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A Study on Performance and Exhaust Emission with Bio-Diesel and
ULSD at Heavy-Duty Diesel Engine

Manjae Park*

I Abstract J\

Currently, due to serious increase of pollution sources, lots of technology has been involved to reduce exhaust gas in
diesel engine. But the amounts of exhaust gas can not be decreased somehow due to the increase of diesel vehicles. Moreover,
emission standards of each countries are being stringent in advanced countries such as USA and Europe. In the near future,
sulfur contents in fuel must be essentially reduced for health and environment because sulfur can basically reduce exhaust
gas. Therefore, when will be applied to Bio-diesel and ULSD, they could reduce sulfur contents of fuel without aftertreatment
and might conform the influence of engine performance, emission, smoke and fuel consumption.
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Table 1 Specifications of test engine

Items Specifications
Type 6 Cylinder
Fuel injection type DI
Displacement (cc) 11,149
StrokexBore(imm) 122x156
Max.Power (PS/rpm) 250/2000
Injection timing 12 deg. BTDC
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1. Dynamometer control desk 2. Intake air consumption
meter

3. Throttle actuator 4, Fuel temperature
controller

5. Oil temperature controller 6. Engine dynamometer

7. Exhaust gas analyzer 8. Pen recorder
9. Mini dilution tunnel

Fig. 1 Schematic diagram of emission measuring apparatus
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Table 2 Properties of test fuel

Result of test
Ttem of test | Standard Base fuel| ULSD o
500ppm | 15ppm | Bio-diesel
below | below
Flash point
. 40 above| 59 65 140
PM,T)
Pour point("C) |0.0 below| -7.5 -25.0 -5
Distillation 90% |, vejow| 350 | 33 | 370
()
Carbon residue on
X ] .01 01 X
10% residue (%)Olsbeow 0.0 0.0 0.009
o under | under
Ash (%) 0.02 below 001 001 under 0.04
Viscosity
0T, cst) 1.9~55 29 25 3.0
Sulfir content
0.05 below| 3 13 1
(ppm) 90ppm | 13ppm | 10ppm
Cetane index | 45 above 51 57 55
Low heating
- 4
value(Ml/kg) 3 45 40
Table 3 Driving condition of D-3 mode
Mode Engine speed Load rate (%)
1 40% of rated speed 100
2 Intermediate 100
3 Rated 100
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Table 4 Driving condition of D-13 mode

Mode | Engine speed | Load rate (%) | Weight factor
1 idle - 02573
2 intermediate 10 0.08
3 " 25 0.08
4 7 50 0.08
5 ” 75 0.08
6 7 100 025
7 idle - 0.25/3
8 rated 100 0.1
9 " 75 0.02
10 " 50 0.02
11 " 25 0.02
12 " 10 0.02
13 idle - 0.25/3

Table 5§ Driving condition of constant speed and load

mode

Engine speed (rppm) | Load rate (%) | Load rate (%)
1200 50 100 -
2000 50 100
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Fig. 3 Engine torque according to speed
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Fig. 4 BSFC according to engine speed
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