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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined by the American National Standards
Institute (ANSI), of which ASHRAE is a member and which has approved this standard as an ANS, as “substantial agreement reached by
directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.” Compliance with this
standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project
Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project
Committees.

The Manager of Standards of ASHRAE should be contacted for:

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER

ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and
accepted industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components,
or systems tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its
Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating
purposes, by suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing
other information that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them,
and conformance to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.




(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

In sections 5, 7 and 8, Addendum g updates the refer-
ences to ASHRAE Standards 62.1, 90.1, and 55 to the newly
published 2010 versions. In addition, this proposal updates
new and revised ENERGY STAR program requirements.

The changes in Section 7.4.6.6 bring the requirements in
Standard 189.1 to a comparable level of stringency as Stan-
dard 90.1-2010.

In addition, changes to Section 9 clarify the intent of
requirements included for construction waste management
and material harvesting/extraction.

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 g to Standard 189.1-2009

Modify Section 5.3.3 as follows:

5.3.3 Reduction of Light Pollution
5.3.3.1 General. Exterior lighting systems shall comply
with Section 9 of ANSI/ASHRAE/IESNA Standard 90.1 with

5.3.3.2 Backlight and Glare

a. All building-mounted luminaires located less than two
mounting heights from any property line shall meet the
maximum allowable Glare Ratings in Table 5.3.3.2B.

b. All other luminaries shall meet the maximum allowable
Backlight and Glare Ratings in Table 5.3.3.2A.

5.3.3.3 Uplight: All exterior lighting shall meet one of the
following Uplight requirements:

a. Exterior luminaries shall meet the maximum allowable
Uplight Ratings of Table 5.3.3.2A or

b. Exterior lighting shall meet the Uplight requirements of
Table 5.3.3.3.

Exceptions:

1. Lighting in lighting zones 3 and 4, solely for uplight-
ing structures, building facades, or landscaping.

2. Lighting in lighting zones 1 and 2, solely for uplight-
ing structures, building facades, or landscaping pro-
vided the applicable lighting power densities do not
exceed 50% of the lighting power allowances in
ANSI/ASHRAE/IESNA.  Standard  90.1, _ Table
9.4.3B. with-AddendumiTable 9:.4.6.

Delete Section 7.4.2.7 and renumber subsequent sec-
tions in 7.4.2

Modify Section 7.4.6 as follows: (change numbering of
sub-clauses as needed)

7.4.6 Lighting. The lighting shall comply with Section 9
of ANSI/ASHRAE/IESNA Standard 90.1 as—medified—by
Addendum and the following modifications and additions.
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7.4.6.6 “ManualON> Occupancy Sensors. Occupancy

sensors shall either have “manual ON”, “automatic OFF”
controls_or shall be controlled to automatically turn the light-
ing on to not more than 50% power, except in the following
spaces where full automatic-on is allowed:

%E

Ooccupancy sensor controls required in Section 7.4.6.3-,
public corridors and stairwells,

restrooms

primary building entrance areas and lobbies, and

areas where manual-on operation would endanger the
safety or security of the room or building occupant(s).
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Revise the following in section 7.4.7

7.4.7 Other Equipment. The other equipment shall
comply with Section 10 of ANSI/ASHRAE/IESNA: Standard
90.1 with the following modifications and additions.

7.4.7.1 Electric Motors. Motors shall comply with the
minimum requirements in Table C-13 in Normative
Appendix C. These requirements supersede the requirements

in Section 10.4.1 and Table 10.8 of ANSI/ASHRAE/IESNA
Standard 90.1.

7.4.7.2 Supermarket Heat Recovery. Supermarkets
with a floor area of 25,000 ft> (2500 m?) or greater shall
recover waste heat from the condenser heat rejection on
permanently installed refrigeration equipment meeting one of
the following criteria:

1. 25% of the refrigeration system full load total heat rejec-
tion.

2. 80% of the space heat, service water heating and dehu-
midification reheat.

If a recovery system is used that is installed in the refrig-
eration system, the system shall not increase the saturated
condensing temperature at design conditions by more than 5°F
(3°C) and shall not impair other head pressure control/energy
reduction strategies.

7.4.7.3 ENERGY STAR Equipment. The following
equipment within the scope of the applicable ENERGY STAR
program shall comply with the equivalent criteria required to
achieve the ENERGY STAR label if installed prior to the issu-
ance of the certificate of occupancy:

a. Appliances

1. Clothes washers: ENERGY STAR Program
Requirements for Clothes Washers (see also the
water efficiency requirements in Section 6.3.2.2)

2. Dehumidifiers: ENERGY STAR Program Require-
ments for Dehumidifiers

3. Dishwashers: ENERGY STAR Program Require-
ments Product Specifications for Residential Dish-
washers (see also the water efficiency requirements
in Section 6.3.2.2)

4. Refrigerators and freezers: ENERGY STAR
Program Requirements for Refrigerators and Freez-
ers

5. Room air conditioners: ENERGY STAR Program
Requirements and Criteria for Room Air Condition-
ers (see also the energy efficiency requirements in
Section 7.4.1)

6. Room air cleaners: ENERGY STAR Program
Requirements for Room Air Cleaners

7.  Water coolers: ENERGY STAR Program Require-
ments for Bettled Water Coolers

b. Heating and Cooling

1. Residential air-source heat pumps: ENERGY STAR
Program Requirements for ASHPs and Central Air
Conditioners (see also the energy efficiency require-
ments in Section 7.4.1)

2. Residential boilers: ENERGY STAR Program
Requirements for Boilers (see also the energy effi-
ciency requirements in Section 7.4.1)

3. Residential central air conditioners: ENERGY
STAR Program Requirements for ASHPs and
Central Air Conditioners (see also the energy effi-
ciency requirements in Section 7.4.1)
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4. Residential ceiling fans: ENERGY STAR Program
Requirements for Residential Ceiling Fans

5. Dehumidifiers: ENERGY STAR Program Require-
ments for Dehumidifiers

6. Programmable thermostats: ENERGY STAR
Program Requirements for Programmable Thermo-
stats

7. Ventilating fans: ENERGY STAR Program Require-
ments for Residential Ventilating Fans

8. Residential Warm Air Furnaces: ENERGY STAR
Program Requirements for Warm-Adr Furnaces

9. Residential Geothermal Heat Pumps: ENERGY
STAR Program Requirements for Geothermal Heat
Pumps

Electronics

1. Cordless phones: ENERGY STAR Program
Requirements for Telephony
STAR P Reaui for Televisi

3 2. Audio and Video: ENERGY STAR Program
Requirements for Consumer-Audio and BVD-Pred-
wets-Video

4. 3. Televisions: ENERGY STAR Program Require-
ments for Televisions

5. 4. Set-top Boxes: ENERGY STAR program
Requirements for Set-top Boxes

Office Equipment

1. Computers: ENERGY STAR Program Require-
ments for Computers

2. Copiers: ENERGY STAR Program Requirements
for Imaging Equipment

3. Fax machines: ENERGY STAR Program Require-
ments for Imaging Equipment

4. Laptops: ENERGY STAR Program Requirements
for Computers

5. Mailing machines: ENERGY STAR Program
Requirements for Imaging Equipment

6. Monitors: ENERGY STAR Program Requirements
for Computer Monitors-Displays

7. Multifunction devices (printer/fax/scanner):
Program Requirements for Imaging Equipment

8. Printers: ENERGY STAR Program Requirements
for Imaging Equipment

9. Scanners: ENERGY STAR Program Requirements
for Imaging Equipment

10. Computer Servers: ENERGY STAR program

Requirements for Computer Servers

Water Heaters: ENERGY STAR Program Requirements
for Residential Water Heaters

Lighting

1.

Compact fluorescent light bulbs (CFLs): ENERGY
STAR Program Requirements for CFLs

[«

Residential light fixtures: ENERGY STAR Program
Requirements for Residential Light Fixtures

Integral LED Lamps: ENERGY STAR program
Requirements for Integral LED Lamps

g. Commercial Food Service

1.

[~

oo

Commercial fryers: ENERGY STAR Program
Requirements for Commercial Fryers

Commercial hot food holding cabinets: ENERGY
STAR Program Requirements for Hot Food Holding
Cabinets

Commercial selid-doer refrigerators and freezers:
ENERGY STAR Program Requirements for Selid
Deoer Commercial Refrigerators and Freezers
Commercial steam cookers: ENERGY STAR
Program Requirements for Commercial Steam

Cookers (see also water efficiency requirements in
Section 6.4.2.2)

Commercial ice machines: ENERGY STAR
Program Requirements for Commercial Ice
Machines

Commercial  dishwashers: ENERGY STAR

Program Requirements for Commercial Dishwash-
ers

Commercial Griddles: ENERGY STAR program
Requirements for Commercial Griddles
Commercial Ovens: ENERGY STAR program
Requirements for Commercial Ovens

h. Other Products

1.

Battery charging systems: ENERGY STAR Program
Requirements for Products with Battery Charger
Systems (BCSs)

External power adapters: ENERGY STAR Program
Requirements for Single-Voltage AC-DC and AC-
AC Power Supplies

Vending machines: ENERGY STAR Program
Requirements for Refrigerated Beverage Vending
Machines

Exception: Products with minimum efficiencies addressed
in the Energy Policy Act (EPAct) and the Energy Inde-
pendence and Security Act (EISA) when complying
with Section 7.4.3.1a.

7.4.7.4 Commercial Refrigerators, Freezers, and
Clothes Washers

a. Commercial refrigerators and freezers shall comply with
the minimum efficiencies in Table C-14 in Normative
Appendix C. Open refrigerated display cases not covered
by strips or curtains are prohibited. Lighting loads,
including all power supplies or ballasts, for commercial
reach-in refrigerator/freezer display cases shall not
exceed 42 watts per door for case doors up to 5 ft (1.5 m)
in height and 46 watts per door for case doors greater than
5 ft (1.5 m) in height.
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b. Commercial clothes washers shall comply with the min-
imum efficiencies in Table C-15 in Normative
Appendix C.

Modify Section 8.3.1 and 8.3.2 as follows:
8.3.1.3 Filtration and Air Cleaner Requirements
a. Particulate Matter

1. Wetted Surfaces. Thep Particulate matter filters or
air cleaners provided upstream of wetted surfaces in
accordance with Section 5.8 of ANSI/ASHRAE Stan-
dard 62.1 shall have a MERV of not less than 8 and
hall o wi P ded wi red i
Particulate Matter Smaller than 10 Micrometers
(PM10). Particulate matter filters or air cleaners
provided to reduce PM10 in outdoor intake in accor-
dance with 6.2.1.1 of ANSI/ASHRAE Standard 62.1
shall have a MERV of not less than 8.
3.2 Particulate Matter Smaller than 2.5 Micrometers
(PM2.5). In-addition-to-Section-621-12 of ANSI/

[

pied-spaces—having Particulate matter filters or air

cleaners provided to reduce PM2.5 in outdoor intake
air in accordance with Section 6.2.1.2 of ANSI/

ASHRAE Standard 62.1 shall have a MERV of not
less than 13_when-rated-in-accordance—with-ANSY
ASHRAE Standard 52.2.

b. Ozone. In addition to Section 6.2.1.23 of ANSI/

ASHRAE Standard 62.1, when the building is located in
an area that is designated “non-attainment” with the
National Ambient Air Quality Standards for ozone as
determined by the AHJ, air-cleaning devices having a
removal efficiency of no less than the efficiency speci-
fied in Section 6.2.1.23 of ANSI/ASHRAE Standard
62.1 shall be provided to clean outdoor air prior to its
introduction to occupied spaces.

c. Bypass Pathways. All filter frames, air cleaner racks,
access doors, and air cleaner cartridges shall be sealed.

8.3.1.4 Environmental Tobacco Smoke

a. Smoking shall not be allowed inside the building. Signage
stating such shall be posted within 10 ft (3 m) of each
building entrance.

b. Any exterior designated smoking areas shall be located
a minimum of 25 ft (7.5 m) away from building
entrances, outdoor air intakes, and operable windows.

e Section-6:2.9 of ANSI/ASHRAE Standard 621 shallnet

apply:

8.3.2 Thermal Environmental Conditions for Human
Occupancy. The building shall be designed in compliance
with ANSI/ASHRAE Standard 55, Sections 6.1, “Design,”
and 6.2, “Documentation,” 6efANSHASHRAE Standard 552

Spaces with special requirements for processes, activi-
ties, or contents that require a thermal environment outside
that which humans find thermally acceptable, such as food
storage, natatoriums, shower rooms, saunas, and drying
rooms.

Modify Section 9.3 as follows:

9.3 Mandatory Provisions
9.3.1 Construction Waste Management

9.3.1.1 Diversion. A minimum of 50% of nonhazard-
ous construction and demolition waste material generated
prior to the issuance of the final certificate of occupancy shall
be diverted from disposal in landfills and incinerators by recy-
cling and/or reuse. Reuse includes donation of materials to
charitable organizations, salvage of existing materials onsite,
and packaging materials returned to the manufacturer, ship-
per, or other source that will reuse the packaging in future
shipments. Excavated soil and land-clearing debris shall not
be included in the calculation. Calculations are allowed to be
done by either weight or volume, but shall be consistent
throughout. Specific area(s) on the construction sife shall be
designated for collection of recyclable and reusable materials.
Off-site storage and sorting of materials shall be allowed.
Diversion efforts shall be tracked throughout the construction
process.

9.3.1.2  Total Waste. For new building projects on sites
with less than 5% existing buildings, structures or hardscape,
the total amount of construction waste generated prior to the
issuance of the final certificate of occupancy on the project
shall not exceed 42 yd3 or 12,000 1bs per 10,000 ft? (35 m’ or
6000 kg per 1000 mz) of new building floor area. This shall
apply to all waste whether diverted, landfilled, incinerated, or
otherwise disposed of. Excavated soil and land-clearing
debris shall not be included in the calculation. The amount of
waste shall be tracked throughout the construction process.

9.3.2 Extracting, Harvesting, and/or Manufacturing.
This section applies to all materials, products, and/or assem-
blies installed prior to the issuance of the final certificate of

occupancy.

Materials shall be harvested and/or extracted and prod-
ucts and/or assemblies shall be manufactured according to the
laws and regulations of the country of origin.

Wood products in the project, other than recovered or
reused wood, shall not contain wood from endangered wood
species unless the trade of such wood conforms with the
requirements of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES).
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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

Addendum q provides exceptions for safety and func-
tionality and aligns Standard 189.1 with ANSI/ASHRAE/IES
Standard 90.1.

Hazardous areas are locations where atmospheres may
be exposed to the release of flammable dusts, vapors, or
gases in explosive concentrations. The National Electric
Code requires that these areas be classified and sets rules for
the type of luminaires that may be installed in them. Lumi-
naires are typed in Article 500 of the NEC.

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 q to Standard 189.1-2009

Add exceptions to Section 5.3.3 as follows:

Exceptions to Sections 5.3.3.2 and 5.3.3.3:
1. Specialized signal, directional, and marker lighting
associated with transportation.

2. Advertising signage or directional signage.

3. Lighting integral to equipment or instrumentation
and installed by its manufacturer.

4. Lighting for theatrical purposes, including perfor-
mance, stage, film production, and video production.
5. Lighting for athletic playing areas.
Lighting that is in use for no more than 60 continu-
ous days and is not re-installed any sooner than 60
days after being uninstalled.
7. Lighting for industrial production, material handling,
transportation sites, and associated storage areas.
Theme elements in theme/amusement parks.
Roadway lighting required by governmental authori-
ties.
10. Lighting classified for and used in hazardous loca-
tions as specified in NFPA 70.
11. Lighting for swimming pools and water features.

o >

Add to Section 11, Normative References, as follows:

Reference Title Section

National Fire Protection Association
1 Battery March Park

Quincy, BA 02169-7471

United States

1-617-770-0700;

www.nfpa.org

National Electrical  5.3.3
Code

NFPA 70 -2011
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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

Background

Standard 189.1-2009 uses a blanket LPD Factor of 0.90
relative to ANSI/ASHRAE/IES Standard 90.1-2007 require-
ments. The lighting power density (LPD) values in Standard
90.1-2010 represent a complete and thorough review of their
representation of energy-efficient space lighting, which
resulted in an overall whole-building weighted reduction in
LPD of approximately 15%. This review included consider-
ation of the latest equipment and efficiencies (lamps, bal-
lasts, luminaires) as well as design options and input from
the design community. This process resulted in space and
resulting whole-building LPDs for maximum efficiency at
rational cost while maintaining minimum lighting levels and
reasonable design capability. Reductions in LPD are not
considered possible in some space and building types unless
some important metric of lighting design is reduced such as
light levels, rational initial cost, design flexibility, and poten-
tially issues with occupant comfort.

This addendum abandons an across-the-board reduction
in the Standard 90.1 LPDs and adopts reductions based on
the specific building and space types. Using the Standard
90.1 models, an analysis that involved reducing flexibility
and applying high-cost new technology was used to evaluate
which spaces and building LPDs could be reduced without
reducing needed light levels. This analysis included the fol-
lowing:

Fluorescent Fixture Efficiency Change. Many LPD
models include fluorescent fixtures of various types (lensed,
parabolic, direct/indirect, etc.) based on different space
types and task needs, including light distribution, glare con-
trol, and aesthetics. The characteristics of each fixture type
used in the models represent an efficient version of the spe-
cific type. The most efficient fixture of all available fluores-
cent types could be used in the models instead of the most
appropriate type so as to increase energy savings. This
would reduce energy use in those spaces where the most effi-
cient fixture is not already used. If the most appropriate fix-
ture is replaced with the most efficient regardless of
application fit, the minimum light levels would still be main-
tained in the models but there could be reductions in one or

more quality lighting features, such as glare control, and
would eliminate primary design flexibility and associated
aesthetics.

Downlight Fixture Efficiency Change with LED Tech-
nology. Another option could be using more efficient lighting
sources where the most efficacious source is not already used
(i.e., light-emitting diode [LED] in place of compact fluores-
cent [CFL] or incandescent [INC]). The current model
inputs for downlights are based on the most efficacious
source that is also reasonably cost effective, provides the
appropriate lighting color, and has the needed capabilities of
distribution and beam intensity. In some applications an
LED may be able to provide the same needed lighting capa-
bilities and could replace the CFL or INC source but with a
significant increase in costs. For the models where a change
can be made, the minimum light levels would be maintained
but costs would significantly increase and some lighting
quality may be reduced.

Conclusion

Both of these options were applied to the nearly 100
space type models and associated 33 building types to see
where reductions could be made. The results show that
approximately two thirds of the space types and almost half
of the building types had no significant reduction. Tables
7.4.6.14 and 7.4.6.1B added by this addendum list LPD fac-
tors for spaces wherein energy reductions are possible with
only a modest loss in flexibility and a modest increase in first
cost.

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 r to Standard 189.1-2009

Modify section 7.4.6.1 as follows:

7.4.6.1 Lighting Power Allowance. The interior /ighting
power allowance shall be a maximum of 0:-9-multiplied-by the
values determined in accordance with Sections 9.5 and 9.6 of
ANSI/ASHRAE/IESNA: Standard 90.1-multiplied by an LPD

Factor specified in Table 7.4.6.1A for those areas where the
Building Area Method is used and in Table 7.4.6.1B for those
areas where the Space-by-Space Method is used. Control
factors from Table 9.6.2 in ANSI/ASHRAE/IES Standard
90.1 shall not be used for the control methodologies required
in this standard. Thisrequirementsupersedes-the requirements
901
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Table 7.4.6.1A LPD Factors when Using Table 7.4.6.1B LPD Factors when Using

the Building Area Method the Space-by-Space Method
Building Area Type LPD Factor Common Space Type LPD Factor
Courthouse 0.95 Classroom/Lecture/Training 0.85
. . . i i .
Dinine—Cafeteria/Fast Food 0.95 Conference Meeting/Multipurpose 0.90
. . Corridor/Transition 0.85
Dining—Family 0.95
Dining Area 0.90
Dormitory 0.95
Dining Area for Family Dining 0.85
Exercise Center 0.95 . .
Fitness Center—Fitness Area 0.85
Healthcare Clinic 095 Laboratory for Medical/Industrial Research 0.95
Hospital 0.95 Lobby 0.95
Library 0.95 Lobby for Elevator 0.85
Multifamily 0.95 Lobby for Motion Picture Theater 0.95
Office 0.95 Lounge/Recreation 0.85
Penitentiary 0.95 Office—Enclosed 0.95
Police Station 0.95 Office—Open Plan 0.85
les Aj .
Religious Building 0.95 Sales Area 0.93
L All Other Common Space Types 1.00
School/University 0.90
Building-Specific Space Type LPD Factor
Town Hall 0.95
Convention Center—Exhibit Space 0.85
Transportation 0.95
Courthouse—Courtroom 0.85
All Other Building Area Typ 1. . . . .
Other Building Avea = oo Gymnasium—Audience Seating/Permanent Seating 0.85
Gymnasium—Fitness Area 0.85
Hospital—Emergency 0.95
Hospital—Exam/Treatment 0.85
Hospital—Laundry/Washing 0.95
Hospital—IL ounge/Recreation 0.85
Hospital-—Medical Supply 0.90
Hospital—Nursery 0.85
Hospital—Nurses’ Station 0.90
Hospital—Patient Room 0.90
Hospital—Physical Therapy 0.85
Library—Card File and Cataloguing 0.90
Library—Stacks 0.95
Manufacturing Facility—High Bay 0.85
Manufacturing Facility—Low Bay 0.85
Motel—Dining Area 0.90
Transportation—Air/Train/Bus—Baggage Area 0.90
Transportation—Airport—Concourse 0.90
Transportation—Terminal—Ticket Counter 0.85
Warehouse—Medium/Bulky Material Storage 0.85
All Other Building-Specific Space Types 1.00
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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

Addendum u requires automatic controls to ensure that
lighted signs that are bright enough to be visible during day-
time hours are operated during nighttime hours with a 65%
reduction in power (reduce power to 35% of full power).
Such lighted signs will still be visible at night but will use
much less power.

The addendum also requires automatic controls to
ensure that all other signs are off during daytime hours to
save energy and are operated with a 30% reduction in power
after midnight (reduce power to 70% of full power). The
requirement for signs that are not electrically illuminated
during the day is essentially restating the requirement in
Standard 90.1-2010, Section 9.4.1.7(c), and was included
here for ease of use.

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 u to Standard 189.1-2009

Add the following definition to Section 3.2:

daylight hours: the period from 30 minutes after sunrise to 30
minutes before sunset.

Add to Section 7.4.6 as follows:

7.4.6.8 Controls for Exterior Sign Lighting. All exte-
rior sign lighting, including internally illuminated signs and
lighting on externally illuminated signs, shall comply with the
requirements of Sections 7.4.6.8.1 or 7.4.6.8.2.
Exceptions:

a. Sign lighting that is specifically required by a health

or life safety statute, ordinance, or regulation.
b. Signs in tunnels.

7.4.6.8.1 All sign lighting that operates more than one

hour per day during davlight hours shall include controls to

automatically reduce the input power to a maximum of 35% of
full power for a period from one hour after sunset to one hour

before sunrise.

Exception: Sign lighting using metal halide, high-pressure
sodium, induction, cold cathode, or neon lamps that
includes controls to automatically reduce the input power

to a maximum of 70% of full power for a period from one
hour after sunset to one hour before sunrise.

7.4.6.8.2 All other sign lighting shall include:

controls to automatically reduce the input power to a
maximum of 70% of full power for a period from mid-
night or within one hour of the end of business operations,
whichever is later, until 6:00 am or business opening,
whichever is earlier, and

b. controls to automatically turn off during davlight hours.
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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

Addendum v adds a minimum time period to automatic
control requirements for guest rooms in hotels. Without a
minimum time period, lights could be turned off 1 second
after vacancy or 24 hours after vacancy and still comply. A
minimum requirement of 30 minutes of vacancy is deemed an
appropriate time period for lighting, TV, switched outlets,
and HVAC setpoint adjustments. If desired, a hotel can
always choose to turn off lighting and power or adjust HVAC
setpoints less than 30 minutes after vacancy but not longer
than 30 minutes after vacancy.

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-

Addendum v to Standard 189.1-2009

Add to Section 7.4.3.12 as follows:

7.4.3.12 Automatic Control of HVAC and Lights in

Hotel/Motel Guest Rooms. In hotels and motels with over 50
guest rooms, the lighting, switched outlets, television, and
HVAC equipment serving each guest room shall be automat-
ically controlled such that the power for lighting, switched
outlets, and televisions will be turned off within 30 minutes
after all occupants leave the guest room and the HVAC
setpoints raised by at least 5°F (3°C) in the cooling mode and
lowered by at least 5°F (3°C) in the heating mode whenever
within 30 minutes after all occupants leave the guest room-is
unoceupied.

Exception: Guest rooms where the lighting, switched out-
lets, and televisions are turned off and the HVAC set-
points are raised by at least 5°F (3°C) in the cooling
mode and lowered by at least 5°F (3°C) in the heating
mode when the occupant removes the card from a cap-
tive key system.

16 ANSI/ASHRAE/USGBC/IES Addendum v to ANSI/ASHRAE/USGBC/IES Standard 189.1-2009



(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

Addendum w adds automatically controlled dynamic
building facade systems as alternatives to the permanent
projection requirements in Sections 7.4.2.5 and 8.4.1.2.
These alternatives include dynamic glazing and dynamic
shading systems whose solar-optical properties, and thus
solar heat gain coefficient (SHGC) and visible transmittance
(VT), can be modified in response to daylight levels or solar
intensity. Because of the ability of these systems to provide
dynamic responses at different times of the day and year,
dynamic systems may be capable of equal or better perfor-
mance than fixed overhangs in terms of energy efficiency
(Section 7) and glare control (Section 8). Furthermore,
dynamic glazing and shading systems are an important part
of the Department of Energy Building Technologies pro-
gram. This addendum includes requirements for multilevel
automatic control, acceptance testing, and commissioning,
along with minimum performance criteria for dynamic glaz-
ing and dynamic shading systems.

Further information on the supporting rationale from
Lawrence Berkeley National Laboratory may be found at
www.mediafire.com/add_w_rationale.

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 w to Standard 189.1-2009

Modify Section 7.4.2 as follows:

7.4.2.5 Permanent Projections. For climate zones 1-5,
the vertical fenestration on the west, south, and east shall be
shaded by permanent projections that have an area-weighted
average PF of not less than 0.50. The building is allowed to be
rotated up to 45 degrees to the nearest cardinal orientation for
purposes of calculations and showing compliance.

Exceptions:

1. Vertical fenestration that receives direct solar radia-

tion for fewer than 250 hours per year because of
shading by permanent external buildings, existing
permanent infrastructure, or topography.

2. Vertical fenestration with automatically controlled

shading devices capable of modulating in multiple

steps the amount of solar gain and light transmitted
into the space in response to daylight levels or solar

intensity that comply with all of the following:

Exterior shading devices shall be capable of
providing at least 90% coverage of the fenes-
tration in the closed position.

Interior shading devices shall be capable of
providing at least 90% coverage of the fenes-
tration in the closed position and have a mini-
mum solar reflectance of 0.50 for the surface
facing the fenestration.

A manual override located in the same
enclosed space as the vertical fenestration shall
override operation of automatic controls no
longer than 4 hours.

Acceptance testing and commissioning shall be
conducted as required by Section 10 to verify
that automatic controls for shading devices
intensity.

Vertical fenestration with automatically controlled
dynamic glazing capable of modulating in multiple
steps the amount of solar gain and light transmitted
into the space in response to daylight levels or solar
intensity that comply with all of the following:

a. Dynamic glazing shall have a lower labeled
SHGC equal to or less than 0.12, lowest labeled

VT no greater than 0.05, and highest labeled VT
no less than 0.40.

A manual override located in the same
enclosed space as the vertical fenestration shall
override operation of automatic controls no
longer than 4 hours.

Acceptance testing and commissioning shall be
conducted as required by Section 10 to verify
that automatic controls for dynamic glazing
respond to changes in illumination or radiation
intensity.

[e
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Modify Section 8.4.1.2 as follows:

8.4.1.2 Office Space Shading. Each west-, south-, and
east-facing facade, shall be designed with a shading PF. The
PF shall be not less than 0.5. Shading is allowed to be external
or internal using the interior PF. The building is allowed to be
rotated up to 45 degrees for purposes of calculations and show-
ing compliance. The following shading devices are allowed to
be used:

a. Louvers, sun shades, light shelves, and any other perma-
nent device. Any vertical fenestration that employs a
combination of interior and external shading is allowed to
be separated into multiple segments for compliance pur-
poses. Each segment shall comply with the requirements
for either external or inferior projection factor.

b. Building self-shading through roof overhangs or
recessed windows.

Exceptions:
1. Translucent panels and glazing systems with a mea-
sured haze value greater than 90%, tested according
to ASTM D1003 (notwithstanding its scope) or other
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test method approved by the authority having juris-
diction, and that are entirely 8 ft (2.5 m) above the
floor, do not require external shading devices.

2. Vertical fenestration that receives direct solar radia-
tion for less than 250 hours per year because of shad-
ing by permanent external buildings, existing
permanent infrastructure, or topography.

3. JVertical fenestration with automatically controlled
shading devices in compliance with Exception 2 of
Section 7.4.2.5.

4. Vertical fenestration with automatically controlled
dynamic glazing in compliance with Exception 3 of
Section 7.4.2.5.

Modify Section 10.3.1 as follows:

10.3.1.1.3 Systems. The following systems, if included in

the building project, shall have acceptance testing:

a.

[©

18

Mechanical Systems: Heating, ventilating, air condition-
ing, IAQ, and refrigeration systems (mechanical and/or
passive) and associated controls.

Lighting Systems: Automatic daylighting controls, man-
ual daylighting controls, occupancy sensing devices,
and, automatic shut-off controls.

Fenestration Control Systems: Automatic controls for
shading devices and dvnamic glazing.

ed.
de.
ef.

Renewable energy systems.
Energy measurement devices, as required in 7.3.3.
Water measurement devices, as required in 6.3.3.

10.3.1.2.4 Systems. The following systems, if included in

the building project, shall be commissioned:

a.

[* &

ef.

gh.

hi.
i
jk.

kL

Heating, ventilating, air-conditioning, IAQ, and refrigera-
tion systems (mechanical and/or passive) and associated
controls. Control sequences to be verified for compliance
with construction documentation as part of verification.
Building envelope systems, components, and assemblies
to verify the thermal and moisture integrity.

Building envelope pressurization to confirm air-tight-
ness if included in BOD requirements.

AlHLighting systems eentrols-and-shadingcontrols.
Fenestration control systems: Automatic controls for
shading devices and dvnamic glazing.

Irrigation.

Plumbing.

Domestic and process water pumping and mixing
systems.

Service water heating systems.

Renewable energy systems.

Water measurement devices, as required in Section 6.3.3.
Energy measurement devices, as required in
Section 7.3.3.
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