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INTERIOR LIGHTING POWER DENSITY

A Reduction in interior lighting power
allowance (LPD WI/ft 2). (C405.3.2)

A Equation for calculating the Total
Connected Interior Lighting Power (TCLP)
IS more specific. (C405.3.1)

A Calculation for interior lighting power
allowance for retail & sales areas has
changed. (C405.3.2.2.1)

A Allows additional lighting power for smaller
areas.
A Reduces power allowance for larger areas.

A Additional lighting for decorative or
highlighting purposes is more stringent
(C405.3.2.2.1)

A Additional lighting power in lobbies must
not exceed 0.9 W/ft?
A Cant exceed 0.75 W/ft 2 for other spaces.

TABLE C405.3.2(1)

INTERIOR LIGHTING POWER ALLOWANCES:

BUILDING AREA METHQOD

BUILDING AREA TYPE

LPD (wift)

Automotive facility 0.71
Convention center 0.76
Courthouse 0.90
Dining: bar lounge/leisure 0.90
Dining: cafeteria/fast food 0.79
Dining: family 0.78
Dormitory™® 0.61
Exercise center 0.65
Fire station® 0.53
Gymnasium 0.68
Health care clinic 0.82
Hospital* 1.05
Hotel/Motel*® 0.75
Library 0.78
Manufacturing facility 0.90
Motion picture theater 0.83
Multifamily® 0.68
Museum 1.06
Office 0.79
Parking garage 0.15
Penitentiary 0.75
Performing arts theater 1.18
Police station 0.80
Post office 0.67
Religious building 0.94
Retail 1.06
School/university 0.81
Sports arena 0.87
Town hall 0.80
Transportation 0.61
Warehouse 0.48
Workshop 0.90

SOURCE: IECC 2018

Table C405.3.2: Interior Lighting
Power Allowances for Spaces



EXTERIOR LIGHTING POWER DENSITY (C405.4.2)

A Reduction in lighting power allowance for building exteriors

A Reduction in base site allowance

A Inclusion of categories such as loading docks, exterior dining areas,
landscaping

A Exceptions to lighting power allowance no longer include historic
buildings N

LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZONES
Zone 1 Zone 2 Zone 3 Zone 4

Base Site Allowance 350 W 400 W 500 W 900 W

Uncovered Parking Areas
Parking areas and drives 0.03W/ft? I 0.04 W/ft? 0.06 W/ft? 0.08 W/ft?
Building Grounds

Walkways and ramps less 0.5 W/linear foot 0.5 W/linear foot 0.6 W/linear foot 0.7 W/linear foot
than 10 feet wide

Walkways and ramps 10

;‘ij;:’;‘g:a‘s"rf;jgt:f ' 0.10 Wit 0.10 W/ 0.11 Wit 0.14 Wit @
feature areas 8
Dining areas 0.65 W/t? 0.65 W/t* 0.75 W/ft? 0.95 Wit (@)
Stairways 0.6 W/t 0.7 Wit 0.7 WifE 0.7 Wite 8
Pedestrian tunnels 0.12 Wift* 0.12 W/ft* 0.14 W/t 0.21 Wi -
Landscaping 0.03 W/ft* 0.04 W/ft* 0.04 W/ft? 0.04 W/ft? L
Building Entrances and Exits 8
Pedestrian and vehicular 14 W/linear foot 14 W/linear foot 21 W/linear foot 21 W/linear foot 2
entrances and exits of opening of opening of opening of opening @)
Entry canopies 0.20 W/t 0.25 W/it* 0.4 W/ft? 0.4 W/ft? «»
Loading docks 0.35 W/ft? 0.35 W/ft? 0.35 W/ft? 0.35 W/ft?
Sales Canopies
Free-standing and attached| 0.40 W/ft? [ 0.40 W/ft? | 0.6 W/t* | 0.7 Witt*

QOutdoor Sales

Openareds (Melidip 0.20 W/ 0.20 W/ 0.35 Wi 0.50 W/
vehicle sales lots)

Table C405.4.2 (Partial): Lighting Power Allowances for Building Exteriors



INTERIOR LIGHTING CONTROLS

ALLLCds (C405. 2)

A Monitor activity and ambient space light and brighten/dim light
accordingly

A Dimming setpoints, timeouts, fade rates, sensor sensitivity, & wireless
zoning controls

A Occupancy / vacancy sensors (C405.2.1.1  -3)
A Manual on or automatic <50% on

A More stringent requirements for open  -plan offices
A For offices < 300ft 2need to meet requirements for general occupant sensor

control functions
A For offices > 300ft 2+ separate zones with a maximum floor area 600 sf, multiple

light levels & daylight responsiveness required
A Lights turn off within 20 minutes of occupants leaving space

A Time-switch (C405.2.2)
A Required in areas without occupancy sensors or light reducing manual
controls



INTEGRATING WITH DAYLIGHTING

A Daylight harvesting (C405.2.3)

A Required is spaces w/ >150W of lighting in top/  sidelit zones.

A No required in side -lit zones on the first floor above grade in Group A
and Group M occupancies

A Not required in new buildings if the total connected lighting power is
less than or equal to than the adjusted interior lighting power
allowance (LPA ,p;)

A LPA,5; = [LPA\orm X (1.0 8 0.4(UDZFA X TBFA))]

A LPAory = Normal building lighting power allowance (watts).
A UDZFA = Sum of all sidelit and toplit zones without daylight responsive
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(a) Section view
(b) Plan view of daylight zone under a
rooftop monitor

Figure C405.2.3.3: Daylight Zone Under a Sloped Rooftop Monitor
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EXTERIOR LIGHTING CONTROLS (C405.2.6)

A Where lighting the building facade or landscape, the lighting shall
have controls that automatically shutoff the lighting between
midnight or business / facility closing, whichever is later or business
facility opening, whichever is earlier

A Shutoff methods include:

A Daylight shutoff
A Exterior occupancy control

A Exterior dimming
A Time-switch controls

A Exceptions now include lighting controlled within dwelling units



COMMISSIONING OF LIGHTING SYSTEMS

A Specifications for commissioning of lighting controls provided in
Section C408.3 of the 2018 IECC

A Specifications are currently mandatory

A Also required as part of the additional energy efficiency package
of Enhanced digital lighting controls

A Requirements to test the functionality of the following types of

automated controls:
A Occupant sensor controls
A Time switch controls
A Daylight responsive controls

A Requirements for documentation:
A Drawings
A Manuals
A Report
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LIGHTING TECHNOLOGIES

9/8/2020

Legacy Lighting Technologies
Current Lighting Technologies
LED Technologies

LED Replacement Lamps
LED Applications
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Lighting Technologies

LEGACY LIGHTING TECHNOLOGIES st
Tungsten Filament
A Resistive Suppolt Wies
Lead Wires x
. Dumet Wire 8
A Incgndescent ExhaustTube 5
A Resistance through a tungsten filament produces Stem g
light, easiest to dim. Fuse =
A Residential units, Best used where uses in infrequent, Cap iy
short duration, low cost dimming. &
3
A Halogen
A Regenerative tungsten filament from halogen gas
within lamp = longer life
A Commonly used for reflector lights & flood lights
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LEGACY LIGHTING TECHNOLOGIES

A Discharge

A Fluorescent
A Ballasts emit electricity which excites mercury to
produce UV light within the lamp. UV light interacts
with phosphorus coating to produce glow
A Most common commercial lighting solution

A Metal Halide
A Electric arch interacts with metal halides and
mercury vapors to produce glow.

A Industrial areas, arenas, streetlights, gyms F‘
as ma

ACampusds still using

A High / low Pressure sodium
A Electric arch interacts with xenon gas, sodium, &
mercury vapors to produce glow

Ve

A Mercury vapor
A Electric arch interacts with mercury vapor to
produce glow
A Not used any more

——
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SOURCE: Stouchlighting.com

SOURCE: Homedepot.com

SOURCE: Amazon.com
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CURRENT LIGHTING TECHNOLOGIES

A Solid state technologies 8 utilizes i
semiconductors to convert electricity E
to light. g

A LED
A Utilize small diodes.
A 30-150 Im/W

A 25,000-100,000 hours rated life
A Commercial applications

A OLED
A Thin, flexible panels
A 30-50 Im/W & 150 Im/W potential
A 14,000-100,000 hours rated life
A Emerging commercial applications
A
A

SOURCE: Lgdisplay.com

OLE@%gy

Display applications
High cost

A Electroluminescent
A Passive light source
A Thin, flexible panels/strips/wires
A Decorative applications, exit signs -
liability issue

SOURCE: Softonic.com



Lighting Technologies

LED TECHNOLOGIES
A Static White vs. Dynamic White
A SeleCCTable products

A Color changing products
A RGB, RGBA, RGBW

A Potentially fully dimmable

A Products for nearly all application types
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ADVANTAGES OF LED TECHNOLOGY

LED Efficacy Compared to Conventional Lighting Technologies

A Efficacy (lumens/watt): comparable to

Product Type Luminous Efficacy (in Im)
dayllg ht' LED 419 lamp (dimmakble, warm white) 78

A Directional source: efficient optics L£0 PARSS fmp (warm wiie -
pOSSI ble LED T& tube (neutral white) 107

A CCT & CRI/TM-30 improvements, LED 6" downlght (warm white) :
comparable to halide lamps ek

A V er y L on g (‘) us e f u | (’) | | LED highflow-bay fixture (warm white) 102

A Low mercury / lead L0 stestan =

OLED luminaire

A No infrared or ultraviolet

A UV Op‘“ons for hOSpItaIS :ji:t;intens'rh.fdischarge system (high 115
A Better performance in cold environments Linear fuorescent system 108
A ReS|Stant to |mpact & Vlbratlon High intensity dizcharge system (low watt) 104
A Instant on, digital control possible coreact fuorescentiany 41 70
n . replacemen
A Trend toward modularity H
. . Compact fluerescent lamp A19 70
A Flexible form factor replscement (gmmatle)

Halogen A19 20

Incandescent 419 18



USEFUL LIFE OF LED LAMPS

A Conventional lamps rated life:
A Rated life at 50% lamp failure point

A LED lamps useful life:
A Based on lumen maintenance &
depreciation
A Standard: IES LM-80

A Uses LP maintenance measurement

where:

A L is initial output

A P is percentage maintained over a
number of hours

A Example: L90 / 60,000 where 90% of
initial output (10% loss) reached in
60,000 hours

(A L/THONIA LIGHTING'

FEATURES & SPECIFICATIONS

INTENDED USE — The ACL Series LED combines digital LED lighting and control technologies with a high
performance optical system to deliver general ambient lighting for many applications such as schools,
offices, and hospitals. High efficacy light engine delivers long life and excellent color, ensuring a superior
quality lighting installation that is highly efficient and sustainable. Certain airborne contaminants can
diminish the integrity of acrylic and/or polycarbonate. Click here for Acrylic-Polycarbonate
Compatibility table for suitable uses.

CONSTRUCTION — Housing formed from cold-rolled steel. Housing is painted after fabrication for
superior finish.

Smooth hemmed sides and smooth inward formed end flanges for easy handling.

Standard deep regressed door frame with step baffles provides unique architectural appearance. Door frame
is painted after fabrication standard. Powder painted rotary cam latches provide easy secure door dosure.
Integral T-bar clips standard. Acrylic shielding material 100% UV stabilized.

OPTICS — Frosted acrylic tile provides superior efficiency and a clean quite appearance in the ceiling.

ELECTRICAL — Long life LEDs, coupled with high-efficiency drivers, provide superior quantity and quali

of illumination for extended service life. 90% LED lumen maintenance at 60,000 hours (L90/60,000)
tandard nLight embedded controls continuously monitor system performance, allow for constant lumen

management/compensation function, facilitate simple “plug-and-play” network and controls upgrading

via Cat-5 cable.

eldoLED driver options deliver choice of dimming range, and choices for control, while assuring flicker-free,

low-current inrush, 89% efficiency and low EMI.

Driver disconnect provided where required to comply with US and Canadian codes.

INSTALLATION — Drivers and internal components accessible from floor. LED boards include plug in

connectors for easy replacement orservicing. Suitable for direct insulation contact. Suitable fordamp lecation.

LISTINGS — CSA certified to meet U.S. and Canadian standards. IC rated.

DesignLights Consortium® (DLC) Premium qualified product. Not all versions of this product may be DLC

Premium qualified. Please check the DLC Qualified Products List at www.designlights.org/QPL to confirm

which versions are qualified.

Protected by one or more of US Patent Nos. D677,817; D677,819.

'WARRANTY — 5-year limited warranty. Complete warranty terms located at

www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Note: Actual performance may differ as a result of end-user environment and application.

Allvalues are design or typical values, measured under laboratory conditions at 25 °C.

Specifications subject to change without notice.




Lighting Technologies

LED INCANDESCENT REPLACEMENTS

A Target: general service incandescent
lamps

A Various Shapes
A Recent improvements in light output &
efficacy: some now surpassing CFL
performance
A Distribution: spot, flood, wide flood
ADoe o0caliperdé testing: LED PAR30 & PA

exceed halogen in light output & efficacy
with improved CBCP

Courtesy of GE
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