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Summary

Based on Mazda’s long term technology development strategy (Sustainable Zoom-Zoom), a new series of
SKYACTIV-G gasoline engines were developed to realize both fun-to-drive and environmental
performance at high level. As a further evolved form of SKYACTIV-G, new 2.5L turbocharged engine was
developed to be mounted on the All-New Mazda CX-9. In the process of developing the new engine, as a
fresh departure from the current downsizing engine, turbo-lag, which is the weak point of a turbocharged
engine, was overcome, and transient response and torque controllability equivalent to a large-
displacement natural aspiration engine were realized. As a result, lively driving and more torqueing-full
performance were brought into reality and class-top fuel economy was achieved with an expanded low
specific fuel consumption area. This article introduces the concept and the technologies applied to this

engine.
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Table 1 Dimension and Specifications
Engine SKYACTIV-G 2.5 NEW SKYACTIV-G 2.5T
Engine Type In-Line4 —
Displacement 2488cm’ ha

BorexStroke

89mmx100mm

—

Compression ratio

13

10.5

Combustion chamber

Small Cavity Piston

Large Cavity Piston

_— DI
Fuel Injection (6Hole Injector) -
Intake—Valve |Open(BTDC) -32~42 —24~50
Timing Close(ABDC) 110~36 100~26
Exhaust— Open(BBDC) 58~13 50~5
Valve Timing |Close(ATDC) 6~51 2~47
Int.S-VT Electric Aol
Ex.S-VT Hydraulic —
Valve train HLA+Roller follower h
Crank main/pin journal dia @ 50mmx ¢ 50mm A
Chain type: valve train Roller -
- Oil Silent
il Pump Electric control Electric control
(2stage) (Variable)
Water Jacket spacer w/o Plastic spacer
EGR System w/o HP-Cooled EGR
Turbocharger System w/o Dynamic pressure turbo

System

138KW(188PS)*' /5700prm

169kW(230PS)*' /5000rpm

Max.Power " o
142kW (192PS)™/5700rpm | 186kW (253PS)™/5000rpm
2
Max Torque 250Nm*1/3250prm 420Nm/2000rpm
256Nm" /3250rpm
*1:Regular Gasoline
*2:Premium Gasoline
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Current V6 3.7L SKYACTIV-G 2.5T
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1) Quick response to accelerate instantly
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Fig. 3 Vehicle Transient Acceleration
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Fig. 4 Engine Performance
42 PREMERE

L — P —ff B D /D 72 v 5000rpm LA L o v H )RR I
Z169kW (FL X7 L0V Y AEFFEL186kW) (281%,
/> Cooled EGRE AT & 2 BARHEE R IZ L v 2.5L
SKYACTIV-G O i h ARG AR 1% 2 B U 72558, NA
RO UMkt s ER A FEHR Lz, F7-, &AM
FEIL I I\ T b SKYACTIV-G @ & %) 2R BE & Cooled
EGRIC L D / v 7 AR L 0 = > ¥ v OIRRE bk
K< LTW5 (Fig. 5) ,

— @2000rpm
\ | Low Load Area

\ . [Decrease Cyl. (V6=14)

| \|Effect of small disglacement (3.7L=2.5L)
Similer BSFC to 2.5L NA

-20-30%

Mid.Load Area
|Effect of Cooled-EGR

'({Jrrent 3.7LV6E

BSFC(g/kWh)

SKYACTIV-G 2.5

Torque (Nm)

Fig. 5 Fuel Consumption Characteristics
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Fig. 7 Theory of Dynamic Pressure Turbo
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Fig. 8 Effect of Dynamic Pressure Turbo System
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Dynamic Pressure Turbo System

Fig. 12 Exhaust Manifold with Variable Valve

Fig. 13 Twin Flow Turbocharger
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