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TCorresponding author :
otlim@ulsan.ac.kr Abstract >> The main scope of this paper is to see if the conventional pump can

_ be properly used for a specific fuel, Di-methyl Ether (DME) despite of its low lu-
gzszgzd i(i) Eicj;’;z%iglg bricity and high reactivity in the experimental conditions. A wobble plate type fuel
Accepted 28 February, 2020 pump was connected to the common rail to verify that the pump could deliver the

fuel at the required pressure and resultantly DME could be used as fuel without
modifying the original pump. At each required pressure (30 Mpa, 35 Mpa, 40 Mpa,
45 Mpa, and 50 Mpa), the pump met the pressure required by the common rail.
In addition, pump performance experiments tended to follow the usual perform-
ance curve while the flow rate decreased as the pressure increased. The max-
imum flow rate of the pump was 470 kg/h at 30 Mpa and all measurements were
taken with keeping DME temperature below 60C.
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Fig. 1. Wobble plate type high pressure fuel pump used in
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Fig. 2. Experiment system configuration and flow diagram
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Table 1. Wobble plate pump specifications

Power (V/Hz) 380/60
Motor (HP) 15 (Inverter type)
Motor speed (rpm) 0—4,000
Supply pressure (MPa) | Low : max. 0.4/high : max. 4.0
Air pressure (MPa) 0—-0.3

Table 2. Flow meter specifications

Flow meter type Volumetric flow meter
Maximum pressure (Mpa) 0—-2.0
Maximum flow rate (Ipm) 0.3t0 20

Accuracy (%) +0.2
Table 3. Experiment Conditions
Intel fuel pressure (Mpa) 2.0
Return fuel pressure (Mpa) 1.5
Feed pump speed (rpm) 500—"770
High pressure pump speed (rpm) 500
Common rail pressure (Mpa) 3.0-5.0
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Fig. 3. Pump discharge pressure in common rail 30 MPa con-
dition (red line : experiment value, blue line : DAQ filtered val-
ue, horizontal axis : number of samples, vertical axis : pump
pressure)
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Fig. 4. Pump discharge pressure in common rail 35 MPa con-
dition (red line : experiment value, blue line : DAQ filtered val-
ue, horizontal axis : number of samples, vertical axis : pump
pressure)
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Fig. 5. Pump discharge pressure in common rail 40 MPa con-
dition (red line : experiment value, blue line : DAQ filtered val-
ue, horizontal axis : number of samples, vertical axis : pump
pressure)

45 Mpa
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Fig. 6. Pump discharge pressure in common rail 45 MPa con-
dition (red line : experiment value, blue line : DAQ filtered val-
ue, horizontal axis : number of samples, vertical axis : pump
pressure)
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Fig. 7. Pump discharge pressure in common rail 50 MPa con-
dition (red line : experiment value, blue line : DAQ filtered val-
ue, horizontal axis : number of samples, vertical axis : pump
pressure)
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