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Currently a blend (B20) of diesel (80%) and
biodiesel (20%) is used mostly, and also many
rescarchers have investigated on neat biodiesel
(100%}) . In fact, in Germany neat biodiesels have
been commercialized at a cheaper price. With its
high oxygen content, biodiesel is very effective
in reducing solid carbon materials but is not
efficient in the reduction of SOF. Therelore, DOC
must be applied to any engines in which bio-
diesels are used in order to reduce SOF.

In this study, four kinds of [uels such as diesel,
ULSD, B20 and a blend (ULSD+B20) are ap-
plied and investigated the results carefully under
two different conditions of with/without DOC.
In other words, ULSD must be applied in the
presence of DOC because of poisoning effects
on the surface ol DOC. However, excessively re-
duced sulfur contents may cause (o decrease lubri-
city of fuel and engine performance of fuel injec-
tion systems (Oh et al., 2003). It requires only
modest adjusted amounts of sulfur can improve
engine performance and DOC, as well as decrease
of emissions. To prevent this penalty. biodiesel
(B20) is applied to compensate degraded vis-
cosity.

2. Experiment
2.1 Test engine

The specification of an employed test engine
and DOC were summarized in Table | and 2.

Table 1 Test engine
ltems S_peciﬂcaticns
Type 6 Cylinder i
Fuel injection type DI
Displacement (cc) 11,149
C,\'liﬁdchBun:{mml 122 X 156 .
Max. Power (PS/rpm) 250/2000
Injection timing 12 deg. BTDC

Table 2 Diesel oxidation catalyst

ltems Specifications o
Dimension (mm) 229 152
Catalysl m .
Pt loading (g/fi3) 40 a
Washcoat | Ti-S1
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2.2 Experimental apparatus

The type of engine dynamometer is 250kW EC
(U.K, Froude consine Co.) and there are a fuel
temperature regulator, 4 cooling water tempera-
ture regulator, an intake air flow meter. and a
fuel flow meter. Emission measuring apparatus
(Horiba Co., MEXA-9100D) is applied. To de-
tect CO, THC and NOx, NDIR (Nondispersive
infrared) and HFID (Heated Flame Inoization
Detector), CLD (Chemiluminescence Detector!
are applied. For measuring PM, MDT (Mini
Dilution Tunnel) is used. A schematic diagram of
emission test is shown in Fig. | and the details of
applied fuels are described in Table 3,

2.3 Experimental details

2.3.1 Engine performance

Engine performance test was conducted by
increasing engine speeds from 1000 rpm to 2200
rpm at 200 rpm interval and measured fuel con-
sumptions, engine powers and torques. Then took
an arithmetical average for 30 seconds after sta-
bilizing intake temperatures, fuel consumptions,
engine powers and torques for three minutes un-
der full engine loads.

. Dynamometer control desk 2. Intake air consumption meter

|

3. Throttle actuator 4. Fuel temperature controller

5. il emperature controller 6. Engine dynamometer

7. Exhaust gas analyzer 8. Pen recorder

9. Mini dilution funnel 10. Diesel oxidation catalyst
Fig. | Schematic diagram of emission measuring

apparatus
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Fig. 13 The result of DOC test (diesel fuel)

Fig. 14 The result of DOC test (ULSD)

220C.

Figure 14 shows light-ofl temperatures for CO
and HC emissions when ULSD fuels werc ap-
plied. CO decreased suddenly around recording
time 1580 sec and exhaust emission temperature
I80°C. In Figures 13 and 14, light-off tempera-
tures occurred earlier in ULSD than in standard
diesels due to less poisoning effects (or sulfate
generation).

4. Conclusions

(1) With/without DOC, there is a little de-
crease in engine power and a little increase in fuel
consumptions in four different luels. [t results that
DOC and four different fuels did not affect on
engine performance tests critically.

(2) Without DOC, PM reduced to 5% in
standard diesel fuel and 18.3% in B20. CO and
HC decreased to 6%—17% in bio-diesel fuel.
When a blend of ULSD and B20 was applied, the
effect of reduction is sensitive, and PM, CO, and
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HC decreased to about 20% respectively.

(3) With the application of DOC, PM decreas-
ed to 26% and 37% in B20 und ULSD. In gener-
al, CO and HC decreased to 80% When ULSD
and B20 were applied, PM emissions decreased
to 43%. The reduction rates of CO and HC were
about 80—~85%,

(4) The emission reduction is very cliective on
DOC without giving any penalty in engine per-
formance when a blend of ULSD and B20 1s
applied simultaneously.

{(5) Both in B20 and ULSD fuels, the light-off
temperatures are lower relatively than in standard
diesel fuels due to reduced sulfur levels.
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