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Abstract : Many studies have been conducted of late on the performance optimization of vehicles using the synthetic driving
cycle, by reflecting the driving characteristics of the real road. To evaluate the CO; reduction performance in the actual road driving
conditions of the LPG/CNG-bifuel vehicle developed for the domestic taxis, the driving characteristics of the domestic taxis were
analyzed. Simulated real-world driving cycles reflecting normal, mild, and severe driving characteristics were developed using the
Markov chain, which can predict the speed profile through a statistical method with minimal driving data. The CO, emissions of the
LPG/CNG-bifuel vehicle were measured during the vehicle chassis dynamometer testing over the developed synthetic cycles and
certification standard cycles, and the correlation between the driving characteristics and the CO, emissions was analyzed. The CO,
emissions were found to be highly correlated with the RPA of the driving cycles, and the CNG fuel mode showed a 13.7 % CO,
emission reduction compared to the LPG fuel mode under real driving conditions.

Key words : Simulated real-world driving cycle(2 =2 RA}F 7Hd3) Alo]&), Markov chain(PF2 332 A|Rl), Relative
positive acceleration(’d o 7-4: &2), Bi-fuel vehicle(H}°] < 2}2), CO, emission(©] A+ g4 vl & 712)
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A Comparative CO; Emissions of LPG/CNG Bi-fuel Vehicle Using Simulated Real-world Driving Cycles

Table 1 The Comparison of driving cycle characteristics

Mode ‘ Avig. | Avre. Driving Trip share Avrg. accezleration
Distance (%) (m/s%) RPA
Mode length (km) speed speed . Acceleration | Deceleration (m/SZ)
(sec) (km/h) (km/h) Acceleration | Deceleration | Cruise | Stop trip trip
Real Road | 735425 | 3955.5 19.36 30.04 25.0 20.2 16.8 35.6 0.691 -0.761 0.226
CVS-75 1877 17.8 34.09 40.45 30.2 24.1 27.9 15.7 0.622 -0.745 0.166
HWFET 766 16.5 77.58 77.88 19.3 14.6 65.3 0.4 0.335 -0.454 0.068
NEDC 1180 10.9 33.35 43.06 242 15.1 35.8 22.5 0.511 -0.730 0.111
WLTC 1801 233 46.50 52.90 30.1 28.2 28.7 12.1 0.556 -0.578 0.152
NIEROS 879 4.1 16.95 24.10 28.6 25.9 13.0 29.7 0.622 -0.649 0.243
RDE#1 1370 7.2 18.79 28.35 28.8 223 13.6 33.7 0.578 -0.722 0.242
RDE#2 1494 8.0 19.38 28.17 29.5 24.1 13.7 31.2 0.586 -0.693 0.239
RDE#3 1462 7.6 18.68 28.63 28.9 22.9 12.1 34.7 0.532 -0.649 0.217
RDE#4 1498 8.5 20.44 32.24 27.5 24.8 9.6 36.6 0.722 -0.757 0.270
o] ¢k3} S8 Alo]| Z(RDE#3)¥} 0.27 m/s” ] 715 F3) A} Table 2 Specification of test vehicle
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Fig. 10 Test vehicle and chassis dynamometer
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