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(Abstract)

Reducing air pollution and fuel consumption has become the significant event in the
world because of the environmental protection and the shortage of energy. The exhaust
emissions from the vehicles are the main sources of air pollution in the urban zone.
Therefore, the improvements of energy using efficiency and emission reduction are the
ways to improve the air quality of city. Thus, fuelling engine with clean energy has
become the worldwide trend nowadays. Hydrogen has the properties of high flame
speed and wide range of lean burn limit. If it is fuelled for engine, the results of low
exhaust emission, higher thermal efficiency and fuel saving could be achieved more
easily than by other hydrocarbon fuels.

The aim of this project was to use the hydrogen-rich gas as the addition of the
gasoline motorcycle engine. The results were obtained as follows: Lower power was
obtained in the case of high engine speed in the case of partial throttle, however, higher
power could be obtained by increasing hydrogen-rich gas fuel. Further, under the case of
wide open throttle, the engine fuelled only with gasoline could obtain the highest power,
and the power decreased with the increasing hydrogen-rich-gas flow rate. In the case of
half throttle, the peak power existed between the rates of 14.0-25.0L/min hydrogen-rich
gas supplied. There were critical values of hydrogen-rich gas supplying rate for different
throttle openings. Higher CO concentration was obtained if the supplying rate exceeded
the critical value. In addition, the maximum NOXx concentration appeared around the rates
of 9.0-25.0L/min hydrogen-rich-gas supplied. Moreover, CO, HC, CO, and NOx
concentrations had significant relationships with (O,+N,+COy)/fuel ratio, especially, the
maximum NOXx concentration appeared between the (O,+N,+CO,)/fuel ratio of 13.5-17.0.
This parameter could be used for describing the exhaust emissions for the engine fuelled

with gasoline and hydrogen-rich gas.
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2 * (Throttle opening=1/6)

Total Vol
N(rpm) | x**(%) | XR** (%) | Vua(I/min) Vco(I/min) Vcoy(I/min)| Vyz(l/min (I];In:\i,\rq )

3000 2 1.9 1.5183 0.7591 0.3796 49343 7.48
3000 4 3.9 3.0365 1.5183 0.7591 9.8686 15.1
3000 6 6.2 4.5548 2.2774 1.1387 14.8030 22.8
3000 8 8.9 6.0730 3.0365 1.5183 19.7373 30.6
3000 10 104 7.5913 3.7956 1.8978 24,6716 38

3000 12 12.9 9.1095 45548 2.2774 29.6059 45.6
4000 2 1.75 1.5183 0.7591 0.3796 4.9343 7.48
4000 4 3.7 3.0365 1.5183 0.7591 9.8686 15.1
4000 6 5.7 4.5548 2.2774 1.1387 14.8030 22.8
4000 8 8.2 6.0730 3.0365 1.5183 19.7373 30.6
4000 10 9.6 7.5913 3.7956 1.8978 24.6716 38

4000 12 115 9.1095 45548 2.2774 29.6059 45.6
5000 2 1.6 1.5183 0.7591 0.3796 49343 7.48
5000 4 3.37 3.0365 1.5183 0.7591 9.8686 15.1
5000 6 5.4 4.5548 2.2774 1.1387 14.8030 22.8
5000 8 7.8 6.0730 3.0365 1.5183 19.7373 30.6
5000 10 8.7 7.5913 3.7956 1.8978 24.6716 38

5000 12 11.3 9.1095 4.5548 2.2774 29.6059 45.6
6000 2 1.47 1.5183 0.7591 0.3796 4.9343 7.48
6000 4 2.95 3.0365 1.5183 0.7591 9.8686 15.1
6000 6 4.6 4.5548 2.2774 1.1387 14.8030 22.8
6000 8 6.6 6.0730 3.0365 1.5183 19.7373 30.6
6000 10 7.9 7.5913 3.7956 1.8978 24.6716 38

6000 12 9.8 9.1095 45548 2.2774 29.6059 45.6

* 20%-H,, 10%-CO, 5%-CO,, 65%-N,
**X xR
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3 * (Throttle opening=3/6)

Total Vol
N(rpm) | x**(%) | XR** (%) | Vu(I/min) Vco(l/min) Vcoy(I/min)| Vy(I/minp (Jm)
3000 2 2.7 2.4923 1.2462 0.6231 8.1001 12.4
3000 4 5.8 4.9847 2.4923 1.2462 16.2002 24.8
3000 6 9.1 7.4770 3.7385 1.8693 24.3003 37.1
3000 8 12 9.9694 4.9847 2.4923 32.4004 49.5
3000 10 15.3 12.4617 6.2309 3.1154 40.5006 56.2
3000 12 0 14.9541 7.4770 3.7385 48.6007 Q***
4000 2 2.1 2.2253 1.1127 0.5563 7.2322 11
4000 4 4.4 4.4506 2.2253 1.1127 14.4645 22
4000 6 6.5 6.6759 3.3380 1.6690 21.6967 33.1
4000 8 8.9 8.9012 4.4506 2.2253 28.9290 44.1
4000 10 11.6 11.1265 5.5633 2.7816 36.1612 55.2
4000 12 13.6 13.3518 6.6759 3.3380 43.3935 66.3
5000 2 2 2.4478 1.2239 0.6120 7.9555 12.2
5000 4 4 4.8957 2.4478 1.2239 15.9109 24.3
5000 6 6.4 7.3435 3.6718 1.8359 23.8664 36.5
5000 8 8.8 9.7913 4.8957 24478 31.8219 48.6
5000 10 11.6 12.2392 6.1196 3.0598 39.7773 60.8
5000 12 13.9 14.6870 7.3435 3.6718 47.7328 72.9
6000 2 1.9 2.8484 1.4242 0.7121 9.2573 141
6000 4 3.8 5.6968 2.8484 1.4242 18.5145 28.3
6000 6 5.9 8.5452 4.2726 2.1363 27.7718 42.4
6000 8 8.3 11.3936 5.6968 2.8484 37.0291 56.6
6000 10 10.3 14.2420 7.1210 3.5605 46.2864 66.3
6000 12 0 17.0903 8.5452 4.2726 55.5436 O***
* 20%-H>, 10%-CO, 5%-CO,, 65%-N,
**X xR

*k%x
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4 * (Throttle opening=6/6)
Total Vol
N(rpm) | x**(%) | XR** (%) | Vu(I/min) Vco(l/min) Vcoy(I/min)| Vy(I/minp (Jm)
3000 2 1.7 2.0005 1.0003 0.5001 6.5017 10
3000 4 3.5 4.0010 2.0005 1.0003 13.0034 20
3000 6 5.2 6.0016 3.0008 1.5004 19.5051 30
3000 8 7.1 8.0021 4.0010 2.0005 26.0068 40
3000 10 8.9 10.0026 5.0013 2.5006 32.5084 50
3000 12 10.3 12.0031 6.0016 3.0008 39.0101 56
4000 2 1 1.7862 0.8931 0.4465 5.8051 8.9
4000 4 2.3 3.5724 1.7862 0.8931 11.6102 17.9
4000 6 3.4 5.3585 2.6793 1.3396 17.4152 26.8
4000 8 4.5 7.1447 3.5724 1.7862 23.2203 35.7
4000 10 5.7 8.9309 4.4654 2.2327 29.0254 44.6
4000 12 6.8 10.7171 5.3585 2.6793 34.8305 53.6
5000 2 0.7 1.9648 0.9824 0.4912 6.3856 9.9
5000 4 1.4 3.9296 1.9648 0.9824 12.7712 19.68
5000 6 2 5.8944 2.9472 1.4736 19.1568 29.6
5000 8 2.8 7.8592 3.9296 1.9648 25.5424 39.3
5000 10 3.4 9.8240 4.9120 2.4560 31.9279 49.3
5000 12 4.1 11.7888 5.8944 2.9472 38.3135 58.9
6000 2 0.6 2.2863 1.1432 0.5716 7.4305 114
6000 4 1.2 4.5726 2.2863 1.1432 14.8610 22.9
6000 6 1.8 6.8589 3.4295 1.7147 22.2915 34.3
6000 8 2.5 9.1452 45726 2.2863 29.7220 45.7
6000 10 3.2 11.4315 5.7158 2.8579 37.1525 57.2
6000 12 3.8 13.7179 6.8589 3.4295 44.5830 60.9
* 20%-H>, 10%-CO, 5%-CO,, 65%-N,
**X xR
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H, CO
CO; N

XCH1_35+Z(02+3.76N2) +Y(20H2+ 10CO+5C02+65N2) —2aC0,+bCO+dC¢H14+e0>

+fN2+gH20 (5)
X’Z’y’g a! bad!e)f
(O2+N,+CO,)/fuel ratio=(137.28*z+2040y)/(13.85x+320y) (6)
A/F=137.28*z/(13.85x+320y) (7)
(6) ( Ha
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