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Development of Gasoline Turbo Engine Conforming to U.S. ULEV2 Regulations
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Honda has developed a 2.3L 4-cylinder gasoline
turbo engine that balances high power output with high
fuel economy and low emissions. The new engine adds
a newly developed variable-capacity turbocharger to
Honda's proprietary i-VTEC engine technology. This
addition resulted in a peak power output of 179 kW with
the low-speed torque characteristics of a 3.5L normal
aspirated engine due in part to a high boost-pressure
response. Rapid activation of the exhaust catalyst is
achieved by positioning it directly underneath the
turbocharger and by reducing the heat capacity of the
exhaust system via an exhaust manifold constructed out
of aluminum alloy. This, coupled with a highly
optimized catalyst metal loading has enabled this
powertrain to meet the requirements of U.S. ULEV 2
regulations. This engine will be used in a new model
SUV for the U.S. market. The vehicle will display a
dynamic performance equal to or better than that of
SUVs fitted with 3.0-3.5L normal aspirated engines,
while at the same time achieving top-in-class fuel
economy.
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Table 1 Engine specifications

Engine code K23A K24A
Cylinder configuration In-line 4-cylinder In-line 4-cylinder
Bore x stroke (mm) 86 x 99 87 x99
Displacement (cm?®) 2300 2354
Compression ratio 88:1 9.7:1
Valve train DOHC i-VTEC DOHC i-VTEC
Number of valves 4 per cylinder 4 per cylinder
. Inlet 35 35
Valve diameter (mm) Exhaust 30 30
Turbo charger Variable flow turbocharger -
Impeller external diameter (mm) Compressor %6 —
Turbine 32 —

Exhaust manifold

Water-cooled aluminum alloy

Stainless steel pipe

Catalyst [vol.(L)]

Close coupled [1.4]

+ underfloor [1.0] Underfloor [1.7]

Recommended gas (octane rating)

Unleaded premium (RON95) | Unleaded regular (RON91)

Max. power (KW/rpm)

179 /6000 125 /5800

Max. torque (Nm/rpm)

353 /4500 220 /4000
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Fig. 1 K23A DOHC i-VTEC turbo engine
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Fig. 4 Effect of VFT on engine torque
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Fig. 5 Effect of flow control valve on boost pressure response
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Fig. 7 Engine performance
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