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Overview

REQUIREMENTS FOR LIGHTING IN THE 2018 IECC

LIGHTING TECHNOLOGIES & CONTROLS TO MEET THE 

REQUIREMENTS OF THE 2018 IECC

INCENTIVES & BARRIERS TO NEW TECHNOLOGIES

CASE-STUDIES
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LIGHTING REQUIREMENTS IN THE 2018 ENERGY CODE
Á Interior Power Lighting Density

Á Exterior Lighting Power Density

Á Interior Lighting Controls

Á Integration with Daylighting

Á Exterior Lighting Controls

Á Commissioning of Lighting Systems
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Lighting Requirements in the 2018 IECC

INTERIOR LIGHTING POWER DENSITY

ÁReduction in interior lighting power 

allowance (LPD W/ft 2). (C405.3.2)

ÁEquation for calculating the Total 

Connected Interior Lighting Power (TCLP) 

is more specific. (C405.3.1)

ÁCalculation for interior lighting power 

allowance for retail & sales areas has 

changed. (C405.3.2.2.1)
ÁAllows additional lighting power for smaller 

areas.

ÁReduces power allowance for larger areas.

ÁAdditional lighting for decorative or 

highlighting purposes is more stringent  

(C405.3.2.2.1)
ÁAdditional lighting power in lobbies must 

not exceed 0.9 W/ft²

ÁCant exceed 0.75 W/ft 2 for other spaces.

Table C405.3.2: Interior Lighting 

Power Allowances for Spaces
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EXTERIOR LIGHTING POWER DENSITY (C405.4.2)

ÁReduction in lighting power allowance for building exteriors

ÁReduction in base site allowance

ÁInclusion of categories such as loading docks, exterior dining areas, 

landscaping 

ÁExceptions to lighting power allowance no longer include historic 

buildings

Lighting Requirements in the 2018 IECC

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

ÁLLLCõs (C405.2)
ÁMonitor activity and ambient space light and brighten/dim light 

accordingly

ÁDimming setpoints, timeouts, fade rates, sensor sensitivity, & wireless 

zoning controls

ÁOccupancy / vacancy sensors (C405.2.1.1 -3)
ÁManual on or automatic <50% on

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

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

light levels & daylight responsiveness required

ÁLights turn off within 20 minutes of occupants leaving space

ÁTime-switch (C405.2.2)
ÁRequired in areas without occupancy sensors or light reducing manual 

controls

Lighting Requirements in the 2018 IECC
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INTEGRATING WITH DAYLIGHTING

ÁDaylight harvesting (C405.2.3)
ÁRequired is spaces w/ >150W of lighting in top/ sidelit zones.

ÁNo required in side -lit zones on the first floor above grade in Group A -2 

and Group M occupancies

ÁNot required in new buildings if the total connected lighting power is 

less than or equal to  than the adjusted interior lighting power 

allowance (LPA ADJ)
Á LPAADJ = [LPANORM x (1.0 ð0.4(UDZFA X TBFA))] 
Á LPANORM = Normal building lighting power allowance (watts).
Á UDZFA = Sum of all sidelit and toplit zones without daylight responsive 

controls
Á TBFA = Total building floor area.

Lighting Requirements in the 2018 IECC
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Figure C405.2.3.3: Daylight Zone Under a Sloped Rooftop Monitor

https://www.google.com/url?sa=i&url=https%3A%2F%2Fup.codes%2Fs%2Fdaylight-responsive-controls&psig=AOvVaw1DvMJe7N8qR4tJfnhii8Sg&ust=1581634520564000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPDIrPGNzecCFQAAAAAdAAAAABAD


EXTERIOR LIGHTING CONTROLS (C405.2.6)
ÁWhere lighting the building façade 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

ÁShutoff methods include:
ÁDaylight shutoff

ÁExterior occupancy control

ÁExterior dimming

ÁTime-switch controls

ÁExceptions now include lighting controlled within dwelling units

Lighting Requirements in the 2018 IECC
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Lighting Requirements in the 2018 IECC
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COMMISSIONING OF LIGHTING SYSTEMS

ÁSpecifications for commissioning of lighting controls provided in 

Section C408.3 of the 2018 IECC

ÁSpecifications are currently mandatory

ÁAlso required as part of the additional energy efficiency package 

of Enhanced digital lighting controls

ÁRequirements to test the functionality of the following types of 

automated controls:
ÁOccupant sensor controls

ÁTime switch controls

ÁDaylight responsive controls

ÁRequirements for documentation:
ÁDrawings

ÁManuals

ÁReport



LIGHTING TECHNOLOGIES
Á Legacy Lighting Technologies

Á Current Lighting Technologies

Á LED Technologies

Á LED Replacement Lamps

Á LED Applications
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LEGACY LIGHTING TECHNOLOGIES

ÁResistive

Á Incandescent
Á Resistance through a tungsten filament produces 

light, easiest to dim.
Á Residential units, Best used where uses in infrequent, 

short duration, low cost dimming.

ÁHalogen
Á Regenerative tungsten filament from halogen gas 

within lamp = longer life
Á Commonly used for reflector lights & flood lights

Lighting Technologies
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Halogen bulb
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LEGACY LIGHTING TECHNOLOGIES

ÁDischarge

ÁFluorescent
Á Ballasts emit electricity which excites mercury to 

produce UV light within the lamp. UV light interacts 
with phosphorus coating to produce glow

Á Most common commercial lighting solution

ÁMetal Halide
Á Electric arch interacts with metal halides and 

mercury vapors to produce glow.
Á Industrial areas, arenas, streetlights, gyms
ÁCampusõs still using as maintenance

ÁHigh / low Pressure sodium
Á Electric arch interacts with xenon gas, sodium, & 

mercury vapors to produce glow

ÁMercury vapor
Á Electric arch interacts with mercury vapor to 

produce glow

Á Not used any more

Lighting Technologies
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CURRENT LIGHTING TECHNOLOGIES

ÁSolid state technologies ðutilizes 

semiconductors to convert electricity 

to light.

ÁLED
Á Utilize small diodes.
Á 30-150 lm/W
Á 25,000-100,000 hours rated life
Á Commercial applications

ÁOLED
Á Thin, flexible panels
Á 30-50 lm/W ð150 lm/W potential
Á 14,000-100,000 hours rated life
Á Emerging commercial applications
Á Display applications
Á High cost

ÁElectroluminescent
Á Passive light source
Á Thin, flexible panels/strips/wires
Á Decorative applications, exit signs -

liability issue

Lighting Technologies

S
O

U
R

C
E

: 
A

lt
u

m
le

d
.c

o
m

S
O

U
R

C
E

: 
S

o
ft
o

n
ic

.c
o

m
S

O
U

R
C

E
: 
L

g
d

is
p

la
y
.c

o
m

9/8/2020 Integrated Design Lab, Bozeman, MT 13/49

LED technology

OLED technology

Electroluminescent technology



Lighting Technologies
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LED TECHNOLOGIES

ÁStatic White vs. Dynamic White

ÁSeleCCTable products

ÁColor changing products
ÁRGB, RGBA, RGBW

ÁPotentially fully dimmable

ÁProducts for nearly all application types
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Lighting Technologies

ADVANTAGES OF LED TECHNOLOGY

ÁEfficacy (lumens/watt): comparable to 

daylight.

ÁDirectional source: efficient optics 

possible

ÁCCT & CRI/TM-30 improvements, 

comparable to halide lamps

ÁVery Long òusefuló life

ÁLow mercury / lead

ÁNo infrared or ultraviolet

ÁUV options for hospitals

ÁBetter performance in cold environments

ÁResistant to impact & vibration

ÁInstant on, digital control possible

ÁTrend toward modularity

ÁFlexible form factor
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Lighting Technologies

USEFUL LIFE OF LED LAMPS

ÁConventional lamps rated life:
ÁRated life at 50% lamp failure point

ÁLED lamps useful life:
ÁBased on lumen maintenance  & 

depreciation

ÁStandard: IES LM-80

ÁUses LP maintenance measurement 

where:
Á L is initial output

Á P is percentage maintained over a 

number of hours

ÁExample: L90 / 60,000 where 90% of 

initial output (10% loss) reached in 

60,000 hours



ÁTarget: general service incandescent 
lamps

ÁVarious Shapes

ÁRecent improvements in light output & 
efficacy: some now surpassing CFL 
performance

ÁDistribution: spot, flood, wide flood

ÁDoe òcaliperó testing: LED PAR30 & PAR38 
exceed halogen in light output & efficacy 
with improved CBCP

LED INCANDESCENT REPLACEMENTS

Courtesy of GE
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