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Abstract

In a transitional period to a carbon-neutral society with renewable energy power generation, it is necessary to
apply a multi-solution strategy utilizing powertrains in line with regional power supply configurations, so that
CO, emissions can be practically and effectively reduced from both “Well-to-Wheel” and Life cycle perspectives.
With a view to the widespread use of renewable fuels in future, along with electrification, it is imperative to
improve the thermal efficiency of internal combustion engines.

As part of initiatives, we have developed a new 3.3L in-line six-cylinder gasoline turbocharged engine (New-
model 3.3T). With the high-compression combustion technology pursuing the ideal of an internal combustion
engine and the increased displacement from 2.5L to 3.3L, this engine achieves high power, strong torque, and
good acceleration response in the mid-to-low speed range as well as high thermal efficiency across a wide
operating range. As a result, upgraded “driving pleasure” and “excellent environmental performance” have been

realized. This paper introduces the technologies we have achieved.
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Value Delivered Enhanced Function

Adopted Technology

Acceleration response Large Displacement

\
\< Twin scroll turbo system

\/

Performance
Powerful acceleration and engine
sound for driving pleasure

Shortening of
the combustion period
P2+48V Mild-Hybrid

\ Combustion assist start
— —
Dilution combustion High tumble port,
flow maintenance piston

/ - - \
Friction reduction
Emissions /

Large opening angle cam,
high pressure-EGR system
Clean exhaust with the ideal N
Control of combustion gas

combustion that optimizes Electronic control piston,
combustion chamber temperature temperature cooling oil jet system

Fuel economy
Mild-hybrid and combustion
optimization for outstanding
environmental performance
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Fig. 2 Development and Technology Concept

Table 1  Engine Specifications

New 3.3T

Previous 2.5T Hi-power New 3.3T

. Std-power

(Regular) (Premium (Regular)
Recommend) 8!
Engine Type In-Line4 In-Line6 MHEV48 «
Displacement 2488cm’ 3283cm’ “
Bore x Stroke 89mm X 100mm 86mmXx94.2mm «
Compression ratio 10.5 12.0 “—
Fuel Injection DI (6 Hole Injectore) “« «

Single Turbocharger .
“ " Twin Scroll
Turbocharger Dynamic «
» Turbocharger
Pressure Turbo’

EGR System HP-Cooled EGR « “«
Open (BTDC) —24~50 —10~45 «—
Intak Ive Timing
Close (ABDC) 100~26 100~45 «
Valve opening angle 256 270 «—
Open (BBDC) 50~5 68~30 «
Exhaust-Valve Timing
Close (ATDC) 2~47 3~41 —
Valve opening angle 232 251 «—

500Nm/2000-4500 | 450Nm /2000-3500

Max.Torque /rpm pm rpm

420Nm/2000rpm

254kw/5000-6000 | 209kw/5000-6000

Max.Power/rpm pm rpm

169kw/5000rpm

Table 2 Common Basic Frame

Bore 86mm
Stroke 94.2mm
) Cylinder Block Height 228.05mm

In-Engine

Bore Pitch 94mm
System - .

Pin Journal Diameter $52mm

Crank Journal Diameter $52mm

Intercooler Size 2.7L:213.6X153.8 X82.9mm
In-Vehicle | LT Radiator 570X229.5X3Tmm
System HT Radiator 570X397.5X31Tmm
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