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Abstract :

This research is about the exhaust gas and driving performance test which are for CNG-Diesel dual fuel

engine. The CNG-Diesel dual fuel engine converted from 2500cc diesel has two steps of injection systems; small
amount of diesel is injected to mixture CNG in cylinder to ignite before CNG is injected into each intake manifold to
form mixture. The amounts of output power and emission in duel fuel consumption were measured by engine
dynamometer and exhaust gas analyzer. Over 90% of diesel consumption reduction, similar driving performance to
current diesel engine and reduced emission on CO, and PM, respectively, were indicated through the measurements.
The two steps of system were applied to vehicle to investigate exhaust gas characteristics and driving performance via
NEDC mode and real driving test. Additional oxidation catalyst was applied to reduce emission on the test vehicle and
the NEDC mode test showed the reduction of Co, CO,, Pm and THC.
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Nomenclature
APS : acceleration position sensor
CNG : compressed natural gas
CRDI  :common rail direct injection
ECU : electronic control unit
EGR : exhaust gas recirculation
ETC : electronic throttle control
MPI : multi point injection
NEDC :new european driving cycle
NMHC : non methane hydrocarbons
RPM : revolution per minute
TDC : top dead center
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: Diesel engine(T] & 7]3), Dual fuel(<Z4r), Natural gas(Zd 91 7}2+), Emission(®] & 7}2~), Engine perfor-

ULEV  :ultra low emission vehicle
SULEV : super ultra low emission vehicle
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Fig. 1 Schematic diagram of experimental equipment
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Table 1 CNG/Diesel Dual Fuel vehicle specification A A Aol A= A T = o2 A RS A
lim Specificaion S 9 ek A% MekstE R ofe 7h v 1
Transmission MT(5speed) - -
X Z g Q 3 7+ BHA HEE 0|85
Weight 220kg oA el Aozt Basty 7tE BA = o|&3f
Engine model D4CB o] Kokl
Displacement 2497cc
Max power 145ps/3800rpm 4, j(l.%kAII%:-II 7541‘1[.
Max torque 33/2000rpm
CNG Tank Type-4, 71L 4.1 NEDCE2E= AIY
Max flow 60kg/hr - -
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Table 2 Driveability test item

Item Target Condition
Acceleration | Acceleration ability check 0~100km/h

Passing Passing ability check  |4th Gear 60~100km/h
Slope 15%

Slope Slope driving ability check 4th Gear 0~50km/h

Fixed speed | Fixed speed stability check | 4th Gear APS 50%

Tip-in Tip-in time delay check APS 0~100%

Tip-out Tip-out time delay check APS 100~0%

Table 3 Test result of drivability

Item Diesel Dual fuel
Acceleration (sec) 11.6 12.2
Passing (sec) 3.9 4
Slope (sec) 7.5 7.9
Fixed speed (rpm) 5 8
Tip-in (sec) 0.2 0.6
Tip-out (sec) 0.15 0.2
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