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Fabrication and Feasibility Study of a low waste Bio-diesel Fuel

Kouji Nishikawa*, Tadashi Murayama**

Abstract
In case of alternative oils both animal-based and vegetable-based oils, the viscosity is too high to be used as fuels for
an ordinary engine. It is a common practice to methyl-esterificate the oils to the viscosity of about two times that of
light oil. However, the process necessitates adding methanol and removing the same amount of glycerin. There are
additional costs so, catalytic materials, and effluent treatment, raising the price of the product about 25% higher than
the untreated oils. The reuse of the majority of waste oils in Japan is with the oils that do not solidify at the room
temperatures such as rapeseed oil, soybean oil, etc. Such oils as beef tallow, lard, palm oil, etc, are not collected so far

for reuse as fuels for engines.
Keywords : diesel fuel, bio-diesel fuel, low waste
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Fig.1 Equilibrium flow curves
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Fig.2 Apparent viscosity

TGN BRI E L TIFEL TV A Z
EDRTRINT

X2 1%, FERMIZ WDP% 10w-%¥75/ L7- BDF |Z
LT, BHEORAEIGEEZ THRMUT & Ok
ZRLTIEHDOTH D, BMCEERIE, Biliict~T
1 A—F—@ EE R T, Zhicxt LT WDP.E
50w-% DA IRA L TED Z &Ik - T, 8D 3
EREOREICMZ6ND Z EBHLNTHD, 2D
FARFIEIZ L > TTE ZBENT T 2L RREH KT
L72bDTiEH 55, BEAFEOBHOEREZ MM T
BE#z DLV B (concept) DITT, ZDFEEAE

FFT2Z LNATEETH A,
0.1
P
a
e
g —8— wasteedible oil
Q
Z —0— edible oil
= 30° C
(=8
al
<
0.01 | 1

0 ' 10 ’ 20
Concentration of isopropylalcohol w-%

Fig.3 Apparent viscosity
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Fig.4 Kinematic viscosity
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Table.1 Properties of the BDF fuel samples.

Analysis method
Calorific value [kJ/kg] 34870 JISK2279
 Water content [w-%] 1.02 JISK2275
Hydrogen content [w-%] 124 JISM8819
Sulfur content [w-%)] <0.01 JISK2241
Oxygen content [w-%] | 11.60
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Fig.5 Equilibrium flow curves
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Fig.6 Equilibrium flow curves
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Table.2 Specification of a test diesel engine.

Item Specification
| Number of cylinder | 1
| Bore x Stroke (mm) \ 108 x90
~ Displacement (cm’) 1 825
Compression ratio | 18.5
Combustion chamber Deep-Bowl
Coolant temperature (°C) 802

Injection type direct injection

|

. Injection timing

variable
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Fig.8 Comparison of indicator diagrams
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Fig.9 Engine performance by load
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Fig.10 Engine performance by injection timing
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