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Abstract : In this study, we investigated the effect of three-way catalyst(TWC) compositions on the conversion efficiency of
exhaust emissions from a 1.4 L turbo compressed natural gas(CNG) engine for passenger cars. For this reason, the 1.4 L turbo
gasoline direct injection engine was modified and the CNG fuel injection system was installed. The CNG fuel injector is mounted
on the intake manifold for each cylinder and the fuel rail pressure was controlled at 0.7 MPa. The position of the TWC was mounted
approximately 100 cm behind the exhaust manifold. Regardless of the catalyst compositions and deterioration degree, the optimal
exhaust gas lambda considering all the conversion efficiencies of THC, CH4, CO, and NOy was found at 0.98, which shifted from
the lambda 1.0 for conventional gasoline engine TWC. This is probably due to the steam reforming reaction and the water-gas shift
reaction that are more obvious in CNG engine operating conditions. Increasing the noble metal content and the improvement of
Oxygen Storage Capacity have a significant effect on the improvement of the purification performance of THC and CHa, rather
than CO and NOy. Due to the catalytic deterioration, the conversion efficiency of THC and CH4 was drastically reduced compared
to CO and NOy. Based on these experiments, it can be used as basic data for the development of TWC for the passenger CNG engine.
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Table 1 Specification of the test engine

No. of cylinders (-) 4
Displaced volume (cc) 1,353
Compression ratio (-) 10.3
Fuel system MPI (CNG)
Max. power 140 PS /6,000 rpm
Max torque 24.87 kg m/1,500~3,200 rpm
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Fig. 2 Exhaust gas temperature at exhaust manifold and TWC
downstream with regards to exhaust lambda at engine
operating condition of 2400 rpm 90 Nm

Fig. 3 Engine-out exhaust emissions of THC, CH4, CO, NOy with
regards to exhaust lambda at 2400 rpm 90 Nm engine
operating condition
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Fig. 4 TWC conversion efficiency for THC, CH4, CO, NOx with
regards to exhaust lambda: catalyst 5 at 2400 rpm 90 Nm
engine operating condition
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