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 HR/MR Engine
Technology Overview

Fine spray injectors

Long-discharge ignition coil

The fi ner the particle size of spray from the fuel in-
jectors, the easier it is to attain complete combus-
tion of the air-fuel mixture and therefore the less 
hydrocarbons (HC) are generated. The HR/MR 
engines replace the previous 4-hole injector nozzle 
plate (diameter: 250 µm) with a 12-hole version 
(diameter: 130 µm) in a multi-hole fi ne spray injec-
tor. Spray particle size is reduced by approximately 
40%, and the spray range is greater, thereby rais-
ing combustion effi ciency. 

The large capacity EGR system returns a substan-
tial volume of inactive exhaust gas to the air-fuel 
mixture in the cylinders, which lowers the ignitability 
of the mixture. To adjust for this situation, we length-
ened the discharge time of the ignition coil, thereby 
improving ignition performance for effi cient combus-
tion even under unstable air-fuel mixture conditions.
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Thinner water jacket wall

Increased cooling effi ciency helps maintain anti-
knock capability during combustion at higher 
compression ratios. We reduced water jacket wall 
thickness around the HR/MR engine’s combus-
tion chambers to 4.5 mm, about 25% thinner than 
our previous design, while maintaining suffi cient 
strength and rigidity. The resulting increase in wa-
ter jacket capacity raises cooling effi ciency.

Water jacket: coolant passages in the cylinder block and cylinder head, 
which help maintain optimum combustion conditions and prevent parts 
from deforming or seizing up.

M12 spark plugs

Using smaller M12 plugs allowed more leeway in 
water jacket design, thereby further raising cool-
ing effi ciency.
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Raising cooling effi ciency

More stable combustion results from more effi cient cooling of the combustion chambers. 
This helps enhance both power output and fuel economy.


