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ABSTRACT

ISSN 1226-0959

Environmental regulations are being reinforced for the solution of environmental pollution, that are global

issues. Exhaust gas regulations of off-road engines also demand stepwise reduction emission from beginning
of Tier 4 interim(2013). Characteristically, Tier 4 regulation apply the NRTC mode which is a transient cycle.
And technical studies using NRTC mode are uncommon. In this study, for satisfy the Tier 4 final regulation

on the NRTC mode, experimental study was conducted using a 3.4 L off-road engine. Fuel injection timing and

injector hole number are chosen as parameters for investigation of combustion and exhaust gas characteristics

on off-road diesel engine.
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Fig. 1. NRTC mode.
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Fig. 2. Photograph of engine installation and experi-
mental equipment.

Table 1. Specifications of test engine

Type 4 stroke /6 cylinder
Displacement 3.409 L
Max Power(PS) 82 PS /2500 rpm
Intake type Turbo-charged
Type of fuel injection DI-Injection
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Fig. 3. Schematic diagram of experimental system.
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Fig. 4. Real THC data for NRTC mode at fuel Injection
Timing.
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Fig. 5. Real CO data for NRTC mode at fuel Injection

Timing.
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Fig. 6. Real NOx data for NRTC mode at fuel Injection
Timing.
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Fig. 7. Result of total THC for NRTC mode at fuel In-
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co
3.50 30%
3.00 20%
¥.16.53%
2.50
10% ;
< 2.00 ol
2 o
150 20
1.00 -10% K
0.50 -20%
0.00 -30%
BTDC 3 TDC ATDC2 ATDC4

Fig. 8. Result of total CO for NRTC mode at fuel In-
jection Timing.
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Fig. 10. Result of total PM for NRTC mode at fuel In-
jection Timing.
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Fig. 11. Real Exhaust Temperature data for NRTCmode
at fuel amount.
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Fig. 12. Real Exhaust Pressure data for NRTCmode at
fuel amount.
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Fig. 13. Real Inter-cooler out Temperature data for NRTC-
mode at fuel amount.
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Fig. 14. Real THC data for NRTCmode at fuel amount.
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Fig. 15. Real CO data for NRTCmode at fuel amount.
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Fig. 16. Real NOx data for NRTCmode at fuel amount.
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Fig. 18. Result of total THC for NRTC mode at fuel amount.
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Fig. 19. Result of total NOx for NRTC mode at fuel amount.
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