I TIERENTER S #4377 2013

HKATRABRRBRUV AT AT 4 —BLZ DI BITS
A W IR B RRVE D R B R

LHEER* - LISES - - =R

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

Haruyoshi Ida, Toshihiro Uejima and Kiyotaka Miyoshi

The combustion process of diesel engines influences the generation of poisonous substances such as
PM and NOx. On the other hand, BDF (Bio Diesel Fuel) which has attracted attention as an
alternative fuel containing a lot of oxygen promotes the combustion of diesel engines, hence the
improvement of thermal efficiency and the decrease in the amount of PM exhaust can be expected. In
this research, the combustion states were observed in the performance tests of the diesel engines with
EGR (Exhaust Gas Recirculation) by using light oil and BDF. And the relation between the exhaust
gas characteristics and the combustion characteristics was examined. As a result, the operating
condition in which the combustion promotion by BDF was effective was clarified.
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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 [l] 0.857

Maximum power [kW] {PS} / Engine speed [min-1] 12.5 {17.0} / 2400

Compression ratio 17.8

Air charging Naturally aspirated
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(U2 55 8 EFT MDLT-1300T) Table 2 Specification of light oil and BDF used as fuel®.(©)
MHMR SN D, Bl LW Item Light o1l BDF
BDF %z M\ T x> o [aldir Density (288K) [kg/m3] 818 886
%% 1000 min'!, 1400 min't, Kinematic viscosity(323K) [m2/s] 1.80X10°6 | 3.79X106
1800 min’t, 2200mint & L, Flash point [K] 325 428
ENENOREMEFEMFIZIBNT Oxygen content [wt%)] 0.26 11.24
EGR = (BT RAT 5 5 Gross calorific value [kd/kg] 46.0X103 | 39.9X103

T ADEREEE) 2 0%~50%
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o NOx 5 #Hratic & 5 NOxIEE DB 21TV, T bR L Y v ZES 7 6 NI EIE AR
DIRBEIRIEZ METT 5 Z £12 X v, BDF 0 kFitkds L OV BDF O AN AR & 7 2 #Elis %
HoNzT 5.
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Fig.1 Variations of specific fuel consumption with EGR rate measured by using light oil

and BDF for the engine speeds 1000min! and 2200min'!
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Fig.2 Variations of NOx concentration with EGR rate measured by using light oil and BDF
for the engine speeds 1000min! and 2200min™!
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Fig.3 Variations of PM emission with EGR rate measured by using light oil and BDF for
the engine speeds 1000min! and 2200min-!
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Fig.4 Variations of mass fraction of the sulfate, soot and SOF contained in PM with EGR
rate measured by using light oil and BDF for the engine speeds 1000min'! and 2200min-!
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Fig.5 Variations of cylinder pressure and heat release rate with crank angle measured by

using light oil and BDF for the engine speeds 1000min! and 2200min-!
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Fig.7 Variations of polytropic index with EGR rate measured by using light oil and BDF
for the engine speeds 1000min! and 2200min!
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