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Abstract : In this study, the trucks(2.9-liter) have been developed to use DME as fuel, and performance test of the
vehicle's DME engine, power, emissions, fuel economy and vehicle aspects was conducted. For experiments, the fuel
system(common-rail injectors and high-pressure pump included) and the engine control logic was developed, and ECU
mapping was performed. As a result, the rail pressure from 40MPa to approximately 65% increase compared to the base
injector has been confirmed that. Also, the pump discharge flow is 15.5 kg/h when the fuel rail pressure is 400rpm(40
MPa), and the pump discharge flow is 92.1 kg/h when the fuel rail pressure is 2,000rpm(40MPa). The maximum value
of full-load torque capability is 25.5kgfm(based on 2,000rpm), and more than 90% compared to the level of the diesel
engine were obtained. The DME vehicle was developed in this study, 120 km/h can drive to the stable, and calculated in
accordance with the carbon-balance method of fuel consumptions is 5.7 km/L.
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Fig. 2 The prototype of the injector nozzle

Table 1 Specifications of the prototype injector nozzle

No. Item Base TypeA | TypeB
Mini-SAC | VCO SAC

1 Nozzle type
2 No. of hole[ea] 7 6 5
3 Dia. of hole [mm)] 0.124 0.25 0.28
4 Dia. of SAC [mm] 0.44 - 1.0
5 | Spray-cone angle [deg.] 151.4 139.6 1514
6

7

Dia. of needle seat [mm] 1.88 - 22
Max. mass flow rate [g/s] - 59.05 61.88
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Fig. 6 DME common-rail engine with the new DME com
mon-rail system

Rail press. regulator
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Fig. 7 Schematic view of common-rail system

Table 2 Specifications of the DME common-rail engine

Item Specification
Displacement volume 2,902cc
BorexStroke 98.0mm x 101.5mm
Compression Ratio 17.4
Idle speed 890 £ 10rpm

BTDC 26°CA / ABDC 50°CA
BBDC 72°CA / ATDC 32°CA

Common-rail direct injection

Intake timing

Exhaust timing

Fuel system
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Table 3 Specifications of the DME truck (2.9-liter)
Model Description J3-TDI

Max. Power, PS(kW)/rpm 135(99)/3800
Max. Torque, kgf-m(Ibf ft)/rpm 31.5(228)/2000
Displacement, cc(cu in) 2.902(177)

Bore x Stroke, mm(in) 97%98(3.8x3.9)

Valve Type DOHC
Comb. Chamber Type D.I
No. of Cylinder 4(in-line)
No. of Valve(Cyl.) 4
Fuel Injection Order 1-3-4-2
Cooling Method Water Cooled
Coolant Capacity, liter, (us qt, imp qt) 9.4(9.9, 8.3)
Rotation Viewed from Fan Clockwise
Electrical Voltage, Voltage 12

Fig. 12 Performance test of DME truck (NEDC mode)
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