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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 pro-
cessed 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 objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSL)

FOREWORD

This addendum removes permissive language found
throughout the standard (excluding the title; Sections 1, 2, 3,
and 7; and all Informative Appendices). In doing so, values
for maximum differences of clothing level and metabolic rate
between multiple occupants in a zone that allow averaging
into a single representative occupant were established at 0.1
met and 0.15 clo. Reference Addendum b to Standard 55-2013
that is available for free download on the ASHRAE website at
https.://www.ashrae.org/standards-research--technology/stan-
dards-addenda.

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

Addendum e to Standard 55-2013

Revise Section 4.1 as follows.

4.1 WhenWhere information is required to be identified in
this standard, it shall be documented in accordance with and
in addition to the requirements in Section 6.

Move the current example from Section 5.2.1.1 into Section
4.3 as follows.

4.3 For each space type, at least one representative occupant
shall be identified. If any known set of occupants is excluded
from consideration then these excluded occupants shall be
identified.

Note: The customers in a restaurant may have a meta-
bolic rate near 1.0 met, while the servers may have a meta-
bolic rate closer to 2.0 met. Per Section 5.2.1.1, each of these
groups of occupants shall be considered separately in deter-
mining the conditions required for comfort. In some situa-
tions such as this, it will not be possible to provide an
acceptable level or the same level of comfort to all disparate

groups of occupants.
Modify Section 4.5 as follows.

4.5 The thermal environment required for comfort is deter-
mined acecordingto in accordance with Section 5 of this stan-
dard.

Modify Section 5.2.1.1 as follows (the example is moved to
Section 4.3 as noted above).

5.2.1.1 Rate for Each Representative Occupant. For
each representative occupant, determine the metabolic rate
associated with the occupant’s activities. Averaged metabolic

ANSI/ASHRAE Addendum e to ANSI/ASHRAE Standard 55-2013

rates shall not be used to represent multiple occupants with

significantly different-metabelicrates whose metabolic rates

differ by more than 0.1 met.

Note: For example, in an office setting, when comparing
an_occupant who is seated and reading at 1.0 met with an
occupant that is typing at 1.1 met, they can be grouped as a
single representative occupant. If the same seated occupant is
compared to an occupant who is seated and filing at 1.2 met,

each shall be considered separately when determining the
conditions required for thermal comfort.

Modify Section 5.2.1.2 as shown below. The remainder of
Section 5.2.1.2 is unchanged.

5.2.1.2 Rate Determination. Use one or a combination
of the following methods to determine metabolic rate:

a. Metabolic rates for typical occupant activity types given
in Table 5.2.1.2 shall be used to describe the representa-

tive occupant. Where a range is given, select a single
value within that range based on characteristics of the

activity. If a proposed occupant activity type is not listed

in Table 5.2.1.2. the most similar activity type based on
characteristics of the activity shall be used.

[...]
Modify Section 5.2.1.3 as follows.

5.2.1.3 Time-Weighted Averaging. Use a time-weighted
average metabolic rate for individuals with activities that
vary. Such averaging shall not be applied when where an
activity persists for more than one hour. In that case, two dis-
tinct metabolic rates shall be used.

Note: For example, Example: a person who spends 30
minutes out of each hour “lifting/packing,” 15 minutes “fil-
ing, standing,” and 15 minutes “walking about” has an aver-
age metabolic rate of 0.50 x 2.1 + 0.25 x 1.4 +0.25 x 1.7 =
1.8 met. However, a person who is engaged in “lifting/pack-
ing” for more than one hour and then “filing, standing” for
more than one hour shall be treated as having two distinct
metabolic rates per Section 5.2.1.1.

Modify Section 5.2.2.1.2 as follows.

5.2.2.1.2 Averaged clothing insulation (Z.;) shall not be

used to represent multiple occupants with-significantly-differ-

ent-clothing-insulation whose clothing insulation differs by
more than 0.15 clo.




© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

TABLE 5.3.1 Applicability of Methods for Determining Acceptable Thermal ConditionsEnvironments in Occupied Spaces

Average Air Speed, Humidity Ratio = Met Clo Comfort Zone Method

m/s (fpm)

<0.20 (40) Z?);Oalirz kg'HO/kg 1.0to 1.3 0.5t0 1.0 Section 5.3.1, “Graphic Comfort Zone Method”
<0.20 (40) All 1.0to0 2.0 0to 1.5 Section 5.3.2, “Analytical Comfort Zone Method”
>0.20 (40) All 1.0 102.0 0to 1.5 Section 5.3.3, “Elevated Air Speed Comfort Zone

Method”

Modify Section 5.2.2.2 as follows.

5.2.2.2 Insulation Determination. Use one or a combi-
nation of the following methods to determine clothing insula-
tion (/,)):

a. Use the data presented in Table 5.2.2.2A for the expected
ensemble of each representative occupant.

Add or subtract the insulation (/,;,) of individual garments
in Table 5.2.2.2B from the ensembles in Table 5.2.2.2A to
determine the insulation of ensembles not listed.
Determine a complete clothing ensemble using the sum of
the individual values listed for each item of clothing in the
ensemble in Table 5.2.2.2B.

It is permitted, but not required, to adjust any of the abeve
previous methods for seated occupants using Table
5.2.2.2C.

For moving occupants, it is permitted but not required to
adjust any of the abeve previous methods using the fol-
lowing formula:

b.

1

cl, active

=1.,%(0.6+0.4/M)
1.2 met <M < 2.0 met

where M is the metabolic rate in mets and 7, is the insula-
tion without movement.

Interpolate between or extrapolate from the values given
in Tables 5.2.2.2B and 5.2.2.2C.

Use Figure 5.2.2.2 to determine the clothing insulation
({.p) of a representative occupant for a day as a function of
outdoor air temperature at 06:00 a.m., Z,,,,; 5)-

Exeeption:-The-eClothing insulation (/;) determined
accordingto in accordance with Figure 5.2.2.2 may-be is

permitted but not required to be adjusted to higher—or
lower—values-te account for unique dress code or cultural

norms using other methods in Section 5.2.2.2 or approved
engineering methods.

Use measurement with thermal manikins
approved engineering methods.

or other

Modify Section 5.3 as follows.

5.3 General Method for Determining Acceptable Ther-
mal Conditions Environment in Occupied Spaces. Section
5.3 is permitted to be used to determine the requirements for
thermal comfort in all occupied spaces within the scope of
this standard.

Acceptable thermal eenditions- environments shall be
determined using one of the three methods shown in Table

5.3.1 and any applicable requirements of Sections 5.3.4 and
5.3.5.

Note: Average air speed and average air temperature
have precise definitions in this standard. See Section 3.0 for
all defined terms.

Modify Section 5.3.3 as follows.

5.3.3 Elevated Air Speed Comfort Zone Method. Figure
5.3.3A represents two particular cases of the Elevated Air
Speed Comfort Zone Method and shall be permitted as a
method of compliance for the conditions specified on the fig-
ure. It is permissible to determine the aceeptable operative
temperature range by linear interpolation between the limits
found for each zone in figure 5.3.3A.

Modify Section 5.3.3.3 as follows.

5.3.3.3 Average Air Speed (V,) with Occupant Con-
trol. Section 5.3.3.4 does not apply when the occupants have
control over average air speed (V) meeting one of the follow-
ing criteria:

a. One means of control for every six occupants or less

b. One means of control for every 84 m? (900 ftz) or less

In multi-occupant spaces where groups gather for shared
activities, such as classrooms and conference rooms, at
least one control shall be provided for each space, regard-
less of size. Multi-occupant spaces that ean-be-are subdi-
vided by moveable walls shall have one control for each
space subdivision.

Modify Section 5.3.3.4 as follows. (Note: The text shown
here reflects changes made by proposed Addendum d to the
standard.)

5.3.3.4 Average Air Speed (V,) without Occupant
Control. If occupants do not have control over the local air
speed meeting the requirements of Section 5.3.3.3, the fol-
lowing limits apply to the SET model and Figure 5.3.3A.

a. For operative temperatures (¢,) above 25.5°C (77.9°F), the
upper limit to average air speed (V) shall be 0.8 m/s (160
fpm).

For operative temperatures (¢,) between 23.0°C and
25.5°C (73.4°F and 77.9°F), the upper limit to average air
speed (V) shall follow an equal SET contour as described
in Normative Appendix C. In Figure 5.3.3A this curve is
shown between the dark and light shaded areas. It is

aceeptable-permitted to approximate-the-curve-in-Figure
533A-in]-Pand-Slunits-by determine the curve using

the following equation:
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V'=50.49 — 4.4047 1, + 0.096425(t,)* (m/s, °C)

V'=31375.7 - 857.295 1, + 5.86288(t,)* (fom, °F)

c. For operative temperatures (,) below 23.0°C (73.4°F), the
limit to average air speed (V) shall be 0.2 m/s (40 fpm).

Exceptions to Section 5.3.3.4(c):

1. Representative occupants with clothing insulation (/.
greater than 0.7 clo

2. Representative occupants with metabolic rates above
1.3 met

Note: These limits are shown by the light gray area in
Figure 5.3.3A.

Modify Section 5.3.4.3 as follows. (Note that Section 5.3.4.3
was deleted in proposed Addendum d, so this proposed
change is irrelevant if Addendum d is approved.)

5.3.4.3 Draft. At operative temperatures (z,) below
22.5°C (72.5°F), average air speed (V) caused by the build-
ing, its fenestration, and its HVAC system shall not exceed
0.20 m/s (40 fpm). This limit does not require censideration
determination of air movement produced by office equipment
or occupants.

Exception: Higher average air speeds (V) that are per-
mitted by Section 5.3.3

Modify Section 5.3.5.1 as follows.

5.3.5.1 Applicability. The fluctuation requirements of
this section shall be met when they are not under the direct

control of the individual occupant-(e-g--eychng from therme-
static-control).

Modify Section 5.3.5.3 as follows.

5.3.5.3 Drifts or Ramps. Monotonic, noncyclic changes
in operative temperature (¢,) and cyclic variations with a
period greater than 15 minutes shall not exceed the most
restrictive requirements from Table 5.3.5.3.

Note: For example, the operative temperature may shall
not change more than 2.2°C (4.0°F) during a 1.0 h period, and

it-also-may-net-change more than 1.1°C (2.0°F) during any
0.25 h period within that 1.0 h period.

Modify Section 5.4.2.1.1 as follows.

5.4.2.1.1 It shall be based on no fewer than-seven 7 and
no more than 30 sequential days prior to the day in question.

Modify the first note in Section 6.2 as shown below. The
remainder of Section 6.2 in unchanged.

6.2 Documentation. The method and design conditions
appropriate for the intended use of the building shall be
selected and documented as follows.

Note: Some of the requirements in items (a) through (g)
below-may-net-be_are not applicable to naturally conditioned
buildings.

[...]

ANSI/ASHRAE Addendum e to ANSI/ASHRAE Standard 55-2013



© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

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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About ASHRAE

ASHRAE, founded in 1894, is a global society advancing human well-being through sustainable technology for the
built environment. The Society and its members focus on building systems, energy efficiency, indoor air quality,
refrigeration, and sustainability. Through research, Standards writing, publishing, certification and continuing
education, ASHRAE shapes tomorrow’s built environment today.

For more information or to become a member of ASHRAE, visit www.ashrae.org.

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, on CD-ROM, and via
ASHRAE Digital Collections, which provides online access with automatic updates as well as historical versions of
publications. Selected Standards and Guidelines are also offered in redline versions that indicate the changes made
between the active Standard or Guideline and its previous version. For more information, visit the Standards and
Guidelines section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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