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Why lighting design(er)?

Energy efficient regulations in the USA
Energy efficient regulations in Spain (HE3)

Application of energy efficient lighting




mprovement of visibility
= Complementation of form, program and color
= Enhancement of the architecture

= Decreased equipment costs

= Decreased operation costs

= Decreased people costs

# Increased revenues

« Fixture and lamp performance
« Scaled mockups

« Maintenance

« Budget

« Lead time

* Energy efficiency & codes

- applicable code




Lighting Plan, showing fixture layout
Fixture & lamp specification
Architectural lighting details

Control Intent Diagram

Zone and load schedule

Control System Specification

Energy calculations for Electrical Engineer’s reference, if requested

Commercial State Energy Code Status

As of January 2005
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ASHRAE/IESNA 90.1-2004
IECC 2004
STATE CODES, LIKE CALIFORNIA CODE TITLE 24-2005

LEED, Green Building Rating System

&

product performance data

&

lamp/ballast efficacy and light loss factors

= |ESNA recommendations

&

quality of lighted environments




% luminaire wattage
- standard incandescent= labeled wattage of the luminaire
- luminaire with ballasts=wattage of lamp/ballast combination
- line voltage track=min 30W per foot
- low voltage track= transformer wattage
- all others as specified

A. Eight 2'x4’ Fluorescent Fixtures

- three 4’ T8 (32Watts) fluorescents per fixture | WRONG WAY:
- 1three-lamp electronic ballast A. 8 fixtures x 3 lamps x 32 Watts per lamp = 768 Watts
- Ballast Input Wattage is 90 Watts B. 6 downlights x 60 Watts = 360 Watts

i C. 5 track heads x 90 Watts/HAL PAR38 = 450 Watts
B. 6 Incandescent Downlights )

- specified lamp is 60 Watt
- maximum labeled wattage of fixture is 75 Watts

C. 16 feet of Line Voltage Track RIGHT WAY:

- specified are 5 track heads A. 8 fixtures x 90 ballast input watts = 720 Watts
- 90 Watt Halogen PAR38 lamps B. 6 downlights x 75 Watts labeled fixture = 450 Watts




# installed interior lighting power
- space by space or building area method
- exemptions & allowances

& exterior building grounds lighting
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« renovation of commercial and administrative buildings

Exceptions:

« monuments and buildings with recognized historical or architectural value
* temporary constructions

« industrial facilities and workshops

« small independent buildings

« interiors of dwellings.

— VEEI= Sx Em

— P=installed interior lighting power used by the luminaires, including lamps, ballasts etc. (W)
— S= lighted floor area (m?)

— Em= average maintained horizontal illuminance (lux)




« Control system and regulation to optimize daylight

« Control system and regulation to optimize daylight

¢ Maintenance plan




« calculation points

« light loss factor

« average maintained horizontal illuminance
*  Unified Glare Rating

«  Color Rendering

< VEEI

¢ luminaire input power

HOW TO COMPLY WITH THE CODE WITHOUT SACRIFICING THE DESIGN INTENT?




Activity Hiuminance Glare Limit  Color rendering
Task

(ux) UGRL (Ra)

Odfice _

Filing, copy, circulation 300 18 a0
Wiite, read, type 5010 18 BO
Manual technical drawing 750 18 BO
Cad work station S00 19 Bo
Educational Buildings

Class and study rooms 300 19 80
Lecture and adult clagsrooms 500 19 B0
Ar and drawing classrooms 750 19 8o
Sport halls, swimming pools a00 22 ao
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use efficient lamps

use efficient lamps

use efficient electronic ballasts
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[EFL] i 120 25 [F] ] I7 308 < 0% <17
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FZETR Fii 1 0.0 = 50 ki AT < 10% =17
[FZ&T 120 & 0.1 =) I 4, = 0% =1,
F2 ] 7 «
F i 7 <
4 <
Fl =
=
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1 EF

standard spacing 8'X10’

use efficient lamps

use efficient electronic ballasts

use efficient luminaires

standard spacing 8'X10’
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Compect Flwerscen! Luminaires
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use efficient lamps

use efficient electronic ballasts

use efficient luminaires

materials & room proportions
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LIGHTING DESIGN IS MORE THAN DESIGN BY NUMBERS!
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- Gary Gordon “Interior Lighting for Designers”
- J. Benya “Ultra-Efficient lighting for workspaces”

- S. Graf, “Importance of using a lighting designer”

- Architectural Lighting, “Design Focus Report: Offices at 1 Watt per square foot”

- Architectural Lighting, “Codes: The good, the bad and the ugly”

- www.ashrae.org

- www.energycodes.gov

- www.usgbc.org
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