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What & Why? 
 
● Current system Inefficient 
  
● New and better technology 

available  
 
● Environmentally Friendly 
 
● Fluorescent vs LED lighting 

 

  

 

Presenter
Presentation Notes
Lighting system at the University of Saskatchewan are behind the times when new technology such as LED that are more energy efficient, longer lasting, and environmentally friendly are available.  In this project we looked at comparing the current lighting system to an LED system in terms of cost, energy, and GHG emissions savings, because it is the newest and most efficient and environmentally conscious option currently available to the masses.



Light Energy Audit  
● Agriculture and Bioresources Building 

● Lights for lighting purposes 

● Experiment related lights not included 

● Used to compare different lighting systems 

Presenter
Presentation Notes
Counting light fixtures throughout the Agriculture & Bioresources building.Determining energy specifications of current and hypothetical light systems.  Calculating and compare energy costs for current and hypothetical lighting system



Majority of Lights 
4ft Fluorescent tubes 
are dominant lighting 
type in building. 
 
4ft fluorescents are 
where greatest 
savings can be 
realized 

Presenter
Presentation Notes
From our count we found T8 fluorescent tubes, by far, compose the largest amount of lights for lighting in the ag building.As well these types of lights can easily be replaced with an LED equivalent.  This makes T8’s a good option to make improvements to the current lighting system because it can be easily done while having the largest impact. Potlights and smaller fluorescent bulbs could be changed easily as well to save more money and be greener, however, we did not look specifically at these lights in our calculations.  



LED Options 
 Two options: 

1. Complete Retrofit 

- University just converted to T8  

2. Bulb Substitution 

- No retrofit required 

http://coolightledlight.com/products/2-3-1.jpg http://i.ebayimg.com/images/g/argAAMXQDnpTX7z1/s-l300.jpg 

Presenter
Presentation Notes
A complete retrofit would involve significant electrical modifications in order to support LED light bars.  This would be very costly unless a complete renovation is occurring in a room or building.  Since no major renovations are being planned for the Ag building this plan is not feasible.  New technology has provided a second option, through the invention of LED light bars that can work in a fluorescent light fixture T8 fluorescent tubes can be easily replaced without major upgrading cost, or work required.



Comparison of Light Bulbs  
T8 Fluorescent  T8 LED 

Wattage 33w (including ballast)  21w (including ballast)  

Life Expectancy  30 000 hours 50 000 hours 

Cost/Bulb $3.00 $11.00 

Lumens 2950 2100 

Beam Angel 360° 124° 

Mercury  Yes No 

Presenter
Presentation Notes
The LED bulb we chose for comparison is the Euri hybrid T8 replacement bulb which fits into the current fluorescent ballast without retrofit.LED bulbs can be seen to use fewer watts and last longer, which has the potential to make up for the increased cost of the bulb.  The lumens(amount of light given off) it produces is lower however the beam angle directs that light down which corrects for this, because in a fluorescent light those lumens are spread over 360 degrees wasting this light upwards into the fixture.  In addition to the decreased wattage and waste associated with LED tubes, they also contain no harmful mercury and the decreased energy use results in less GHG emissions.



Presenter
Presentation Notes
During our audit we also recorded where the bulbs were located. This information was used to determine how many hours a day the lights were on. With this information we can more accurately determine energy consumption and costs.This information also demonstrates the possibility for further energy saving through changes in human behaviour like only using the amount of light you need and shutting lights off when you leave a room.



Crunching the Numbers  

Needed to Know: 

● Replacement Costs ($/yr) 

● Energy Usage (kW*h/yr) 

● Operating Costs ($/yr) 

Assumptions: 

● Disposal Cost  

● Hours of Operation 

● Bulb Lifespan 

● Bulb Costs 

Presenter
Presentation Notes
Need to KnowReplacement costs for the year were found using the bulb lifespan and hours of operation.Energy savings were found using operating times and the operating wattage Operating cost was found using the price the university pays per kW*h and the results from the energy cost calculation AssumptionsA disposal cost was added to the cost of replacing a fluorescent tube of about 50 cents because of the additional steps and costs associated with mercury disposal.Office, lab, and classroom lights were assumed to be on for 8 hours during the week and 2 hours on the weekend.  Bathrooms and hallways were assumed to be on for 12 hours a day.  And the stairwells and elevators were assumed to be on for 24 hours.The manufacturers life spans were used in the calculations due to a lack of information regarding actual lifespans, and knowing that actual lifespan is dependent on many variable factorsWe used the retail price for the bulb cost because the Universities supplier does not currently carry an LED replacement bulb, and prices had to be from the same source to make the comparison fair.



Presenter
Presentation Notes
The LED’s do cost about $4,500 more that the current fluorescent system to buy and replace. However you also have to factor in the energy costs.



Presenter
Presentation Notes
Because LEDs are more energy efficient it results in nearly half the energy consumption being used to run LED compared to fluorescent.  



Presenter
Presentation Notes
This decrease in kW/hr directly results in over $20,000 of energy cost savings.Remember this data is only across the one building on campus, think of the additional savings if we were to substitute these lights across the entire time University?  



Cost Savings 
Annual Electrical Savings:  

$20381.30 

Additional Cost of LED’s: 

$4446.68 

Total Annual Savings: 

$15,934.62  
 

Presenter
Presentation Notes
You save 20,000 on your power bill, the LED’s only cost an additional 4,500 for a total savings around $16,000!



But Wait There’s More….. 



Presenter
Presentation Notes
In addition the cost savings associated with switching to LED lights, with using less power the University would also be using 180,000 fewer kg’s of CO2 equivalent emissions.This is the same as taking 37 cars of of the road for a year, and remember this is only taking the Agriculture building into account, this could be done University wide.



Conclusion 

● Obvious Decision 

● Easy switch  

● Save money 

● Reduce GHG emissions  
 

More 
environmentally 

sustainable option at  
the change of a 

bulb!!! 

Presenter
Presentation Notes
To wrap things up, switching to LED is a no brainer. They are easy to switch, will save money, and will reduce GHG emissions. It’s just that simple!!!!!!!
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We would like to thank margret, kathryn, marwan, and the FMD Staff that helped us throughout the project, we would not have been able to achieve this without there help. 



Question? 

Presenter
Presentation Notes
Thank you to everyone who came out we hope you enjoyed our presentation. Are there any questions. 
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