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Summary

Mazda announced its long-term vision for technology development “Sustainable Zoom-Zoom 2030” and
launched a new initiative in helping solve a variety of issues facing the earth, society and people through driving
pleasure. Skyactiv-G 2.5T has been installed on relatively large vehicle models, such as the CX-9, the CX-8, the
CX-5 and the Mazda6, to provide customers with driving pleasure, and has earned a good reputation for its high
torque and acceleration response performance. This engine is now going to be installed on C-segment cars such
as the CX-30 and the Mazda3 for North American market to offer customers responsive and torqueful driving. A
water-cooled intercooler is used at maximum efficiency, and the engine has been significantly reduced in size.
This paper introduces technologies employed for the new generation C-segment gasoline turbocharged

Skyactiv-G 2.5T, which offers driving pleasure to many customers.
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Table 1

Dimension and Specification

SKYACTIV-G 2.5T

SKYACTIV-G 2.5T

Engine | (previous: US, 2016)| (New: US, 2020)
Engine Type In-line4 In-line4
Displacement 2488cm’ «
Bore X Stroke  [89.0mm X 100.0mm “—
Compression ratio 10.5 “—
Turbocharger | Dynamic pressure -
System turbo system
Intercooler Air-cooled Water-cooled
ETBL/O after Inter-cooler | before Inter-cooler

Intake Volume

After Compressor 10.8L 6.6L
169kW (230PS)*'/
5000rpm
Max Power 186kW (253PS)*2/ -
5000rpm
*1
Max Torque | 420Nm/2000rpm 420Nm™ /2000rpm

434Nm**/2500rpm

*1: Regular gasoline

T-Map Sensor

*2: Premium gasoline

Intake System with Improved EGR Distribution
High Pressure EGR System

:G@D}Nahaust gas

Dynamic Pressure Turbo

| L= Fresh air
<

Water-cooled Intercooler

Air Cleaner

Low-temperature Radiator System
Sensor-Water Temp.

Fig. 2 System Diagram at Skyactiv-G 2.5T
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Fig. 3 Vision for Evolution of Internal Combustion Engine
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Fig. 4 Engine Performance
90% Boost
=2 i
& | New SKYACTIV-G 2.5T q i
i 1
§ N o
E | :
= ! 1
1) e
IS Previous 30% ment
o

Time [sec]

Fig. 5 Transient Response Performance
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Fig. 6 Fuel Consumption Characteristic
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Fig. 7 Intercooler with Intake Manifold Integrated
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Bypass seal

Section view Shape

Cross-section

Fig. 8 Bypass Seal Layout and Shape

after optimization

before optimization
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Fig. 9 Bypass Flow Rate vs Intercooler Efficiency
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Fig. 10 Optimized Structure for Gas Exposure
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Fig. 11 Flow Deviation vs Intercooler Efficiency
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Subtank

Water-cooled Intercooler Water Pump

Sensor-Water Temp.

Radiator

Fig. 12 Low-Temperature Water Cooling System
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New SKYACTIV-G 2.5T
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Fig. 13 Vehicle Speed vs Heat Radiation
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>§< Average driving duty of electric water pump in USO6 mode: 27%

> Duty : 25%
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L.
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Fig. 14 Driving Duty of Electric Water Pump (US06)
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Fig. 15 Intercooler Characteristics
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Fig. 16 Intake Air Temperature Independent of Vehicle
Speed
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Fig. 18 Flow Field Involving Second Flow
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Fig. 19 EGR Flow and EGR Ratio at Intake Manifold
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Fig. 20 EGR Ratio at Each Cylinder (Engine Test)

6.5HbHIC

CX-30 % MAZDA3 %X it CZJ X > MERICHEH
AL, FrIHBEMA 250 AV ) Y E—KRITY
2> TSKYACTIV-G 2.5T] O MiBN%ZITo7e CDI
UIVICED, REEETORMREHREL, SVEN
HEICKDEDFFDIRVED ZIBEVWEERRICIZME
TEBLSICH o7 BIEHBE, ABE—HKEEZZ BN
D—hLAVERBELEITE T, ERERV &L
T, HEK - e - NORERRZEEL, BEKRCOK
HEIRDTWVETLN,

BE3

(1) xBIEFEHL Y XFTAFTIL “Zoom-Zoom” EE
2030, ¥V AR, No.35, pp.3-8 (2018)

QE/AENMNFERAVIDEZ—KIVIY
SKYACTIV-G 25T O %, ¥V 4 %, No.33,
pp.16-22 (2016)

(3) FEREIFD  FE 25— RFv—Svy—ToI Vi
WMEMOBN, <V AW, No.33, pp.23-27
(2016)



https://www.mazda.com/globalassets/ja/assets/innovation/technology/gihou/2018/files/2018_no001.pdf
https://www.mazda.com/globalassets/ja/assets/innovation/technology/gihou/2016/files/2016_no003.pdf
https://www.mazda.com/globalassets/ja/assets/innovation/technology/gihou/2016/files/2016_no003.pdf
https://www.mazda.com/globalassets/ja/assets/innovation/technology/gihou/2016/files/2016_no004.pdf
https://www.mazda.com/globalassets/ja/assets/innovation/technology/gihou/2016/files/2016_no004.pdf

TYAER

No.37 (2020)

|
{4

P RAHR

&R ;RX





