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Vehicle  Efficiency  

Internal Combustion Vehicle Efficiency 

Electric Vehicle Efficiency 

>65% Energy Loss 

>12% Energy Loss 

Presenter
ICE = less than 35% efficient conversion of energy to forward motion
EV = 88% efficient (at least for a Tesla roadster)


http://www.teslamotors.com/goelectric/efficiency
Internal Combustion Vehicle Efficiency
Chemical energy is stored as gasoline in a conventional car. 
Combustion is used to convert the chemical energy into thermal energy. Pistons convert the thermal energy to the mechanical work that turns the wheels. The conversion process is, at best, 35% efficient. The majority of the energy stored in the gasoline is lost as heat.

Electric Vehicle Efficiency
In an electric vehicle, chemical energy is stored in a battery. 
Lithium-ion batteries are often used because of high energy density. Converting the chemical energy to free electrons (electrical energy) can be greater than 90% efficient – some energy is lost to heat in cells and other battery pack components such as current conductors and fuses. 
The remaining components of the powertrain – the drive inverter and motor – are also extremely efficient. Overall, drive efficiency of the Tesla Roadster is 88% - almost three times more efficient than an internal combustion powered vehicle.



Types of Electric Vehicles 

• Hybrid Vehicles – Do Not Plug-In 
 Powers the vehicle using the engine, 
electric motor, or both. Electric motor uses 
energy stored in batteries and is charged by the 
engine and through regenerative breaking.  
 
• Plug-in Hybrid Vehicles  
 Both an internal combustion engine and 
electric motor that recharges from the electric grid 
and allows the vehicle to drive on electricity 
alone.  
 
• All Electric Vehicles 
  No gasoline.  



Electric 
Vehicle 
Registration 
Tracking 

Presenter
Quarterly draw down of DMV data to track deployment of EVs. Helpful not just for policy makers and media but all stakeholders as we begin to see where and to what levels EVs are being deployed. They are in over 65 communities in Vermont representing over 25% of all municipalities. The diffusion is also a myth buster. Data helps tell the story.



OEM goals and offerings 
OEM Current Electric Offerings Soon to be released Manufacturer Sales 

Targets 
BMW ActiveE Fleet i3, i8   
Coda Coda Electric (AEV)   N/A (all electric) 
Fiat   500 (2013)   
Fisker Karma (PHEV)   N/A (all electric) 

Chrysler Smart ED Town & Country minivan  
(test fleet out now)   

Ford Focus E (AEV) Fusion, Energi, C-Max Hybrid,  10-25% of 2020 sales 
electric 

GM Chevy Volt (PHEV)   10% of 2020 sales electric, 
hybrid 

Mercedes   B class E cell   

Mitsubishi i-MiEV (AEV)   20% electric and hybrid by 
2020 

Nissan Leaf (AEV)   10% of 2020 sales electric 
Tesla Roadster, Model S (AEV)   N/A (all electric) 

Toyota Prius Plug-In   20-30% of 2020 sales 
electric and hybrid 

  



Charging levels 
Level  2  charging  

Inductive  charging  

 
More  than  1.5  
million  charge  
stations  by  2017  
—Pike  Research        

Presenter
DC Fast Charging, the fastest type of charging currently available. It provides up to 40 miles of range for every 10 minutes of charging.
Over 45 different EVSE vendors

http://www.youtube.com/watch?v=O0SHInJyJtU




Electric Vehicle 
Supply 
Equipment 
Inventory 

Total locations: 15 
As of September 15, 2012 

 

Presenter
Another piece of the data puzzle is EVSE. Our intern went out this summer and conducted an inventory of stations with photos. Loaded data on DOE station locator site. There are many smartphone apps to find EVSE, we wanted to verify, document and geocode them all.
Being able to display information graphically helps tell the story. We overlaid EVSE service areas on statewide jobs map to inform policy makers on distances for workplace or public charging, we can also see the areas without charging equipment where EVs are registered. 



EVSE Examples 

Middlebury  

Montpelier  

S  Burlington  

Presenter
Consider artful EVSE installations for historic districts



Public Service Department 

Expect  Exponential  Growth    
of  EVs  

 
Year  
2012   90  
2020   10,000  
2030   142,975  
2040   363,000  
2050   514,710  

One of many possible scenarios... Number of EVs needed to meet CEP goal  
  

Presenter
There are many scenarios, Growth  will be slow in terms of %vehicles purchased for sometime.
Here is one scenario that is getting a lot of attention

 Section 39 study - Scenario 2 most likely to reach CEP goal: 25% renewable fuel use by 2030. 
	Growth is relatively flat until 2022
	high growth until 2047. 
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Energy Independence 

Presenter
Main focus is on consumers – part of strategy to reach them through providing Policy makers information on economic benefits

Petroleum expenditures and projected energy costs of electrified fleet 2010 $/ kWh (December)
Think of the benefits to Vermont’s economy if we stopped shipping out $800 million a year.

EVs have lower maintenance costs
Purchase price will come down with battery technology and manufacturing advancements

Health – air emissions
Environmental – GHG, lower noise levels (noise levels are associated with health impacts)





Online Community 
Building 

Presenter
Sharepoint site for stakeholders to access resources, common calendar, stakeholder meeting notes and agendas
Splash page – working on Website enhancement in the works geared towards consumer education, ev owner dialogue, FAQ
Plug in Day – work with dealers, showing dealers there is a support network
My Next Car will be electric campaign




My Nissan LEAF* 



The Details 
Live  in  Jericho  –  work  in  Burlington,  34  mile  roundtrip  

commute  

Using  a  Level  1  charger  (dedicated,  GFI  plug,  outside)  

2012  Nissan  LEAF  SV  (lower  trip  model  –  no  back-­‐up  

camera,  solar  panel,  level  3  charge  port  or  fog  lights)  

$1000  down  

39  months  lease  

$294/month  

Waiting  for  Rate  17  

Solar  panels  on  roof  –  net  metered.  

 



Car Wings statistics 

3038  miles  -­‐  Distance  Traveled  

3.9  Average  Energy  Economy  miles/kWh  

790  Electricity  Consumption  kWh  

93.8    Travel  Time  hrs  

1964  CO2  Tailpipe  Emission  Reduction*  lbs  

$440  saved  August  20-­‐November  18  
96  miles  longest  one  day  travel 

Presenter
27 mpg at $3.92 a gallon
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