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A Study of the Flow of Dimethyl Ether (DME) in Diesel Nozzles
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Masaaki KATO Hisaharu TAKEUCHI Yusuke HONGO Hitoshi SEKIJIMA

Dimethyl ether (DME) holds promise as an alternative to diesel fuel. However, its physical properties are not
similar to those of conventional diesel fuel. The P-V, bulk modulus and viscosity of DME are derived as a function of
temperature and pressure. As a result, the Weber and Reynolds numbers of DME are very large compared to those
of diesel fuel. Therefore, the spray characteristics of DME differ from those of liquid spray and are more similar
to those of gas spray. The spray formation is significantly affected by the flow of fuel in the nozzle. Computational

Fluid Dynamics (CFD) and experiments were examined to analyze the flow of fuel in the nozzle. The DME physical

properties cause some differences in the flow of fuel in the nozzle, in comparison with diesel fuel.
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Fig. 5 Flow visual enlarged nozzle model

Table 1 Comparison actual & model nozzle on
similarity properties

Property Model nozzle | Actual Nozzle
(Water) (DME)
Reynolds Mumber 1.1%x105 1.1x105
Cavitation number 0.32 0.36
Temperature ('C) 30 10
Kinematic viscosity (m2/s) 8x107 2.4x107
Density (kg/m3) 997 692
Nozzle hole diameter (mm) ®14 ®0.35
Nozzle hole numbers 2 4
Needle lift (mm) 4 0.1
Nozzle inlet pressure (MPa) 0.175 14
Sac pressure (MPa) 0.159 6.9
Back pressure (MPa) 0.1 4
Vapor pressure (MPa) 0.076 (set up) 0.383
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Fig. 8 CFD model of nozzle
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Fig. 11 Swirl flow in nozzle sac
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