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Abstract : The present study is mainly motivated to investigate the vaporization, auto-ignition and spray combustion
processes in DI diesel engine using DME and n-heptane. In order to realistically simulate the dimethyl ether (DME)
spray dynamics and vaporization characteristics in high-pressure and high-temperature environment, the high-pressure
vaporization model has been utilized. The interaction between chemistry and turbulence is treated by employing the
Representative Interaction Flamelet (RIF) model. The detailed chemistry of 336 elementary steps and 78 chemical
species is used for the DME/air reaction. Based on numerical results, the detailed discussion has been made for the

distinctly different combustion characteristics of DME diesel engine in term of vaporization, ignition delay, pollutant
formation, and heat release rate.

Key words : Dimethyl ether(DME), Flamelet model(2} 9 5.¢), Auto-ignition(*}'Z3}), High-pressure vaporization
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Table 1 Engine specification of Cummins N-14 diesel engine

Engine type Cummins N-14

Bore (cm) 13.97

Stroke (cm) 15.24

Squish (cm) 0.378

Compression ratio 16.5

Displacement volume(cm”) 2340

Connecting rod length (cm) 30.48
Injection nozzles 8

Injection hole diameter (cm) 0.02
Spray inclination angle (deg) 76
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Table 2 Computational condition
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C Computation RPM Initial air Initial air Mass of Mass of Wall SOI EOI
e sector(®) - pressure(MPa) temp.(K) fuel(g) air(g) temp.(K) (°CA) (°CA)
A 45 1200 0.1244 408 0.0657 2.627 400 -2.5 4.5
B 45 1200 0.1244 408 0.0657 2.627 400 2 10
C 45 1200 0.1244 408 0.0657 2.627 400 7 | 15
Table 3 Thermo-physical properties of DME and n-heptane H= 271 A= A AAkEo] w2 A ET)
DME__ | n-Heptane 81, B e d 5o £E9 AR o3
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