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Abstract : Natural gas is one of the promising alternative fuels because of the abundant deposits and the cleanness of
emission gas. CNG has a lot of merits except lower burning speed has a slow disadvantage. One way to overcome the
disadvantage is to raise a turbulence intensity. We give various intake for changing turbulence intensity in the cylinder
by three kinds of swirl control valve with a way to raise a turbulence intensity. In the present study, a 1.8 ¢ conventional
gasoline engine is modified to use a CNG as a fuel instead of gasoline. We try to verify combustion and emission
characteristics in each engine parameters. Parameters of experimentation are equivalence ratio, spark timing and intake
flow change. The results of this study are as follows. In the case of adding swirl flow, burning speed and torque are
increased. But NOx and THC concentration are increased a little respectively.
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10. Encoder

11. Pressure sensor

12. Pressure sensor ampler
13. Mass air flow sensor
14, Throttle position sensor

1. Main PC

2. Signal process unit

3. Air mass calculating PC
4. Ignition timing control PC
5. Interface & A/D board

6. Dynamometer 15. UEGO sensor

7. Dynamometer controtler 16. O, sensor

8. Air cleaner 17. Exhaust gas sampling
9. Throttie body 18. Exhaust gas analyzer

Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of test engine items

Items Specification

. 4-valve four-cylinder SI engine
Type of engine

(DOHC)
Type of combustion Pent roof
chamber
Intake \(/;i;ve 6 deg. BTDC
en
Close 46 deg. ABDC
E"ha"sct);’::lve 50 deg. BTDC
Close 10 deg. ABDC
Bore x Stroke 81.0 x 87.0
Compression ratio 95:1
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Fig. 2 CNG fuel system of experimental apparatus
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Fig. 3 The shape of swirl control valves

Table 2 Swirl and tumble ratio of SCV's

. . Tumble Swirl Open | Tumble
Configuration . . .
ratio ratio ratio angle
Base 2.054 0.000 1009 90.0°
SCV-A 2.138 1.182 55% 65.5°
SCV-B 2.224 0.341 55% 75.9°
SCV-C 2.016 1.088 37% 61.5°
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Fig. 4 Effect of ignition timing and SCV configuration on

brake torque
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Fig. 6 Comparison of brake torque according to excess air
ratio and factor and SCV configuration
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ratio according to SCV configuration
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Fig. 9 Effect of excess air ratio on emissions according to
SCV configuration
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