
 

 

 





 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

  

  

  

  

  

  



 

 
 

  

  

  

  

  

  

  

  



 



 

 

 

 



 



 

 

 

 



 

 

                                                 
1 Ontario Power Authority 



 

 

 

 
 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 
 
 
 

 



 

 

 

Simple Payback =  
Project Capital Cost

Annual Energy Savings
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Housing Reflector

Ballast

Lamp

Louver

Lens

Decorative trim

 
 

 
 



 

 

Incandescent 
Lamp

Ballast

Ballast

Fluorescent Lamp

High intensity 
discharge lamp

Luminaires

Reflector

Louver diffuser

Lens
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Single-ended Tubular T3
Tubular T10

Tubular T6
Tubular T-4

Double-ended

Tubular T-3

Mini-spot Maxi-spot PAR36 MR16 A
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Fundamental sinewave

Third harmonic

Harmonically distorted waveform

 



 

 

 

 

THD =  
√sum of squares of rms magnitudes of all harmonics∗ × 100%

rms magnitude of fundamental

∗ Does not include fundamental
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T-5 miniature bi-pin (5/8" diameter)

T-8 medium bi-pin (1" diameter)

T-12 medium bi-pin (1-1/2" diameter)

T-12 recessed double contact (1-1/2" diameter)

T-8 recessed double contact (1" diameter)

Bi-Pin

Circular

4-pin T-5  (5/8" 

diameter)

High Output and Very High Output

U-Shape

U-Shaped T-12 with 6" leg spacing

U-Shaped T-8 with 1-5/8" leg spacing

U-Shaped T-8 with 6" leg spacing
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Heat Sink

Heat Sink 
Slug

PCB

LED

Reflector

Diffuser

 



 

 
 
 
 



 

 

 
 
 
 

 

 
 

 
 
 
 
 

 

 



 

 

 

 
 

 



 

 

 

 

 

 



 

 

 

 
 

 



 

 

 

 

 

 

 

 



 

 

 

A-shaped

MR16 PAR



 

 

 



 

 

 

 

 

 

 

 
 



 

  

 

 



 

 

 

 



 

  

 

 



 

 



 

 

 

 



 

 

 



 

 

Controller
Dimming 

unit

Photosensor 
signal

Dimming 
control 
signal

Electric 
Power

Natural 
light

Power to 
lighting 
circuit

Controller
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Energy savings (
𝑘𝑊ℎ

𝑦𝑟
) = Consumption before (

𝑘𝑊ℎ

𝑦𝑟
) − Consumption after (

𝑘𝑊ℎ

𝑦𝑟
)

Consumption (
𝑘𝑊ℎ

𝑦𝑟
) = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑝𝑠 ∗ 𝐿𝑎𝑚𝑝 𝑝𝑜𝑤𝑒𝑟(𝑘𝑊) ∗ 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 (

ℎ𝑟𝑠

𝑦𝑟
)

 



 

 

Demand savings(kW) = Electrical demand before (kW) − Electrical demand after (kW)

Electrical demand(𝑘𝑊) = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑚𝑝𝑠 ∗ 𝐿𝑎𝑚𝑝 𝑝𝑜𝑤𝑒𝑟 (
𝑘𝑊

𝑙𝑎𝑚𝑝
) ∗ 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟



 

                                                 
2
 Including the ballast factor. 

3
 The probability that a particular piece of equipment will be functioning during 

the facility's peak load. 
4
 Reduced Number of fixture due to adequate quality of light. 

5 Installation of occupancy sensors 



 

 

 



 



 

 

 

 



 

 

 

 

http://oee.nrcan.gc.ca/regulations/17311
http://www.nationalcodes.nrc.gc.ca/eng/necb/


 

 

 

 

 
 
 
 



 

 
 
 
 
 
 
 

 



 

 

 
 
 
 
 
 

 



 

 

                                                 
 



 

 

 

                                                 
 



 

 



 

 

 



 



 

 

 

 
 

 

 
 
 

 

http://www.gelighting.com/na/
http://www.nam.lighting.philips.com/can/
http://www.sylvania.com/HomeAlternate.htm
http://www.venturelighting.com/
http://www.lightsearch.com/
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