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Abstract

In recent years, as the worldwide demand for improvement of the global environment is getting
higher, there is a strong demand for reducing CO, emitted from automobiles and converting to clean
exhaust gas. Additionally, in order to evaluate the exhaust gas not only on the TEST BENCH but also
during actual driving, the Real Driving Emission (RDE) which evaluates the exhaust gas when driving
on the real road, has been added in Europe. The new engine, improved from the conventional engine,
incorporates technologies such as low-fluidity combustion chamber and high-efficiency turbocharger to
achieve environmental performance and high power performance for customer. And also it achieved
Euro6d exhaust gas regulation.

We also concentrated energy on development process. "Combustion design" utilizing a desk study
tool has significantly reduced development labor and improved development quality. In this paper, we
will introduce the outline and main technologies of this new engine including the development process.
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Fig.1 Vehicles equipped with a new engine
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Taper-lip less Piston

Solenoid Injector

Water-cooled intercooler (Max.2500bar)

Multiple after combustion
(SCR warm-up)

Single VNT D Series
Aftertreatment:DOC+DPF+SCR (CT-12DV)
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Fig.2 Adopted technology
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Table.1 Specifications table
Engi 1GD-FTV 1GD-FTV
ngine Previous New
Engine Type In-line4 —
Displacement [mL] 2754 -~
BorexStroke [mm] $92x103.6 -~
Compression Ratio 15.6 -~
. Solenoid Solenoid
Fuel Injection System (Max.2200bar) (Max.2500bar)
Piston Combustion ; ;
Shape Taper-lip Taper-lip less
Single VNT D Series Single VNT D Series
Turbocharger (CT8DV) (CT12DV)
EGR System HP Hot and Cooled EGR -~
DOC+DPF (engine side) -
Aftertreatment +SCR (under floor)
Intercooler system Air-cooled intercooler Water-cooled intercooler
Max.Torgue [Nm/rpm] 450/1600-2400 500/1600-2800
Max.Power [kW/rpm] 130/3400 150/3000-3400
Emissions Euro6b Euro6d
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Fig.4 New development process using physical state index
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Fig.5 System construction
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Fig.6 Combustion simulation modeling items
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Fig.8 Achievement of fuel efficiency
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Fig.9 Multiple after combustion concept
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Fig.10 Advantage of multiple after injection
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Fig.11 Issues of conventional development method
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Fig.12 Effect of multiple after combustion

INSDURZENA DT T,
(M &IV I 1EENE TENOX
(2) TE-HNZURIT K DNOXZEA{L AN
(3) A ICBVTHNOXEIH BRI
DIDDIAVEF N EZER L. DO B EEREMF

TBEMEODBWI VI VAEEDHITBDTEHNT
T2 (®13),

BAFEIME (Moderateskt)

@ CFf& (NOx)
|
| |

5 |
2 ‘ 1300

smara > 30 o 700 s Im]

RDEZAEEILIEY v T A F EX—I TORBRBR

‘NOXBHHE (X ERBEM =ikt
-RIFAATEERDDEN

13 RRMAERER
Fig.13 Environmental performance test result

6 Ent4EEm L

EHRSUVHA 5D —J 1 —AE TRLEW . —
AT A DR ARR MU FRERBF = M
L7272, &K MILZT450=>500Nm. & H 77
130=150kWAKIBE@ LS B2 (K14) .

T B e 10 A0

| | '\-l:'l- gl e I‘--

H14 £&fEREEHR
Fig.14 Full load performance curve
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Fig.15 Required performance for turbocharger
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