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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum has been developed in response to a
change proposal; with additional changes resulting from pub-
lic review comments. It provides additional information for
demand controlled ventilation (DCV) systems to augment Sec-
tion 6.2.7 Dynamic Reset.

Note: In this addendum, changes to the current stan-
dard are indicated in the text by underlining (for additions)
and strikethrough (for deletions) unless the instructions spe-
cifically mention some other means of indicating the
changes.

Addendum g to Standard 62.1-2007

Note: Add the following definition to Section 3 Defini-
tions:

demand controlled ventilation (DCV): any means by which
the breathing zone outdoor air flow (Vy,,) can be varied to the
occupied space or spaces based on the actual or estimated
number of occupants and/or ventilation requirements of the
occupied zone.

Note: Revise Section 6.2.7 as follows:

6.2.7 Dynamic Reset. The system may be designed to
reset the design outdoor air intake flow (V) and/or space-or
ventilation zone airflow (V) as operating conditions change.
T litions include | lipited to:
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6.2.7.1 Demand Control Ventilation (DCV).

6.2.7.1.1 DCV_shall be permitted as an optional
means of dynamic reset.
Exception: CO,-based DCV shall notbe applied in zones
with indoor sources of CO, other than occupants or with CO,
removal mechanisms, such as gaseous air cleaners. -

6.2.7.1.2 The breathing zone outdoor airflow (Vy,,)
shall be reset in response to current occupancy and shall be no
less than the building component QRQ*_AZ) of the DCV zone.

Note: Examples of reset methods or devices include
population counters, carbon dioxide (CO,) sensors, timers,

occupancy schedules or occupancy sensors.

6.2.7.1.3 The ventilation system shall be controlled
such that at steady-state it provides each zone with no less
than the breathing zone outdoor airflow (¥;,) for the current
zone population. a

6.2.7.1.4 When the mechanical air-conditioning sys-
tem is dehumidifying, the current total outdoor air intake flow

for the building shall be no less than the coincident total
exhaust airflow.

6.2.7.1.5 Documentation: A written description of
the equipment, methods, control sequences, set points, and
the intended operational functions shall be provided. A table
shall be provided that shows the minimum and maximum out-
door intake airflow for each system.

2:6.2.7.2 Ventilation Efficiency. Variations in the
efficiency with which outdoor air is distributed to the
occupants under different ventilation system airflows and

temperatures_shall be permitted as an optional basis of

dynamic reset.
3:6.2.7.3 Outdoor Air Fraction. A higher fraction of

outdoor air in the air supply due to intake of additional
outdoor air for free cooling or exhaust air makeup shall be

permitted as an optional basis of dynamic reset.

Note: Modify Section 6.4 as follows:

6.4 Design Documentation Procedures. Design criteria
and assumptions shall be documented and should be made
available for operation of the system within a reasonable time
after installation. See Sections 4.3, 5.2.3, 5.17.4, 6.2.7.1.5,
and 6.3.2 regarding assumptions that should be detailed in the
documentation.



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies the [AQ procedure in Section 6.3
and its description in Section 6.1.

o This addendum addresses compliance issues that may
result from unclear wording or phrasing.

e This addendum makes a mass balance analysis a
required part of the IAQ procedure.

*  This addendum requires that performance of IAQ proce-
dure designed systems be tested similar to the require-
ments to test VRP designed systems or that it be based
on the tested performance of a design for a similar zone,
with added requirements for determining whether a zone
is similar.

Note: In this addendum, changes to the current stan-
dard are indicated in the text by underlining (for additions)
and strikethrough (for deletions) unless the instructions spe-
cifically mention some other means of indicating the
changes.

Addendum r to Standard 62.1-2007

Note: Revise Section 6.1.2 as follows:

6.1.2 TAQ Procedure. This-is-aThis performance-based
design procedure (presented in Section 6.3), in which the
building, outdoor air intake rates and other system design
parameters are based on an analysis of contaminant sources,
contaminant concentration targetlimits, and level of perceived

indoor air acceptability targets, shall be permitted to be used
for any zone or system

lhe—LA:Q—Bmeedu;e—al-lews—ereét—te

Note: Revise Section 6.3 as follows:
6.3 Indoor Air Quallty (IAQ) Procedure. Sllhe-l-ndeer—A-}r

Breathing zone outdoor airflow (Vy,,) and/or system

outdoor air intake flow (V) shall be determined in accordance
with Sections 6.3.1 thru 6.3.5.

Note: Delete Section 6.3.1:

Note: Revise Section 6.3.1.1 as follows:

6.3.1.1 Contaminant Sources. Contaminants or mixtures
of concern for purposes of the design shall be identified. For
each contaminant or mixture of concern, indoor_sources
(occupants and materials) and outdoor sources shall be
identified, and the strength-emission rate for each
contaminant of concern from efeach source shall be
determined.

Note: Appendix B lists information for some potential
contaminants of concern.

Note: Revise and Renumber Section 6.3.1.2 as follows:

6.3.1.2 Contaminant Concentration. For each contami-
nant of concern, a target concentration limit and its corre-
sponding exposure period and an appropriate reference to a
cognizant authority shall be specified. (See-AppendixBfor
some-contaminant-concentration-guideliness)

Note: Appendix B includes concentration guidelines for
some potential contaminants of concern.

Note: Revise and Renumber Section 6.3.1.3 as follows:

6.3.1.3 Perceived Indoor Air Quality. The eriteria—to
achieve-the-design level of indoor air acceptability shall be
specified in terms of the percentage of building occupants and/
or visitors expressing satisfaction with perceived IAQ.

Note: Delete existing Section 6.3.1.4 in its entirety:
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Note: Insert new Section 6.3.4 as follows:

6.3.4 Design Approach. Zone and system outdoor air-

flow rates shall be the larger of those determined in accor-
dance with Section 6.3.4.1 and either 6.3.4.2 or 6.3.4.3, based

on _emission rates, concentration limits and other relevant

design parameters (e.g., air cleaning efficiencies and supply
airflow rates).

6.3.4.1 Mass Balance Analysis. Using a steady-state or
dynamic mass-balance analysis, determine the minimum out-
door airflow rates required to achieve the concentration limits
specified in Section 6.3.2 for each contaminant or mixture of
concern, within each zone served by the system.

Notes:

1. Appendix D includes steady-state mass-balance equations
which describe the impact of air cleaning on outdoor air and
recirculation rates for ventilation systems serving a single zone.

2. In the completed building, measurement of the concentra-
tion of contaminants or mixtures of concern may be useful
as a means of checking the accuracy of the design mass-
balance analysis, but such measurement is not required for
compliance.

6.3.4.2 Subjective Evaluation. Using a subjective

occupant evaluation conducted in the completed building,

determine the minimum outdoor airflow rates required to
achieve the level of acceptability specified in Section 6.3.3

within each zone served by the system.

Notes:

1. Appendix B presents one approach to subjective occupant

2. lLevel of acceptability often increases in response to

increased outdoor airflow rates, increased level of indoor

and/or outdoor air cleaning, or decreased indoor and/or
outdoor contaminant emission rate.

6.3.4.3 Similar Zone. The minimum outdoor airflow
rates shall be no less than those found in accordance with
6.3.4.2 for a substantially similar zone (i.e., in a zone with
identical contaminants of concern, concentration limits, air

cleaning efficiency, and specified level of acceptability; and
with similar contaminant sources and emission rates).

Note: Add Section 6.3.5 as follows:

6.3.5 Combined TAQ Procedure and Ventilation Rate
Procedure. The IAQ procedure in conjunction with the Ven-
tilation Rate Procedure may be applied to a zone or system. In
this case, the Ventilation Rate Procedure shall be used to

determine the required zone minimum outdoor airflow, and
the TAQ Procedure shall be used to determine the additional

outdoor air or air cleaning necessary to achieve the concentra-
tion limits of the contaminants of concern.

Note: The improvement of indoor air quality through the

use of air cleaning or provision of additional outdoor air in
conjunction with minimum ventilation rates may be quantified
using the TAQ procedure.

Note: Revise and Renumber Section 6.3.2 as follows:

6.3.26 Documentation. When the IAQ Procedure is used,
the following information shall be included in the design
documentation: the contaminants of concern considered in the
design process; the sources and seurce-strengths emission
rates of the contaminants of concern; the target-concentration
limits and exposure periods and the references for these limits;

oncern- nd on—fo
CORCEH;

appreach and the analytical approach used to determine venti-
lation rates and air cleaning requirements. H-the-designis

comphianee;-thentThe contaminant monitoring and occupant
and/or visitor evaluation plans shall also be included in the

evaluation.

ANSI/ASHRAE Addenda g, r, and t to ANSI/ASHRAE Standard 62.1-2007

documentation.



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies Normative Appendix A, and
associated Section 6.2 requirements, as follows:

o It reduces compliance issues that may result from
unclear wording or phrasing, especially for VAV sys-
tems.

o It improves nomenclature consistency between the body
of the standard and the appendix.

o It moves key equations from textual definitions to the
body of the Appendix.

o It clarifies the design conditions (including minimum
expected discharge airflow and highest expected system
primary airflow) used to calculate worst-case intake
airflow for multiple-zone recirculating systems.

Note: In this addendum, changes to the current stan-
dard are indicated in the text by underlining (for additions)
and strikethrough (for deletions) unless the instructions spe-
cifically mention some other means of indicating the
changes.

Addendum t to Standard 62.1-2007

Note: Revise Section 3 as follows:

net occupiable space_area: the floor area of an occupiable
space defined by the inside surfaces of its walls but excluding
shafts, column enclosures, and other permanently enclosed,
inaccessible, and unoccupiable areas. Obstructions in the
space such as furnishings, display or storage racks, and other
obstructions, whether temporary or permanent, may-not-be

deducted-from-the-spaee are considered to be part of the net
occupiable area.

occupiable space: an enclosed space intended for human
activities, excluding those spaces that are intended primarily
for other purposes, such as storage rooms and equipment
rooms, and that are only occupied occasionally and for short
periods of time.

ventilation zone: any indoor area that requires ventilation and
consists of one or more eccupied occupiable spaces or-several

occupied-spaces with similar occupancy category (see Table
6-1), occupant density, zone air distribution effectiveness (see
Section 6.2.2.2), and zone primary airflow (see Section
6.2.5.1) per unit area.

Note: A ventilation zone is not necessarily an indepen-
dent thermal control zone; however, spaces that can be
combined for load calculations_purposes can often be

combined into a single zone for ventilation calculations
purposes.
Note: Revise Section 6.2 as follows:

6.2 Ventilation Rate Procedure. The design outdoor air
intake flow (V) for a ventilation system shall be determined
in accordance with Sections 6.2.1 through 6.2.79.

Note: Revise Section 6.2.2 as follows:

6.2.2 Zone Calculations. Ventilation zone parameters
shall be determined in accordance with Sections 6.2.2.1
through 6.2.2.3 for each ventilation zone served by the venti-

lation system.

Note: Revise Section 6.2.2.1 as follows:

6.2.2.1 Breathing Zone Outdoor Airflow. The-design
outdoor airflow required in the breathing zone of the occupi-
able space or spaces in a ventilation zone, i.e., the breathing
zone outdoor airflow (Vp,), shall be no less than the value
determined in accordance with Equation 6-1.

Vbz:Rp'Pz_i_Ra'Az (6-1)
where:
A, = zone floor area: the net occupiable floer area of
the ventilation zone m’g,—éﬁt’z) ﬁzmz).
P, = zone population: theJargest- number of people

expected—to—oceupy- in the ventilation zone
during typical usage. H-the-number-ofpeople

R, = outdoor airflow rate required per person as
determined from Table 6-1.
Note: These values are based on adapted occupants.
R, = outdoor airflow rate required per unit area as

determined from Table 6-1.

Note: Equation 6-1 is-the-means-ofaccounting accounts

for people-related sources and area-related sources for-deter-
mining independently in the determination of the outdoor air
rate required at the breathing zone. The use of Equation 6-1 in
the context of this standard does not necessarily imply that
simple addition of outdoor airflow rates for different sources
can be applied to any other aspect of indoor air quality.

Note: Add a new Section 6.2.2.1.1 as follows:

6.2.2.1.1 Design Zone Population. Design zone pop-

ulation (P,) shall equal the largest (peak) number of people

expected to occupy the ventilation zone during typical usage.
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Exceptions:

1. _If the number of people expected to occupy the ventilation
zone_fluctuates, zone population equal to the average

number of people shall be permitted, provided such average
is determined in accordance with Section 6.2.6.2.

2. If the largest or average number of people expected to
occupy the ventilation zone cannot be established for a
specific design, an estimated value for zone population
shall be permitted, provided such value is the product of the
net occupiable area of the ventilation zone and the default

occupant density listed in Table 6-1.

Note: Revise Sections 6.2.2.2 and 6.2.2.3 as follows:

6.2.2.2 Zone Air Distribution Effectiveness. The zone
air distribution effectiveness (E,) shall be no greater than the
default value determined using Table 6-2.

Note: For some configurations, the default value depends
upon space and supply air temperature.

6.2.2.3 Zone Outdoor Airflow. The design zone out-
door airflow (V,,), i.e., the outdoor airflow rate that must be
provided to the ventilation zone by the supply air distribution
system, shall be determined in accordance with Equation 6-2.

Voz = Vbz/Ez (6'2)

Note: Revise Sections 6.2.3 and 6.2.4 as follows:

6.2.3 Single-Zone Systems. When For ventilation sys-
tems wherein one or more air handlers supplyies a mixture of
outdoor air and recirculated air to only one ventilation zone,
the outdoor air intake flow (V) shall be determined in accor-
dance with Equation 6-3.

Vot = Voz

(6-3)

6.2.4 100% Outdoor Air Systems. When For ventilation
systems wherein one or more air handlers supplyies only outz-
door air to one or more ventilation zones, the outdoor air
intake flow (V,;) shall be determined in accordance with
Equation 6-4.

Vot = Zall zones Voz (6'4)

Note: Revise Section 6.2.5 as follows:

6.2.5 Multiple-Zone Recirculating Systems. When For
ventilation systems wherein one or more air handlers sup-
plyies a mixture of outdoor air and recirculated retora air to
more than one ventilation zone, the outdoor air intake flow
(V,,) shall be determined in accordance with Sections 6.2.5.1
through 6.2.5.4.

6.2.5.1 Primary Outdoor Air Fraction. When Table6-
1 | tod . Tation efficiency-t

Primary outdoor air fraction (Z,;) shall be determined for
ventilation zones in accordance with Equation 6-5.

2y =Vl V. (6-5)

where V), is the zone primary airflow, i.e., the primary airflow
rate to the ventilation zone from the air handler, including
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outdoor air and recirculated retarn air.

Note: For-VAV-systems; ¥, -is-the-minimum-expected
p#meaya—#ew%{—deﬁgﬂ-pu&\eses-For VAV-system design
purposes, Zp; is the lowest zone primary airflow value
expected at the design condition analyzed.

Note: In some cases it is acceptable to determine these
parameters for only selected zones as outlined in Normative

Appendix A.

6.2.5.2 System Ventilation Efficiency. The system ven-
tilation efficiency (E,) shall be determined wusing in accor-
dance with Table 6-3 or Normative Appendix A.

6.2.5.3 Uncorrected Outdoor Air Intake. The design
uncorrected outdoor air intake (V,,,) flow shall be determined
in accordance with Equation 6-6.

ou— DZ all zones (Rp ’ Pz) + Zallzones (Ra Az)

6.2.5.3.1 Occupant Diversity. The occupant diver-
sitys-D-may-beused-to ratio (D) shall be determined in accor-

dance with Equation 6-7 to account for wvariations in
occupaney population within the ventilation zones served by

the system. The occupancy-diversiti-is-defined-as
D= Ps/zall zones Pz

where the system population (P,) is the total population in the
area served by the system.

Exception: Alternative methods may-be-used-to account

for pepulatien occupant diversity when-ealeulating ¥, shall
be permitted, provided that the resulting V,,, value is no less

than that determined by using Equation 6- 6

(6-6)

(6-7)

Note: The uncorrected outdoor air intake (V,,) is
adjusted for occupant diversity but uncerrected it is not
corrected for system ventilation efficiency.

6.2.5.3.2 Design System Population. Design system

population (Py) shall equal the largest (peak) number of peo-

ple expected to occupy all ventilation zones served by the ven-
tilation system during typical usage.

Note: Design system population is always equal to or less
than the sum of design zone population for all zones in the area
served by the system, since all zones may or may not be simul-

taneously occupied at design population.
6.2.5.4 Outdoor Air Intake. The design outdoor air

intake flow (V,;) shall be determined in accordance with
Equation 6-8.

Vot = Vou/Ev (6'8)

Note: Revise Section 6.2.6 as follows:

6.2.6 Design for Varying Operating Conditions.

6.2.6.1 Variable Load Conditions. Ventilation systems
shall be designed to be capable of providing no less than the
required minimum ventilation rates required in the breathing
zone whenever the zones served by the system are occupied,
including all full- and part-load conditions.



Note: the minimum outdoor air intake flow may be less
than the design value at part-load conditions.

6.2.6.2 Short-Term Conditions. If it is known that
peak occupancy will be of short duration and/or ventilation
will be varied or interrupted for a short period of time, the
design may be based on the average conditions over a time

period T determined by Equation 6-9a using IP units (Equa-
tion 6-9b using SI units):

T=3v/V,, (6-9a IP)
T=50v/V,, (6-9b SI)
where:
T = averaging time period, (min).
v = the volume of the ventilation zone for which
averaging is being applied, ft3 (m3).
Vs = the breathing zone outdoor airflow calculated

using Equation 6-1 and the design value of the
zone population (P_), cfm (L/s).

Acceptable design adjustments based on this optional
provision include the following:

1. Zones with fluctuating occupancy: The zone population
(P,) may be averaged over time 7.

2. Zones with intermittent interruption of supply air: The aver-
age outdoor airflow supplied to the breathing zone over
time T shall be no less than the breathing zone outdoor
airflow (V},) calculated using Equation 6-1.

3. Systems with intermittent closure of the outdoor air intake:
the average outdoor air intake over time 7 shall be no less
than the minimum outdoor air intake (V) calculated using
Equation 6-3, 6-4, or 6-8 as appropriate.

Note: Revise Table 6-3 as follows:
TABLE 6-3 System Ventilation Efficiency

Max (Z,,) E,
<0.15 10
<0.25 0.9
<035 0.8
<045 0.7
<0.55 0.6
>0.55 Use Appendix A

Note: Revise Normative Appendix A as follows:

(This is a normative appendix and is part of the
standard.)

NORMATIVE APPENDIX A
MULTIPLE-ZONE SYSTEMS

This appendix presents an alternative procedure for calcu-
lating the system ventilation efficiency (E,) that must be used
when Table 6-3 values are not used. In this alternative proce-
dure, E, is equal to the lowest calculated value of the zone
ventilation efficiency (E,,) (see Equation A-38 below). Figure
A.1 contains a ventilation system schematic depicting most of
the quantities used in this appendix.

A.1 System Ventilation Efficiency. For any multiple-zone
recirculating system, the system ventilation efficiency (E.)
shall be calculated in accordance with Sections Al.1 through
Al.3.

A.1.1 Average Outdoor Air Fraction. The average out-

door air fraction (Xy) for the ventilation system shall be deter-
mined in accordance with Equation A-1.

X = Vol Vs A-l

Where the uncorrected outdoor air intake (V,,) is found in
accordance with Section 6.2.5.3, and the system primary

airflow ( le is found at the condition analyzed.

Note: For VAV system design purposes, Vﬁis the highest
expected system primary airflow at the design condition
analyzed. System primary airflow at design is usually less than
the sum of design zone primary airflow values, since primary
airflow seldom peaks simultaneously in all VAV zones.

A.1.2 Zone Ventilation Efficiency. The zone ventilation
efficiency (E,,) i.e., the efficiency with which a system dis-
tributes outdoor air from the intake to an individual breathing

zone, shall be ealeulated-using Equation-A-1-or-A-2-deter-

mined in accordance with Section A.1.2.1 or A.1.2.2
Single-Supply-Systems £ —=1+=X—Z - A-b

A.1.2.1 Single-Supply Systems. Equation-A-1-(or-A-2)
shall-be-used-for For “single-supply” systems, wherein all of
the ventilation-air supplied to each ventilation zone is a mix-
ture of outdoor air and system-level recirculated air, zone

ventilation efficiency (E,,) shall be determined in accordance

with Equation A-2.frem-a-single-location;-e-g Examples of

single-supply systems include constant volume reheat, single-
duct VAV, single-fan dual-duct, and multi-zone systems.

E.=1+X,~Z, A-2

Where the average outdoor air fraction (X; )for the system is

1. “Max (Z,,) ” refers to the largest value of Z,,_, calculated using Equation 6-5, among
all the ventilation zones served by the system.

2.For values of Max (Z, ) between 0.15 and 0.55, ene-may-determine the corresponding
value of £, may be determined by interpolating the values in the table.

3. The values of E|, in this table are based on a 0.15 average outdoor air fraction for the
system (i.e., the ratio of the uncorrected outdoor air intake (V,,) to the total zone
primary airflow for all the zones served by the air handler). For systems with higher
values of the average outdoor air fraction, this table may result in unrealistically low
values of £, and the use of Appendix A may yield more practical results.

determined in accordance with Equation A-1 and the primary
outdoor air fraction ( Zpl) for the zone is determined in accor-

dance with Section 6.2.5.1.

General Case

E o =FE X E L F I - A-2)
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A.1.2.2 Secondary Recirculation Systems. For “sec-
ondary-recirculation” systems wherein all or part of the sup-
ply air to each ventilation zone is recirculated air (which has
not been directly mixed with outdoor air) from other zones
zone ventilation efficiency (E, ) shall be determined in accor-
dance with Equation A-3. Examples of secondary-recircula-
tion systems include dual-fan dual-duct and fan-powered

mixing-box systems, and systems that include transfer fans
for conference rooms.

E, = +X Fy~-7Z, " E, FJIF, A-3

Where system air fractions F, Fj, and F are determined in
accordance with Equation A-4, A-5 and A-6, respectively.

E,=E,+(1-E)E, A-4
Eb:—Ep A-5
Fe=1-(-E)I-E)U-E) A-6

Where the zone primary air fraction (Ep) is determined in
accordance with Equation A-7; zone secondary recirculation
fraction (E,) is determined by the designer based on system
onﬁguratlon, and zone air distribution effectiveness (E,) is

determined in accordance with Section 6.2.2.2.

Note: For plenum return systems with secondary recircu-
lation (e.g. fan-powered VAV with plenum return) £, is usually
less than 1.0, although values may range from 0.1 to 1.2
depending upon the location of'the ventilation zone relative to

other zones and the air handler. For ducted return systems with
secondary recirculation (e.g., fan-powered VAV with ducted

return), £, is typically 0.0, while for those with system-level
recirculation (e.g, dual-fan dual-duct systems with ducted
return) E,. is typically 1.0. For other system types, E,.is t
cally 0.75.

E,=V,/V, A-7

Where V, is zone discharge airflow

Note: For single-zone and single-supply systems, Elz is 1.0.

A.1.3 System Ventilation Efficiency. The system ventila-
tion efficiency shall be-ealetlated-using equal the lowest zone
ventilation efficiency among all ventilation zones served by

the air handler, in accordance with Equation A-38.

E, = minimum (E,,)

A.2 Alternative Calculations. The-abeve-equations—may

| | leul her desi

| Lonl This includes, but Limited
’ Lati . licol : 1y)-airfl

Far-when-the-outdoorair-intake flow ¥, ristnown:

(A-38)
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OthermMass or flow balance equations for multiple-zone
systems may alse-be used to determine system ventilation effi-
ciency and other design parameters, provided that they result
in outdoor air intake airflow (V,,) that is within 5% of the
airflow value obtained using the system ventilation efficiency
(E,) calculated using Equation A-38 or they more accurately
represent a particular system configuration.

A.3 Design Process. The system ventilation efficiency and
therefore the outdoor air intake flow for the system (V,,) are
determined as part of the design process are based on the
design and minimum expected supply air flows to individual
ventilation zones as well as the design outdoor air require-
ments to the zones. In-this-process;-the-designershall-assume
that the-eritical zone is-atits minimum supply-or discharge air-
flow-in-VAV-systems: For VAV system design purposes, zone
ventilation efficiency (E,,) for each ventilation zone shall be
found using the minimum_expected zone primary airflow
(¥)). and using the highest expected system primary airflow

(L/ »s)-at the design condition analyzed.

Note: The-designer-may—inerease Increasing the zone

supply air flows values during the design process, particularly
to the critical zones requiring the highest fraction of outdoor
air, and-thereby reduces the system outdoor air intake flow
requirement determined in the calculation;semetimes-dramat-
ieally.

A.3.1 Selecting Zones for Calculation. Zone ventilation
efficiency (E, ) shall be calculated for all ventilation zones.

Exception: Since system ventilation efficiency (E,) is

determined by the minimum value of the zone ventilation effi-
ciency (E,,), in accordance with Equation A-38, calculation of
E, . isrequired-only-forthe zone-with-the-minimum-value-of

£vzat-ventilation-design-conditions—It is not required for any
ventilation zone thatwhich elearlyhas an £, value that is equal

to or larger than that of the ventilation zone for which a calcu-
lation has been done.

Note: The value of E,, for a ventilation zone will have-a

larger(or-equab)—value be equal to or larger than that for

another ventilation zone if all of the following are true relative
to the other ventilation zone with-mintmumE,

1. Floor area per occupant (4,/P,) is no lower

2. Minimum zone discharge airflow rate per unit area (V,;,/4,)
is no lower

3. Primary air fraction E, is no lower

4. Zone air distribution effectiveness (E,) is no lower

5. Area outdoor air rate R, is no higher

6. People outdoor air rate R, is no higher

Call of I . | Cor-diff
spaces-or-areas;-thenthese-spaces-orareas-may be-treated-as

Example: In office buildings it is generally only necessary
to calculate E,, for one typical interior ventilation zone, since
the parameters listed above are generally equal for all interior
spaces. If overhead supply air is used to heat the perimeter, it is
generally also necessary to calculate E,, for the perimeter zone
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Figure A.1 Ventilation system schematic.

with the lowest expected sapply primary or discharge airflow
rate per unit area. No other calculations for £, are typically
necessary, even if the building has 1,000 ventilation zones,
provided the ventilation for any conference rooms or non-office
occupancy zones areis separately calculated.

A.4 SymbolsDefinitions

A, Zone Floor Area: the net occupiable floor area of the venti-
latzon zone ft? (mz)

D Occupant Diversity: the ratio of the system population to
the sum of the zone populations.--D-=PLP -

Ep Primary Air Fraction: Primaryair the fraction of primary
airin the discharge air to the ventilation zone-E,=¥, ¥4 (E,

E, Secondary Recirculation Fraction: In systems with
secondary recirculation of return air, the fraction of secondary
recirculated air to the zone that is representative of average
system return air rather than air directly recirculated from the
zone.

lati o f VAV withd | typicallyE
=0:0-

E,System Ventilation Efficiency: the efficiency with which
the system distributes air from the outdoor air intake to the
breathing zone in the ventilation-critical zone, which requires
the largest fraction of outdoor air in the primary air stream.
Note: F, is may be determined from-Table-6-3in accordance
with Section 6.2.5.2 or Equation-A-3Section A.1.

E,, Zone Ventilation Efficiency: the efficiency with which
the system distributes air from the outdoor air intake to the
breathing zone in any particular ventilation zone. &, -is-deter-

E, Zone Air Distribution Effectiveness ¢£.): a measure of
hewef-feet—wel—y the effectiveness of thezenesupply air distri-
bution usesitssupplyairtomaintainacceptable airqualityinto
the breathing zone. Note: E_is determined in accordance with
Section 6.2.2.2from-Table-6-2.

F, Supply Air Fraction: Eractien-The fraction of supply air
to the ventilation zone that includes frem-sources_of air from

outside the zone+#,=E,+(I—E )£,

Fj, Mixed Air Fraction: The fraction of supply air to the
ventilation zone from fully mixed primary air+F,=%&

ANSI/ASHRAE Addenda g, r, and t to ANSI/ASHRAE Standard 62.1-2007



F_Outdoor Air Fraction: The fraction of outdoor air to the
ventilation zone that includes frem-sources_of air from outside

the zone+ £ =F—(I—E )1 —E)(1—E,)

P; System Population: the maximum simultaneous number
of occupants in the area served by the ventilation system

deseribed-in-Section-6-2-6-2-see Section 6.2.2.1.
R, Area Outdoor Alr Rate: %he—ea-tdeer—a&ﬂew—r—ate—pef—mﬁt

V,¢ Outdoor Air Intake Flow: the-design-outdoor—airflow

;eq&}red—at—the—vemﬂaﬁeﬂ—system—emdeer—aﬂ—mtake-see
Sections 6.2.3, 6.2.4, 6.2.5.4.

V,, Uncorrected Outdoor Air Intake: Theoutdoorairintake
q red ifd Lation cffici 0.
Yoru=D—-3>Rp-Pz+>Ra-A=see Section 6.2.5.3.

Vo, Zone Outdoor Airflow: the—design—outdoor—airflow
;eq&i—red—m—the—ze&e—n—e—Ve%——VbzAEz—see Section 6.2.2.3.

V,s System Primary Airflow: The total primary airflow
supplied to all zones served by the system from the air-
handhng unit at which the outdoor air intake is located;¥,=

2porinctindlss).
V,; Zone Primary Alrﬂow Jéhe—pmnmfyamﬂew—sa-pphed—te

flﬁem—"l:able—é—l—see Sectlon 6 2 2.1.

People Outdoor Alr Rate: &he—ea%deer—a&-r—ﬂexw&te—pe;

frem—?able—é—l—see Sectlon 6 2 2.1

Vi Breathlng Zone Outdoor Airflow: the—eu%deer—al-pﬂew

—Rﬁ—B,_ul»—RaﬁéL.Lsee Sectlon 6 2. 2 1.

Va4, Zone Discharge Airflow: The expected discharge
(supply) airflow to the zone that includes primary airflow and

locallysecondary recirculated airflow, cfm (L/s).

ANSI/ASHRAE Addenda g, r, and t to ANSI/ASHRAE Standard 62.1-2007

means-see Section 6.2.5.1.

X, Average Outdoor Air Fraction: At the primary air
handler, the fraction of outdoor air intake flow in the system
primary airflowsX =¥, A,

Z ;Discharge Outdeor-Air Fraction:- The-outdoorairfrac-
tionrequired-inair discharged-to-the zone; Z ;=¥ A —

5 ; ote:t Eé “g S?St.gms dz-is 'thg minimum-expecied

Z oz Primary Outdoor Air Fraction: The outdoor air fraction
required in the primary air supplied to the ventilation zone

prior to the introduction of any secondary recirculation air




POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment. ASHRAE’s
members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of the systems and
components in their responsibility while maximizing the beneficial effects these systems provide, consistent with accepted
standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the indoor and
outdoor environment to a greater extent than specified by the standards and guidelines as established by itself and other
responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive technical committee structure,
continue to generate up-to-date standards and guidelines where appropriate and adopt, recommend, and promote those new
and revised standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date standards and design considerations as the material is
systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and will seek
out and disseminate information from other responsible organizations that is pertinent, as guides to updating standards and
guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the system’s
intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE'’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and energy
transportation will be considered where possible. Recommendations concerning energy source selection should be made by
its members.
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