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X. Appendix 3: Details of Steps to Reduce Fuel

Consumption in LDVs

Technology % Reduction in Fuel
Consumption
Body
Ultra light Steel 6.0
Aluminum Structure + 9.1
Composite Closure
Drag Reduction 2.0
Reduced Rolling Resistance 1.5
Engine
Four Valves per cylinder 4.0
Variable valve timing 1.5
Discrete VVL/VVT 6.0
Continuous VVL/VVT 9.1
Camless valves 12.3
Cylinder cutout + VVT 10.1
Direct Injection (Stoichiometric) 3.9
Friction Reduction 2.0 (2010)
3.5 (2020)
Turbocharging 6.5
DI+Turbo 11.0
Transmissions
CVT 7.0
5 Speed Automatic 2.4
6 Speed Automatic 4.3
Aggressive Shift 1.5
Accessories
Electric power steering 1.5
Improved Alternator 1.0
Low Friction Oil 0.5

(Provided by K. G. Duleep, EEA Inc.)
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Xl. Appendix 4: Calculation of LDV Fuel Consumption

Fuel consumption, as used in this report, has units of gasoline equivalent
gallons/mile, or energy/mile. To determine the total change in fuel consumption from

a series of steps, use the formula:

RT=100><{1-]](1-H100)}

where:
Rt = total reduction in fuel consumption, %
1; = reduction in fuel consumption for step 1, %
Two examples illustrate the calculation and show steps that might be taken to

achieve 50% reduction in fuel consumption. All values are taken from Table IIIB.2.

Example 1 (2030)
r1: Engine efficiency Level 3, 16%
r2: Body improvements Level 3, 12.5%

r3: Driveline improvements Level 2, 7%

r4: Fueled Hybrid, 27%

Total improvement (%) = 100 x {1 - (1 -0.16) x (1 -0.125) x (1 -0.07) x (1 - 0.27)}
=100x {1-0.84x0.875x0.93x0.73}
=100 x {1-0.50}
=50%
Example 2 (2030)
r1: Diesel Engine, 17%
r2: Driveline improvements, 7%

r3: Body improvements Level 3, 12.5%

r4: Fueled Hybrid, 26%
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Total improvement (%) = 100 x {1 -(1-0.17)x(1-0.07) x(1-0.125)x (1 - 0.26)}
=100x {1-0.83x0.93 x0.875x0.74}
=100x {1 -0.50}
=50%
In each example, the fuel consumption benefit for hybrids is chosen within the
range of possible outcomes to achieve a 50% total reduction. As such, it is illustrative

of the possibility and is not meant to represent an actual outcome.
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