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Abstract : In this study, a spark ignition engine operated with LPG and DME blended fuel was studied experimentally.
Performance and emissions characteristics of a LPG engine fuelled by LPG and DME blended fuel were examined.
Results showed that stable engine operation was possible for a wide range of engine loads within 20% mass content of
DME fuel. Also, engine output power within 10% mass content of DME fuel was comparable to pure LPG fuel
operation. Exhaust emissions measurements showed that hydrocarbon and NOx were increased with the blended fuel at
low engine speed. Engine output power was decreased and break specific fuel consumption (BSFC) was severely
increased with the blended fuel since the energy content of DME was much lower than that of LPG. Considering the
results of engine output power and exhaust emissions, the blended fuel within 20% mass content of DME could be used
as an alternative fuel for LPG.
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Table 1 Characteristics of DME and LPG (Butane) fuels

DME Butane

Chemical structure (CH3):0 CsHyg
Liquid density (kg/m") 667 579

Molecular weight (g/mol) 46.07 58.12

Stoichiometric A/F 9.00 15.46
Vapor pressure (kPa) 539 210
Boiling point (°C) -25.0 -0.5
Heat of vaporization (kJ/kg) 467 358

Cetane number 55 -
LHV (MJ/kg) 28.80 45.72
22 AR E BASo]of 5122 DMEY] LPGE &

71kl A5 oYX WEE Fol= A% Yrt”
LPG¢} DMES] &3 g+ 7] LPG Q1 =)o)
Zg-o] 7lestEE T, & TA A 7S 2
TE& Jd85E A8 7HsA AT EdstA A8
531 9101, 20%9] DMES LPGol| £33+ =
e AR AEHE A9 dh Aol S50
the A9 % Hola vk @A Ffoll e Azt
LPGE S800%HE 7}3F AH|3laL 9 om AL 50% A
=7} 2peF 3o An)Em Qok® wlal DME
28 LPGo}e] EFARE A7) 4 sh7) ol Ape-at
W oA AR 2N DME A8 A3 S 5
Qr}). B o Tol 4 LPGo| DMES d &7z o2
0, 10, 20,30% H7}sle] A7 H3 QR o] A% D F
L jE7IAY HEEAAS AHE 2N Egds
o) 54 7154 S HeotatuA} st

Relief valve
(15-20bar)

Pressure regulator

Shut-off valve

Fuel rail

Throttle
valve

1}

Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Specifications of V6 DOHC LPi engine

Specifications Resources
Engine type V6 DOHC LPi
Bore x Stroke (mm) 86.7 x 75
Compression ratio 10.4
Displacement (cc) 2,656
Maximum power (ps) 165@5,400rpm
Maximum torque (kgf - m) 25.0@4,000rpm
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Fig. 2 Engine performance test according to DME mass % at

WOT
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