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Abstract : Natural gas is one of clean fuels that can replace petroleum-based fuels, because it has low exhaust
emission, comparatively high thermal efficiency and abundant deposits. In this addition, owing to high octane number
and wide lean flammability limit, it has a strong point to increase the compression ratio. For this reason, the research is
being actively executed to increase the generating power and thermal efficiency of the engine by raising the
compression ratio through utilization of high octane number relevant to development of CNG engine.

In this study, 0.63L single cylinder diesel engine has been used to alter easily compression ratio. Compression ratio has
gotten under control by modifying the thickness of gasket between cylinder head and block without major structural
modifications. :

As the result, as compression ratio has increased, generating power and fuel consumption ratio have been
improved. As for emission concentration, as compression ratio has increased, THC concentration has been
decreased while exhause concentration of NOx increased. In case compression ratio has excessively increased,
brake output decrease and cycle variation have been increased. As the result acquired by analyzing brake output,
fuel consumption ratio, cycle variation and exhaust, the engine driving condition has acquired £=13 as the optimal
compression ratio in this study.

Key words : Compressed natural gas(CNG, $}3 % ¢17}2), Compression ratio($Z4]), Emission gas(v]7]7122),
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21 2EEH close ATDC 224°
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Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental conditions

Conditions
1900£50 rpm

Parameters

Engine speed

Torque[Nm] 9.8,14.7,19.6,24.5
Excess air ratio 09,10,1.1,1.2,13,14
Compression ratio 9.5,12,13, 14,15
Coolant temp. 353K
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Fig. 2 CNG fuel system of experimental apparatus
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Fig. 3 Comparison of cylinder pressure and heat release at
each compression ratio
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Fig." 4 Comparison of brake horse power by each excess air
ratio and each compression ratio

148 staxisxizstsl=2% #H13A A4S, 2005

151 CNG, 1950rpm, MBT
14.7Nm

W”% '

10 11 12 13 14
Excess air ratio

Fig. 5 Results of coefficient of variation in imep for excess
air ratio
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Fig. 9 Effect of excess air ratio on emissions for compression
ratio
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