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Abstract - Aging construction machinery and vehicles with old diesel engines usually have a long life span,
so they continue to emit harmful emissions. Therefore, replacing these older diesel engines with engines that
meet the latest emisstion standard is expected to help improve air quality, and engines with propane fuels,
which are easily available at construction sites, can be an appropriate alternative. In this study, a propane fueled
engine was developed based on a 6.8-liter CNG engine, and technologies such as gas injectors, exhaust gas re-
circulation (EGR), and enhanced catalysts were applied. As a result, nitrogen oxides achieved half of the emis-
sion performance at the Stage-V level, the latest emission standard, while securing diesel engine output and
torque in the same class.
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Table 1. Engine specifications

Parameters Specification
Cylinder number [-] 6
Displacement [L] 6.8
Bore x Stroke [mm)] 107 x 126
Compression ratio [-] 10.6
The maximum power [PS] 240 @ 2,500 rpm
The maximum torque [Nm] 890 @ 1,500 rpm

Fig. 1. Test engine and an experimental setup
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Fig. 2. Full load performance of a test engine
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Fig. 3. NOx emission results according to the
EGR application and fine tuning [(a) Thro-
ttle=15%, (b) Throttle=30%, (c) Throttle=
100%]
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Fig. 5. HC emission results according to the
EGR application and fine tuning [(a) Thro
ttle=15%, (b) Throttle=30%, (c) Throttle=
100%]
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Fig. 7. Speed and torque profile of a NRTC test
Table 2. Engine operating points of NRSC test
Speed [RPM] Torque [N.m]
2,000 750
2,000 562
2,000 375
2,000 75
1,500 775
1,500 581
1,500 387
800 -
Table 3. NRSC test results(Unit:g/kWh, #/kWh)
CO | NOx | HC | PM PN
Target 35 | 02 | 129 | 0015 | 1.0%10"
wjo EGR 1.64 | 012 | 023 | 0.001 | 2.3*10"
w EGR (Initial) | 2.77 | 0.02 | 036 | 0.003 | 8.9%10"
w EGR (Final) | 241 | 003 | 041 | 0003 | 52*10"
Table 4. NRTC test results(Unit:g/kWh, #/kWh)
CO | NOx | HC | PM PN
Target 35 02 | 129 | 0015 | 1.0*10"
wjo EGR 25 | 093 | 001 | 0.001 | 6.1*10"
w EGR (Initial) | 3.1 | 039 | 002 | 0002 | 2.9*10"
w EGR (Final) | 25 | 005 | 0.02 | 0001 | 2.7%10"
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