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Adaptive Lighting Solutions:
Corridors, Stairwells, Garages
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Adapti ve

automatically adjust t helXh
i Total Luminous Flux
i Spectral Power Distribution
i Distribution

based on sensor |1 nput fr
i Occupancy / Vacancy
i Daylight
i DR Signals

to optimize space and building performance.
i Comfort
i Energy Savings
i Peak Demand Reduction



Integrated Control Strategy

During occupancy, focus on comfort
i Adjust fenestration for daylight penetration
i Adjust electric lighting for daylight contribution
i Offer manual control options
i Adjust electric lighting for demand response
i Adjust HVAC

During vacancy, focus on energy efficiency
i Adjust fenestration for cooling/heating loads
i Turn electric lighting off or dim down
i Adjust electric lighting for demand response
i Adjust HVAC



Adaptive Interior Lighting

A Fluorescent or LED sources

A Stand alone, fixture-integrated
and networked solutions

A Energy reduction
i Source & luminaire efficiency
i Occupancy-based controls

i Daylight-responsive controls

i Demand response
A Occupant amenities

A Start with corridors and stairwells
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Adaptive Stairwells

Typically illuminated
continuously

Low rate of occupancy
Fluorescent or LED

Integrated sensors or
networked controls

Occupancy-based

control

I 100% during
occupancy

I 50% or less during
vacancy

A Case studies to date

demonstrate energy

savings up to 80%

o To Do Do I»




Case Study: UC and CSU Campuses

A Installed bi-level stairwell
luminaire by LaMar Lighting to
replace various incumbent
luminaires

A Demonstrated in variety of UC
and CSU locations

Photo: LaMar Lighting

A 1% to 29% occupancy rate

A 20% to 66% energy savings
from occupancy sensing

A50% average energy savings

A Simple payback 2-3 years



Case Study: UC and CSU Campuses

LaMar Voyager Bi-Level (VOB) Fixture

Pre Post Savings
Demonstration Annual Ener| Fixture Fixture Annual Ene Demand Savings From | Occupanc
Location # Fixtures Fixture (:ﬂnlsumpti:}gnl"|r Wattage Wattage Consumptizg: stairwell bemand Savings Gccf;ancv Sav?ngs !
Wattage . Occupancy Rate] Savings (kWh)
(kwWh) (High) (Low) (kWh) (Percentage) (kwh) (Percentage)

UCOP 32 53.6 15025.15 66.7 20.3 18697.34 3% 0.00 0.0% 8944.45 59.5%
UCLA Cogen 48 53.2 22369.54 68 16.43 28592.64 12% 0.00 0.0% 12858.95 57.5%
UCLA Buenche 50 68.6 30046.80 66.3 16.73 23039.40 9% 1007.40 3.4% 19757.61 65.8%
UC Riverside 38 150 49932.00 38 8.5 12649.44 1% 37282.56 74.7% 9721.76 19.5%
UC Santa Barbera 10 52.7 4616.52 71.1 17.8 6228.36 6% 0.00 0.0% 2777.10 60.2%
UC Irvine 37 55 17826.60 66.5 17.5 21553.98 29% 0.00 0.0% 7548.75 42.3%
Sonoma State 27 54.4 12866.69 67.3 16.8 15917.80 23% 0.00 0.0% 6145.97 47.8%
San Diego State 29 57.8 14683.51 70.1 17.8 17808.20 27% 0.00 0.0% 6574.30 44.8%
CSU MNorthridge 32 54 15137.28 67.7 20.5 18977.66 7% 0.00 0.0% B8464.54 55.9%




Case Study: UC Davis

A 999 LED units installed

A Assumed 20% occupancy rate

A 22W high/5W low

A PIR sensor times out after 5 minutes
A Energy use reduction: 85%

A Simple Payback: 1 to 2 years
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Case Study: UC Davis

Incumbent technology:

Average

Lamp Power Lifetime

Lamp Type Quantity W) (Hours)
CFL 13w 143 13 10,000
CFL 20w 2 20 10,000
CFL 26w 39 26 10,000
CFL 28w 10 28 10,000
CFL 32w 69 32 10,000
CFL 42w 39 42 10,000
F17T8 70 17 20,000
F25T8 3 25 20,000
F32T8 598 32 20,000
F54 -T5 HO 32 54 20,000
FO35T8 4 35 20,000
HPS 50w 4 50 24,000
MH 175w 8 175 12,000

1,021 incumbent = 496,600 kWh
999 replacement = 73,510 kWh
$53,771 per year




Technology Readiness and Installation

AWidely available - fluorescent and
LED solutions with integrated sensors

A Multiple products and manufacturers

i Acuity, Philips, Cree, Lamar, Maxlite,
Progress, Columbia

A Installation is simple i one for one
retrofits with no additional wiring or
component needs

A Commissioning is quick T trim pots or
dip switches to adjust the sensor
settings

i Time delay

i Dim level

Stairwell T8
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Summary: Adaptive Stairwell Lighting

AEnergy Savings: Typically 50% - 80%

ANon-energy Benefits: Extended service life, safety
Indicators
ATechnology Readiness: Widely available, required by code

In some areas

AEase of Adoption: Easy 1 Products come preconfigured and
retrofits require no special installation

AValue: Great value 7 product cost comparable to
traditional luminaires, paybacks under 3 years in
most cases



Adaptive Outdoor Lighting




Demonstrated Savings I UC Davis

A Smart bi-level LED parking garage
luminaires

A Controls makes LED more cost effective
A Low light levels extend LED life

A Enhances facility security

A Before: 175 W metal halide

A After: 115 W in high mode and
A35 W in low mode

A Savings: 80%



