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A Study on the Feasibility Test & the Performance Experiment of Small
Type Diesel Engine using the an Rice-bran oil
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ABSTRACT

Bio-diesel oil is a great possibility to solve the pollution problem caused by the exhaust gas
from diesel engine vehicles. Recently the use of bio-oils in disel engines has received considerable
attention to the forseeable depletion of world oil supplies. So, Bio-diesel oil has been attracted
with attentions as an alternative and clean energy source. The objective of this paper is to
experimentally investigate the characteristic of performance using light oil, rice-bran oil, heated
rice-bran oil, rice-bran oil treated with ultrasonic energy. We included rice-bran oil and applied
ultrasonic energy to highly viscous bio-oils. These methods seems to have never been tried yet.
The final data may be able to be applicated for the design of the diesel engine using an

alternative fuel,
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Table 1 Specifications of the engine tested

Item Specification

Horizontal, water-cooled,
Type 4-stroke cycle diesel engine
with a single cylinder

Type of injection Direct injection

Compression ratio 191
Total stroke volume (£) 0631
Cylinder bore X stroke (ma) 92x95
Maximum output (I¥/rpm) 8.1/2200
Continuous cruising power

5.9/2200
(kW/rpm)
Specific fuel consumption

2520029 2)

(/W - h)
Using fuel KS NO.2 Diesel fuel

Fuel injection pump special Bosch type

Injection pump 03¢, 4 holes

Starting system manually driven handle

Lubricating system forced circulation

Cooling system pressurized radiator
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Fig. 1 Schematic diagram of the engine performance test system
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Table 2 Specifications of the fuels tested

Fuel Composition(Wt. base) | DoTeviation
used
Light Oil Light ol(1009%) Light
Rice Bran Gil Rice Bran Gil(100%) RB

RB Oil treated with

ice Bran Oil URB
ultrasonic wave (285 kHz) Ulra Rice Oil100%¢)

Heated Rice Bran Oil

Rice Bran Oil(100%6) HRB
(41 ~ 61°C)

Table 3 Chemical and physical properties of

the fuels
Item Light Oi Ricebran Oil

Carbon(%) 86.7 5
Hydrogen(%) 130 118
Carbon residue(%6) 0.002 0.401
Sulfur(%) 017 001
Ash(%) <0.01 <0.01
Specific Gravity

0.844 0920
(15/4°C)
Kinematic Viscosity

3455 41.43
(37.8°C.cSt)
Higher Calorific Value

10870
{cal/g) 9430
Lower Calorific Value

10135
(cal/g) 8198
Flash Paint(°C) 52 241
Pour Point(°C) -15°C -50
Total acid NO.

0.08 0.08
(mg KOH/g)




HEATER

1,

/ VRVE

(
i é‘ % WATERN
-—
% WATER OUT
—

Fig. 2 Schematic diagram of the fuel heater
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Fig. 3 Full load characteristics curve of the tested engine.
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Fig. 4 Torque vs. engine speed for 4 fuels.

248 4% vFRY A9/ 2E HAS
o BX MY L ELAE UidE vk o] A
AL 7IEARE AHBE AUY AW EQ
a9 vd 37 ~ 81% A9 ELa FAge
B ol 2Fstel ¢ AR WP P4
2 AR steanz Ay nH A @
& AT¥A g% F3=z Asdg 4eny
f9 7t nAFe B4E A Adsd] PH
A 2L EA g e AL ARE A
B A9 vid 14 ~ 43% =) & EA
ZAAE LAt ALudfe A4 vy s}
&0173fe B9 289 AdEH} JeEndx
%e 2L B AYeM 9 THAN 33e

A

Brake horse power(ps

7 URARe] =7 41°C ~ 61°Ce) »e)
ARem2 of x HHdME A= Az &
7t 22 JdEA 4%t dEY A2 AR
oo £ 48 GEAM d8gEE AN 2%
HolZg Ay Atk gl A7 =eFH77AA
duo ex7} 37 su2 dA EAxgAA
EAEE A 2E€ 53 ¥dE AL #1
8 Aot B¢ JheuRe &AL
7t vetugeid & d¥exe exydrd o
¥ HANA vZFE FEAAT @ Aew
AteEn 71 e A9 YRdAM B 9
g 7ol 3 $E &4e] wWel 60°C ol
L2 7} A71717t ol e AID FE o
4% WY Fol &Y Aoz wodd AR
o w3 oZfe Ea7t Fdd AL 2 F 9
Aol oj3td vlZfrel nPxd I EFJY
B39 FU ET 7B 4Bz AT A2
of AA FA% A YAYFE T JuA
2999 At we AP JYFE&A I
R 71AFR &49 Aol g% dd= 49 F
. 2d¥dAME ¥ FA4AQ P88
A7) A, =F FHo] ¢HY GFHAN
& AA%T Jd ¢PFs &S FAsA vi=
HE Folol ¥ Aoz W9 €4

16

e m =

Fig. 5 Brake horse power vs. engine speed for
4 fuels
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Fig. 6 Brake Specific fuel consmption vs. engine speed for
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Fig. 7 Brake Specific fuel consumption vs. engine speed for
4 fuels at 2/4 load
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Fig9 Brake specific fuel consumption vs. engine speed for
4 fuels at 4/4 load
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