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A Study on the DME Application Performance of a High Pressure Fuel
Pump for an Electric Controlled Common-rail Compression Ignition Engine
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Abstract : Recently, the interest in the development of high efficiency Diesel engine technology using alternative fuel
has been on the rise and related studies are being performed. Therefore, the DME(Dimethyl Ether), an oxygen
containing fuel as an alternative fuel for light oil that can be used for diesel engines since it generates very little smoke.
But it is unavoidable that the modification of a fuel supply system in an engine to application of the DME fuel because
of DME fuel properties. So, in this study, a DME high pressure pump for a common-rail fuel supply system has been
composed and the test results of the pump have been presented. As the results of the tests, it is confirmed that DME
pump inlet pressure, pump speed and common-rail pressure effects on the volumetric efficiencies of the pump. Finally,
it is defined that the optimum plunger volume of a DME pump has to be extended to the minimum 150% compared to a
Diesel pump plunger volume considering DME fuel properties and volumetric efficiencies characteristics at same
specifications of the high pressure pump.
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(b) Photograph of test bench
Photo. 1 Experimental apparatus of high pressure pump test
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Fig. 1 Schematic diagram of high pressure pump test
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Table 1 Specification of Experimental Equipment and used

pump
Test engine(base engine)
Type - 4 cylinder, Common-rail injection diesel
_Boost system | - VGT(variable geometry turbocharger)
P e
Test bench
- 10 HP, 7.5KW
Driving motor | + # ) &9 Fub<: 400 Hz
A =8 At 3AF380~480V
- Max capacity 1 150Kg
Weighting i;ﬁ?cb;tl:i 1Si%‘ﬂple weighting
machine ‘ .
data communication
-+ A/D rate : 30 Hz
- Peak & Hold type 2§ A<}
Controller |- Injector & Pump A o] ‘%MY?}
- PLAO] o] 913 PWM duty/F- 544 A}
Test pumps
Base engine | - Radial 3 plungers
pump - {bore)6.4mm x (stroke)7mm
. - Radial 2 plungers
Modified pump . (bure)TSlI)mn% (stroke}11.5mm
Ist prototype | - Radial 2 plungers
pump - {bore)®.5mm x (stroke) 9Imm

Table 2 Property of the diesel and DME fuel

T & DME Dieset
Chemical formula C2H60 C10.8H18.7
R R
é‘t‘g‘é‘dcd?g‘i‘;’) 668 800-840
Bulk modulus (N/m?) 6.37E+08 1.49E+09
Lower heating value (Kj/kg) 28430 42500
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Photo. 2 Photograph of a DME pump
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