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The Effect of Simultaneous Application with Biodiesel and ULSD
on Exhaust Emissions and DOC
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Abstract : To comply with stringent exhaust emission standards, it is necessary to reserch on some better quality of
automotive fuels. Sulfur in fuels is sulfur compound by DO and then it caused to the increase of PM on the surface of
the catalyst. This research is focused on diesel emission characteristics and poisoning effect on Diesel Oxidation
Catalyst when Ultra Low Sulfur Diesel(ULSD) and biodiesel are applied simultaneously. The biodiesel is used to
improve viscosity of fuel specially in fuel injection systera of engine since the introduction of ULSD may degrade
viscosity in the process of desulfurization. Furthermore, this study may provide some basic data for the design of
emissions reduction technology.
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Table 1 Specifications of test engine
Ttems Specifications
Model D6AB
Type 6 Cylinder
Fuel injection type DI
Displacement (cc) 11,149
BorexStroke(mm) 122x156
Max.Power (PS/rpm) 250/2000
[ Injection timing 12 deg. BTDC

Table 2 Specification of test DOC

Items Specifications
Dimension (mm) 229x152
Catalyst Pt
Pt loading (g/ft3) 40
Washcoat Ti-Si
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500ppm 2] A f-, ULSD3= 15ppm 2] A-f-3H-5 B20-&
71 & 80%2t uho] 2 U1 A20%E EES Edr
2 ULSD+B20-2 ULSD80%%} 1}o] @ U] A20%=E &
T3t RS 283k e, Table 33} o] Z42}

Fuel tank 1 Fusttank 2

1. Dynamometer control desk
3. Throttle actuator
5. Oil temperature controller

2. Intake air consumption meter
4. Fuel temperature controller
6. Engine dynamometer

7. Exhaust gas analyzer 8. Pen recorder

9. Mini dilution tunnel 10. Diesel oxidation catalyst

Fig. 1 Schematic diagram of emission measuring apparatus
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Table 3 Properties of test fuel

Result of test
Base fuel | ULSD i i
Item of test Stan ase e Blo ULSD ?10
dard | 500ppm | 15ppm | diesel i diesel
below | below | 20% 100%
Flash 40
point above 59 65 % 71 140
(PM,T)
Pour 0.0
point (T | below 15 250 -15 21 -5

Distillation | 360
9% () | below
| Cabon |

residueon | 0.15
10% residue| below
(%)

350 333 360 338 370

0.01 0.01 0.01 0.01 | 0.009

0.02 under | under | above
0,
Ash (%) below under 0.0t funder 0.01 001 001 | 0001
Viscosity | 1.9~
@0T, s | 55 29 2.5 3.0 2.7 412
Sulfur 0.05
content ) 3%ppm | 13ppm | 30ppm | 13ppm | 10ppm
below
{ppm)
Cetane 45
7 .
ndex above 51 5 46 53 41.5
Low
heating
valuoMV | 43 45 42 44 40
kg)
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Table 4 Driving condition of D-13 mode

Mode | Enginespeed | Loadrate (%) | Weight factor
1 idle - 0.25/3
2 intermediate" 10 0.08
3 " 25 0.08
4 " 50 0.08
5 " 75 0.08
6 " 100 0.25
7 idie - 0.25/3
8 rated”’ 100 0.1
9 ” 75 0.02
10 " 50 0.02
11 " 25 0.02
12 n 10 0.02
i3 idle - 0.25/3

% 1) Intermediate speed ; engine speed of maximum engine torque
(60% engine speed)
2) Rated speed ; maximum engine speed
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Fig. 2 Engine power test results (without DOC)
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Fig. 3 Engine torque test results (without DOC)

oA 20%2}+ ULSD 5-A] A -8(ULSD+B20)
A EYzago] 45%0] 7, o] ULSDAMEol b
AR AEAsto] fhE Axe) 8 L B3 7
Eutole tiddo] $BY S HEFORN PAES
AN E AtE 2ok o) B20g H s
B E93tast U £ o= ULSDs} 97
g o

i
£

fass [«
Fig. 42} Fig. 52 DOCE A&t & 452 97
29 9 B3] A2 JehiAh
DOCE A#siole 749 7=t ULSDE <

Transactions of the Korean Society of Automotive Engineers, Vol. 12, No. 2, 2004 65



300

73

2

5 200

H —&-—Base fuel

o —8—ULSD+DOC
~—k—-B20+DOC
~»—-ULSD+B20+DOC

100 1
1000 1200 1400 1600 1800 2000

Engine speed (rpm)

Fig. 4 Engine power test results (with DOC)

2
§ 200 -~ Base fuel
& -m—ULSD+DOC
—4—B20+DCC
-~ ULSD+B20+DOC
100 —
1000 1200 1400 1600 1800 2000

Engine speed (rpm)

Fig. 5 Engine torque test results (with DOC)
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Fig. 6 BSFC test resuits (without DOC)
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Fig. 10 NOx emissions for D-13 mode (with DOC & without
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