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EFFECTS OF FUEL PROPERTIES ON COMBUSTION CHARACTERISTICS
FOR SMALL DIESEL ENGINE
—ESPECIALLY ON ALCOHOL EMULSION FUEL—
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Nowadays, biomass fuels become a subject which is extensively concerned from the view points of the aggravation of

the greenhouse effect, acid rain, other environmental problems and the depletion of il resources. From the point of this

view, this experiment has been carried out to examine the influence of combustion characteristics and exhaust emissions

for small diesel engine by using six types of fuel, which consist of different pure ethanol and butanol volume percentages
( 10vol.%, 20vol.% ), with 3 vol.% surfactant at 20vol.% and 10vol.% aqueous alcohol ( ethanol: 65 vol.% or

butanol:65vol%, water: 35vol.% ) . The combustion behaviors, such as burning pressures, heat release rates and

emissions ( NOx, Smoke, HC) and fuel consumption are observed. The main conclusions are as follows: 1) NOx and

Smoke can be reduced simultaneously by using diesel fuel-alcohol mixed fuel and water emulsion fuel. 2) HC emission

decreased by using diesel - butanol mixed water emulsion fuel. 3) The maximum heat release rate is increased by using
diesel - alcohol mixed fuel and water emulsion fuel. 4) The heat release stability of diesel - butanol mixed fuel and water

emulsion fuel are higher than that of ethanol addition fuels.

Key Words: heat engine, combustion analysis, alternative fuel, butanol, ethanol, emissions gas,

fuel economy, heat release rate, emulsion fuel
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Table 1 Engine Specifications

Engine type

KM170F-A 4stroke diesel engine

Combustion system

Direct injection

Cooling system

air-cooling

Number of cylinder

1

BorexStroke 70mmx55mm

Displacement 0. 211L

Valve system OHV
Compression ratio 20

Rated output 2. 5kW/3000rpm
Fuel type Diesel
Exhaust gas H —
Aur filter
[ 3 ¢— Intake air
LT ressure transducer
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Smoke analyzer

Gas analyzer

-

Single cylinder engine Computer

Fig.2 Experimental Device
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Table 2 Fuel property
Fuel property Diesel Ethanol Butanol
Chemical equation CnHa2n+2 C>HsOH C4H100
Cetane number 56 8 18
Lower heating value [MJ/kg] 43.1 26.8 331
Density [g/ml] 0.832 0.790 0.81
Boiling point [°C] 190~350 78 117
Latent heat of evaporation [kJ/kg] 250 840 585
Oxygen content [wt%] 0 34.8 21.6
Sulfur [wt%] 0.001 - -




Table 3 Blended fuel property

Test fuels Diesel E10 E20 WEF(E) B10 B20 WEF(B)
Diesel [vol.%] 100 90 77 87 90 80 87
Ethanol [vol.%)] - 10 20 6.5 - - -
Butanol [vol.%] - - - - 10 20 6.5
Water [vol.%] - - - 3.5 - - 3.5
I-octanol [vol.%] - - 3 - - R
Sorbitan monooleate[vol.%] - - - 3 - - 3
Lower heating value[MJ/kg] 43.1 415 38.5 39.6 42.1 41.1 40.6
Cetane number 56.0 51.2 44.7 49.9 52.2 48.4 49.9
Oxygen content[wt.%] 0 3.5 7.0 2.3 2.2 43 1.4
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