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Abstract

In this study, the potential possibility of biodiesel fuel was investigated as an alternative fuel for a naturally

aspirated indirect injection diesel engine. The smoke emission of biodiesel fuel was reduced remarkably in comparison
with diesel fuel, that is, it was reduced approximately 36% at 2000rpm, full load condition. And, power, torque and
brake specific energy consumption showed no significant differences. However, NOx emission of biodiesel fuel was
increased compared with commercial diesel fuel. Also, the effects of exhaust gas recirculation(EGR) to reduce the NOx
emission has been investigated. It was found that simultaneous reduction of smoke and NOx was achieved with

biodiesel fuel(20vol-%) and cooled EGR method(10~15%).
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Biodiesel fuel(¥}o] 2 T] ), Diesel engine(T] 2 7| #), Exhaust gas recirculation(Wl] 7] 7} 2= 2| 4= 3),
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Table 1 Specification of test engine

Item Specification

Engine model D4BA

Bore x Stroke 91.1x 95 (mm)

Displacement 2476 (cc)

Compression ratio 21

Combustion chamber Indirect injection

Table 2 Properties of test fuels

Diesel fuel BDF

Flash point (°C) 40 178
Calorific value [MJ/kg] 43.96 39.17
Cetane number 514 579

Sulfur (wt%) 0.05 0

Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (wt%) 0 11.26
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Fig. 2 Torque versus engine loads at various engine speeds
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Fig. 3 BSEC versus engine loads at various engine speeds
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Fig. 4 Smoke and NOx vs. engine loads at various engine
speeds

N

17) g0z A4, ol or) A il T3he
ol B R Rl SRS O i
AAT) AR 02 Bardu Nove) 2
Fol 2. 0] ghir ol whebd] AA4 oz
S7ASE B e S, ol 1%
EEEEESCEERIFEIC PSS
ol mek Nox el §3e & Ao 4z

0 ox o 32
7]

[

49 ri o o b

[¢]

[}
NOxv| &3] o)zt oFt Z7ksted i), o] u)
01

] °© q A .0 E-@—Q /\}/\Hlﬂ‘f

ok e, 2 AA Q] A NOx 9] wll& 5 A A
AuEE wde] AEo] NOxo| $7HeS A7
As|ake] 7 BARA T A7) ) hEh whe] 2. v) A

0] HerteAe & 49

=T x&x-T-

=
s
to
a
2
o Jo £
o
ol
n:?i
ﬂﬁ
L2
ofX
S
i)
=2
R=)

o)
AR
A7) 8 W NOx A7
o] shhz2 Ul EGRAEY & W sto] AH8-313

o, E3] AHEE&2] SUE 435t cooled EGR
WS 1 851tk EGRE A &5lr] fls A3
Admre e 9 ol vl widw
NOx 9] H3}-&-8 32283} vpo] L A-F 20% & &

Gekgelch 2 Age] A ERE ol o

=
F30% =E-A), oA 202 EGRE 30% & 4

oot dicsel fael 104% SW/0 EGR
ki diesct fuel 88% + BDF 20% - W/0 EGR
E 3 0 86% + BDF 20% ~EGR 5%
e d u 84% + BBF 20% -EGR 180%
E ES uet 80% + RDF 20% -EGR 15%
150 | — —— — diesel fuel 80% + BDF 20% - EGR 20% o
Z‘ - dicsel fuel 80% + BDF 20% - EGR 30% //_.70"‘.
— 100 g
P 2600 rpm - -
g e -
= 56 e -
ﬁ -
0
3 40
]
- 30 o
b - -
g 2 —
a ,,,,, > Lo
10 -
—_ 0
= 18
16 "
é s
= - R 2%
i g
Q 2t R g
1
<£ 10

02 0.4 8.6 LK

BMEP [ MPa |

Fig. 5 Engine performance versus BMEP at 2000rpm on
various EGR rates
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