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The combustion engine car:

Consider a compact well-designed vehicle with a relatively efficient small engine [i.e. a modern Honda civic]

Engine overall efficiency including all mechanical and thermal losses are say 22 %

Gas tank capacity = 10 imp. gallons  - Highway m.p.g [at cruise speed] allow 40 m.p.g  -  Range 400 miles.

Specific gravity of gasoline = 0.75 – Weight of fuel in an imperial gallon = 7.5 lbs  - Total weight of fuel in tank = 75 lbs.

Net heating value [L.H.V] = 18,600  B.t.u. / lb. – Total thermal energy stored in tank = 1,395,000 B.t.u.

Electrical energy  [KWH] expressed as heat energy [B.t.u.] is 1 KWH= 3413 B.t.u.

Therefore the total energy stored in tank expressed as electrical energy = 1,395,000 divided by 3413 = 408.7 KWH.

Therefore the total useful energy stored in tank [accounting for engine efficiency] = 408.7 times 0.22 = 90 KWH.

The Electric car:

Consider the same compact vehicle used in the example above but assume it is equipped with an electric drive system as a replacement of its engine drive system.

The energy stored in the “ultracapacitor” battery system is to provide a useful energy storage of  90 KWH.

Now the number of devices or components within the electric drive system that leak energy is far fewer than the engine system and will result in a much higher overall efficiency.

Energy losses in the processing components between the battery and the traction motor could amount to say 7%.

Energy losses in the “traction motors” [that drive the rear wheels] including thermal losses could amount to say 3%

Therefore the overall efficiency of the electric drive system will be 90%. 

The installed capacity of the ultracapacitor battery system = 90 divided by 0.9 = 100KWH.

Using the “specific energy” rating, identified on the internet specifications for the ultracapacitor of 280watt.hours/ kg, we can deduce that the weight of the battery = 100,000 divided by 280 = 357 kgs. [786 lbs]

It should be noted that the drive train efficiencies identified above are nominal rather than real and merely demonstrate a basis for comparison.

Note: The ultracapacitor specifications regarding construction are difficult to find on the internet but the primary material that does the business is identified in various publications  as being Barium Titanate powder.

