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Q.  What is the value (   mpg, LCA, 

performance) of mass reduction?

A. It depends on:

- driving cycle

- engine type

- simple weight reduction

- simple weight reduction and 
powertrain matching



Approach / Methodology to Consumption 

Model by Ricardo Inc.

Value of mass reduction to fuel consumption 
reduction determined by using a full forward -
looking, physics -based model. (Ricardo Inc. ran 

simulations.)

ÅBaseline mass, then 5, 10, 20% mass reduction 

(not material specific)

Å5 vehicles (small car to truck)

ÅPerformance equal to loaded vehicle

ÅWith and without resized (displacement only) ICE or 
Diesel engines

ÅEPA and Euro ECE test cycles



Source:

Mass vs. Fuel Consumption: Vehicle Selection

Five vehicle classes were chosen to represent a 
variety of vehicle weights and engine sizes in the 
U.S. passenger and light -duty truck vehicle fleet.

A specific comparator vehicle for each class was 
chosen to verify that each vehicle model was 
representative of the class.

Vehicle Class/Comparator Vehicle

ÅSmall Car ~ Mini Cooper

ÅMid-Size Car ~ Ford Fusion

ÅSmall SUV ~ Saturn Vue

ÅLarge SUV ~ Ford Explorer

ÅTruck ~ Toyota Tundra



Vehicle Simulations

Source:



Source:

Vehicle Performance Matching



Source:

Simulation Drive Cycles



Fuel Economy Simulation Results

Mid-Size Car 3.0L-4V Gas Engine with Variable Intake Cam Timing



Source:

Vehicle Performance Simulation Results

Mid-Size Car 3.0L-4V Gas Engine with Variable Intake Cam Timing



Model  Input-Downsized Gasoline Engines
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Small Car - Resized Engine Mid Size Car - Resized Engine Small SUV - Resized Engine

Large SUV - Resized Engine Truck - Resized Engine Small Car - Baseline Engine

Mid Size Car - Baseline Engine Small SUV - Baseline Engine Large SUV - Baseline Engine

Truck - Baseline Engine

Percent Fuel Economy Improvement vs.

Percent Weight Reduction

Simple weight reduction 10%        3 - 4%

Gasoline
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Percent Fuel Economy Improvement vs.

Percent Weight Reduction

Weight reduction & resizing 10%        6 - 7%

Gasoline
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Fuel Economy Simulation Results

Mid-Size Car ï2.2L I4 Diesel Engine


