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Summary

SKYACTIV-D 2.2, which embodied SKYACTIV-D combustion concept with a super-low compression
ratio and high-efficiency supercharging as key enablers, realized torqueful and smooth driving, class-top
fuel consumption and emissions clean enough to comply with the latest emission regulations without NOx
after-treatment systems. In order to deliver the value of SKYACTIV-D to wider range of users by
incorporating or even refining the combustion concept in a small-displacement engine, Mazda has newly
developed SKYACTIV-D 1.5 and mounted it in New Demio. This paper introduces the development

concept of the new engine and the new technologies adopted to break through the restrictions due to the

small displacement and package.
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Fig. 2 Restrictions from SKYACTIV-D 2.2 to 1.5 Small
Displacement Engine and Breakthrough Technologies
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Table 1 Dimensions and Specifications
Engine SKYACTV-D 2.2 SKYACTV-D 1.5
(New Model)
Engine Type In-lined —
Displacement 2188 cm® 1498 cm®
Bore x Stroke @86 x 94.2 @76 x 82.6
Compression Ratio 14 14.8
Common Rail System Common Rail System
Injection System G3 Pizeo G4 Solenoid
(Max. 200 MPa) (Max. 200 MPa)
10 holese 10 holes
Nozzle Type . Short Hole Length Nozzle
1112 cm3/min ;
600 cm3/min
Piston Combustion Conventional Stepped
Bowl Shape Egg-shape Bowl Egg-shape Bowl
Serial Sequential Turbocharger with Variable
Turbocharger 2-Stage Turbine Geometry
Turbocharger with Rev. Sensor
; High Pressure w/o Coolin
High Pressure g oling
EGR System with & w/o Cooling & Low Pressure with
Cooling
After-treatment DOC+DPE _
System
Maximum Torque 420 Nm 220/250/270 Nm
/ 2000 rpm / 1600~2500 rppm
Maximum Power 129 kw 7 kw
/ 4500 pm / 4000 rpm
Emissions EURCE —
JPN PNLT

sel eng
current  1.5L 2.2L previous
—=g World lowest CR
14.8
VG TC
wi rev. sensor 2 Stage TC |:|
LP/HP EGR HP EGR
— Partially PCI .
—s TDC
combustion
>
Short Length | Low temperature
Hole nozzle combustion
Stepped Egg bow! |:|
i Low Pmax P
Coolant control 13.5 bar
system

Intake Air Clearner

Aspirator System

HP EGR Bypass
Valve.

R

Inter Cooler

Silencer

Qil Pressure
Control Solenoid

Fig. 3 SKYACTIV-D 1.5 Engine System
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Fig. 6 Fuel Consumption Characteristics
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