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Development of a Fuel Injection System with Dimethyl Ether
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In recent years, Dimethyl Ether (referred below as DME) has received attention as a diesel fuel alternative.

However, since the properties of DME are significantly different from gas oil as shown in Table 1, it is necessary to

develop a method of fuel injection suitable to these properties. For instance, because of DMFE’s low viscosity, fuel

leaks become more common and require a more complex system to recover the fuel from these leaks. In this

research, our solution for DME fuel injection led us to develop a leak-free, direct-drive solenoid injector.
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Fig. 1 Schematic diagram the fuel injection system
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Table 1 Property of DME
DME Gas oil
Kinematic viscosity (cSt) 0.25 3
Bulk modulus of elasticity (MPa)| 100-1000 1400
Density (kg/mq) 667 840
Low heating value (MJ/kg) 28.8 42.7

Fig. 4 High pressure supply pump for DME
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Fig. 5 Schematics of experimental system
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Table 2 Test conditions

Injection pressure (MPa) 35
Nozzle diameter (mm) 0.35

Number of hole 6
Ambient temperature (°C) 500

Ambient pressure (MPa) 4
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Fig. 6 Injection characteristics (DME)
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Fig. 7 Injection characteristics (Comparison of DME
and gas oil)
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Fig. 9 Spray penetration
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