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Abstract: In order to meet the current emission regulations (EURO-6), it is necessary to significantly reduce
CH; and NOy emissions. This study investigated the effect of a reduction in the valve overlap on the
combustion and emission characteristics of a hydrogen-compressed natural gas engine under a part-load
operating condition. The combustion and emission characteristics were analyzed for each fuel using the
original camshaft and an altered camshaft with reduced valve overlap. The results showed that the thermal
efficiency was decreased and the fuel flow was increased when using the altered camshaft. The CO, and CH,4
emissions were increased as a result of the reduced thermal efficiency. Under lean operating conditions, the
NOyx emission was decreased compared with one of the conventional camshaft. Thus, under the same fuels
and operating conditions, it had a harmful influence on the emission characteristics and thermal efficiency.
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Table 1 Engine specification

Type Description
Number of cylinders 6 ea

Displaced volume 11.051 L

Bore 123 mm

Stroke 155 mm
Compression ratio 10.5:1

Max. power

213kW at 2100rpm

Max. torque

1150Nm at 1260rpm

Type of turbocharger

Waste gate
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Table 2 Intake and exhaust valve timings for each camshaft
Intake valve (CAD) Exhaust valve (CAD) Valve overlap
Camshaft
Open at Close at Open at Close at (CAD)
Original BTDC 18 | ABDC 34 | BBDC 46 | ATDC 14 32
Changed (reduced valve overlap) BTDC 10 | ABDC 42 | BBDC 54 | ATDC 6 16
MFC Fuel mleteri.ng
Fuel DAQ
ti':,’gf,?ﬁf:e Heat | - Air temperature
exchanoer E - Manifold air pressure
- Excess air ratio
Regulator r Throttle -Crank pﬂsil‘it:;!
—— mixer valve _J |- Throttle position
- Water temperature
- Fuel flow
‘ ‘ Intercooler 'E‘gine speed
- L] - Torgque
h*** — F - Emission
“u‘ Hz ges m— psc‘;;].itli:okrn Control
“ - Ignition timing
Fresh air - Throttle valve
- - — - Fuel flow
g
Lambda meter e ——
Exhaust gas
analyzer
Fig. 1 Schematic of experimental setup
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Fig. 2 Fuel mass flow rate in relation to excess
air ratio using each camshaft
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Fig. 3 Coefficient of variation on indicated mean
effective pressure (COVinep) in relation to
excess air ratio using each camshaft
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Fig. 5 CH4 emission in relation to excess air ratio
using each camshaft
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Fig. 6 Heat release rate and in-cylinder pressure in
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Fig. 8 NOx emission in relation to crank angle
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Fig. 9 MBT timing in relation to crank angle
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