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Engine Emissions of Diesel Vehicle Operated with Biodiesel Fuel
Using of Real-Time On-Board Measurement System

Teruaki HAIBARA, dJiro SENDA

Biodiesel fuel manufactured by waste cooking oil has been coming to be used well.In

the experiments, the biodiesel fuel was used for the truck, which carried on DI diesel engine, and

exhaust gas was measured. It was measured by real time on-board system by actual running. The

examination was practiced at the different season, and the affection that influenced to the exhaust

character the change in the season such as temperature and humidity was investigated. In winter,

the test was carried out by two ways, one of them is start with engine without warming up (cold

start), other is starting with engine warmed up (hot start).
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Table1 Fuel properties

Gas oil Bio diesel fuel i-Bio fuel
(B100) (i-BF)
Density [kg/m3] 832 - 838 885.8 825 - 830
Kinetic viscosity ~ [mm?¥/s] 2.8 4.758 32-45
Cetane Index 55-56 51 52-54
Flash point [K] 332341 461 322-323
Distillation T10 [K] 488 — 498 606 —616 451 - 463
Distillation T50 K] 548 — 558 609 - 619 480518
Distillation T90 [K] 605 - 618 628 - 641 581598
Clog point K] 264 -271 269 231-232
Carbon [mass?%] 86.7 77.1-719
Hydrogen [mass%)] 12.8 11.7-11.8
Oxygen [mass?%] - 11.1-11.2
Sulfur [mass%)] 0.02 - 0.05 0.0003 0.002 - 0.020
Calorific value [MJ/kg] 44.5-455 37.7 44.0-45.0
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Fig.1 Configuration of on-board measurement system
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Air temperature Absolute humidit Distance Average speed o 9§§A// A/ i
Summer’ | Weather [deg,] [g/m?) Y [km] [kﬁy};'i Q = B
Gas oil | sunny 32.0 20.43 26.78 34.71 6 g e
B20 | sunny 299 2374 2681 36.10 1600
i-BF sunny 326 20.29 26.80 34.06
sunny 317 21.21 26.81 35.49 = e
z P == P
L1200 |8 AT B
Gas oil sunny 16.7 9.48 26.54 34.91 T Ea
B20 | sunny 16.5 10.10 26.70 34.44 8 Y =
i-BF__| sunny 143 9.17 26.68 33.70 800
164 267 26.73 3401 SummeriAutumn: Winter ~ Summer ; Autumn: Winter
Gasoil | sunny 34 6.20 26.76 3450 Express way Town area
B20 sunny 5.8 7.24 26.75 28.55
iBE 1 sunny 13 120 26.74 3L29 Fig.2 Average of emissions and fuel consumption compared with
B100 | sunny 7.2 6.62 26.74 3341

variety of seasons
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Table 3 Average of experimental condition

Fuel temp. | Excess Air |Charging efficiency
[deg.] Ratio [%]
Summer 48.3 4.03 68.0
Autumn 383 4.93 72.0
Winter 28.3 7.64 73.8
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Fig4 Average of emissions at cold start and hot start
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