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Today’s Presentation

e Basic Lighting Principals
e Design Criteria and Standards
 New Technologies
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Basic Terminology

Lumen

llluminance (Lux/fc) — Vertical / Horizontal
Luminance

Uniformity Ratio

Light Loss Factor S ra
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(in nanometers or 10 *meter)
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The Correlated Color Temperature Scale

The color appearance of various light sources can be defired In terms
of color temperature, maasured in “degrees” Kelvin (K,
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HPS  Metal Halide

High Pressure Sodium Metal Halide

Object Detection Visual Clarity




Lighting Design
Criteria and

Standards




Standards

 Most Cities lighting standards are dated
which creates issues

 Good Ref documents exist (TAC/IESNA)
to base standards and City policies on

e Lighting Is not a simple science (Too
much cookie cutter design)
 New Technologies are developed so

quickly difficult for industry standards
to keep up (ie; LED’S)
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Road Pedestrian 52 natic Ratio ‘

Type Activity natio

Freeway - =06 =35 =60 =03
Partial Lighting

of Interchange -- =06 =35 =60 =03

On-Ramps/
Off-Ramps
High =10 =30 =50 =03
Expressway- Medium =08 =30 = 50 =03
Highway

Low =06 =35 =60 =l

High =12 =30 =50 =03

Arterial Medium =09 =30 = h0 =03

Low =06 =3b =60 =03

High =08 =30 =50 =04

Collector Medium =06 =35 =60 =04

Low =04 =40 =380 =04

High =06 =60 = 10.0 =04

Local/Alleyway Medium =05 =6.0 =100 =04

Low =03 =60 =100 =04




Sidewalk Lighting

Maintained Average-to Minimum
Average - Minimum Maintained
Horizontal Horizontal Vertical
llluminance (lux) | Uniformity Ratio | llluminance (lux)

Pedestrian
Activity

=10.0




Recommendations and Discussion
Roadways and Sidewalks
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Sidewalk lighting levels can be misleading as the reflective properties of the
sidewalks and buildings can impact the overall brightness and ones visibility.
Ones visibility can be improved by the very light building finishes which reflect

light much better than dark finishes.




Intersection Lighting

Average Maintained llluminance at Average-
Pavement by Pedestrian Conflict (lux) to-Minimum

Uniformit
Roadway Classification High | Medium | ng::)nv

Artorial/Artoral “
ArterialCollector | 200 | 20 | 150 | =30 |

Arterial/Local
Expressway-Highway/Arterial | 310 | 250 | 180 | =30 |

Expressway-H!ghway/ 28.0 210 =30
Expressway-Highway/
biprosswayHghwey/Collstor | %0 | @0 | w0 | =0

QD




Intersection Calculation Example































Anmnapolis 100WHPS 137 S96M 88 36% o2 13,974 8976
Anmnapolis TOWHPS A S48M 44 5% 10 A0 440
Amnapolis A00WHPS 465 S96M 88 81% 15 6,975 1,320
Amnapolis 100WHPS 137 S96M 88 36% 8 1,006 ™4
Yamouth 100WHPS 137 S96aV 88 36%6 24 3,288 2112
HRM 150WHPS 193 S96M 88 54% 40 7,720 3520
HRM 100WHPS 137 S96M 88 3% 14 1,918 1,232
HRM 150WHPS 193 SO 88 54% 27 5211 2,376
HRM TOWHPS A S48M 44 S53% 24 3,008 1,408
HRM OWHPS A SoaVI 88 6% %4 3,008 2816
Yamouth OWHPS A S72M 66 3% A 3,196 2,244
Yamouth 20NV HPS 22 S96aV 88 7% 2 534 176
Bridgewater TOWHPS A S48M 44 5% 31 2,914 1,364
Bridgewater TOWHPS A S48M 44 S5 13 1,222 572
Bridgewater 150WHPS 193 So6VI 88 S54% 16 3,088 1,408
Wolfville 100WHPS 137 S9GVI 88 3% 7 B9 616
Grand Pre 100WHPS 137 S96M 88 36% 3 411 24
Truro 100WHPS 137 Soavi 88 36% 16 2,192 1,408
Stanfield Airport 20WHPS 22 SO 88 7 14 4,088 1,232
Stanfield Airport 150WHPS 193 S99 88 54% 11 2,123 963
Benwnick 220WHPS * 22 S96VI 88 40% a0 4,088 2,464
Parrsboro 400WHPS 465 S96M 88 81% 2 9,300 1,760
Parrsboro 100WHPS 137 S72M 66 526 19 2,608 1,24
Parrsboro 20WHPS 22 S96aM 88 7 11 3212 963
Port Hawkesbury 220V HPS 22 S96M 88 7 10 2,920 830
Richnond County TOWHPS A S9aVI 88 6% 7 658 616
Amherst 100WHPS 137 SoaVI 88 3% D 12,330 7,920
Springhill TOWHPS A S48M 44 53 4 376 176
Springhill 100WHPS 137 S72M 66 526 6 82 3%
St Peters 100WHPS 137 S72M 66 526 9 1,233 54
Arachat 100WHPS 137 S48M 44 68%06 9 1,233 3%
New Glasgow 250WHPS 22 S96aV 88 7% 17 4,964 1,496
New Glasgow 100WHPS 137 S48M 44 68%06 43 5,801 1,892
Artigonish 100WHPS 137 S72M 66 526 [Se] 8,220 3980
Lunenburg 100WHPS 137 S72M 66 52% a0 8,220 3980
HRM TOWHPS A S48M 44 53 10 A0 440
HRM 150WHPS 193 SO 88 54% 24 4,632 2112
HRM 100WHPS 137 S72M 66 526 10 1,370 680
HRM 100WHPS 137 S72M 66 526 A 4,668 2,244
Bedford 150WHPS 193 S96M 88 54% 15 2,895 1,320
Bedford 100WHPS 137 S72M 66 52% 15 2,065 990
Dartnouth 150WHPS 196 S9aVI 88 54% 7 1,351 616
Dartnouth 250WHPS 22 S96VI 88 7% 8 2,336 ™4
Dartnouth 150WHPS 196 S96VI 88 54% 18 3,474 1,584
Dept of Trans IR 180WLPS 220 S9GVI 88 60%6 48 10,560 4,224
Dept of Trans IR 180OWLPS 220 S9GVI 88 60%6 A 7,480 2,92
HRM 100WHPS 137 SOV 88 36% 1 137 838
Note: At Berwick location, LED Roadway charged 14x  250WHPS fixdtures to 28 x S6200 fixdiures
Towls 1,100 175873 8L832
Total Estimated Energy Savirngs 53%





































Road and Pedestrian Conflict Pavement Classification
Area [Mlinisnurm Marenbuned Mvarags Values) Uniformity Veiling
Ratio Luminance
Road Pedestrian R1 R2 & R3 R4 Ratio
Conflict Area E sve Ervin I -
luxfc luxifc luxffc
e e :
Freeway Class A 6.0/0.6 9.0/0.9 8.0/0.8 3.0 0.3
Freeway Class B 4.0/0.4 6.0/0.6 5.0/0.5 3.0 0.3
E High 10.0M1.0 | 14.0M1.4 | 13.0/1.3 3.0 03
xpressway Medium 8.0/0.8 | 12.01.2 | 10.0/1.0 30 0.3
N Low 6.0/0.6 89.0/0.9 8.0/0.8 3.0 0.3
Ma %)7 High 12.01.2 | 17.01.7 | 15.0/1.5 3.0 0.3
s Medium 9.0/0.9 | 13.01.3 | 11.01.1 3.0 0.3
Low 6.0/0.6 9.0/0.9 B.0/0.8 3.0 0.3
High 8.0/0.8 | 12.0M.2 | 10.0/1.0 4.0 0.4
Collector -

Medium 6.0/0.6 9.0/0.9 8.0/0.8 4.0 0.4
Low 4.040.4 6.0/06 50/05 40 0.4
i : High 6.0/0.6 9.0/0.9 8.0/0.8 6.0 0.4
oca Medium 5005 | 7.00.7 | 6.0/06 6.0 04
Low 3.0/0.3 4.0/0.4 4 0/0 4 5.0 0.4




That’s 5 billion kWh hours per year






Application

Advantages

Reduce Lumen Output of
Lamps to Maintained Levels

* Energy Savings
* Obtrusive Light Reduction

Reduce levels on over
lighted roads to levels
required

» Potential Energy Savings
» Obtrusive Light Reduction

Match Lumen Output to
Variable Pedestrian Activity
Levels

« Significant Energy Savings
» Obtrusive Light Reduction


































