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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 infor-
mative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Addendum e includes a bug fix to the shortwave solar calculation method explained in Section
C1 and the corresponding consequential edits to the prescriptive tables in Section 5.3.2.2.1. The
previous method discounted the contribution of diffuse solar radiation by using an incorrect for-
mula for attributing horizontal diffuse radiation. At low angles of solar altitude, this change will
increase the shortwave mean radiant temperature as compared to the previous version.

Note: In this addendum, changes to the current standard are indicated in the text by under-
lining (for additions) and strikethrough (for deletions) unless the instructions specifically men-
tion some other means of indicating the changes. 

Modify Tables 5.3.2.2.1A, 5.3.2.2.1B, 5.3.2.2.1C, and 5.3.2.2.1D in Section 5.3.2.2.1 as shown.   

Addendum e to Standard 55-2017

Table 5.3.2.2.1A High-Performance (Low-e) Glazing Units

Representative Occupant 
Distance from Interior Window 
or Shade Surface, ft (m)

Fraction of Body 
Exposed to Sun (fbes), 
%

Glazing Unit
Total Solar 
Transmission 
(Tsol), %

Glazing Unit 
Indirect SHGC 
(SHGC – Tsol), 
%

Interior Shade 
Openness Factor, 
%

Interior Shade 
Solar Absorptance 
of Window-Facing 
Side, %

3.34.8 (1.5) 50 35 4.5 9 65

3.35.1 (1.6) 100 35 4.5 5 65

Table 5.3.2.2.1B Clear Low-Performance Glazing Units

Representative Occupant 
Distance from Interior Window 
or Shade Surface, ft (m)

Fraction of Body 
Exposed to Sun (fbes), 
%

Glazing Unit
Total Solar 
Transmission 
(Tsol), %

Glazing Unit 
Indirect SHGC 
(SHGC – Tsol), 
%

Interior Shade 
Openness Factor, 
%

Interior Shade 
Solar Absorptance 
of Window-Facing 
Side, %

9.911.0 (3.3) 50 83 10 1 25

13.214.5 (4.4) 50 83 10 1 65

11.212.2 (3.43.7) 100 83 10 1 25

14.515.9 (4.44.9) 100 83 10 1 65

Table 5.3.2.2.1C Tinted Glazing Units

Representative Occupant 
Distance from Interior Window 
or Shade Surface, ft (m)

Fraction of Body 
Exposed to Sun (fbes), 
%

Glazing Unit
Total Solar 
Transmission 
(Tsol), %

Glazing Unit 
Indirect SHGC 
(SHGC – Tsol), 
%

Interior Shade 
Openness Factor, 
%

Interior Shade 
Solar Absorptance 
of Window-Facing 
Side, %

3.35.3 (1.6) 50 10 20 8 25

3.36.1 (1.9) 50 10 20 1 65

45.9 (1.21.8) 100 10 20 1 25

4.97.4 (1.52.3) 100 10 20 1 65

>9.27.3 (2.82.2) 50 <15 8 No shade No shade
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Modify Section C1 as shown. 

C1. CALCULATION PROCEDURE 

[ . . . ]

The total outdoor solar radiation on the horizontal is filtered by both Tsol and fsvv and multi-
plied by the reflectance of the floor and lower furnishings Rfloor. 

(C-4)

where ITH is the total horizontal direct and diffuse irradiance outdoors (W/m2 [Btuh/ft2]) and the
floor reflectance Rfloor is 0.6.

Direct radiation is incident only on the projected fraction of the body fp, which depends on
solar altitude , the sun’s horizontal angle relative to the front of the person (SHARP), and posture
(seated, standing). The fp values are tabulated in the computer program in Section C4.

The direct radiation is also reduced by any shading of the body provided by the indoor sur-
roundings, quantified by the body exposure fraction fbes (see Figure C2-1).

(C-5)

Idir is the direct-beam (normal) solar radiation (W/m2 [Btuh/ft2]). The meteorological radiation
parameters are related as follows: 

ITH = Idirsin + Idiff

 Idiff is approximated as (0.172 Idir sin).

Modify Section C3 as shown.

C3. COMPUTER PROGRAM FOR CALCULATING COMFORT IMPACT
OF SOLAR GAIN ON OCCUPANTS

The following code is one implementation of the SET calculation using JavaScript in SI units.

function find_span(arr, x){

[ . . . ]

var DEG_TO_RAD = 0.0174532925;
var hr = 6;
var Idiff = 0.175 2 * Idir * Math.sin(alt * DEG_TO_RAD);

[ . . . ]

}

Table 5.3.2.2.1D Dynamic Glazing Units (Increasing Tsol Represents Decreasing Tint)

Representative Occupant 
Distance from Interior Window 
or Shade Surface, ft (m)

Fraction of Body 
Exposed to Sun (fbes), 
%

Glazing Unit
Total Solar 
Transmission 
(Tsol), %

Glazing Unit 
Indirect SHGC 
(SHGC – Tsol), 
%

Interior Shade 
Openness Factor, 
%

Interior Shade 
Solar Absorptance 
of Window-Facing 
Side, %

3.36.1 (1.9) 50 0.5 10 N/A No shade

3.36.1 (1.9) 100 0.5 10 N/A No shade

4.97.9 (1.52.4) 50 3 10 N/A No shade

6.69.5 (22.9) 100 3 10 N/A No shade

7.69.8 (2.33.0) 50 6 10 N/A No shade

9.910.3 (33.1) 50 9 10 N/A No shade

Erefl 0.5feff fsvvTsol ITH Rfloor=

Edir fp feff fbes Tsol Idir=
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Modify Table C4-1 as shown. 

Table C4-1 Computer Code Validation Table

alt sharp posture Idir tsol fsvv fbes asa ERF trsw

0 120 Seated 800 0.5 0.5 0.5 0.7 26.9 42.9 6.4 10.3

60 120 Seated 800 0.5 0.5 0.5 0.7 59.2 63.7 14.2 15.3

90 120 Seated 800 0.5 0.5 0.5 0.7 63.3 64.9 15.2 15.5

30 0 Seated 800 0.5 0.5 0.5 0.7 53.8 62.7 12.9 15.0

30 30 Seated 800 0.5 0.5 0.5 0.7 53.1 62.7 12.7 15.0

30 60 Seated 800 0.5 0.5 0.5 0.7 51.3 59.8 12.3 14.3

30 90 Seated 800 0.5 0.5 0.5 0.7 48 56.8 11.5 13.6

30 150 Seated 800 0.5 0.5 0.5 0.7 42.5 52.4 10.2 12.6

30 180 Seated 800 0.5 0.5 0.5 0.7 39.8 49.5 9.5 11.8

30 120 Standing 800 0.5 0.5 0.5 0.7 49.7 59.6 11.4 13.7

30 120 Seated 400 0.5 0.5 0.5 0.7 22.8 27.7 5.5 6.6

30 120 Seated 600 0.5 0.5 0.5 0.7 34.2 41.5 8.2 9.9

30 120 Seated 1000 0.5 0.5 0.5 0.7 56.9 69.2 13.6 16.6

30 120 Seated 800 0.1 0.5 0.5 0.7 9.1 11.1 2.2 2.7

30 120 Seated 800 0.3 0.5 0.5 0.7 27.3 33.2 6.5 8.0

30 120 Seated 800 0.7 0.5 0.5 0.7 63.8 77.5 15.3 18.6

30 120 Seated 800 0.5 0.1 0.5 0.7 27.5 29.9 6.6 7.2

30 120 Seated 800 0.5 0.3 0.5 0.7 36.5 42.7 8.7 10.2

30 120 Seated 800 0.5 0.7 0.5 0.7 54.6 68.1 13.1 16.3

30 120 Seated 800 0.5 0.5 0.1 0.7 27.2 36.5 6.5 8.7

30 120 Seated 800 0.5 0.5 0.3 0.7 36.4 45.9 8.7 11.0

30 120 Seated 800 0.5 0.5 0.7 0.7 54.7 64.8 13.1 15.5

30 120 Seated 800 0.5 0.5 0.5 0.3 19.5 23.7 4.7 5.7

30 120 Seated 800 0.5 0.5 0.5 0.5 32.5 39.6 7.8 9.5

30 120 Seated 800 0.5 0.5 0.5 0.9 58.6 71.2 14 17.0

30 120 Seated 800 0.5 0.5 0.5 0.7 45.5 55.4 10.9 13.3



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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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. 

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
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, 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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