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Study on Spray and Exhaust Emission Characteristics of DME-Biodiesel
Blended Fuel in Compression Ignition Engine
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Abstract: The purpose of this study is to investigate experimentally the spray-atomization and combustion-emission
characteristics of biodiesel-DME blended fuel. In this study, two types of test fuels pure biodiesel (BD100) and blended
fuel (B-DME20) were used, and the spray and combustion characteristics of different fuel compositions were analyzed.
DME constitutes 20% and biodiesel constitutes 80% (by mass fraction) of the blended fuel. The overall spray
characteristics, spray tip penetration, and cone angle were evaluated using frozen spray images. In addition, the
combustion and emission characteristics were analyzed on the basis of the evaluated data for a single-cylinder CI
engine with common-rail injection system. It was revealed that the injection profiles of both the test fuels for a given
injection pressure showed similar trends. However, the injection profiles of the blended fuel (B-DME20) indicated
shorter ignition delay than those of biodiesel.
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Table 1 Specifications of test engine and injector

Description Specification
Type Single cylinder DI engine
Bore x Stoke (mm) 75 x 84.5
Displacement volume (cc) 373.3
Compression ratio 17.8
Valve type DOHC 4
Open BTDC 8°
Intake valve Close ABDC 52°
Open BBDC §°
Exhaust valve Close ATDC 38°
Number of injection hole 6
Fuel injection system Bosch common-rail
Nozzle hole diameter (mm) | 0.128
Spray angle (°) 156
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Table 2 Properties of fuels

Property Biodiesl DME
Chemical formula - CH;0CH;,4
Carbon content (wt %) 77 52
Hydrogen content (wt %) 12 13
Oxygen content (wt %) 11 35
Density (kg/m’) 884 660
Viscosity (mm?/s) 4.022 0.12-0.15
Boiling point temp. (°C) 315-350 -23
Cetane number 48-65 68
Low heating value (MJ/kg) 374 28.6
Table 3 Experimental conditions
Test Conditions
Injection pressure (MPa) 100
Ambient pressure (MPa) 3
Spray . -
Analysis InJectlc.)n quantity (mg/cycle) 4,8,12
Ambient Temperature (K) 293
Fuel Temperature (K) 293
. Engine speed (rpm) 1500
Combustion Coolant temperature (K) 343
and- . Injection pressure (MPa) 50, 100
Emissions . -
Analysis Injection quant.lty. (mg/cycle) 12
SOE timing -8 ~0(TDC)
Test fuels BD100, B-DME20
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