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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES 
for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 

material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
___________________________________________
Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Learning
Objectives

1. Identify different facade typologies

2. Characterize different lighting methodologies relative to 
facade typology

3. Recognize how lighting analysis software can bea tool for 
assessing the sky glow generated by facade lighting

4. Compare facade lighting techniques to ascertain their 
respective contributions to sky glow

At the end of this course, participants will be able to:



Building Facade

Past

Was a threshold between interior 
and exterior space

Influences human experience, building performance and
urban context

Facade Lighting

Present

Purpose/Effect Limitation

Light PollutionTypologyImproved
Night-Time Environment



(left) https://www.dreamstime.com/nyc-new-york-september-skyline-night-skyscrapers-background-long-exposure-photo-shoot-image165364089
(right) https://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/

what we don’t havewhat we have
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http://www.dreamstime.com/nyc-new-york-september-skyline-night-skyscrapers-background-long-exposure-photo-shoot-image165364089
http://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/
http://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/


How does the city look?



How does the city look?



https://ehp.niehs.nih.gov/doi/10.1289/ehp.117-a20

1
Why do we need to reduce light pollution?



log10(SBF)

NELM estimated by Globe at Night participants as a function of the night sky brightness

*SBF:Sky Brightneess Factor, the ratio of total radiance to natrual sky radiance

*NELM: Naked Eye Limiting Magnitude, smaller NELM values means that fewer stars are visible
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Christopher CMK, YiğitÖner Altıntaş, Walker CE, Newhouse M. 2023. Citizen scientists report global rapid reductions in the visibility of stars from 2011 to 2022. Science 379(6629):265-8.

Skyrocketing Light Pollution



How does the light pollution impact to our globe?



Direct Glare

Spill Light

Light TrespassUseful Light

Area to be lit

Light Pollution Terminology

Sky Glow



1.Solid Facades 2.Historic Facades 3.Transparent Facades

2
How can we classify facade types?



1.Floodlights
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2.Ground-recessed 3.Downlight 4.Uplight and downlight
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How can we classify facade lighting types?



1.Solid Facades 2.Historic Facades 3.Transparent Facades

Field Research



Field Research

Daryl Roth Theatre

101 E 15th St, New York,NY 10003

- HistoricFacade
- Grazing + Flooding

David Sundberg/Esto
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2)Illuminance Level

3’ 3’ 3’

1704 cm/m2

21.82 cm/m 2

147.3 cm/m 2

5.92 cm/m2

429.1 cm/m 2

60fc 

*IES Recommendation = 3fc

48fc 40fc 

Field Research

1)Luminance Level



Scattering Light

Skyglow

Directly Emitted Light

Reflected Light from the ground

Reflected Light
from the adjacent surfaces

Reflected Light

Uplight

Grazer

Down light

Scattering Light

Direct Upward Light
Reflected Light from the facade

Potential Light Pollution from Facade Lighting

Skyglow



3
Whatshould our globe look like?

And, how do we get there?

(left) Illuminating Engineering Society. 2022. ANSI/IES RP-43-22 RECOMMENDED PRACTICE: LIGHTING EXTERIOR APPLICATIONS
(right) https://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/

http://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/
http://www.darksky.org/our-work/conservation/idsp/become-a-dark-sky-place/


[Five Principles for Responsible Outdoor Lighting]
Illuminating Engineering Society (IES) and the International Dark-Sky Association (IDA), 2020

1. Useful — All lighting should have a clear purpose

2. Targeted — Light should be directed only where it is needed

3. Low Light Levels — Light should be no brighter than necessary

4. Controlled — Lighting should only be used when it is useful

5. Color — Warmer color lighting should be used when possible.



Existing Recommendations for Outdoor Lighting

Illuminating Engineering Society of North America. 2022. ANSI/IES RP-43-22 RECOMMENDED PRACTICE: LIGHTING EXTERIOR APPLICATIONS



Existing Recommendations for Outdoor Lighting

Illuminating Engineering Society of North America. 2022. ANSI/IES RP-43-22 RECOMMENDED PRACTICE: LIGHTING EXTERIOR APPLICATIONS



MACRO MICRO

BUG Rating System
(ANSI/IES TM-15-20, Technical Memorandum: Luminare Classification System)

Light Pollution Map
(https://www.lightpollutionmap.info/)

Manufacturers 
Lighting Designers

Astronomers 
Educators

Careful selection of luminaires
for appropriate brightness and distribution

Monitoring the night sky quality 
for regulating lights for needed area
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Existing Study on Skyglow

http://www.lightpollutionmap.info/)
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Thesis Statement

: As there is no method to quantify the adverse effects of facade lighting,
lighting designers should assess direct upward light and reflected light during the design process to reduce facade lighting’s contribution to skyglow.

This study proposes a new methodology that utilizes the existing widespread photometric calculation tool in the lighting design industry.
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Assumed Scenario

1. Clear Sky

2. Fixed Reflectance Values

-model surface

-ground

-adjacent building surface

3. Fixed LED Light Source

4. Fixed Light Loss Factor (LLF)

5. Fixed Color Temperature (CCT)

Variable Parameters

1. Lumen Output

2. Upward Light Ratio (ULR)

-beam angle

-tilted angle

SP : Maximum Illuminance Level on a Sky Plane (unit: fc / Rsp=0.01)Proposed 

Methodology



L02

Ecosense Trov L50
L01: L50-I-12-POWER-27-OUTPUT-MULT-BEAM ANGLE 

L02: L50-I-12-POWER-27-80-MULT-15x35

SCENARIO #1

LUMEN OUTPUT

SCENARIO #2

SCENARIO #3

LLF: 0.9
CCT: 2700K

L01
L02

L01: L50-I-12-POWER-27-OUTPUT-MULT-9x9

8W (813lm) / 6W (584lm) / 4W (366lm)

ULR
(Upward Light Ratio)

L01: L50-I-12-8W-27-OUTPUT-MULT-9x9

90% / 40% / 0%

ULR
(Upward Light Ratio)

L01: L50-I-12-8W-27-OUTPUT-MULT-25x45

60% / 45% / 0%

ANALYSIS



L01

L02

L02

SCENARIO #1 LUMEN OUTPUT L01: L50-I-12-POWER-27-OUTPUT-MULT-9x9

8W (813lm) / 6W (584lm) / 4W (366lm)

TILT 0º

ULR 90%

6”

7’

9º



L02

L02
L01

Rf1 = 0.5 Rs = 0.15

(R: Reflectance Factor)

Rs = 0.15 Rf2 = 0.5Rr = 0.06

1.0H

1.5H

2.0H

SP1H= 39.2

SP2H= 8.9

SP1.5H = 14.9

SP1H= 15.5 (60% dropped)

SP2H= 4 (55% dropped)

SP1.5H= 6.7 (55% dropped)

SP2H= 6.4 (30% dropped)

SP1.5H = 10.7 (30% dropped)

SP1H= 24.7 (37% dropped)

SPH

50

25

Output8W (813lm) 6W (584lm) 4W (366lm)
SP(fc)

SP1.5H

SP2H

Ecosense Trov L50
L01: L50-I-12-POWER-27-OUTPUT-MULT-9x9
L02: L50-I-12-POWER-27-80-MULT-15x35

ULR: 90%
CCT: 2700K
LLF: 0.9

SP : Maximum Illuminance Level on a Sky Plane (unit: fc / Rsp=0.01)

SCENARIO #1 LUMEN OUTPUT



L02

L02

SCENARIO #2
UPWARD LIGHT RATIO

TILT 0º

ULR 90%

6”

7’

9º

L01: L50-I-12-8W-27-OUTPUT-MULT-9x9

TILT 10º

ULR 0%
TILT 5º

ULR 40%

9º
9º

3.57º

L01



SCENARIO #2 UPWARD LIGHT RATIO

SP : Maximum Illuminance Level on a Sky Plane (unit: fc / Rsp=0.01)

L02

L02

Ecosense Trov L50
L01: L50-I-12-POWER-27-80-MULT-9x9
L02: L50-I-12-POWER-27-80-MULT-15x35

L01

1.0H

1.5H

2.0H

OUTPUT: 8W (813lm)
CCT: 2700K

LLF: 0.9

SP1H = 10.2 (74% dropped)

SP2H = 1.6 (82% dropped)

SP1.5H = 2.4 (82% dropped)

SP1H = 20.7 (48% dropped)

SP2H = 4.7 (48% dropped)

SP1.5H = 6 (60% dropped)

SP1H = 39.2

SP2H = 8.9

SP1.5H = 14.9

Rf1 = 0.5 Rs = 0.15

(R: Reflectance Factor)

Rr = 0.06

SPH

50

25

ULR90% 40% 0%
SP(fc)

SP1.5H

SP2H

ULR 0%

TILT 10ºTILT 0º

6”

7’

L01 9x9 Beam Angle ULR 90%

TILT 5º

ULR 40%

9º
9º

9º

3.57º

Rs = 0.15 Rf2 = 0.5



25º25º
6.6º

7’

6”

25º
8.6º

L02

L02

SCENARIO #3

TILT 0º

ULR 60%

L01: L50-I-12-8W-27-OUTPUT-MULT-25x45

TILT 12º

ULR 0%
TILT 5º

ULR 45%

L01

UPWARD LIGHT RATIO
+BEAM ANGLE



25º25º
6.6º

7’

6”

25º
8.6º

SP : Maximum Illuminance Level on a Sky Plane (unit: fc / Rsp=0.01)

L02

L02

Ecosense Trov L50
L01: L50-I-12-POWER-27-80-MULT-25x45
L02: L50-I-12-POWER-27-80-MULT-15x35

L01

1.0H

1.5H

2.0H

OUTPUT: 8W (813lm)
CCT: 2700K

LLF: 0.9

SP1H = 20.8

SP2H = 2.6

SP1.5H = 5.3

Rf1 = 0.5 Rs = 0.15

(R: Reflectance Factor)

Rs = 0.15 Rf2 = 0.5Rr = 0.06

SP1H = 16.2 (23% dropped)

SP2H = 2.2 (15% dropped)

SP1.5H = 4.1 (23% dropped)

SP1H = 10.8 (48% dropped)

SP2H = 1.1 (58% dropped)

SP1.5H = 2.2 (58% dropped)

SPH

50

25

ULR90% 40% 0%
SP(fc)

SP1.5H

SP2H

ULR 0%

TILT 12º

ULR 60%

TILT 0º

L01 25x45 Beam Angle
TILT 5º

ULR 45%

SCENARIO #3 UPWARD LIGHT RATIO + BEAM ANGLE



CONCLUSION

SPH

50

8W (813lm) 6W (584lm) 4W (366lm) Output

25

SP1.5H

SP2H

SP(fc)

LESS LUMEN OUTPUT → LESS CONTRIBUTION TO SKYGLOW

LESS %OF UPWARD LIGHT RATIO → LESS CONTRIBUTION TO SKYGLOW

WIDER BEAM ANGLE → LESS CONTRIBUTION TO SKYGLOW

0% UPWARD LIGHT RATIO DOES NOT INDICATE AN ABSENCE OF LIGHT POLLUTION

SPH

50

ULR90% 40% 0%

25

SP1.5H

SP2H

SP(fc)

50

25
SPH

ULR

9x9
Beam Angle

9x9
Beam Angle

25x45
Beam Angle

90% 40% 0%

SP(fc)
SP1.5H

SP2H



FURTHER STUDY



FURTHER STUDY



This concludes The American Institute of Architects Continuing 
Education Systems Course
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