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Analysis on Cycle-by-Cycle NO Emissions from an SI Engine with Fast NO Analyzer
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ABSTRACT

The NO emissions at the exhaust manifold were investigated with a fast NO analyzer to investigate the cycle-
by-cycle variations on NO emissions level and the dependence of NO emissions on combustion. The mea-
surement was performed with a part load condition with respect to the mixture ratios and the changes in loads
at 1800rpm. The averaged values were obtained during 200 cycles. We found that there is characteristic pattern
in NO emissions from exhaust port and it was possible to set a representative value with the data sampled
during specific period. As the load increased, the characteristics of NO emissions were more dependent on
combustion pressures. It was also analyzed that the correlation between combustion pressures and NO emis-
sions for different equivalence ratios tends to increase as the mixture goes leaner. Furthermore, this correlation
for the lean mixture near the lean limit seemed to be kept.
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1. Test engine 2. ECU 3. Encoder 4. Pressure-sensor 5. Dynamometer 6. Fuelling & spark-timing controller 7. Throttle actuator
8. Laminar flow meter 9. Exhaust gas analyzer 10. Charge amplifier 11. Dynamometer controller & data acquisition system
12. Computer 13. Fast NO analyser 14. Ozone-generator 15. Vacuum pump

Fig.1 Schematic diagram of experimental apparatus
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Fig. 2 Measurement system of NO emission

Table 1 Specification of fast NO analyser

0.1mv/ppm to S0mV/ppm in 9 ranges as

Sensitivity NO at an STP sample flow of 50cc/min

+1% of full scale to 5000ppm NO

Linearity | 594 of full scale to 10000ppm NO

<19 i
Noise rms. < 1% of mean for 1000ppm NO, gain

20
Response | 90-10% ~4ms with a standard sampling
time configuration
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Table 2 Engine specification

Engine
Bore (mm) 75.5
Stroke (mm) 83.5
Connecting rod length (mm) 131.0
Cylinder displacement (cc) 1495
Compression ratio 9.5:1
Valve timing (°CA) 5/35 43/5
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crank angle at 1800rpm and 2.0bar BMEP
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Fig. 5 Averaged NO trace at 1800rpm and 2.0bar BMEP
with respect to equivalence ratios with unisolated
exhaust manifolds
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with respect to equivalence ratios
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