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Engine losses: 67% to 72%

\\ thermal such as radiator, exhaust heat, etc. (57% to 62%)
combustion (3%)

pumping (4%)

friction (3%)

Parasitic losses: 4% to 6%
. (e.g., water pump, alternator, etc,)

Power to wheels: 5% to 21%

o -’“ - dissipated as:
Drivetrain losses: 4% to 6% =9 windpresitance (7% to 10%)

rolling resistance (4% to 6%)
braking (4% to 5%)

Idle losses: 3%
In this figure, they are accounted for as part of the engine and parasitic losses.
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Effect of driving cycle on fuel economy improvement

FEI relative to RL-191 (%)
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Test Condition Stage 1 | Stage 2 | Stage 3 | Stage 4 | Stage 5 | Stage 6

Speed, rpm 2000 2000 1500 695 695 695

Power, kW 22 22 16.5 1.5 1.5 g

Lubricant temp, °C 115 65 115 115 35 115

Coolant-in temp, °C 109 65 109 109 35 109
Fuel Efficiency Test Limit ' '

SAE XW-20 viscosity grade 2 6% minimum

FEI Sum after 60 hours aging
FEI 2 after 100 hours aging

SAE XW-30 viscosity grade
FEI Sum after 60 hours aging
FEI 2 after 100 hours aging

SAE 10W-30 and all other viscosity grades not listed above
FEI Sum after 60 hours aging
FEI2 after 100 hours aging

1.2% minimum

1.9% minimum
0.9% minimum

1.5% minimum
0.6% minimum
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FE requirement in CEC L-54 (M111E) test,
industry and OEM

Specification FE requirement

ACEA A1/B1,A5/B5, C1 2.5%

ACEAC3 1.0%
BMW* 1.0%
Daimler 1.00r1.7%
Ford 2.50r3.0%
Opel* 1.5%
Renault 1.0%
VAG* 2.0%

*  OEM test method
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PCMO: 35-45% frictional losses in |
Additives that can help: Friction Modifiers
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1 PCMO: 55-65% frictional losses in Il & I
1

1
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Additives that can help: Viscosity Modifiers,
Friction Modifiers

|
Piithd® 1  HDD: 95% frictional losses in Il
1 1 Introduction of thinner fluids is a big opportunity
: : Additives that can help: Viscosity Modifiers .1
1 1
[ [
1 1
1 .
Boundary y  Mixed (M) Hydrodynamic (H)
Lubricationy  Lubrication Lubrication

Log (Qil Viscosity x Velocity/ Load)
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Organic Friction Modifiers (OFM’s)

Van der Waals

forces
B S EEE——

FM examples
|
Van der Waals . Oleylamide
forces

Long, non-polar chains

oH
B —

Glycerol mono-oleate

dipole-dipole
Polar heads o interactions o
adhesive
hydrogen bonding

Oxidised and/or hydroxylated metal surface
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Note: GF-5 level shown is based on a single data point as information for this
specification is still so new.
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