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Abstract - This paper explores the effects of compression ratio on the performance and emission characteristics of a
biodiesel-CNG dual-fuel combustion system in a single-cylinder direct injection diesel engine. Engine tests were conducted
with the compression ratios(CR) of 14.5 and 16.5 at an engine speed of 1,700 rpm and various engine loads. This study
showed that the cylinder pressure peak of the dual-fuel combustion decreased as CR decreased. The ignition delay periods of
the pilot fuel at CR 14.5 increased compared to those at CR 16.5. For maximum output, the pilot injection timing of CR 14.5
should be advanced approximately by 5 % compared to CR 16.5. Engine operation became stable with a COVip, of 3 % at
CR 14.5, except when there is no load. The biodiesel-CNG dual-fuel combustion system reduced smoke emissions compared
to a conventional single-fuel diesel combustion system. As CR decreased, smoke emission also decreased.
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Table 1 Specifications of test engine

Description Specification Unit
Engine model Z20DI -
Number of cylinder 1 -
Combustion chamber DI -

Bore x stroke 86 x 86 mm
Displacement volume 499.5 cc
Compression ratio 16.5 -

Fuel injection system Bosch common-rail -

Injector type Solenoid type -
Number of injector hole 7 -
Coolant temperature 702 °C
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Fig. 1 Schematic diagram of experimental apparatus
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Table 4 Test conditions

Item Test conditions
Engine speed (rpm) 1,700
Compression ratio 14.5, 16.5
Engine load (%) 0, 25, 50, 75, 100
Pilot fuel Diesel fuc]
Pilot Biodiesel fuel
fuel Injection pressure (MPa) 100
Injection timing (BTDC, °CA) 5
Injection pressure (MPa) 0.6
CNG Injection timing (°CA) igii iéstfrrz]i
Amount of injection ("CA) Variable
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fuel combustion at the pilot injection timing of
BTDC 5 °CA
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