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An Experimental Study on Engine Performance, Exhaust Emissions
and PM with a DOC by Appling Biodiesel
in a Heavy Duty Diesel Engine
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Abstract

Recently, with respect to an increase of energy consumption, many countries have tried to develop
alternative fuels. In the United States, less than 10 percent of motor fuels will be displaced by
alternative fuels by year 2010, with about 25 percent of the replacement fuels from renewable
resources. But the level of exhaust gas is not decreased to the result of an increase of diesel vehicles.
Moreover, emission regulations are being intensified by advanced countries such as America and

Europe. Because Biodiesel is similar to diesel fuel,

it is essential to judge the environmental and

health effects deriving from the use of Biodiesel in diesel engine.

Therefore, this research could be conformed whether both Biodiesel 20% and Biodiesel 100% are
influenced on emission according to sulfur contents by applying DOC. As a result of using the
Biodiesel, this research could be conformed though Nox was increased, CO, HC and PM were
decreased, and also estimated to compare diesel fuel with the Biodiesel in accordance with engine

performance and emission characteristics.
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Table 1 Specifications of test engine

Items Specifications
Model D6AB

Type 6 Cylinder
Fuel injection type DI
Displacement (cc) 11,149
CylinderxBore(mm) 122x156
Max.Power (PS/rpm) 250/2000
Injection timing 12 deg. BTDC

Fuel tank ¥ Fuel tank 2

(——

Intake Manitoid

Engine

Intercoaler

| | Exhaust Manilcld

2] H
: ;
. Dynamometer control desk 2. Intake air consumption meter
. Throttle actuator 4. Fuel temperature controller
. Oil temperature controller

. Exhaust gas analyzer
. Mini dilution tunne

6. Engine dynamometer
8. Pen recorder
10. Diesel oxidation catalyst

e R

Fig. 1 Schematic diagram of measuring apparatus
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Table 2 Specifications of test fuel Table 3 Driving condition of D-13 mode
Result of test Mode | Engine speed Load rate Weight factor
Base fuel | Biodiesel | Biodiesel (%)
Ttem of test | D% | o000 | 20% | 100% 1 idle X 0.25/3
SPEC 7500ppm 2 | intermediate 10 0.08
below 3 " 25 0.08
Flash point | 100 below| 59 90 140 4 ” 50 0.08
(PM,TC) 5 ” 75 0.08
Pour point(‘C)| 0.0 below 221 -15 -5 6 ’ 100 0.25
7 idle - 0.25/3
Distillation |360 below| 350 360 | 370 8 rated 100 0.1
90% (C) 9 , 75 0.02
Catbon | 0.15 below | 001 | 001 | 0009 10 i 50 002
residue 11 ” 25 0.02
{on 10% 12 ” 10 0.02
. 13 idle - 0.25/3
residue)
Ash (%) 0.02 below | under under above
0.001 0.001 0.001 D-3REAA 7t24E4d 2 4A4EdE v}
Viscosity | 1.9 ~ 5.5 2.8 2.92 412 g9 O3 992 A2 SA5500 A 9
(40T, cst) 3 HAHE 4L D-I3RE AolE 59bd EF
Sulfur content|{ 50ppm 390ppm | 30ppm 10ppm o =9 $FHEE I
(weight)ppm below
24 PM 5 % ojFFASE 24
Cetane index | 40 above 43 46 475 PMSAHL w3 HEE S A&t on wir)
Low heating - 43 42 40 7¥2=0 AdRE AQYFHG JRE7 MA T
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