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Experimental Study on the Spray Characteristics of
High—Concentration Ethanol-Diesel Blended Fuels Using Constant
Volume Chamber
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Abstract : This study experimentally and numerically examined the spray momentum and atomization
behavior of high-concentration ethanol-diesel blends. Due to ethanol’s high oxygen content and low density,
viscosity, and surface tension, it enhances combustion efficiency and reduces emissions. High-speed
visualization in a Constant Volume Chamber revealed that increasing ethanol content reduced spray
penetration while widening the spray perimeter, indicating improved atomization and mixing. These effects
result from lower fuel momentum and enhanced air entrainment. Overall, high-ethanol diesel blends show
strong potential as alternative fuels for improving combustion efficiency and emission reduction.
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Fig. 1 Schematic Diagram of Optical System
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Fig. 2 Variation of Spray Penetration Length of
Ethanol-Diesel Blended Fuels with Injection

Pressure
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Fig. 3 Variation of Spray Area of Ethanol-Diesel
Blended Fuels Different
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Table 3 Nomenclature

CI Compression Ignition

CVC Constant Volume Chamber
D100 Pure Diesel
DESO Diesel 50 % - Ethanol 50 % blends
DE60 Diesel 40 % - Ethanol 60 % blends
DE70 Diesel 30 % - Ethanol 70 % blends
DES0 Diesel 20 % - Ethanol 80 % blends
SPL Spray Penetration Length

SA Spray Area

SP Spray Perimeter
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