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COMPILATION: constraints and other considerations in truck or car mileage

Date:    Thu, 15 May 2008 
From:    Rob Lee  
      I have quite an interesting problem that I cannot explain... Our Ag teacher set up this scenario for me: 

- one 5000# truck gets about 18 miles per gallon
- same 5000# truck pulling a 4000# trailer gets 8 miles per gallon
- same 5000# truck pulling a 4000# trailer + 10000# of cows ALSO gets 8 miles per gallon.
     Any ideas why the empty and the full trailer both get the same mileage? This same pattern is also present in a different trailer and truck combination.
****************************************************************************

Date:    Thu, 15 May 2008 
From:    John M Clement 
     Consider a truck traveling on a flat surface.  It only takes energy to overcome friction and to start the truck going.  If you include hills, going up a hill takes energy, but you get it back when going down.  If you are not in a stop and start situation (city driving), the amount of energy to add the initial kinetic E is small compared to the amount dissipated by friction.  So the only possible place it could go is internal energy via friction when pulling a trailer.  This would be the wind resistance.
     It is because of this comparison that a hybrid that uses the motors as generators can save the kinetic energy and put it back into the batteries, but the internal energy is lost forever.  So hybrids can buy a lot of gas mileage in the city, but little on the road compared to a comparable conventional car.
     If you have to pull a trailer, then some effort to reduce wind resistance might be helpful.  But pulling a trailer in stop and go traffic would get much worse mileage if it is full.
****************************************************************************

Date:    Fri, 16 May 2008 
From:    Charles Rhodes 
     I suspect the truck driver reduces speed when the trailer is full with animals.  The trailer tires will flex more under the weight of the animals, thus increasing rolling resistance.  Reducing speed will decrease the wind resistance.  It is possible the total frictional drag on the truck remains constant as the trailer is loaded and the speed is decreased.
     Rob's data indicates the empty trailer more than doubles the aerodynamic drag and rolling resistance of the truck alone.  I picture a large box trailer dissipating more energy to the air than in the flexing of the rolling trailer tires. Reducing speed from 65mph to 45mph deduces drag a
bit more than 50% (using the common assumption that air drag is proportional to speed squared.)  Rolling resistance of a pneumatic tire depends on load, tire pressure and speed. (See one study at 
http://www.thefreelibrary.com/

Steady-state+measurement+of+tire+rolling+resistance+as+a+function+of...-a018755890 )
Reducing speed reduces rolling resistance.  Driving more slowly saves fuel.
     Driving slower does not always mean better fuel mileage.  Idling the engine while stopped gives zero miles per gallon.  Hybrid vehicle engines stop when the car stops, saving fuel that would otherwise be idled away.  This may account for the big advantage hybrids have in city driving; even more so than the recapturing of kinetic energy when stopping.  Each vehicle has an optimum fuel efficiency speed.
****************************************************************************

Date:    Tue, 20 May 2008
From:    John Loos 
      All of the discussion on this problem is quite interesting, friction – air and tire to road, tires and flexing. The one very important issue that has been over looked is the limits of the engine. An engine is only designed to allow a certain maximum amount of fuel and air into the cylinder each intake stroke. Once this is reached it is impossible for the engine to "use more" fuel. For the truck in question that limit was reached when the trailer was added into the equation.
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