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Abstract >> The remanufacturing industry for automotive parts is a major issue which affects the environment
protection and CO2 reduction throughout the world. Beside this, remanufacturing technologies of worn-out diesel
engines have been developing to make as close to new as possible. In this study, the characteristics of the
engine-power output and exhaust emissions of remanufactured diesel engine by hydrogen enrichment are evaluated
by measuring the engine and vehicle test. Moreover, with worn-out diesel engine and first generation common-rail
engine, we compared by testing their characteristics, resulting in the restoration of engine-power output more than
93%, as well as marvelously reduces the THC and NOx emission. At a guess, high pressure injection of diesel
increases fuel atomization characteristics with excellence combustion efficiency, resulting in reduction of THC
emission. Also, rapid cooling of EGR decreases combustion temperature, resulting in reduction of NOx emission.
Consequently, these remanufacturing for diesel engine enables worn-out diesel engine to have restoration to the
original state. Simultaneously achieved 2 goals called that CO2 emission reduction and protection of environment
by remanufacturing engine.
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Table 1 Specifications of test engine

Engine Carnival-J3 TCI
Model year 1999
Emission regulation Euro-2
Type Series, DOHC
Displacement(cc) 2,902
Torque(kgf'm/rpm) 31.5/2000
Power(ps/rpm) 135/3800

fuel-injection Mechanical-Injection

Injection timing TDC/1.2mm LIFT

Intake method Turbo-charged Intercooler

Compression pressure

(ke/cm?-pm) 30/200
Compression ratio 193 :1
Engine Carnival-J3 TCI
Model year 2002
Emission regulation EURO-3
Type Series, DOHC
Displacement(cc) 2,902
Torque(kgfm/rpm) 32/2000
Power(ps/rpm) 145/3800

DI-Injection
TDC/0.7mm LIFT

Turbo-charged Intercooler

fuel-injection

Injection timing

Intake method

Compression pressure
(kg/cm®-rpm)
Compression ratio 189 : 1
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Fig. 2 Schematic diagram of vehicle test

Photo 2 Test vehicle installed on vehicle dynamometer
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Table 2 Specifications of Hydrogen generator

Electrolyte : Nafion 115
Anodic Catalyst : Ir

Electronic Cathodic Catalyst : Pt
Cathode Electrode : Carbon Paper
Voltage(VDC) 12vDC
Current(A) 20A
Power(W) 240W

Hydrogen 0.8LPM

Flow rate(LPM) Oxygen 0.4LPM

Weight(kg) 3
Size(H*W*D) 108cm*54cm*31cm
H,0 — %0, + 2H" + 27, E_ypuion = — 123 V (1)
A e . — LUR (2)

Schematic Diagram

Photo 3 Hydrogen generator structure
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Fig. 4 Torque and power of mechanical engine
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Fig. 6 Torque and power of remanufacturing engine
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Fig. 7 Torque and power of remanufacturing engine
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Fig. 8 Torque and power of remanufacturing engine
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Table 3 Exhaust emission and fuel economy(CVS mode)

THC | CO | CO2 | NOx | FE
(g/km) | (g/km) | (g/km) | (g/km) | (km/I)

Mechanical 0.045 | 0.089 |246.009| 1.726 |10.915

CRDI 0.036 | 0.114 |263.991| 1.500 |10.172

Remanufacturing | 0.001 | 0.005 |238.705| 0.839 |11.263
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