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Introduction of newly developed SKYACTIV-D 1.8
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Summary
With a combustion concept realized by super-low compression ratios and high-efficiency boosting, the

Skyactiv-D 2.2 and Skyactiv-D 1.5 delivered powerful and extensive acceleration and class-top level fuel
economy to a wide range of users, as well as clean emissions that meet the latest emission regulations
without using NOx after-treatment systems. Aiming to enhance this value in everyday usages, Mazda
newly developed Skyactiv-D 1.8 that achieved both driving pleasure and environmental performance at a
higher level, and installed it in the All-New Mazda CX-3. This paper introduces the development concept

of the new engine and newly adopted technologies.

Key words : Heat Engine, Compression Ignition Engine, Turbocharger/Variable Geometry Turbo,
Post Treatment System, Performance/Fuel Economy/Efficiency, Fuel Injection/Fuel Spray
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Fig. 3 Vision for Evolution of Diesel Engine
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Table 1 Main Dimension and Specifications
Engine SKYACTIV-D 1.5 SKYACTIV-D 1.8
Engine Type In-line 4 —
Displacement 1498 cm® 1756 cm®
Bore x Stroke (76 x 82.6 979 x 89.6
Compression Ratio 14.8 —

Injection System

DENSO G4 Solenoid
(Max. 200 MPa)

DENSO G4 Piezo
(Max. 200 MPa)

10 Holes,
Nozzle Type Short Hole Length Nozzle «
600 cm3/min
Piston Combustion
Bowl Shape Stepped Egg-Shaped Bowl -
Turbgcharger with Variable Turbocharger with Variable
Turbocharger Turbine geometry w/ Rev. N
Turbine Geometry
Sensor
High Pressure Loop w/o Cooling
EGR System & Low Pressure Loop w/ -
Cooling
After-treatment System || DOC + Diesel Particulate Filter -
Maximum Torque 270 Nm / 1600-2500 rpm 270 Nm / 1600-2600 rpm
Maximum Power 77 kw /4000 rpm 85 kw /4000 rpm
Emissions JPN PNLT WLTP
Turbocharger with Variable
Intake System Turbine Geometry
Air Cleaner
sk,
rottle [
Valve | SRS

Intake Manifold with ‘—;"‘,\‘?
Built-in Water-Cooled|[[=""

Intercooler

-Water Jacket Spacer

. \—| |—/

Exhaust Shutter

Valve

Silencer

-Coolant Control System Natural Sound Smoother

Fig. 4 Engine System

3.2 HHI LY tRE

Fig. 5 =P i [rpm] %45 Fv27 [N-m] %
AT, LALICK LEFRET v 7R AIEV A A N — & —
RF ¥ — Uy —OERIC LY, EEERICRT 5
KOV OmEEFER LT, &K V2 1500rpm)e 6
2600rpm DOIEJAWGEIR T 270N -m & W9 @& V7 ZHEEFL,
Bt 71 50% 4000rpm T, HID%E 7T7TkWH 5 85kW~ &y
10%[A) E =7,

300

85kW/4000rpm

N
[}
o

Torque (N-m)
N
o
o

[y
u
o

“==SKYACTIV-D 1.5

®=SSKYACTIV-D 1.8

100

1000 5000

. 3000
Engine speed (rpm)
Fig. 5 Engine Performance

—242—



No.36 (2019)

EVE R E

3.3 BBk

1.8LIT 1AL CHEA L mEUKHIE SV 71 L D i HIE K
I, EISEA Y s 2T K DBEE AR, KUk
BEMIRAENGE, AIEDA A MY —F—RF v — T % —DFE
FAUC L DRARIE Y — I L W B RoSEE K -
7o T, BBEOEEL HbE T, ERET v S L
bbb, B— M ZIc Ty YU REREUGE
L7 (Fig. 6) ,

ZHICRY, EREFIOIVE S LR BR A
7V (LLFWLTC) ~N—ADOHif, 384, mdETo&E
17— RIZBWTLALES %A1 D COLk#E % EEL L 72,

20g/kWh 2000rpm
=
g
=
A
(@)
L
0
@ | = SKYACTIV-D 1.5
@ SKYACTIV-D 1.8
0 100 200
Torque[Nm]
Fig. 6 Fuel consumption
3.4 EfTHERE

15LTHEHH L TV A DERBERGHIEZ AR b
BALTWS, DED kL7 38R E S BRI L 0 I
ENDHN, R I vy BRI OBLE ) b HER RS
PRI A HIGEIT 5 72 D54 PV 27 I3 E 2T 5,

Z Z TP OEGRI At L /AT A A N —&—7K
F =Ty —EEEICHIET 2 Z & T, YN IBWT
B by ERESEDZEEEB L, £, EREE
HPOLEZ R, MIEROAIEVAA M) —F—KRF v —
Uy —EEHTHZ LT, IMEZFEICBONTHEGREZEA
L7zFE, @OINEEGm/sec2] #EBL L TV 5,

Fig. 7123rd 30km/h7» 5 OLBIILEMEREZ 7”3, 1.5LE
T, MEYHOGOELIAHZLEL, HROH DY
=7 I nEMRE R EEL L7, HIZ, EGREAIZ L HNOxHE
R &, P E-CEGRAEENC & 2 PERIE S Hil i <
DY E A FRICEBE L, BEMEREZR ESE TS,
Fo, WE VT ORFEYEE E L2 2 & TFig. 8T
X5, 77 RNOBBRSTICHT DY =T VT 4 2EH
L7,

TN K BIEICKT D EEROBEEEEN KT A 83—
DA A=V e—F (FPRAMERMLE) §5624T, BEOEE
DEY ZEH LT,

SKYACTIV-D{1.8
= =
§ g ( g_ \/ ,/-/'
=2 { 5% Him/seet—, ~
i i N\
32 3 < SKYACTIV-D 1.5
3 _I’ 1sec g
[
0.04g/sec G o “
¥ g S \
ool LM e £ . .
i E 2% \M A
[f XL/
L N

Fig. 7 Acceleration Performance from 3rd 30km/h
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