rate
procedure calculations

= Description of good indoor air quality and effective
ventilation

» Useful references
* Operation and maintenance guidance




Standard 62.1

User’s Manual

Based on

ANSI/ASHRAE
Standard 62.1-2019

Ventilation for Acceptable Indoor Air Quality

ASHRAE

Atlanta



ASHRAE RESEARCH: IMPROVING THE QUALITY OF LIFE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating ventilation, air conditioning, refrigeration and their allied fields. With world headquarters in metro
Atlanta, Ga., the Society provides essential resources to improve building systems, energy efficiency, indoor air qual-
ity, refrigeration and resilience.

As an industry leader in research, standards writing, publishing, certification and continuing education, ASHRAE and
its members are dedicated to promoting a healthy and sustainable built environment for all through strategic partner-
ships with organizations in the HVAC&R community and across related industries. The Society's worldwide member-
ship is reflective of the impact, reputation and credibility of ASHRAE's resources within the United States and abroad.

For more information and to stay up-to-date on ASHRAE, visit ashrae.org and connect on LinkedIn, Facebook, Twit-
ter and YouTube.

© 2004, 2006, 2011, 2017, 2021 ASHRAE
All rights reserved.

Printed in the United States of America.
ISBN: 978-1-947192-93-5 (Paperback)
ISBN: 978-1-947192-94-2 (PDF)

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

ANSI is a registered trademark of the American National Standards Institute.

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, 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, photo-
copying, recording, or other—without permission in writing from ASHRAE. Requests for permission should be sub-
mitted at www.ashrae.org/permissions.

Updates and errata for this publication will be posted on the
ASHRAE website at www.ashrae.org/publicationupdates.




Contents

L0 oY 0 1 1= o | RPNt 1
o 10T 4
L= L= 4
€= 1 1 ] 1= N 5
PO e ... . 7
General INFOrMELION. ... 7
AUAIEBNCE ... et e e ettt ettt e e e e e et e bbb e e e e e e e e entaba e as 7
o [ [T o = 7
Official INterpretations ........... i 7
Standard 62.1 Organization.........coooi oo 8
Organization and Use of the User's Manual...............oooviiiiiiiiiiiii e 9
Data and ANalYSis TOOIS ... ..o et e e e e e e e e e eas 9
ACKNOWIEAGMENLS....... ..o s s s s e e r s s nm s s s s rn s nnmmnssssnsnns 10
I ¥ T o T T N 1
L@ Y= YT € e I PR 11
Regulatory Application (§71.2) ..euuuue i 11
ST aTo [ S TN [o [T aTo TSR €1 R ) IR 11

2 o o T o =X SRR 13
SPACES COVEIrEA (§2.1) oo 13
Scope Of ReqQUIrEMENES (§2.2) ...iiieeiiiiiii et e e e e et e e e e e e e eeeennans 13
ISSUES COVEIEA (§2.3) ..uniii ettt e e e e e e e e e et e e e e e e e e e e raa e eeeas 13
Laboratories, Healthcare, and Smoking SPaces (§2.4) .......cuuviueiiiiiiiiiiiieeeeeeeeeeee e 13

3 Definitions, Abbreviations and ACronyms..........cccceeecciiiiiiirsieesssrr s e 15
DY {114 ) PRSPt 15
Abbreviations @and ACIONYIMS ........uuuiiii et e e e e e et e e e e e e e e e aataa e s e e eeeeeeesnnnns 15

L 30 T Lol N T @ 1T T 1 I 3 17
OVBIVIBW ..ot 17
Regional Air QUAIIEY (§4.7) ..eeeeeieieiiieiiititi ettt eeeeteeaeaeeeeeeeeeeeeeeeseeeeesseessstsesessssssssnssenesnnnnen 17
Local Air QUANTY (§4.2) ...eeiiieeiii ettt ettt e et e e e e e e e e e e e e e e aenee 18
DOCUMENTALION (§4.3) ..uuiiii it e e a e e 19
Regional Air Quality ComplianCe ........ccooeeiiii i 19
Local Air Quality Survey Information...........ccccoiie 19
ST 0] 4= 20

5 Systems and EQUIPMENT ........coeeiiiiiiiiiircsns s s r e r s s s e e e e rnmm s nnnens 21
LYY 1= T 21
Ventilation Air Distribution (§5.1) ..o 21
Designing for Air Balancing (§5.1.1) .ouueeiii i 21
Plenum SystemS (§5.1.2) oo 22
DocUMENTAtioN (§5.1.3) 1oiiiiiiiii i 25
Exhaust DUCE LOCAION (§5.2) ....eeeiiiiiiiiiiieieiei ettt eeeeeeeeesssessesnennnne 25
Ventilation System Controls (§5.3) ..uuuoriii i 27

Standard 62.1 User’s Manual 1



Contents

AIrstream SUMACES (§5.4).. .o i e e e e e e e e et as 29
Resistance to Mold Growth (§5.4.1) ..o 29
Resistance 10 Erosion (§5.4.2).....ccooeeiiiiii e 29

OULdOOr Al INtAKES (§5.5) 1o 30
o Tor= 1o T T 28 T PR 30
Rain Entrainment and Intrusion (§5.5.2 and §5.5.3) ..o 32
SNOW ENtrainment (§5.5.4) .. ..ueiiiiiie e 33
Bird SCrEENS (§5.5.5) . iiiiiiiii ittt ettt a e e e aaaeaara 34

Local Capture of Contaminants (§5.6) .......cocuuuiiiiiiieiiii e 34

Ozone Generating DEVICES (§5.7) .uvuuuuiiii ettt e e e e et e e e e e e eeeennans 34

COmMbBUSTION AN (85.8) i 35

Particulate Matter Removal (§85.9) ...ooveeiiiiii e 35

Maximum Indoor Air Dew Point in Mechanically Cooled Buildings (§5.10) ........cocvvvciiiiiiennns 35

Building EXFItration (§5.171) ...eeriiiiiiii e 37

Drain Pans (§5.12)...cceiiiiii ittt e e e e e aa 40
Drain-Pan Slope (§85.12.1) oo 40
Drain OULIEE (§5.12.2) . .uiiieiieie ettt e e e e e e e e et e e e e e e e e e e naeeeeeeas 41
Drain Seal (§5.12.3) 1o 41
Pan Size (§5.12.4) ... e a e 41

Finned-Tube Coils and Heat Exchangers (§5.13) ....uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeees 42
D= T T = T Eo N T Tt T 1 TSP 42
Finned-Tube-Coil Selection for Cleaning (§5.13.2) ....coo e 43

Humidifiers and Water Spray Systems (§5.14) .....uuuiiiiiiiieiiiiiiiiieiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeneeennee 44
Water QUAITY (8§5.14.1) oottt e e e e e e e e e e e e e eeaaeeeeaa 44
(001 1 0T i o] g T Lo Tt 30 44

Access for Inspection, Cleaning, and Maintenance (§5.15).........uciiiiiiiiiiicii e, 45
Equipment Clearance (§85.15.1) oo 45
Ventilation Equipment ACCESS (8§85.15.2) ..o 45
Air Distribution System (§5.15.3) ..oiieiiiiiii i 46

Building Envelope and Interior SUfaces (§85.16) ....ooorieieiiieieeeeee e 46
Building ENVEIOpE (§5.16.1) ..o iiiiieiiiie et e e e e eaaae 47
Condensation on Interior SUfaces (§5.16.2).......uuuuuiuiiiiiiiiiiiiiiiiiiiiieieiieeeeeeeeeeeeenenees 48

Buildings with Attached Parking Garages (§5.17) ....ui i 48

Air Classification and Recirculation (§5.18).......uuuiiiiiiiiiiiiiiiiiieiiei ettt eeeeeeeeeeeeeeeeeeeees 49
ClassifiCation (§5.18.1) . ii ittt e e e e e e e e 49
Redesignation (§5.18.2) ... 49
Recirculation Limitations (§5.18.3) ....uueiiiiiiiiiiiie e 51
DocumMENtation (§5.18.4) .oouuueii i 51

ETS Areas and ETS-Free Areas (8§85.19) ... iiiiiiiiieiiiiiiiiiiiiteeteteeieeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeennees 52
107 F= E1S] o7 o] T T TR 1 T I 54
Physical Separation (§5.19.3) ... 59
TranSTEr Al (§5.10.4) ... 60
Recirculation Prohibition (§5.19.5) ....uuuuiiii i 60
EXhaust Systems (§5.19.6) . .ciii i 61

2 Standard 62.1 User’s Manual



Contents

ST To [ E= o T TN € T Tt TN ) TSP 61
Reclassification (§5.19.8) ..oooii i 62

6 ProCedures .........cooiiiiiiiiiiiiiiiii i 63
LT LT T e 1 63
Outdoor Air Treatment (§6.1.4) .. ..o e e e e s 64
Ventilation Rate Procedure (§6.2).......ccooo it 67
Zone Calculations (§6.2.1) ... e e e 75
SiNgle-Zone SyStEMS (§6.2.2) ....vuuiii i 80
100% Outdoor Air SYStems (§6.2.3) ...oeeeiiiiiiiiiiiee et e e 80
Multiple-Zone Recirculating Systems (§6.2.4) ......ccceeiiiiiiiiiii e 80
Designing for Varying Operating Conditions (§86.2.5) ..o 93
DYNamiC RESEL (§86.2.6) .....uuuuiiiiieiieiiiiiee et e e e et e e e e e 98
Indoor Air Quality (IAQ) ProCedure (§6.3) ........uuuuuueueueeieiieiiieieriiieneeeeneneneeeeeeeneneneneeeeeenneennnne 100
Contaminant SOUCES (§6.3.7) ...eeriiieiiiiiiiii et e e e e e e e 102
Contaminant Concentration (§6.3.2) .......couuuiiiiii i 103
Perceived Indoor Air QUality (§6.3.3) .oooeeeeiiie e 103
(D=1 To [ Y o] o] oY= Lo a TN €T TR 10 104
Combined IAQ Procedure and Ventilation Rate Procedure (§6.3.5) .........cuvviviiiiiiiiininnnnnns 105
DocumMENtation (§6.3.6) ...cuvuuuiiiiieieeeiiie e 105
Natural Ventilation ProCedure (§6.4)...... ... e e e eiiiiiiiiiieiiiiiiiiieiieieeeieeeeeeeeeeeeeeeeneeeeeeeeseneeennee 107
Prescriptive Compliance Path (§6.4.1) . ...coi i 108
Engineered System Compliance Path (§6.4.2) ......cccooiiiiiiiiiiiiei e 109
Exhaust Ventilation (§6.5) .......uuiiiiiiiiiiiiiiiiiiiieieieiieeieieeeeeeeeeeeeeeeeeeeeeaeeeeeeeeseeesesneeeesssnnnnnnnnnnnes 113
Prescriptive Compliance Path (§6.5.1) .....c.ccoo i 113
Performance Compliance Path (§6.5.2) ......ccoiiiii oo 113
Design Documentation Procedures (§6.6) .........cooveiiuiiiiiiiiiiiiieees e 115
7 Construction and System Start-Up ..........ooooorrriiiiiii i 116
oY g1 116
CoNSITUCHON Phase (§7.1) .uuueii i e e e et e e e e e e e e e aat e e eaeaeeees 116
FIEIS (§7.1.2) ceeiiiii ettt e e e e e e e e e e e s s et b e e e e e e e e e s annbareeeaaeeas 116
Protection of Materials (§7.1.3) .. oo e 116
Protection of Occupied Areas (§7.1.4) ..o 117
Air Duct System Construction (§7.1.5) ... i 117
SYStEM S art-UD (§7.2) oo 119
F N o] o] ez= 1o o I €02t 1 TR 119
AIr BalanCing (§7.2.2) ..o 119
Testing of Drain Pans (§7.2.3) .. .uuuii et 120
ClEaNINESS (S§7.2.4) .oovei ittt e e e e e e e e e araa——— 121
Testing of Outdoor Air DampPers (§7.2.5) ... 121
System Documentation (§7.2.6) ....ccooe oo 121

8 Operations and MaiNteNaANCe...........coeeieiiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e e e e e 123
LC 7= aTCT = 1IN S F I 123
APPLICAtION (§8.1.1) i 123
Building Alterations or Change of Use (§8.1.2) ......uuiiiiiiiiiiiiee e 124

Standard 62.1 User’s Manual 3



Contents

Operations and Maintenance Manual (§8.2) ..........oiiiiiiiiiiiiie e 125
Ventilation System Operation (§88.3) ...ceeiiiiiiiiii 126
Ventilation System Maintenance (§8.4) ......oovuveiiiii i 126
Water Intrusion (Table 8-1, ItE€M @) .......uu e 127
Appendix A: Dynamic Ventilation Reset Control..........ccceeeciiiiiiiimniccin s 128
OV BIVIBW <. 128
Demand Control Ventilation (DCV) .......cooiiiiiiiiiiiee e e e 128
Fundamentals of CO2-Based DCV .......ccooo oo 128
Steady-State ASSUMPLION .....eiiiiiiiiieiiieii ettt eeeeeeeeeeeeeeaaeeeeeseeeeeesenesnsnsesnennnnnnnes 132
Control of Single-Zone Systems with Airflow Measurement ................ccooevviiiiiii e, 132
Control of Constant-Volume Systems without Airflow Measurement ................................ 133
Control of Multiple-Zone SYSteMS .......cooviiiiiie e 135
Outdoor Air Fraction/Ventilation Efficiency-Based Dynamic Reset............c.coooiiiiiiiiin. 137
Figures
Figure 4-A Outdoor Air Quality FIOW Chart...............uuuiiiiiiiiiiiiiiii 18
Figure 5-A Key to Ventilation System Requirements..............ccccceiiiiiiiiiiiiiee e, 21
Figure 5-1 Typical Ventilation System Controls.............cccuuiiiiiiiiiiii e 28
Figure 5-d Airstream SUIMACES ........ccoiiiiiiiiii e e e e e e e e e e e e e e eeenes 29
Figure 5-K Outdoor Air Intake LOCAtIONS ...........uuuuuiiiiiiiiiiiiiiiii e 31
Figure 5-L “Stretched String” Method............coooiiiiiiiii e 32
Figure 5-M Correct Rain HOOM...... ... e 33
Figure 5-O Outdoor Air Intake to Prevent SNow INtrusion ..........cccooovvveiiiiiiiii e 33
Figure 5-P Compliant Drain Pan, ENd VIEW ........coouuuiiiiiiice et 41
Figure 5-Q Compliant Drain Pan, Plan VIeW .............ooi e 41
Figure 5-R Condensate Drain Pan S€al.............oooiiiiiiiiiiiiiieeee et 42
Figure 5-S Compliant Drain Pan, Sid€ VIEW ............uuuuiuiimmiiiiiiiiieee e 43
Figure 5-T Finned-Tube-Coil Cleanability ..............uuuiiiiiiiiirc e 44
Figure 5-U Humidifier/Water Spray SYSIem ......... . e 45
Figure 5-V Air Distribution System ACCESS.......c.oviiiiiiii i e e 46
Figure 5-X Summary of ETS ReqUIreMENtS...........uuuiiiiiii e 53
Figure 5-Y ETS Exception for DWelling UNitS ..........oooiiiiiiiiiiiieee e 55
Figure 5-Z ETS Signage ReqUIFEMENTS .........ccoiiiiiiiiiii e e et e e e e eeeees 62
Figure 6-A Breathing ZOone ....... ..o e 72
Figure 6-B Ventilation Rate Procedure Flow Chart.............ooovvuiiiiiiiiiiiieee e 74
Figure 6-C System with Multiple Recirculation Paths ...............cccooiiis 82
Figure 6-D IAQ Procedure FIOW Chart ......... ... 101
Figure A-1 SiNGIE-ZONe COx.... . e e e e e e e e e e e e e e e e e e e e as 129
Figure A-2 CO, DCV for Packaged Air-Conditioning Unit...........ccooooiiiiiiiii e 134

Tables

Table 5-A Typical Dry Coil PreSSure DIrOp .......cccooiiiiiiiiiie et e e eaeeens 44
Table 6-A Rz and Rp Values by OCCUPANCY TYPE .....ovviiiiiiiiiiiiiiiiiiiiiieeiiiiieieeieseveneneeeeeeeeenenennnenes 71

4 Standard 62.1 User’s Manual



Contents

Table 6-B Typical Averaging TiMES .......couuuiuiiiiii i et e e e e et e e e e e e e e aat e e eeaaeeees 94
Table 7-A Required Documents Compared to Common Contract Closeout Practice................ 122
Table A-1 Typical Met Levels for Various ACtivities.........ccooeeiiiiiiiiiiiiii e 130
Table A-2 Steady State CO, Concentrations at 400 ppm Ambient ..............evvvvevieiviiiiiiiieiinnnnnn. 131
Examples
Example 1-A Survey Indicates 35% Dissatisfaction ... 11
Example 1-B Retroactive Application of the Standard..............ccoooii i, 12
Example 2-A New Administrative Wing of Laboratory Facility ............ccccooeeeiiiiiiiiic e, 14
Example 4-A Local Air Quality Documentation................uuueeeuiemuiieieeenees 20
Example 5-A Adequate Documentation ..o 25
Example 5-B Snow Depth in ChiCAG0 .. ...uuuuueiiiiiiiii e 34
Example 5-C Dehumidification in Virginia ...........coouuiiiiiiiiieis e e 37
Example 5-D Cold-Water Pipe INSUIation...............uuiiiiiii e 48
Example 5-E Classification of Office in a Restaurant ............ccccccooeiiiiiiieees 52
Example 5-F Nonsmoking Office BUilding...........coouuuiiiiiiiii e 56
Example 5-G Casino that Allows Smoking Throughout ... 56
Example 5-H Smoking Prohibition in BUildings ..........cccoooiiiiiiiiiii e 57
Example 5-1 Measurement of ETS Contaminants ... 57
Example 5-J Airport Terminal with Smoking LOUNge.........cooviiiiiiiiiiiiiieii e 57
Example 5-K Restaurant with Smoking............ e 58
Example 5-L Restaurant with SmoKing Area...........cooiiiiiiiiiie e 58
Example 5-M Continuous Measurement of PreSsure .............uueiiiiiiiiiiiiiiieis e 59
Example 5-N Adjacent Spaces in @ Shopping Center .......... ... 59
Example 5-O Adjacent Spaces in an Office Condominium..............ccoveiiiiiiiiiiiiiieecce e, 59
Example 5-P Door between Kitchen and DiniNg ...........oooiiiiiiiiii e 60
Example 5-Q Common Air Handler for ETS and ETS-Free Areas..........ccccovvveiiiiiiiiiiiiiee e, 60
Example 5-R ETS Reclassification of Hotel Guest ROOM.............iiiiiis 62
Example 6-A PM2.5 ReqUIrEMENt ... i e e e e e e e e e e eeeees 65
Example 6-B Air Cleaning for OZONE .........cooiiiiiiiiiiiiie et e e e e eeaees 66
Example 6-C Building Code Occupancy Estimates.............cooviiiiiiiiiiiiii e 76
Example 6-D Planning for Future ReVISIONS ............uiiiiiiiiiiiee e 76
Example 6-E Occasionally OcCuUpI€d SPACES .......uuuuuumummuiniiiiiiiiiii e 77
Example 6-1 Single-Zone Definition ...........ooiiiiiiiiiie e 81
Example 6-J Finding Critical Zones in Multiple-Zone Recirculating Systems...........cccccccccunnees 84
Example 6-K Minimum Supply Air to Zones Served by Multiple-Zone Recirculating Systems ... 85
Example 6-L Applying the Appendix A Method to VAV Systems............ccccceeiiiiiiiiiiiiiiiiieeeeeee, 85
Example 6-M Ventilation Rate Calculation for a Typical VAV System Using

the Appendix A Method ... 86
Example 6-N Minimum Primary Airflow Set Points on VAV Boxes, Single-Duct Systems.......... 89
Example 6-O Impact of Secondary Recirculation Fraction on Outdoor Airflow Rate................... 89
Example 6-P Ventilation Rate Calculation for a Dedicated Outdoor Air System ........................ 91
Example 6-Q Increasing Ventilation Rate to Meet LEED® v3.0 EQC2 ..........cceeevveeveecuiecreene, 92

Standard 62.1 User’s Manual 5



Contents

Example 6-R Minimum Primary Airflow Set Points on VAV Boxes, Dual-Duct,

and Fan-Powered SYStEMS .........uuuiiiiiiiie e 92
Example 6-S Impact of Zones with Very High Zp; Values............cciiiiiis 92
Example 6-T Speculative Office BUIldINGS ..........oovuiieiiiiiiiiece e 94
Example 6-U Time Averaging Zone Population, Large Open OffiCe..........cccoiiiiiiiniiiiinnnns 94
Example 6-V Time Averaging Zone Population, Private Office..........ccccccooiiiiiiiiiiiiii s 95
Example 6-W Time Averaging Zone Population, Prefunction Space ...............cccevvieiiiiininnnn, 96
Example 6-X Time Averaging with VAV Changeover Systems ...........ccccceeviiiiiiiiiiiiiiee e 97
Example 6-Y Time Averaging Intermittent Supply Fan Operation..............cccooooiiiiiiiiiiiiieneeeen, 98
Example 6-AA IAQ Procedure, Single-Zone SYStem.......ccoo oo 105
Example 6-BB Prescriptive Natural Ventilation Requirements.............ccccoooiiiiiiiiiiiiee e, 109
Example 6-CC Naturally Ventilated Enclosed Private Offices on Interior.............ccccccceeeeiiiiin, 110
Example 6-DD Natural Ventilation Prescriptive Requirements ............cccccooviiiiiiiiiiiieiieeeeee, 111
Example 6-EE Engineered Natural Ventilation System ...........ccccoooiiiiiiiiiic e 112
Example 6-FF Demand Controlled Exhaust in a Parking Garage..........ccooovoiiiiiiiiiiiiiien 113
Example 7-A Temporary Filter During Construction ................eiiiiiiiiiiiiiiii e 117
Example 7-B Protective Measures for Nonpermit JOb ........cccooiiiiiiiiiiiieeeecee e 118
Example 7-C After-Hours Permitted JOD ..o 118
Example 7-D Landlord’s List of RequIrements ..........ccoooiiiiiiiii e 118
Example 7-E System Upgrade ... 120
Example 7-F Duct Cleaning Prior to System Start-Up .......ccoooioiiii e 121
Example 8-A Reevaluation of Ventilation System, No Change in Use or Occupancy ............... 123
Example 8-B Reevaluation of Ventilation System, Change in Occupancy and

Design ASSUMPLION .....coiiiiiiiiiei e e et e e e e e e e et e e aeaaees 124
Example 8-C Reevaluation of Ventilation System, Change in Occupied Schedule.................... 124
Example 8-D Complete RecalCulation ..............oooeiiiiiiiii i 125
Example 8-E Reevaluation of Ventilation System, Change in Seating Patterns ...................... 125
Example 8-F Required System Operation........ ... 126
Example 8-G Compliant Water Treatment Programs ..........ccooooiiioioiiiiiieeeeeeeee e 126
Example A-1 Occupancy SENSOr DOV ........ oot e e e e e e eeees 136
Example A-2 CO2 DCV with Packaged AC Unit.... ..o 136

6 Standard 62.1 User’s Manual



Preface

General Information

The explanatory material, detailed information, figures, tables, and examples contained within this user’s
manual are provided to aid the user in designing, installing, and operating buildings in accordance with
ANSI/ASHRAE Standard 62.1-2019, Ventilation for Acceptable Indoor Air Quality (referred to in this
manual as simply “the standard”).

Standard 62.1 was written to be code-enforceable, and therefore contains only mandatory language. This
manual does not reproduce the requirements of the standard but rather paraphrases and explains them.
Intended to be used in conjunction with the standard, this manual
= offers information on the intent and application of Standard 62.1;
= explains the standard through the use of sample calculations and examples;
= encourages the user to apply the principles of good indoor air quality and effective ventilation when
designing buildings and building systems;

= provides useful reference material to assist designers in efficiently completing a successful and
compliant design;

= gives guidance to building operation and maintenance personnel; and

= instructs the user in the application of tools used for compliance with Standard 62.1-2019. In
particular, three recently-revised spreadsheets, updated for the 2019 edition, that assist in the
Ventilation Rate Procedure calculations are available at www.ashrae.org/62-1-2019UM.

Audience

This user’s manual is intended for use by

= architects and engineers who must apply the standard to the design of their buildings;

= manufacturers of systems and components who choose to provide the industry with complying
equipment;

= plan examiners and field inspectors who will be charged with enforcing the standard in areas where it
is adopted as code;

= general and specialty contractors who must construct buildings in compliance with the standard; and

= operators and maintainers who must ensure the compliance of the building throughout its lifespan.

Addenda

Standard 62.1 is a dynamic document undergoing continuous maintenance with addenda, errata, and
interpretations issued throughout its life. When using this manual to comply with a code based on Standard
62.1, check whether any addenda have been incorporated int that code, and read those addenda carefully.
Also, if the adopted code references a version of the standard prior to 2019, then the information contained
within this manual may not apply.

Published addenda to the current and previous editions of the standard are posted online at
www.ashrae.org/technical-resources/standards-and-guidelines/standards-addenda.

Official Interpretations

Standing Standards Project Committee (SSPC) 62.1 provides official interpretations of the standard upon
written request. Interpretations are restricted to the words contained within the standard itself and cannot
encompass design reviews and/or proposals for changes. Address requests for interpretations to the
Manager of Standards, ASHRAE, 180 Technology Parkway, Peachtree Corners, GA 30092.
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The SSPC usually assigns the request to a subcommittee, which then reviews it and develops an
interpretation. This interpretation is then voted on by the full committee. A common timeframe for a
response is six to twelve months. Interpretations are posted online at www.ashrae.org/technical-
resources/standards-and-guidelines/standards-interpretations.

Standard 62.1 Organization

Standard 62.1 is divided into nine sections and eleven appendices. Sections 1, 2, and 3 are administrative
and do not contain any requirements:

= Section 1, “Purpose” states the purpose of the standard.
= Section 2, “Scope” describes where the standard does and does not apply.
= Section 3, “Definitions” provides definitions of terms that are used throughout the standard.
Sections 4 through 8 are the technical sections of the standard and contain the technical requirements for

the design, installation, and operation of ventilation systems in buildings, as well as additional
requirements that apply to features of the building other than these systems.

= Section 4, “Outdoor Air Quality” requires that the site and the quality of outdoor air be evaluated to
determine whether special design considerations such as cleaning of the outdoor air are needed.

= Section 5, “Systems and Equipment” includes specific requirements for the design of ventilation
systems in buildings, as well as the building envelope.

= Section 6, “Procedures” presents methods for determining the volumetric airflow rate of outdoor air
that must be brought into the building through the HVAC system(s), as well as requirements for
filtration and cleaning of the outdoor air.

= Section 7, “Construction and System Start-Up” contains requirements that apply during the
construction and start-up phase of new construction projects.

= Section 8, “Operations and Maintenance” outlines requirements for the operation and maintenance of
building ventilation systems after they are constructed.

= Section 9, “Normative References” lists documents referenced in the standards which contain
additional requirements that may need to be met.

In addition to the nine primary sections, the standard contains a foreword and fifteen appendices. The
foreword provides a historical perspective on the development of the standard, including a list of
significant changes in 62.1-2019. Appendices A through C are normative and therefore part of the
standard. This means that they contain requirements that may be used for compliance with the standard.
= Normative Appendix A, “Multiple-Zone System Ventilation Efficiency: Alternative Procedure”
=  Normative Appendix B, “Separation of Exhaust Outlets and Outdoor Air Intakes”
= Normative Appendix C, “Zone Air Distribution Effectiveness: Alternate Procedures”

The remaining Appendices are informative and not part of the standard. This means that they do not
contain any requirements for compliance but provide information that may be useful to users.

* Informative Appendix D, “Information on Selected National Standards and Guidelines for PM10,
PM2.5, and Ozone”
= Informative Appendix E, “Acceptable Mass Balance Equations for Use with the IAQ Procedure”

» Informative Appendix F, “Simplified Ventilation Rate Calculation for Multiple-Zone Recirculating
Systems Serving Only Specified Occupancy Categories in Existing Buildings”

» Informative Appendix G, “Application”

» Informative Appendix H, “Documentation”

= Informative Appendix I, “Rate Rationale”

» Informative Appendix J, “Information on Natural Ventilation”
= Informative Appendix K, “Compliance”

= Informative Appendix L, “Ventilation Rate Check Table”
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= Informative Appendix M, “Informative References”
= Informative Appendix N, “Indoor Air Quality Procedure (IAQP)”
» Informative Appendix O, “Addenda Description Information”

Organization and Use of the User’s Manual

In general, the chapters of this user’s manual follow the organization of the standard. To aid the user in
correlating requirements of the standard with the explanations in the user’s manual, all major headings in
the manual contain corresponding section numbers from the standard in parentheses. For example, a
discussion of the Natural Ventilation Procedure begins with the heading “Natural Ventilation Procedure
(§6.4).” This allows the user to quickly refer to Section 6.4 of the standard, which gives the requirements
for natural ventilation. The corollary is that each section of the standard has a corresponding section in the
user’s manual.

Data and Analysis Tools

The following is a list of tools and documents that may be useful to fully apply the standard. Some of these
items, as noted, are only applicable to specific sections of the standard:

= A current copy of Standard 62.1-2019 with errata and interpretations.
= Copies of any published addenda to Standard 62.1-2019.

= A personal computer and spreadsheet software to run the 62MZCalc spreadsheets, which are available
at www.ashrae.org/62-1-2019UM.

= Referenced documents such as ASHRAE Handbook—Fundamentals, ASHRAE Handbook—HVAC
Systems and Equipment, and ASHRAE Handbook—HVAC Applications.

»  Indoor Air Quality Guide: Best Practices for Design, Construction and Commissioning. While the
user’s manual helps you to apply the standard to meet the minimum requirements, the /4Q Guide
describes additional tools and practices that have proven successful in other buildings and that
designers can use to achieve IAQ-sensitive designs.
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1 Purpose

Overview (§1.1)

Standard 62.1 sets minimum outdoor air ventilation rates and requires other measures intended to provide
indoor air quality that is both acceptable to human occupants and minimizes negative effects on health.

Both occupant perception and health issues affect the acceptability of indoor air quality. Therefore, both
are relevant to this standard. Thermal comfort is not considered, as it is covered in ASHRAE Standard 55.
Furthermore, the purpose of Standard 62.1 is broader than minimum ventilation rates, encompassing such
subjects as moisture control, control of certain contaminant sources, maintenance, and air cleaning. See
Example 1-A.

Indeed, the impact of indoor air quality on health, stated broadly in the purpose of Standard 62.1, is
addressed in a number of ASHRAE documents. It remains an important factor in the development and
implementation of standards and guidelines that benefit the general public'.

Example 1-A Survey Indicates 35% Dissatisfaction

Q

A survey of occupant satisfaction in a school building found that 35% of teachers and students were
dissatisfied with air quality. Is the building compliant with the standard?

A

The building is compliant with the standard as long as it is designed, constructed, operated, and maintained
to meet the requirements of Sections 4 through 8, regardless of the level of occupant satisfaction or
dissatisfaction. This high a level of dissatisfaction may warrant further investigation. While checking into
occupant complaints may be advisable, it is not required by the standard.

In the special case of a system designed under the Indoor Air Quality Procedure, where the design calls
for a maximum level of dissatisfaction, the 35% survey result should be compared with the design
documentation, as it may or may not be compliant. Many designers would be reluctant to specify a
dissatisfaction target as high as 35%, especially in a school application.

Regulatory Application (§1.2)

ASHRAE s intentions for regulatory use of the standard (such as use in codes) include construction of new
buildings, additions to existing structures, and those specific changes to existing buildings explained in
Sections 7 and 8.

Existing Buildings (§1.3)

While ASHRAE intends the use of the principles, materials, and methods described in the standard for the
improvement of air quality in an existing building, it has not written the material with the regulation of
existing buildings in mind, nor has it checked that each provision of the standard is appropriate for such use.

Therefore, adoption of the standard as a whole for the building codes, leases, and maintenance contracts
of existing buildings can impose requirements that ASHRAE did not consider, some of which may be
unreasonable. See Example 1-B.

Standard 62.1 is intended for guidance in the process of improving indoor air quality in existing
buildings. For instance, it could be useful if applied with skilled judgment in IAQ evaluations of existing
buildings, improvements to existing spaces, IAQ research studies, property condition surveys, etc.

' Ad Hoc Committee on Health Impacts in Standards, Report to the Board of Directors, February 6, 2000.

Standard 62.1 User’s Manual 11



1 Purpose

Users who wish to refer to the standard for regulatory or contractual use (including building codes, leases,
and maintenance contracts) should read carefully those sections that they wish to invoke, as well as
Appendix G of the standard.

Example 1-B Retroactive Application of the Standard

Q

A government agency is a prospective tenant in an existing office building. The lease requires that the
space meet Standard 62.1-2019. Five years ago, the air handler and all the ductwork were replaced and are
in excellent condition. Will the requirements of Standard 62.1 require replacement of the five-year-old air
handler?

A

The air handler is unlikely to need replacement if it was compliant when it was installed. It should be
examined carefully in light of the requirements in Standard 62.1-2019, as modifications may be needed to
meet current requirements. In general, the requirements of the standard should be evaluated on an
individual basis for their applicability in existing buildings to achieve effective upgrades and to avoid
triggering requirements that might be unreasonable or impractical.
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2 Scope
Spaces Covered (§2.1)

This standard applies to all spaces within buildings intended for human occupancy, except for residential
dwelling units, as described below.

Residential dwelling units are not included in the scope of the standard, regardless of building height. All
residential dwelling units are covered by Standard 62.2. The scope includes the phrase, “where residents are
nontransient” when referring to residential dwelling units. This is meant to distinguish apartments,
condominium units, and single-family houses from hotels, motels, dormitories, and jails. The latter group is
included within the scope of Standard 62.1.

While Standard 62.1 covers a wide variety of spaces, the following scope sections describe limitations on
the coverage provided. In instances where other applicable standards and requirements specify higher
ventilation rates, the higher rates should be implemented. Such other applicable standards and requirements
may include occupational safety and health regulations, information provided in material safety data sheets
(MSDSs), and local building codes.

Scope of Requirements (§2.2)

The standard addresses more than just outdoor air ventilation rates. Section 5 includes requirements for the
HVAC systems and equipment; Section 7 addresses construction, commissioning, and system start-up; and
Section 8 addresses maintenance and operation.

Issues Covered (§2.3)

While the primary focus of the standard is determination of ventilation rates, the standard addresses a
number of issues that can affect indoor air quality. These include control of contaminants and contaminant
sources, outdoor air as a source of contaminants, control of contaminants generated during construction,
and protection of materials during construction. The standard also addresses control of moisture to avoid
IAQ issues due to microbial growth.

Laboratories, Healthcare, and Smoking Spaces (§2.4)

While the scope of Standard 62.1 includes laboratories, hospitals, and other health care spaces, ASHRAE
recognizes that the minimum ventilation rate requirements of Standard 62.1 may be inadequate for some
spaces. For this reason, the standard does not provide ventilation rates for three specific space types:

=  Spaces where smoking is allowed or where isolation from spaces with smoking does not meet the
requirements of the standard

= Health care spaces where ventilation rates are specified by ANSI/ASHRAE/ASHE Standard 170,
Ventilation of Health Care Facilities

= Laboratory spaces containing hazardous materials

The ventilation rates recommended in Section 6 are for spaces where no smoking is allowed or that
otherwise do not contain environmental tobacco smoke. These spaces are defined in the standard as
environmental tobacco smoke free (ETS-free) spaces. Not only is it necessary to prohibit smoking in ETS-
free areas, smoking areas must also be separated from ETS areas as required in Section 5.19. The standard
does not provide ventilation rates for these spaces because it is not possible to specify a ventilation rate
that will meet the purpose of the standard in these spaces.

Ventilation requirements for health care spaces were removed from the standard beginning in 2010, since
ventilation requirements for these types of spaces are covered in Standard 170. Standard 170 requirements
reference Standard 62.1, for instance in subject areas including air-handling unit casing, drain pans, and
ventilation rates for areas not covered by Standard 170. Some space types are listed in both Standard 170
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and Standard 62.1. The ventilation rates for these spaces listed in Standard 62.1 must be met to comply with
this standard. Additional ventilation may be specified by Standard 170, and may be required in some cases,
but this would not be part of compliance with Standard 62.1 and is not addressed in this user’s manual. The
2019 edition of Standard 62.1 added ventilation rates for a number of occupancy categories specifically
applied to outpatient health care facilities. These categories are not covered by Standard 170 because
infection risk is considered low. Both Standards 62.1 and 170 should be reviewed carefully when designing
health care facilities to ensure proper ventilation rates are used.

Laboratory spaces are not specifically defined in the standard, but these may have rooms where
hazardous materials are used in scientific research, testing, teaching, or clinical practice. See Example 2-A.
Special processes in laboratory spaces may generate contaminants with characteristics and in quantities
dictating that principles of worker safety and industrial hygiene be used to define contaminant control
strategies, including ventilation. Occupational safety or other standards may require the use of special
capture ventilation or personal protective equipment that is not covered in this standard. These additional
requirements relate only to spaces with special processes and not to conventional spaces (such as offices)
located within these facilities. On the other hand, systems and equipment requirements (e.g., drain pans and
airstream surfaces) apply to all space types.

Example 2-A New Administrative Wing of Laboratory Facility

Q

A designer for a new administrative wing of a laboratory facility is following internal policy that all
designs meet ASHRAE Standard 62.1. The wing contains a small experimental laboratory. What portions
of the new or existing facility are within the scope of ASHRAE Standard 62.1?

A

The new wing is within the scope of the standard, in accordance with Section 2.3. Even the laboratory is
covered, since laboratory spaces are not exempted. Not only do the ventilation rate requirements apply in
the laboratory and the rest of the addition, but so do all of the other requirements—for example, outdoor
air filtration in Section 4 and airstream surfaces in Section 5. However, if the laboratory is designed for
use with hazardous chemicals, then the ventilation rates in Standard 62.1 do not apply, and occupational
safety or other standards will need to be used to determine ventilation rates.

With regard to the existing facility, there is insufficient information to address its applicability. The
standard applies to changes to existing buildings only when such changes are specifically called out in the
standard.
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