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Combustion Characteristics of a Direct Injection Agricultural Diesel
Engine with Rapeseed QOil

S. H. Choi

Abstract

J. W. Byeon

Harmful exhaust emissions of diesel engines are recognized as main causes of air pollution in these days. But, the direct
injection diesel engine is widely used for sake of minimization on energy consumption. Because biodiesel fuel is a
renewable and altemnative fuel for a diesel engine, its usability is expanded. To investigate the effect of biodiesel
fuel(extracted from rapeseed oil) on the characteristics of performance and exhaust emissions in an agricultural diesel
engine, the biodiesel fuel derived from rapeseed oil was applied in this study. Smoke emission of esterified rapeseed oil
was reduced remarkably by approximately 44.5% at 1500 rpm, full load in comparison with the commercial diesel fuel.
The power, torque and brake specific energy consumption of the diesel engine showed very slight differences. It was
concluded that esterified rapeseed oil could be utilized effectively as an alternative and renewable fuel for agricultural direct

injection diesel engines.
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Table 1 Specification of test engine

Item Specification
Engine model ND130
Bore x Stroke (mimn) 95.0x95.0
Displacement (cc) 673
Compression ratio 18
Injection_timing BTDC 23C
Table 2 Properties of test fuels
Diesel Rapseed
Calorific value [MJYkg] 43.96 36.89
Cetane number 514 59.1
Sulfur (wt%) 0.05 0
Carbon (wt%) 85.83 78.20
Hydrogen (wt%) 13.82 11.71
Oxygen (wt%) 0 10.09

Fuel flow

Q meter
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Dynamometer
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 3 Smoke versus rapeseed oil contents.

J. of Biosystems Eng. Vol. 34, No. 3.

8 4 g o A 2Ea RS 4 ds
= AR 71 RS9} Fopaslol] whE NOx o] H
F 5492 vehd 3otk NOx o} wiEEde alfrd] &
frgo] 1S SV A& ¢ = 3tk 2000rpm,
90%2] FatFANM FAlT EFE 5% oF 2%, 20%= oF
7%, 50%x= F 9.6%, 100%= oF 16%2] NOx %712 e}
W1 ek dubA o7 NOxo] A2 A viie] 259
YA #AE 7L e 28 A Yo AR &
e 37] $Y Aol 2o <lF ArAEES A
b=t AR Al 3] e Atk JEe] ARY
Ao} ARLE FAAMA AAE SANF oA AUH U
25T} sl AadtakEe] e FANTIE Aew A
ZHETtChoi and Oh, 2005).

—=— Diesd 100%

¥ Diesd 95%+ Rapeseed Ol 5%
~~-& - Diesel 80%+Rapeseed Oil 20%
- 4= Diesel 50%+Rapeseed Oil 50%
— A Rapseed(]ll(l)% ;

1500 rpme) 712812145 31
e HHEA AZ&S e agoleh 1
19} o] #4155 2] w253, 5 dmve
ol 8% i 49 A2e0] BE 2

FARZ ARE ASE A0 AR hé}O% )
S7ke] WA oIFoLGE % 4 Sich ol FARE £
2] ARE A D3] R e e AEeN 2
Eahe ward VPR B AR Holrt BolER
7) W), fAkRUe £ Aol AR TR
U BEE: RO VSEEE o MEA ARAAT)
T} E(Choi and Oh, 2005)°.%2 AzZtgich

i37



FHRE AR O HPLAY 58 GUYIBY dasy

N
=]

&
S
T

o

Smoke reduction rate, %

Diesd 95% +Rap eseed Ofl 5!
Diesd 80% + Rapeseed Oil 20
Diesdl 0% + Rapeseed Oil 50

ehdl

07

&,
gk,,el 0.9

Fig. 5 Smoke reduction rate versus rapeseed oil contents.
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Fig. 6 NOx Increase rate versus rapeseed oil contents.
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Fig. 7 Smoke emission versus oxygen.
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