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Study on Performance and An Exhaust Emission by Bio-Diesel Deterioration
and Engine Load Rate at Heavy-Duty Diesel Engine

Manjae Park*, Misoo Kim"

1' Abstract JL

Modern diesel vehicle has to comply with the EURO IV, V regulation with low level of particulate matter and smoke
emission Moreover, emission standards of each countries are becoming stringent in advanced countries such as USA
and Europe. Because Bio-diesel is similar to diesel fuel, it is essential to judge the environmental and health effects
deriving from the use of Bio-diesel in diesel engine. The deterioration characteristics of emission in accordance with
aging vehicles must be regulated for Bio-diesel. Therefore, under 1200 driving hours, 220,000km driving distance
condition and full load, the deterioration characteristics of emission were estimated. We could reduce sulfur contents
of fuel, particulate matter and smoke emission by using Bio-diesel and conform the influence of engine performance,

emission, and fuel consumption by Bio-diesel deterioration
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Table 1 Specifications of test engine

Ttems Specifications
Type 6 Cylinder
Fuel injection type DI
Displacement(cc) 11,149
StrokexBore(mm) 122x156
Max. Power(PS/rpm) 250/2000

Injection timing 12 deg. BTDC




dpoky - 2ol

715 A e 4714 S8 A(Nedd-14H Type, NISHI- 7|8 Aot Fakgol ot 7HFAE aBste] WETtL
SIBA Co.)& AHE3I MASAEA & IR LE e njmste] A & FAENS Bl gk
g¢jon, 7kA4 BA(CO, THC, NOx)Q 555 24317
913 U2 HORIBAAL &7t 24 7](MEXA-8120D)S 2.2.3 SHMA|Zt
A3t B3 YA H 22 2 A=Y A= WA ABoA SHAZE AL EAFoR A B
APMyE ZA317) 913 482 AVLARY Mini Dilution o Batets 2aAelE 7|20 st AR AR
Tunnel(MDT474)& AH4319th. ARFHFHL A% o SAuBA, 1dle © HAGNM ] AEF F-& Fstn
13 dagazd Exo Aehies 425 %, 7| Eg=] 23y pcd JE2A4Le grsit

At dE2HI194 FF312 ULSDS vrojerjdel &
ot A2HA22HE 3Way-valveE 53] F339.20
AAHQ AIE MF=e Fig 13 gtk

2.2 Mg

221 7|1#ds

7jE3AS AFe 7| HEF-E-E 100%0] T3o] 1000m~
2000rpmel| 4] 200rpm¥] HSA|7{HA], MRSt 27104 3
B 5ok oPHAIZ Aol A] 30% Fet ¢ A HlolEHE 4
A, Aegdstd 2% £4s g

2.2.2 Hi7[7IAMS AIE

U dEdoAr| e ffdEAe fqALEEHDOC)E
Rakslx) o Aejolq A HEIts FAREY D-138
Axste} CO, THC ¥ NOxE &4stgen, 1 2424

2 Table 29} Ztt}. Table 29] D-132.E% & JL7to] A H

Fuel tank 1 J LFuel tank 2

J

]

=

7

iniake Manifold

Engine

[ | Evhaust Manitod
e]
)
2| H || (D e —

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 Driving condition of D-13 mode

Mode | Engine speed | Load rate(%) | Weight factor
1 idle - 0.25/3
2 intermediate 10 0.08
3 n 25 0.08
4 ” 50 0.08
5 ” 75 0.08
6 " 100 0.25
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

r
100 Continuous drive
0
100 [
0 —_—

Time

Fig. 2 Full load continuance durability driving fatten
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Table 3 Specifications of test fuel

Result of test
. Base fuel
Biodiesel
Item of test spec 100% |Biodiesel | Biodiesel
) 500ppm | 20% 100%
below
Flash point
o 90 14
(PM,C) 100 below| 39 0
Pour point(‘C){ 0.0 below | -21 -15 -5
Distillation
. 36 370
90% (C) 360 below| 350 0 7
Carbon
residue
. .01 0.0 0.009
(on 10% 0.15 belowf 0.0 1
residue)
o under under | above
Ash (%) 1002 below) 501 | 0001 | 0.001
Viscosity
o 9 ~ 5. . 2.9 4.12
(40C,Cst) 19 ~ 55 2.8 2
Sulfur content| S0ppm
3 10,
(weight)ppm | below 390ppm | 30ppm ppm
Cetane index | 40 above 43 46 47.5
Low heating
- 4
value(MJ/kg) s 40
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Fig. 3 Engine power according to engine speed
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