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What components go into an EV conversion?

 Point1

 point2



Conversion Cost (without batteries)



Energy Measurement



How to measure how much energy storage 

you need for you EV conversion?

 Use estimates for average vehicles.

 Measure Torque and RPM at the powertrain 

shaft.

 Make a few assumptions and use a GPS!!!!



Energy Measurement Assumptions

 No potential energy changes (terrain is 

relatively flat)

 No energy for cornering

 No wind speed 



Forces acting on a moving vehicle

 Point1

 point2

• Inertial forces -> heat brakes

• Rolling resistance -> heat tires(which heat the air and 

ground)

• Aerodynamic forces-> heat the air



Power calculations



Case#1 City Driving



Case#1 City Driving  - Forces

 Point1

 point2



Case#1 City Driving  - Power

 Point1

 point2



Case#1 City Driving  - Power and Energy

1kWh !!



Case#1 City Driving  - Peak Power



Case#1 City Driving – Energy 



Case#1 City Driving – Existing Technologies



Case#1 City Driving – Battery Options

14 x TROJAN T-105 6V 225AH (20HR)

•8 batteries x 6V = 48V

•8 batteries x 6V x 225AmpHours = 10.8kWh 

•8 batteries x 28kg = 224kg

•8 batteries x $135.00 = $1080

•Life=3-5yrs

http://www.altestore.com/store/Deep-Cycle-

Batteries/Batteries-Flooded-Lead-

Acid/Trojan-T-105-6V-225AH-20HR-

Flooded-Lead-Acid-Battery/p1771/

14 x 180 Amp hour CALB LiFePo4

•14 batteries x 3.4V = 48V

•14 batteries x 3.4V x 180AmpHours = 8.6kWh 

•14 batteries x 5.6kg = 78kg

•14 batteries x $247.50 = $3465

•Life=3000cycles at 70%

• Flooded Lead 

Acid (for golf 

carts)

• Lithium Ion

http://www.altestore.com/store/Deep-Cycle-Batteries/Batteries-Flooded-Lead-Acid/Trojan-T-105-6V-225AH-20HR-Flooded-Lead-Acid-Battery/p1771/
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How does it compare to existing EVs?

10kWh

$8000



Case#1 City Driving – Economics



Case#1 City Driving – Economics



Case#1 City Driving – CO2 Emissions

Internal Combustion

250-300 g/mile

Electric Vehicle

•Energy mix

•Energy chain



Case#1 City Driving – CO2 Emissions



Case#2 Highway 100miles



Case#2 Highway(100miles) - Energy



Case#3 Highway100miles+Wind Speed



Case#3 Highway100miles+Wind Speed   - Energy



Brake Regeneration for EV Conversions



Winter Heating Energy

$375

$400

Energy Usage for Heating (Max Power)

Energy=1500W*(13/60)hr= 0.325kWh

Extra Energy = 1.2*(4*0.325)=1.56kWh



Vehicle Dynamics Considerations



Vehicle Dynamics Considerations



Vehicle Dynamics Considerations
• Braking

• Rollover

• Ride

• Handling
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Vehicle Dynamics Considerations
• Braking

• Rollover

• Ride

• Handling



Conclusions

 EV conversion for city driving is cost 

effective when compared to engine 

swap, old car purchase, new car 

purchase, or new EV purchase.

 Lead Acid and Lithium Ion battery options 

have close to the same operating cost.

 For highway driving EV conversion is 

NOT an option (cost and vehicle 

dynamics).



Thanks!


