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Abstract : In this study, LPG-blended DME fuel was experimentally investigated in CI(compression ignition) engine.
In particular, performance, emissions characteristics (including hydrocarbon, CO, and NOx emissions), and combustion
stability of engine fueled with LPG-blended DME fuel were examined. The extent of LPG fuel in the blended fuel was
0-40 wt%. Results showed that stable engine operation was possible in a wide range of engine loads on DME blended
with maximum 30% of LPG by mass in a CI engine. Considering the results of the engine power output and exhaust
emissions, blended fuel up to 30% of LPG by mass can be used as an alternative to diesel in a CI engine. LPG blended
DME fuel is expected to have potential for enlarging the DME market.
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1. M &2 CNG(Compressed Natural Gas), DME(Dimethylether)
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of engine

Items Specifications
Displacement volume 498 cc
Bore (mm) 83
General Stroke (mm) 92
Connection rod length (mm) 145.8
Compression ratio 18.4
Valve Valve timing Intake A3
train Exhaust 52°/6°
Cam shaft SOHC
Injection LPG/DME blended fuel 250 bar
pressure Diesel 1500 bar
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Table 2 Characteristics of LPG(Butane) and DME fuels

Chemical Name Butane | Diesel DME
Chemical structure Ciio | CoHigm | CoHgO
Liquid density (kg/m>) 579 831 667
Molecular weight (g/mol) 58.12 170 46.07
Stoichiometric A/F 15.46 14.6 9.00
Boiling point (°C) -0.5 180/370 | -25.0
LHV (MJ/kg) 4572 42.7 28.8
Cetane number - 45-50 55-60
3. A3z Y as
31 LPG ZEH20| M2 2&EAIN7| 2
DME A5 LP.GE 2o 2 10, 20, 30, 40 wt%
EFshe A5 v e AW 45e O A
£ AH&8heE 49 vl 4819 vk Fig. 2 2
7o) EPAR 2 YAAR m 24 BANTIZ

27) A3tel YA A

-8 mg/inj 0.2 FAlgES 31

12 mg/inj, B} A 2] 7
LRSI A

—

ol mhe EE3 SARFF RS WEATE 24
g d3to|tt. LPG/DME E¢¢159] 49 LPGe| &

2

AZlo| Rt M5 U HZ|SH Bt o
6.0 -
[1500rpm, DME-LPG biended fuels ; Qi,‘=12mg, Pinj=250bar
55 Diese! fuel : Q_=8mg. P, =1500bar
~#- DMERLPG 10010
:::DMEILPG 90110
5.0 H OME/LPG 80/20 :
~- DMEAPG 70/30 - 900¢e
- DME/LPG 60/40 ® M
T 4.5 || & Diesel 100 TS PN
a | o d V:A/" AP
= e S ,A,'mi
T SRS S e
g * //X = R A AARRIIRAR,
o ast '/ R d
W o |
b / L
3.0 /
K
250 gk
20 i 1 1 1 1 1 n 1 n 1 1 1
-45 40 -35 -30 -25 20 -15 10 -5 o 5
injection timing [TDC]
(a) IMEP_mean

| [1500rpm, DME-LPG blended fuels ; Qmj=1 2mg, Pinj=250bar|
Diesel fuel : Qw=8mg, Pw=1500bar

| —ii— DME/LPG 100/0
@~ DME/LPG 90/10

*
—A— DME/LPG 80/20 s *
~¥- DME/LPG 70/30 ; i
5 || ~e- oMmELPG 60140 S i
= —%— Diesel 100 i |
& * i |
g 4 \‘*\ | :
> \ | i
O 3L N\ i *
Q | - i
21 L
1k
0 1
45 40 35 30 25 20 15 .0 -5 0 5
Injection timing [TDC]
(b) COV_imep
Fig. 2 Injection timing sweep test for best IMEP_mean and
COVinep
&l mhetA Alerbrl delA B2 E3kEo] &
A% AREANINE A7) AN e A9

IS EAN S 29 Best ek ey A
Z:iﬂr—?: EEEEES EERRE EECERR
= Z+Z}BTDC 12°,BTDC 9° 24 Y o) =& =&
2l At G om, B o & FA
oAz EE o] FastaL, BABTH LYY
Fhake Aol dehidth ol ¢4E
7 dojutef shv) gEAAg F
7 whzolch. EgAR F9
A AA R LPGS) B &l
Aps 8 e &
A A 7]

o2 o f
18

2
O o

ol OH‘T
=4
N
o rir
g N
Er »

z
z
o

i
i

2 B og

L
N

mlOOENEéO%FEi.E_‘U%
H}f
o
>

g

o
R &
N

ox FIH‘
ol ox rlo

A

pacs
Ruys}
o

ﬂl

° A

Transactions of the Korean Society of Automotive Engineers, Vol. 17, No. 5, 2009 55



Seokhwan Lee - Seungmook Oh - Young Chei - Junho Cho - Kyoungok Cha

3 gorm 2 E3td g o v)3)] BIDC 0°9] Aol A
E eFgd A A4 doj i)

ke

32 LPG EZE20| M2 Xl M5 £
Fig. 3~69 M= Ztzto] E3ds 2 AdF
A ARt WE EA|A R AH]&(ISFC; Indi-
cated Specific Fuel Consumption)@} & ]%ﬂ‘%ﬁ?&'
d HEAlT, TV HYE, iE7ts 25 F vEhy
ATt BAAELYEL FUT 2HE HAYE)
st Hagt A5 el =d 25 XA
s} 524 % EAYTARL &L YT} 29
A7 ¥R DMES] HlsiA tide] ouvxd
=7F 7] Wl BE QoM ddAs8E AHs
3= 49 AR AH| o] Y} LPGS) 4<% DME
off Hl3jA YA L7} 7] W] LPGe] &3
0] EETE A8 AHELE ¥ HFgS Bo|1
°L‘;Eﬂ A58t 2P A= LPG EF-&0] & 4
T dre] ApEst Ase] At AxF o) ¥
oA BE ARAH|Eo] 43 wA Ao HY
o} =3 A 531 QoA LPGE] E§80) 35
= dge] At Aol At dav) 29
SHAl H 22 Fig. 49] Ao}l o] EAFH# F-A
2 REAg] % S
QLFEO| oA FHH T &9
el ol B Asrt ey w7 E
2 o] BEFE A SAHAG 28y
F-at7F F7bsl A =9} tgo)] Fr)sly
APEE7E A DAE 5 = o) FAEo) A

1

o

7
oo DME-LPG blended fuels : T,=B8TDC 12CAD, P, =250 bar
Diesel fuel : T,_= BTDC 8 CAD, P,;=1500 bar

600 . : : —B— DMEILPG 100/0

-~ @ DMENLPG 90/10
—4— DME/LPG 80/20
~w— DME/LPG 70/30
4 DME/LPG 60/40
—#- Diesel 100

8 2
=3 k=3
T T

ISFC [g/kwh]

g

o 1 2 3 4 5 6 7 8 9 10
IMEP_mean [bar]
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