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Purpose: To specify minimum ventilation rates and
other measures intended to provide indoor
air quality that Is acceptable to human occupants and
that minimizes adverse health effects.



Introduction to Standard 62.1

Consensus standard
First published in 1973
eInitially prescribed ventilation rates only

Introduced “IAQ” Procedure in 1981- Rates
lowered in 1981 — Energy Crisis

*1989 version increased rates due to
emerging IAQ problems




Introduction to Standard 62.1

Backed by years of research

Specifies “Breathing Zone Ventilation
Rates”

2007 Edition incorporates all 2004
addenda

Now on continuous maintenance



Introduction to Standard 62.1

*Applicable to new buildings and changes to
existing buildings

*Applies to all indoor or enclosed spaces
Intended for human occupancy

*Also covers release of moisture In
bathrooms, locker rooms, etc.




Introduction to Standard 62.1

*Does not apply to single family houses

*Does not apply to multi family structures 3
stories or fewer above grade

*Does not apply to vehicles or aircratft




Does not address ventilation rates
for smoking areas




ETS Requirements

*ETS free spaces must be positive relative to
adjacent ETS areas

eSeparated by solid walls, floors, ceilings, etc.
eCan transfer air from ETS free to ETS areas

eDon’t cross contaminate ETS free areas with air
from ETS areas

*ETS areas must have signage




Includes Code Intended Language

 The standard has been incorporated In
one form or another in the model codes
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Q ASHRAE

Advancing HVACER to serve humanity
and promole a sustainable world

« Avalilable free for viewing on the ASHRAE
website

« Also avallable for purchase on the ASHRAE
website

WWW.ASHRAE.ORG
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Why do we need a ventilation
standard?

 Help insure indoor air quality acceptable to
human occupants

* Minimize potential for adverse health
effects




How do we define “Acceptable
Indoor Air Quality”?

o “Air in which there are no known
contaminants at harmful
concentrations as determined by
cognizant authorities and which a
substantial majority (80% or more) of
the people exposed do not express
dissatisfaction.”

“§



PROCEDURES

e Ventilation Rate Procedure
* |AQ Procedure



|AQ Procedure

e QOutdoor intake rates and other system design
parameters are based on an analysis of
contaminant sources, contaminant concentration
targets, and perceived acceptabllity targets

e This Is pretty hard to do, don’t you think?

9 4

¥



|AQ Procedure

Figure out what contaminants will be present
Figure out the sources and source strengths
Figure out acceptable levels

Figure out how to ventilate to maintain at acceptable
levels

Document all of this!

This Is not very practical for a practicing consulting
engineer

9 4

¢



Ventilation Rate Procedure




* Verify outside air quality meets EPA
ambient air quality standards

e Treat outside air If required
o Carefully locate outside air intakes




one: one occupied space or several occupled spaces with

similar ocowpancy category (see Table 6-1), occupant density,

zone air distribution effeciiveness (see Section 6.2.2.2), and

zone primary airflow (see Section §.2.3.1) per vait area.
Note: A ventilation zone is not necessarily an indepen-
dent thermal control zone; however. spaces that can be
combined for load caleulations can often be combined
mto a single zone for ventilation caleulations.

4., OUTDOOR AIR QUALITY

Outdoor air quality shall be investigated in accordance
with Sections 4.1 and 4.2 prior to completion of ventilation
system design. The results of this investigation shall be docu-
mented in accordance with Section 4.3.

4.1 Regional Air Quality. The status of compliance with
national ambient air quality standards shall be determined for
the geographic area of the building site. In the United States,
compliance status shall be either in “attainment™ or “non-
attainment™ with the National Ambient Asr Quality Standards
nf.“-Li'LAQS:ll for each pollutant shown in Table 4-1. In the
United States. areas with no EPA compliance status designa-
tion shall be considered “attainment™ areas.

4.2  Local Air Quality. An cbhservational survey of the build-
ing site and its immediate surroundings shall be conducted
during hours the building is expected to be normally cccupied
to identify local contaminants from surrounding facilities that
may be of concern if allowed to enter the building.

4.3 Documentation. Documentation of the outdoor air
quality investigation shall be reviewed with building owners
of their representative and shall include the following:

1. PRegicnal air quality compliance stats.

Nate: Fegional outdoor air quality compliance status for
the United States is available from the TU.S. Eovironmen-
tal Protection Agency located vnder www.epa.gov.

2. Local swvey information, which may include the
following:
a. Date of cbservations
b, Time of observations
c.  Ares surveyed
d.  Description of nearby facilities
e. Observation of odors or irritants

B4

meet the requirements of Sections 5.1.1 and 5.1.2.

5.1.1 Location and Size of Openings. Naturally venti-
lated spaces shall be permanently cpen to and within 8 m
(23 ft) of operable wall or roof openings to the cutdocrs, the
cpenable area of which is a minimum of 4% of the net occcu-
piable floor area. Where openings are covered with lowvers or
otherwise obstructed, openable area shall be based on the free
unobstructed area through the opening. Where interior spaces
without direct openings to the outdoors are ventilated through
adjoining rooms, the opening between rooms shall be perma-
nently unobstructed and have a free area of not less than 8%

2""'\""

. . il
of the area of the interior room nor less than 23 £ (2.3 m~).

5.1.2
required operable cpenings shall be readily accessible to
building oceupants whenever the space is occupied.

TABLE 4-1 National Primary Ambient Air
Quality Standards for Outdoor Air as Set
by the U.S. Environmental Protection Agency

Control and Accessibility. The means to open

Long Term Short Term
Contami- Concentration Concentration
nant Averaging Averaging
ng/m’ ppm ug/m®  ppm
o 50 003 lyew® 365 014 24 hows®
Particles - , bz -
A0 _ TrEny - e AN R 3 el
(PM10) O 0 1 year 130 24 howrs
Particles z o o ha = I T
(BM 2.5) 15 1 year® 63 24 hours
Carbon 40000 35 1how?
monoxide 10,000 9  ghours®
Oxidants 008 8 hours*
(ozome) 012 1 hourt
Mitrogen nne b
= 00 3 v
dioxide 100 0053 1year
Lead 1.3 —  3months?

T‘::Cn'. o be exceeded more than once per yaar
'Annual anthmetic mean.

“The three-year average of the fourth-highest daily maximum eight-hour average ozons

conCentrations measured at each monitor within an area over each year must ot

exceed 0.08 ppm

Brao manth narad iz a calandar anariar
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TABLE 5-1  Air Intake Minimum Separation Distance

Object Minimum Distance, ft (m)
Significantly contaminated exhaust (Note 1) 15 (5)
Noxious or dangerous exhaust (Notes 2 and 3) 30(10)
Vents, chimneys, and flues from combustion appliances and equipment (Note 4) 15 (5)
Garage _entry-, automobile loading area, or drive-in queue (Note 5) 15 (5)
Truck loading area or dock, bus parking/idling area (Note 5) 25(7.5)
Driveway, street, or parking place (Note 5) ({135
Tharoughfare with high traffic volume - 25(7.5)
Roof, landscaped grade, or other surface directly below intake (Notes 6 and 7) 1{0.30)
Garbage storage/pick-up area, dumpsters 15(5)
Coo[ing- tower intake or basin 15(5)
Cooling tower exhaust 25(7.5)

Note I: Significantly contaminated exhaust is exhaust air with significant contaminant concentration, significant sensory-irritation intensity, or offensive odor.

Note 2: Laboratory fume hood exhaust air outlets shall be in compliance with NFPA 45-19917 and ANSI/ATHA 29.5-1992.%

Note 3: Noxious or dangerous exhaust is exhaust air with highly objectionable fumes or gases and/or exhaust air with potentially dangerous particles, bioaerosols, or gases at concen-
trations high enough to be considered harmful. Information on separation criteria for industrial environments can be found in the ACGIH Industrial Ventilation Manual ® and in
the ASHRAE Handbook—HVAC Applications.®

Note 4: Shorter separation distances are permitted when determined in accordance with () Chapter 7 of ANS1 Z223.|/NFPA 54-20027 for fuel gas burning appliances and equipment,
(b) Chapter 6 of NFPA 31-2001® for oil burning appliances and equipment, or (c) Chapter 7 of NFPA 211-2003° for other combustien appliances and equipment.

Note 5: Distance measured to closest place that vehicle exhaust is likely to be located.

Note 6: No minimum separation distance applies-to surfaces that are sloped more than 45 degrees from horizontal or that are less than | in. (3 cm) wide.

Note 7: Where snow accumulation is expected, distance listed shall be increased by the expected average snow depth.

6 ) , : : ) ANSI/ASHRAE Standard 62.1-2007




Ventilation Rate Procedure
Three Easy Steps!




e Determine “breathing zone outdoor air flow”

J\

\

Two components: Per person plus per square foot

Vbz




Determine Zone Outdoor Airflow

e Correct breathing zone outdoor airflow for
alr distribution effectiveness

VOZ




Determine Total Outdoor Airflow

« Correct zone outdoor airflow for multiple
zones and system ventilation efficiency

Vot




TAELE B-1  WEMIMUS VERTILATION RATES IN BREATHING ZONE

[Thin talde &5 notvalld im isolation; it must be wsed i conjunction wigh the acessmpanying noles.)
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Single Zone Systems

« Fairly straightforward

1. Add people and area rate together to
determine breathing zone rate

Vbz = Rp X Pz + Ra X Az



Single Zone Systems

2. Determine zone outdoor airflow (Voz) by
correcting for zone air distribution

effectiveness (Vu./E.)
Voz = Vbz /Ez



Table 6-2 — Zone AiIr Distribution Effectiveness

air distribution

configuration Ez
ceiling supply

cool 1.0
ceiling or floor return

ceiling supply

warm (15F > space) 0.8
ceiling return
ceiling supply
warm (<15F >space) 1.0
ceiling return

floor supply

cool (mix to 4.5 ft) 1.0
ceiling return

floor supply

cool (disppa) 1.0

ceiling return



Single Zone Systems

3. Outdoor air intake flow (Vo) IS equal to
zone outdoor airflow

Vot = Voz



Multiple Zone Systems

A little more involved

1. Add people and area rate together to
determine breathing zone rate (Vo) for
each zone.

2. Determine zone outdoor airflow (Voz) by
correcting for zone air distribution
effectiveness (Vv /E:) for each zone.

3. Determine outdoor air intake flow (Vo) for
the system.



100% Outdoor Air Systems

e Qutdoor air intake flow (Vo) = Sum of all
Zone outdoor airflows (Vo)

 Add them up and you're finished



Multiple Zone Systems

A little more involved for mixed air systems

1. Add people and area rate together to
determine breathing zone rate (Vo) for
each zone.

2. Determine zone outdoor airflow (Voz) by
correcting for zone air distribution
effectiveness (Vv /E:) for each zone.

3. Determine outdoor air intake flow (Vo) for
the system.



Multiple Zone Recirculating Systems
Determining Outdoor Intake Volume

Determine Primary Outdoor Air Fraction
for each zone

Zp — Voz/ sz

Vpz IS total air — use minimum for VAV
system zones



Multiple Zone Recirculating Systems

e Determine Uncorrected Outdoor Air
Intake

 Occupant diversity x people CFM for all
Zones

e Add area CFM for all zones to the total
diversified people CFM



Multiple Zone Recirculating Systems

 Determine Outdoor Air Intake by
correcting for System ventilation
efficiency (table 6-3) — Use the highest
Zone primary air fraction
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Table 6-3 System Ventilation Efficiency

Max (Zy) E.
<=0.15 1.0
<=0.25 0.9
<=0.35 0.8
<=0.45 0.7
<=0.55 0.6

>(0.55 Use Appendix A



Other Requirements

 Ventilation air flow must be maintained
during any load condition and at all times
the space Is occupied




Other Requirements

Drain pans must drain

Maintenance access to

equipment required /f\
Building envelope designed for

moisture control

Insulate to prevent
condensation

Airstream surfaces must resist
mold growth and erosion

N\



Other Requirements

Plenum supply of OA is tricky

Exhaust ducts must be negative or
sealed to SMACNA seal class A

Combustion air must be provided &
products of combustion vented

Minimum exhaust rates are
prescribed for certain spaces

Provide balance dampers



Outdoor Air Intakes

Must manage rain entrainment

Must manage snow /./'/.’\\.\

entrainment

Must have bird screens \\\
AN

Outdoor equipment must
prevent rain intrusion




Filters

« Minimum MERYV 6 filters
required ahead of wet colls




Relative Humidity

e If dehumidifying, limited to
65% or less at design dew
point condition




Smoking Areas

Separate “ETS Free Areas”
from “ETS Areas”

ETS free areas must be positive
relative to adjacent ETS areas

Other requirements apply

Smoking areas must have more
ventilation. Standard doesn’t
say how much more.




* Air movement within building must
observe air classification requirements
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 Short term conditions
e CO2 measurement and control

ks

A4




Space Pressurization

Building Must be Positive



A Word About Clarifications

Sometimes there are unstated
motives




Construction, startup, and O&M
requirements apply



Now we get to educate our owners

and contractors too!
Be sure filters are in place If air handlers
are used during construction
Protect materials from moisture
Balance ventilation air
Field test drain pans if they’re not certified
Provide documentation
Maintenance schedule for owners



