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Fig.1  Experimental apparatus of diesel engine
operated on diesel and biomass fuel
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Table 1 = Properties of tested fuels

" Fuels Gas Soybean | Used Used Rice
\ oil | oil soybean | Animal | oil
Item L oil -fat BDF

Flash point (C) 65 | — . 313 268 167
Density (35°C) (kg/m’®) | 832 906 927 902 883
Kinetic Viscosity 3.25 29.8 41.9 88.7 6
(35°C) (um’/s) :

Cetane index 54.6 - 28. 1 38.3 | 58.0

L. H V. (MJ/ke) 42.7 | 37.1 37.1 36.3 | 37.2
Carbon residue (wt%) | 0..01 - 0.54 0.36 €0.01
H20 content (wtppm) 100 230 390 1300 -

Elementary 86.0 71.5 77.4 76.0 76.8

13.8 11.6 11.6 12.3 12.0

analysis W1] <01 |<1 |<eof ool

wt%

<0.1 10.4 10.7 11.6 10.9 |
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Fig.2 NOx and CO concentrations
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Fig.3 Smoke opacity of biomass fuels

Engine load 85%
Gas sampling 2.28L/min
Sampling time 30min

-&- Gas oil
—a~Used soybean oil (20°C)
=a~{Jsed animal fat (80°C)

/:\ Gas ol
A\

Used animal fat

AN

/
Used nnyhaan//

0.01 0.1 1 10

o
(4] (=]

fd
I=3

g
o

Cylinder pressure MPa .
g

Fl
«

P
=}

Particle size tum .

Fig.4 PM mass flow rate and particle size .
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Fig.5 Cylinder pressure diagram of diesel engine
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