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New In-Line 4-Cylinder Gasoline Direct Injection Turbocharged Downsizing Engine
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Two new models of in-line four-cylinder VTEC
turbo engine have been developed as part of the cluster
of new-generation power train technologies known as
EARTH DREAMS TECHNOLOGY, which achieves a
high-level balance between driving performance and
fuel consumption. Both VTEC engines use high-tumble
ports, valve timing control (dual VTC) of both intake
and exhaust camshafts, multi-hole direct side injectors,
and high-response turbochargers with attached electric
waste gate actuator. With these technologies in
common, the new engines successfully yield maximum
thermal efficiency and power through cooperative
control and turbocharging conditions based on
combustion technology that uses high-tumble flow. The
1.5 L engine puts out the same 110 kW of maximum
power as the 2.0 L naturally aspirated engine while
increasing low- and medium-speed torque by a
maximum of 30%. A vehicle with this engine installed
achieved fuel consumption of 17 km/L in JCO8 mode,
which puts it at the top of the minivan class, and
a 75% reduction relative to the level required by
Japanese 2005 regulations for exhaust emissions. As a
high-powered sport engine, the 2.0 L model achieves
maximum output of 228 kW and maximum torque of
400 Nm. A vehicle with this engine installed achieved
CO, emissions of 170 g/km in European fuel economy
mode and Euro 6b compliance.
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Fig. 2 Improved fuel efficiency by downsizing turbo
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Table 1 Engine specifications
. 15L 20L

Engine type Developed BASE Developed BASE
Cylinder configuration In-line 4-cylinder | In-line 4-cylinder | In-line 4-cylinder | In-line 4-cylinder
Bore x Stroke (mm) 73 x89.4 73 x89.4 86 x 85.9 86 x 86
Displacement (cm?) 1496 1496 1996 1998
Aspiration Turbocharged Natural Turbocharged Natural
Turbin/Compressor diameter (mm) 37/46 no 47/58
Crank journal diameter (mm) 46 46 55 55
Compression ratio 10.6 115 9.8 11.0
Valve train DOHC DOHCI-VTEC DOHC DOHC VTEC

In-Ex VTC InVTC In-Ex VTC In-Ex VTC

Number of valves 4 per cylinder 4 per cylinder 4 per cylinder 4 per cylinder
Valve diameter (mm
Intake/exhaust (mm) 28/23 29/25 35/29 35/30
Engine oil OW-20 0W-20 OW-20 5W-30
Fuel injection type DI DI DI Pl
Fuel RON91 RON91 RON95 RON95
Maximum Power (kW/rpm) 130/5500 97/6600 228/6500 148/7800
Maximum Torque (Nm/rpm) 230/1600-5000 155/4600 400/2500-4000 193/5600
Maximum thermal efficiency (%) 38.0 34.8 36.6 *
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Fig. 6 In-cylinder flow pattern (1500 rpm motoring)

Table 2 Turbocharger specifications

15L 20L
Turbocharger supplier Mitsubishi Mitsubishi
Turbine Scrawl Mono Mono
Wheel
Diameter/Vane $37/11 G471
Permissible 245000 rpm 195000 rpm
speed
Housing material ..ASK ..ASK
(austenitic cast steel)|(austenitic cast steel)
Compressor Wheel
Diameter/Vane $46/6+6 $58/6+6
Permissible 241000 rpm 191000 rpm
speed
Waste gate Actuator Electronic Electronic
Valve diameter $28 ¢35

Compressor

Fig. 7 Turbocharger assembly
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Fig. 8 Compressor efficiency map
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