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Change in Characteristic of Diesel Engine with Exhaust Gas
Recirculation by Using Bio Diesel Fuel

Haruyoshi Ida and Toshihiro Uejima

BDF (Bio Diesel Fuel) contributes to reducing the concentration of CO2 in the atmosphere because it
is a carbon neutral fuel. It can also reduce exhaust gas emissions, improving the thermal efficiency of
diesel engines. Though the generation of PM (Particulate Matters) is controlled by oxygen contained
in the BDF, NOx emissions are increased. In general, EGR (Exhaust Gas Recirculation) is used to
reduce NOx emissions. In this paper, the BDF and EGR are applied to a diesel engine for the test, and
the characteristic is examined.
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Table 1

Specification of the diesel engine used in this work

Engine type

Horizontal, water cooled, 4 stroke

Combustion chamber

Direct injection

Cylinder " Bore and stroke [mm)] Single / 102 x 105
Displacement [1] 0.857

Maximum power [kW] {PS} ' Engine speed [min'1] |12.5{17.0} 2400
Compression ratio 17.8

Air charging Naturally aspirated

SIS
2.3 PRRURE Table 2 Specification of light oil and BDF used as fuel

BRENZ I v NV —
RFHZIR Y ¢ A2 T Yt Ttem Light oil BDF
o 2 S L OB FE A .
Density (288K) [kg/m3] 818 886
MOBDF#= H=. Z ®BDFix
Kinematic viscosity(323K) [m2/s] | 1.80x 106 | 3.79X10°6
R E OB X OB H
] . Flash point [K] 325 428
mAE Rk E LTRESRTET 4
. } Oxygen content [wt%] 0.26 11.24
— BB TH D, YT
i - o Gross calorific value [kd/kg] 46.0xX103 | 39.9x103
HICHE~THENm <, BEES

WRBHE S5 L 7= KIS TP A7, Mo ERS CTHDIEME 7V v 74 RE&S 7T 5
TAF ARSI L > THONDIENEEA F LT X7 L RBDFO XK Th b, KRB THW
7=-BDFIZNENiEE A TNV AT VOEFFEN 0%, ETh o=, T d 2 FEOMRE O EehE %
Table 2 (2779789, BDFIX#RM & bLig 32 &, BLKAEE <, BIREIIRE S, BBEAREITNES
<, BERENPKREZNWI LBRDLND.

3. EBFHRBIVOEE

R P oo AEERICBWT, =Y UEERERE ST L DI KIERO AR Z 00T 72
4t 1(A 852 1800mint, EBRFEHAIE 0.12MPa) L, Zh LV = P RN LEEETE 5 |k
PRE ClHlfsE & A d EA S8 7050 2(EE5 2200mint, EWREHAZE 0.43MPa)ll i %
FERAERZRICHERT L. 0B, FJME10OERME 2D X IC P BN EA LEEGEI12IE,
BRBEIZESST L0 TELREMIZAELS 20, AR LA LGS ITMIERE O8I & v 22Kk
FIEPMMETT 5. EGRED EFHICK > THERBRFRN/ETTL. £/, UTIRARTHIZBWT
VR I R O S (AR & BDFfE RO R R (FERD Z O TR L, T 2T 5.
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Fig.3 Variations of break specific fuel consumption with EGR ratio, measured for the

conditions 1 and 2 by using light oil and BDF
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Fig.4 Normalized break specific fuel consumption calculated from Fig.3
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Fig.5 Variations of exhaust gas temperature with EGR ratio, measured for the conditions 1

and 2 by using light oil and BDF
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Fig.7 Variations of NOx emission with EGR ratio, measured for the conditions 1 and 2 by

using light oil and BDF
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Fig.8 Variations of PM emission with EGR ratio, measured for the conditions 1 and 2 by

using light oil and BDF
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