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Micro Electrical Mechanical System
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Exhaust 33% => convection of heat and gases
= Cooling 29% => conduction and dissipation of heat
FUEL % ) Airdrag 5% => gas shear => heat

oil pressure
release valve

oil drain plug

crankshaft

image courtesy of ClearMechanic.com

Friction 33% => heat & material degradation
- 11 % tires rolling friction
- 5 % braking friction losses
- 17 % engine & transmission friction losses

Holmberg, 2012

camshaft

oil cooler

pressure
switch

(a) Stearic acid (static) (b) Oleic acid (static) (d) Stearic acid (v = 10 m/s)

Doig, M., Warrens, C.P., & Camp, P.J. (2014).

Structure and friction of stearic acid and oleic acid films adsorbed on iron oxide surfaces in squalane. Langmuir : the ACS journal of surfaces and colloids, 30 1, 186-95.
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