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Abstract —In this study, a spark ignition engine operated with the DME blended LPG fuel was
investigated experimentally. Performance, emissions characteristics including hydrocarbon, CO, NOx, and
combustion stability of an SI engine fuelled with DME blended LPG fuel were examined at 1200~5200 rpm.
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 that of pure LPG fuel operation. However, engine output power was decreased and break
specific fuel consumption (BSFC) was severely increased with the amount of blended fuel as the energy
content of DME was much lower than that of LPG. DME blended PG fuel is expected to be potential
for enlarging DME market.
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Table 1. Characteristics of DME and LPG (Butane) fuels.
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Table 2. Specifications of V6 DOHC LPi engine.

Property Fuels DME Butane
Chemical structure (CH;),0 C4Hyo
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
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Fig. 1. Schematic diagram of experimental apparatus.
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Specifications Resources
Engine type V6 DOHC LPi
BorexStroke (mm) 86.7x75
Compression ratio 10.4
Displacement (cc) 2,656
Maximum power (ps) 165@5,400 rpm
Maximum torque (kgf - m) 25.0@4,000 rpm
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Fig. 2. Engine torque according to DME mass % at WOT.

. &8zt

3.1. DME =§t|g0] M ATds

100% LPG 459 DME 982 AZhv) A 30%
7HA] et A9 £l w e Tkt
3ttt. Fig. 25 DME £§-&0) 10, 20, 30%
Ql A%l A =ARE VERd 2@ Zolth 1200~
5200 rpm®] <N 3| -7 27X AR 271 AdEll
A EAgS QAT LPG 989 HItEE
DME ¢8| H|&o] Z71E2 A Eage 743t
£ A4S eI el 10% oW o=z &3
3= A9olE 4 LPGE AHE8e 759} v st
EAgko]l A9 53 A34E Jehf ATk xRt
DME 59| H]&0] 30%2 7%= 23d5 dGolA
TF LPG 85 AMESF A 5ol visiA A2l 20%
Lo EFg) a8 Holy ) B AFoxe 7=
ECU®| i3 (mapping) HoUE AdE5FS I AL
stEE Age] xAo] v s ARt 249
EALge A3t Table 1914 2 LPG(Butane)}
DME 15.°] A9k 72t 4572, 28.8 MIkgo &
M 2 Zpolrt Agds] ARE 2L okl ARE HANS
Hats &3 A8E ARE3HH Azl o] giste A
ot} 3t 137 J o)== DME AE7t 7= A
WAool oJsliA e @] AsiA L o] & HAF]
A AR Z17F A zH(retard) B4 2HS 710
2 7487 ¥t} Fig. 32 DME £§-89] w2 Al5d
F AM)E-(Break specific fuel consumption) H]algh 1
ZZo|t}. DME E§&0] Zold4E 722 298 W)
9t o B2 d8rF Yeauw AdgsHe Eo}
A= 73S Bolet] £9E0] 10% FEe] HelA

=
=
=

¥

=
=
7}

A
Z_|]— 05

7148} 71 0o AREH AT
360
—=— DME 0%
340 | o DME 10%
—A— DME 20%
0,
50| L_Y_DME 30%
=
> 300
>
=)
O 280
[T
[
[a1]
260
240 wide open throttle
220 T T T T T T T T
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Engine speed[rpm]
Fig. 3. Break specific fuel consumption according to DME

mass % at WOT.
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