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Abstract :

This paper described the effects of DME blended fuel on the engine combustion and emission charac-

teristics of four cylinder CRDI diesel engine. Biodiesel was added into the DME fuel in order to improve the low
kinematic viscosity of DME fuel. In this work, the experiment was performed under th various injection timings and
injection strategy at constant engine speed and engine load. To maintain the fuel pressure and temperature, pressure and
temperature controllers were installed to the DME fuel system. The results show that ignition delay was shortened and
combustion duration was extended when DME blended fuel is supplied. Despite of slightly higher NOx emission with
DME blended fuel at equal conditions in comparison with those of diesel fuel, the engine showed lower HC and CO

emission characteristics.

Key words :
(HA A =3, Oxygenated fuel(FAHA A R)

Nomenclature
PM : particulate matter
ULSD : ultra low sulfur diesel
DMESBD2 :DME 80% + biodiesel 20% (volume rate)
BTDC : before top dead center
ATDC : after top dead center
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Table 1 Property of ULSD and DME fuel

Characteristic ULSD DME
Chemical formula - CH;0CH;
Cetane number 40~55 > 55
Oxygen (%wt) - 34.8
Viscosity (kg/ms) 2~4 0.12~0.15
Liquid density at 20°C (kg/m’) 831 667
Auto ignition temp. (°C) 250 235
LHV (MJ/kg) 42.7 28.8
Heat of vaporization (kJ/kg) 250 460
Stoichiometric A/F ratio 14.6 9.0

«
T
N

Diesel fuel tank Common-rail

— T
" High pressure 1l ‘U;_i
vi vi
H i k|
:| Temperati Pressure | >
i| controller controller Exhaust gas
Intake air =
DME fueltank || —— P &
=B Charge amplifier
o
Crank angle
sensor
DICI
Dynamometer Dynamometer engine
controller ﬁ [:]
5 e o=y

ECU controller ECU Data acquisition system

— Fuel supply line Fuel return line  — Signal line

Fig. 1 Schematic diagram of test engine
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Table 2 Specifications of test engine
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Table 3 Experimental conditions
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Engine type 4-stroke VGT DI Diesel Item Test conditions
Number of cylinder 4 Fuel ULSD, DMESBD2
Bore x Stroke (mm) 77.2 % 84.5 Engine speed (rpm) 1500

Displacement volume (cc) 1,582 Engine load (Nm) 60
Fuel injection system Bosch common-rail Injection pressure (MPa) 50
Valve type DOHC 4 valve per cyliner Injection Single -9,-6,-3,0,3
Compression ratio 17.3 timing 1 pilot -50, -40, -30, -20, -10
Engine Management System Bosch EDC 16 (°ATDC) prio (main injection : 3)
Intake open (°BTDC) 6 Injection Single variable
valve close ("(ABDC) 34 quantity . 1.2
1 pilot S .
Exhaust open (°BBDC) 46 (mg/cycle) (main injection : variable)
valve close (°ATDC) 4
Max. Power (kW/rpm) 86/4,000 3. AEI?:'! jéﬂl_ ol _T'_’-él'
Max. Torque (Nm/rpm) 260/2,000
Max. Speed (rpm) 4,750 3.1 Bt EAl
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Fig. 3 Effect of single injection timing on the emission
characteristics
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