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Abstract >> This work experimentally investigates that Diesel-DME blended fuel influences combustion
characteristics and emissions (NOx, CO, HC, smoke) in a single-cylinder DI diesel engine. Diesel is used as a
main fuel and DME is blended for the use of its quick evaporating characteristics. Diesel and DME are blended
by the method of weight ratio. Weight ratios for Diesel and DME are 95:5 and 90:10 respectively and the both
ratios have been used altogether in blended fuel. The experiments are conducted in this study single cylinder engine
is equipped with common rail and injection pressure is 700 bar at 1200 rpm. The amount of injected fuels is
adjusted to obtain the fixed input calorie value as 972.2 J/cycle in order to compare with the fuel conditions.
DME is compressed to 15 bar by using nitrogen gas thus it can be maintained the liquid phase. In this study,
different system compared others paper is common rail system, also there is combustion and emission about compared
DME and diesel fuel. It is expected to be utilized about blended fuel.

Key words : DME(T] v 2 of| ] 2), Blended fuel(£¢¢1 %), Mixing ratio(Z%}#]), Compression ignition engine(%}
Z2}3}oll 7), Reactivity(FHS-4)

Subscripts NOx : nitrogen oxides
PM  : particulate matter
CI : compression ignition CA  : crank angle
CO  : carbon monoxide SOImain : start of injection
THC : total hydrocarbon HRR : heat release rate

IMEP : indicated mean effective pressure

. . CR  : compression ratio
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Table 1 Engine specification

Engine type Water-cooled 4 cycle diesel
Number of cylinder 1

BorexStroke 83x92 mm

Displacement 498 cc

Number of valves 2 intake, 2 exhaust

Compression ratio 19.5

Valve | Intake 8 °CA bTDC / 44 °CA aBDC
timing | Exhaust 54.6 °CA bTDC / 7.4 °CA aTDC
Fuel system Common rail

Injection type Direct injection

Nozzle holes 7 holes

Nozzle hole diameter 0.134 mm
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Fig. 1 Schematic of the engine facility
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Table 2 Fuel properties

Property Diesel DME
Chemical structure CnHi g CH;OCH;
Cetane number 40~50 >> 55
Vapor pressure [207C] - 0.51 MPa
Auto-ignition temperature 250C 235TC
Low heating value 42.7 MJ/kg 28.8 MJ/kg
Boiling point [latm] 180~370C -25.1°C
Liquid density 831 kg/m’ 667 kg/m’
Oxygen content 0% 34.8%

i} o] 4359 A E(Diesel, DME, DiDm 95, DiDm
90)E Adsldc) 237 el DiDmE the-a} 7o)
golateich

DiDm (%) = Dicsel (k) X 100

Diesel (kg) + D]L[E(kg)

DME®} A= o] &3k AwfulE 283t 2
Fralgich. DME 3 tjdd =] S 719k
LPG 5HIE o8&ttt 4l Had&E | 5

Z 5 B ebaro]4) 7Iekekch TE]ar 719k

o] H5}E DMEARE Yoj&rh. DMES} t]ddd
B AR OE dArEACR 93 JAdRE ol
of Zte)a A3kE DMEARE7} 1 9o $Jx|5te] 2
-v—?/lﬂ 0'01‘41:} :LEiUr 5~6A7 é;tﬂ

A23A A5E 20129 10



"

534 AT - PeE - HEY - ol

Table 4 Operating condition

Engine speed 1200 rpm
Injection pressure 700 bar
Injection timing 340~365 °CA
Input calories 972.2 J/cycle
Intake pressure N/A
Intake temperature 25+£2 T
Coolant temperature 80+ 1 T
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Table 3 Test fuels

DiDm 100 Diesel
Neat fuels

DiDm 0 DME

DiDm 95 Diesel(95%) - DME(05%)
Blended fuels -

DiDm 90 Diesel(90%) - DME(10%)
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