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©March 26,2026 ASHRAE

This draft is covered under ASHRAE copyright. The appearance of any technical data or editorial material in this
publication document does not constitute endorsement, warranty, or guaranty by ASHRAE of any product, service,
process, procedure, design or the like and ASHRAE expressly disclaims such. Permission to republish or redistribute
must be obtained from the MOS.

(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

Proposes revised lighting power density values primarily based on the Std. 90.1-2025 model with luminaire efficacy
that is 1 standard deviation higher than the mean efficacy values used in 90.1. Results are also compared against
model used to develop 2028 Title 24. The primary technical changes reflect increases in luminaire efficacy and the
ASHRAE 90.1-2025 use of a lamp lumen depreciation (LLD) of 0.90 for all LED fixtures. This update to the LLD
resulted from a review of design practices by lighting practitioners within the lighting industry.

[Note to Reviewers: This addendum makes proposed changes to the current standard. These changes are indicated
in the text by underlining (for additions and are in red to show the separate changes) and strikethrowugh (for deletions)
except where the reviewer instructions specifically describe some other means of showing the changes. Only these
changes to the current standard are open for review and comment at this time. Additional material is provided for
context only and is not open for comment except as it relates to the proposed changes.]
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Addendum aj to 189.1-2023

Revise Tables 7.4.6.1B and 7.4.6.1C as follows:

Table 7.4.6.1B Lighting Power Density (LPD) Allowances and Room Cavity Ratio (RCR) Thresholds and Additional Lighting Power
Allowances For Common Space Types Using the Space-by-Space Method

Informative Note: This table covers space types that can be commonly found in multiple building types. Table 7.4.6.1C covers space types that
are typically found in a single building type.

Additional Lighting Power
Qualified Additional Additional
Common Space Types* I‘;Vl;gz \Iift)nl:z Thl::;ll}ol d Lighting System’ Allowance Allowance
W/t (W/m?)
Atrium
. . 039 42 Decorative/Display 030 32
<20 ft (6.1 m) in height 028 30 NA 0.10 11
. . 048 52 Decorative/Display 030 32
>20 ft (6.1m) and < 40 ft (12.2 m) in height 036 39 NA 0.15 16
0.60 65 Decorative/Display 036 32
>40 ft (12.2 m) in height 0'47 53 NA 0.25 2.7
Audience Seating Area
Auditorium 0.44 47 6 Decorative/Display 0.25 2.7
Convention center 0.23 25 4 Decorative/Display 0.25 27
Gymnasium 0.23 2.5 6
. . 036 32 Decorative/Display 0.25 2.7
Motion picture theater 023 25 4
. 075 &+ Decorative/Display 0.40 43
Performing arts theater 0.62 67 8
. o 0:65 70 Decorative/Display 0.40 43
Religious building 0.60 6.5 4
036 32 Decorative/Display 0.25 2.7
Sports arena 026 28 4
All other audience seating areas 0.23 2.5 4 Decorative/Display 0.25 2.7
. .. 055 60 Decorative/Display 025 27
Banking Activity Area 0.51 65 6 020 22
Breakroom (See Lounge/Breakroom) Decorative/Display
Beauty and Personal Care Services
Specialized Task 0.30 32
. 070 5 Decorative/Display 0.20 22
Hair Care/Barber 051 55 6 ExtIllum Mirror | 40 Wrea 40 W/ea
Int [llum Mirror 120 W/ea 120 W/ea
Nail Care 070 5 6 Specialized Task 0.30 32
0.51 5.5 Decorative/Display 0.20 2.2
Massage 070 5 3 Specialized Task 0.30 32
& 0.56 6.0 Decorative/Display 0.20 2.2
Classroom/Lecture Hall/Training Room O. 55 2?) 4 Rl e Bl 23 2l
Conference/Meeting/Education/Civic: 088 95 6 Decorative/Display 0.25 2.7
| Multipurpose Room (including art, music) 0.65 7.0
Copy/Print Room 0.40 43 6
Corridor ® 037 4.0 width <8 ft | Decorative/Display 025 27
035 3.8 (2.4 m) 0.30 32
090 97 Decorative/Display 0.30 32
Courtroom 0.87 9.4 6
Computer Room 0.40 43 4 Specialized Task 020 22
Dining Area
Bar/lounge or leisure dining 0.45 4.8 4 Decorative/Display 0.40 4.3
Cafeteria or fast food dining 0.40 43 4 Decorative/Display 0.25 2.7
Family dining 0.40 43 4 Decorative/Display 0.25 2.7
All other dining areas 0.39 4.2 4 Decorative/Display 0.25 2.7
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Additional Lighting Power

Qualified Additional Additional
Common Space Types® I‘;Vl;gz ‘I);;)nl:z Thl::;ll}ol d Lighting System' Allowance Allowance
W/t (W/m?)
Electrical/Mechanical Room 0.39 42 6 Specialized Task 0.20 2.2
Emergency Vehicle Garage 043 46 4
. 073 7.9
Equipment Control Room 0.60 6.5 8
Food Preparation Area 0.86 93 6
Guest Room 035 38 6 Decorative/Display 0.25 2.7
Laboratory
In or as a classroom® 0.90 9.7 6 Specialized Task 0.30 3.2
All other laboratories® 0.90 9.7 6 Specialized Task 0.30 3.2
Laundry/Washing Area 0.43 4.6 4
Loading Dock, Interior 0.51 5.5 6
Lobby
Decorative/Display 036 32
Elevator 0.52 5.6 6 0.40 43
046 50 Decorative/Display 0.40 43
Hotel 0.42 45 4
. . 036 32 Decorative/Display 0.30 32
Motion picture theater 025 27 4
T 086 X6 6 Decorative/Display 0.40 43
0.75 8.1
Alllasiner It 0.66 7.1 4 R Bisely oS e
0.30 32
042 45
Locker Room 036 3.9 6
Lounge/Breakroom including mother’s 044 47 4 Decorative/Display 925 27
room and wellness room i i 0.30 3.2
Office
0:67 72 Decorative/Display 0.20 2.2
2 2
Area <150 ft* (14 m?®) 0.62 67 8
0:60 65 Decorative/Display 0.20 22
2 2 2 2
50 ft* (14 m®) < Area <300 ft* (28 m?) 0.56 6.0 8
055 6.0 Decorative/Display 0.20 22
2 2
Area > 300 ft* (28m”) 0.50 54 4
Conference Room 0.55 6.0 Decorative/Display 025 27
. e O 12
Parking Area, Interior 0.08 0.86 4
Parking Area, Interior: Daylight Transition O 12 4 Daylight 099 97
Zone* 0.08 0.86 Transition Zone 0.70 7.5
Pharmacy Areat 1.00 10.8 6 Specialized task 0.30 3.2
Restroom 0.57 6.2 8 Decorative/Display 0.30 32
0.85 Decorative/Display 0.25 2.7
Sales Area! 77 g_é- 6 Retail display See See
— — lighting §7.4.6.1.1(b) | §7.4.6.1.1(b)
Seating Area, General 0.23 2.5 4 Decorative/Display 025 27
The space containing the
Stairway stairway shall determine the LPD
requirements for the stairway
Stairwell 045 4.8 10 Decorative/Display 0.25 2.7
Storage Room
049 53
2 2
<50 ft* (4.6m°) 0.46 50 6
>50 ft? (4.6m?) and-<H000-H(93-m*) 0'33 i_z 6
Vehicular Maintenance Area 0.53 5.7 4
‘Workshop
Classroom workshop® 1.00 10.8 6 Specialized task 0.30 3.2
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Additional Lighting Power
Qualified Additional Additional
Common Space Types® I‘;Vl;gz \Ii’t)nl:z Thl::;ll}ol d Lighting System' Allowance Allowance
W/t (W/m?)
All other workshops 1.00 10.8 6 Specialized task 030 32
a. In cases where a space type appears in both Table 7.4.6.1B and Table 7.4.6.1C, the building-specific space type in Table 7.4.6.1.C shall

apply.

b. In corridors, the extra lighting power density allowance is permitted when the width of the corridor is less than 8 ft (2.4 m) and is not
based on the RCR, see Section 7.4.6.1(c).

c. For lighting in daylight transition zone with an additional lighting power allowance <0.90 W/ft2 (9.7 W/m2) times the area of parking
garage daylight transition zone for lighting separately controlled by a daylight adaptation compensation control and occupant sensing
control, see Section 7.4.6.1.1(c)

d. For accent lighting, see Section 7.4.6.1.1(b)

e. For specialized task lighting see Section 7.4.6.1.1(¢)

f. See Section 7.4.6.1.1 for criteria of qualified lighting systems
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Table 7.4.6.1C Lighting Power Density (LPD) Allowances, and Room Cavity Ratio (RCR) Thresholds and Additional Lighting Power
Allowances for Building-Specific Space Types Using the Space-by-Space Method

Additional Lighting Power
Additional | Additional
o . . Q 0 'g O g e S A s
Building Specific Space Types ‘I){,l/)f% \1;17,22 Thl:ecslfl{ol d uahg egtel;:lfhtm Allowance | Allowance
— (W/t2) (W/m?)
Automotive (See “Vehicular Maintenance
Area” under common space types)
Casino — Gaming Buildings
Betting/sportsbook/keno/bingo area 0.60 6.5 7 Decorative/Display 0.40 4.3
High limit game area 0.80 4 Decorative/Display 0.40 43
Slot machine/digital gaming area gjg i_g 5 Decorative/Display 0.40 43
Table games area 0.60 65 5 Decorative/Display 0.40 43
Convention Center/Hospitality
Ballroom 0.45 4.8 6 Decorative/Display 0.40 4.3
Convention Center—Exhibit Space gfé i_? 4 LDESETEARI Y Ul =
Meeting Room @ & 3 Decorative/Display 0.25 2.7
Correctional Facilities (See “Prison/Penitentiary Buildings” under building
specific space types)
Dormitory—Living Quarters 0.35 3.8 8
Fire Station—Sleeping Quarters 0.19 2.05 6
Gymnasium/Fitness Center
Exercise area 0.60 65 4
Playing area 0.60 65 4
Healthcare Facility
Corridor ® 0:65 69 width <8 ft Decorative/Display 0.25 2.7
orridor 0.55 6.5 (2.4 m)
Exam/treatment room : : 8
1.10 11.8
. Decorative/Display 0.20 23
Imaging room 0.60 7.0 6 22
Decorative/Display 025 27
Lounge 0.44 4.7 6 030 32
Medical supply room 048 52 6
Nursery 0.80 8.6 6
Nurse’s station 0.70 7.5 6 Specialized task 0.30 32
Operating room 1.87 20.1 6
Patient room — critical care 0.90 9.7 6 Decorative/Displa 025 27
Patient room - sencral g—g—g— 75 6 Decorative/Display 0.25 2.7
. 075 &+ Decorative/Display 0.25 2.7
Physical therapy room 0.65 7.0 6
Recovery room 0.89 96 6 Specialized task 0.30 32
Telemedicine 0.83 8.9 8 Videoconferencing® 0.50 5.4
Library
Readi 077 83 4 Decorative/Display 0.25 2.7
eading area 070 75
Stacks 1.08 11.6 4
Manufacturing Facility
Control room 0.59 6.4 8
Corridor ® 028 30 width <8 ft
ormco 040 43 (2.4 m)
Detailed manufacturing area 0.80 8.6 4 Specialized task 0.30 3.2
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Additional Lighting Power
Additional | Additional
. . R Q s 'g s g A s A
Building Specific Space Types ‘I){,l/)fg \I);/?nIl)l Thl:ecslI:ol d uahg e;it:_;ll]fhtln Allowance | Allowance
S— (W/iE) (W/m?)
Equipment room 0.40 43 6 Specialized task 0.20 23
Extra high bay area (> 50 ft [15.2 m] floor-to- 073 79 4 Specialized task 0.30 32
ceiling height) ’ ’
High bay area (25 ft [7,6 m] to 50 ft [15.2 m] 0.65 70 4 Specialized task 0.30 32
floor-to-ceiling height) ’ ’
Low bay area (<25 ft [7.6 m] floor-to-ceiling 061 6.6 4 Specialized task 0.30 32
height) ’ ’
Museum
General exhibition area oo = 6 RESSE L R Ls At
0.21 2.3
Restoration room 0.70 7.5 6
. . 035 38 Externally Illum Mirror 40 W/ea
Performing Arts Theater—Dressing Room 033 36 6 Internally Illum Mirror 120 W/ea
Post Office Sorting Area 0.50 54 4
Prison/Penitentiary Buildings
Audience Seating 0.50 5.4 4
Classroom/Lecture Hall/Training Room ° 0.65 7.0 4 Decorative/Display 0.25 2.7
Confinement Cells 0.52 5.6 6
Dining Area 0.42 4.5 6
Religious Buildings
Audience seating area g—gg Z—{S) 4 Decorative/Display 0.40 43
Fellowship hall 0.48 52 4 Decorative/Display 0.40 43
Worship/pulpit/choir area g_zz 2%9 4 Decorative/Display 0.40 43
Retail Facilities
. . Externally Illum Mirror 40 W/ea
DS w3 o D 2= g Internally [llum Mirror 120 W/ea
Mall concourse 0.35 3.8 4 Decorative/Display 0.25 2.7
Sports Arena—Playing Area’
Class I facility 2.26 243 4
Class 11 facility 1.45 15.6 4
Class III facility 1.08 11.6 4
Class IV facility 0.72 7.8 4
Swimming Pools*
Class I facility 172 185 4
Class II facility 114 123 4
Class III facility O. 32 zég 4
Class IV facility O. 49 ‘5‘3'3’ 4
Transportation Facility
Airport hangar 1.00 10.8 4
Baggage/carousel area 0' 2% g_z 4
Airport concourse 0.32 34 4 Decorative/Display 0.25 27
. 032 - Decorative/Display 0.25 2.7
Passenger loading area 0.40 43 4
Terminal ticket counter 0.40 43 4 Decorative/Display 0.25 27




BSR/ASHRAE/ICC/USGBC/IES Addendum aj to ANSI/ASHRAE/ICC/USGBC/IES Standard 189.1-2023, Standard for the Design
of High-Performance Green Buildings Except Low-Rise Residential Buildings First Publication Public Review Draft

Additional Lighting Power
. . . LPD  LPD RCR Qualified Lighting | 2dditional | Additional
Building Specific Space Types W/ W/m?  Threshold Svstem' Allowance | Allowance
S— (W/iE) (W/m?)
Facility for the Visually Impaired
Chapel (used primarily by residents) g_(’fg 247 4 LDESETEARIEY 12 2
Corridor O 76 width <8 ft Decorative/Display 0.25 2.7
0.60 6.5 (2.4 m)
Dining (and not used primarily by staff) 0.90 9.7 4 Decorative/Display 0.25 2.7
Decorative/Display 0.25 2.7
Lobby® 0.85 9.1 4 Daylight Transition 0.50 5.4
Zone
Recreation room/common living room Decorative/Display 0.25 2.7
L 0.95 10.2 6
(and not used primarily by staff)
Restroom (and not used primarily by staff) 0.90 9.7 8 Decorative/Display 0.25 2.7
‘Warehouse—Storage Area Buildings
027 29
Warehouse and storage areas 0.40 43 4
Shipping and handling 0.60 6.5 6
a. In cases where a space type appears in both Table 7.4.6.1B and Table 7.4.6.1C, the building-specific space type in Table 7.4.6.1.C shall apply.
b. For lighting within 30 ft (9 m) of an exit in facilities for the visually impaired that is separately controlled by a daylight adaptation compensation control, with
an additional lighting power allowance < 0.50 W/ft2 (5.4 W/m2) times the area within 30 ft (9 m) of an exit, see Section 7.4.6.1.1(d).
c. In corridors, the extra lighting power density allowance is permitted when the width of the corridor is less than 8 ft (2.4 m) and is not based on the RCR, see
Section 7.4.6.1(c).
d. Class of play as defined by IES RP-6.
e. For specialized task lighting see Section 7.4.6.1.1(e)
f. See Section 7.4.6.1.1 for criteria of qualified lighting systems
g. To use additional lighting power allowance, space must be a videoconferencing space and have controls described in Section 7.4.6.1.1(f).
h. Museum display lighting is exempt.
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Revise Section 7.4.6.1.1(f) as follows:

7.4.6.1.1 Additional Interior Lighting Power. For those areas where the Space-by-Space Method is used, the additional
increase in the interior lighting power allowed by ANSI/ASHRAE/IES Standard 90.1, Section 9.5.2.2, for specific lighting
functions shall be replaced by the requirements and allowances of this section. Additional power shall be allowed only if
the specified lighting is installed and automatically controlled separately from the general lighting and is designed and
installed to be turned off during nonbusiness hours. This additional power shall be used only for the specified luminaires
and shall not be used for any other purpose. An increase in the interior lighting power allowance is permitted in the following
cases and shall not be traded between different spaces:

c. For lighting in the parking garage daylight transition zone that is separately controlled by a daylight adaptation
compensation control that automatically turns off the additional lighting power from sunset to sunrise, the allowed additional
lighting power shall not be greater than 0.70 W/ft* (7.5 W/m?) 8:90- W2 (9.7 W/m?2) times the area of parking garage daylight
transition zone. Lighting power of each luminaire shall be automatically reduced by not less than 50% when there is no activity
detected for ten minutes in the surrounding zone, and lighting controlled together as a single control zone shall serve an area no
greater than 3500 ft2 (350 m2).

f. For specialized task lighting in beauty and personal care service spaces, pharmacy areas, workshops, laboratories,
nurse stations, recovery rooms, mechanical rooms, equipment rooms computer rooms and spaces in manufacturing
facilities the additional lighting power shall not be greater than the W/ft?> (W/m?) value in the additional allowance
column of Table 7.4.6.1B or Table 7.4.6.1C times the area of the space.

This ends the changes available for comment on Addendum aj to 189.1-2023. The information presented
below is for informational purposes only and not open for public comment.

7.4.6 Lighting. The lighting shall comply with ANSI/ASHRAE/IES Standard 90.1, Section 9, with the
following modifications and additions.

7.4.6.1 Interior Lighting Power Allowance. The interior /ighting power allowance shall be determined using
ANSI/ASHRAE/IES Standard 90.1, Section 9.5, with the following modifications:

a. For those areas where the Building Area Method is used, the LPD from ANSI/ASHRAE/IES Standard 90.1,
Table 9.5.1, shall be replaced with the corresponding LPD in Table 7.4.6.1A.

b. For those areas where the Space-by-Space Method is used, the LPD from ANSI/ASHRAE/IES Standard
90.1, Tables 9.5.2.1-1 and 9.5.2.1-2, shall be replaced with the corresponding LPD in Tables 7.4.6.1B and
7.4.6.1C.

¢. Room geometry adjustment when using the Space-by-Space Method: ANSI/ASHRAE/IES Standard 90.1,
Section 9.5.2, shall be replaced with the following. For corridor/transition spaces less than 8 ft (2.4 m) wide,
or individual spaces where room cavity ratio (RCR) calculated for the empty room is documented to be
greater than the RCR threshold for that space type shown in Tables 7.4.6.1B and 7.4.6.1C, the allowed LPD
shall be 1.2 times the LPD in Tables 7.4.6.1B and 7.4.6.1C. RCR shall be calculated as described in
ANSI/ASHRAE/IES Standard 90.1, Section 9.5.2.4.

d. Where the Space-by-Space Method is used, the additional increase in the interior lighting power allowed by
ANSI/ASHRAE/IES Standard 90.1, Section 9.5.2.2, for specific lighting functions shall be replaced by the
requirements and allowances of Section 7.4.6.1.1.

e. Where the Building Area Method or Space-by-Space Method is used, the additional increase in the interior
lighting power allowed by ANSI/ASHRAE/IES Standard 90.1, Section 9.5.2.3, for the use of nonmandatory
controls shall be replaced by the requirements and allowances of Section 7.4.6.1.2.

7.4.6.1.1 Additional Interior Lighting Power. For those areas where the Space-by-Space Method is used,
the additional increase in the interior lighting power allowed by ANSI/ASHRAE/IES Standard 90.1, Section
9.5.2.2, for specific lighting functions shall be replaced by the requirements and allowances of this section.
Additional power shall be allowed only if the specified lighting is installed and automatically controlled
separately from the general lighting and is designed and installed to be turned off during nonbusiness hours.
This additional power shall be used only for the specified luminaires and shall not be used for any other
purpose. An increase in the interior lighting power allowance is permitted in the following cases and shall not
be traded between different spaces:
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a. For spaces in which lighting is specified to be installed in addition to the general lighting for the purpose
of decorative appearance or for highlighting art or exhibits, provided that the additional lighting power
shall be greater than the W/ft?> (W/m?) value in the “Additional Allowance” column of Table 7.4.6.1B or
Table 7.4.6.1C times the area of the space.

b. For lighting equipment installed in sales areas and specifically designed and directed to highlight
merchandise, the additional lighting power shall not be greater than the allowance calculated as follows:

Additional interior lighting power allowance =
[Retail Area 1 x 0.40 W/ft2 (4.3 W/m?)] + [Retail Area 2 x 0.40 W/ft2 (4.3 W/m?)]
+ [Retail Area 3 x 0.70 W/ft2 (7.5 W/m2)] + [Retail Area 4 x 1.00 W/ft2 (10.8 W/m?)]

where
Retail Area I = the floor area for all products not listed in Retail Areas 2, 3, or 4
Retail Area 2 = the floor area used for the sale of vehicles, sporting goods, and small electronics

Retail Area 3 = the floor area used for the sale of furniture, clothing, cosmetics, and artwork

Retail Area 4 = the floor area used for the sale of jewelry, crystal, and china

Exception to (b): Other merchandise categories included in Retail Areas 2 through 4 where the documented
need for additional lighting power based on visual inspection, contrast, or other critical display has been
approved.

c. For lighting in the parking garage daylight transition zone that is separately controlled by a daylight
adaptation compensation control that automatically turns off the additional lighting power from sunset to
sunrise, the allowed additional lighting power shall not be greater than 0.90 W/ft? (9.7 W/m?) times the area
of parking garage daylight transition zone. Lighting power of each /uminaire shall be automatically
reduced by not less than 50% when there is no activity detected for ten minutes in the surrounding zone,
and lighting controlled together as a single control zone shall serve an area no greater than 3500 ft? (350
m?).

d. For transition lighting within 30 ft (9 m) of an exit in facilities for the visually impaired that is
separately controlled by a daylight adaptation compensation control that automatically turns off
the additional lighting power from sunset to sunrise, and is not part of a daylit zone, the allowed
additional lighting power shall not be greater than 0.50 W/ft? (5.4 W/m?2) times the area within 30
ft (9 m) of the exit.

e. For specialized task lighting in beauty and personal care service spaces, pharmacy areas,
workshops, laboratories, nurse stations, recovery rooms, the additional lighting power shall not
be greater than the W/ft2 (W/m?) value in the additional allowance column of Table 7.4.6.1B or
Table 7.4.6.1C times the area of the space.

f. Invideoconferencing spaces where the lighting is designed in accordance with ANSI/IES/AVIXA
RP-38 and all lighting in the space is controlled by a multiscene lighting control, the allowed
additional lighting power shall not be greater than 0.50 W/ft? (5.4 W/m?) times the area of the
videoconferencing portion of the space.
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