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An Experimental Study on the Exhaust Pollutant Reduction
in Diesel Engine using a Rice - bran Qil

M.H.Lee-dJ.S.Lee - B.G. Yu - K. O. Cha

FR7|28d : Rice - bran oil(n] 7}%), Ultrasonic energy(3 &9} of|\44}), Exhaust gas analyz-
er(¥] 7] 7}~ EA17]), Smokemeter(v] & =3} 7] ), Eddy - current type dynamome-
ter($} F2 A7) £ 4), Sulphur dioxide(SO2, ©]4t3 /%), nitrogen oxide
(NOx, A 2AH3HE), Smoke(v] <)

Abstract

Exhaust emissions in diesel engine are affected by fuel properties, but the reason for this is not
clear. Especially, the recent strong interest in using low - grade fuel such as the rice - bran oil for
alternative diesel fuel demands extensive investigation in order to clarify the exhaust emissions.
Bio - Diesel oil has a great possibility to solve the pollution problem caused by the exhaust gas
from diesel engine vehicles. The use of bio — oils in diesel engines has received considerable atten-
tion to the forseeable depletion of world oil supplies. So, bio — diesel o0il has been attracted with
attentions for alternative and clean energy source. The purpose of this paper is to evaluate the fea-
sibility of the rice —bran oil for alternative fuel in a diesel engine with regard to exhaust emis-
sions.
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Table 1. Chemical and Physical properties of the

fuels used
) . | Rice bran
Contents Light Oil oil
" Carbon(%) | 857 | 7172
Hydrogen{%) l 13.6 11.6 ]
Carbon residue(%) 0.20 0.307
7 Sulfur 0.093 | 0.002
Ash(%) 0.001 <0.01
"~ Specific Gravity(15/4C) | 0.8484 | 0.920
Kinematic Viscosity(37.8°C, cSt)| 2982 | 63.50
Higher Calorific Value(cal/g) 10920 9500
~ Lower Calorific Value(cal/g) i 10244 | 8939
Flash Point(C) ‘ 47 >150
Pour point(C) A - 22 5.0
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Table 2. Specifications of the engine tested

Item Speaﬁcatmn
Honzontal water-cooled
Type 4~ stroke cycle diesel
| engine with a single
cylinder

’I‘ype of inj lnjectan f‘W o

Compressmn ratio 19:1

Dfrect Inj chtlon

| Total stroke volume () | 0.631
| Cylinder bore xstroke (mm) |~ 92x95
" Maximum output R
(KW/rpm) 9.9/2200
T‘*'Mé&fmﬁ}ﬁb}g& R
(N - m/ rpm) 44.2/1800
‘Continuous cruising i)&verﬂt T
o GWrpm) 7,;,4,21?12,2??_, -
Spec1ﬁc fuel consumption
(g/kW h) 252(0.290)
o Usmg ‘fuel | KS No.2 Diesel Fuel
f‘ﬁél m}ecﬁ;ﬁipﬁ}np " special Bosch type ]
| Injection pump ~ 03¢,4holes

mam@lly driven handle ]
forced circulation

pressunzed radiator

Siartlng system

Lubncatmg sys'temm

Coolmg system
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Fig. 1. Full load characteristics curve of the tested
engine.
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@ Engine (@ Engine dynamometer

(@ Dynamometer controller @ Throttle controller
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{® Water outlet @ Fuel in @ Muffler

Fig. 2. Schematic diagram of the engine perfor-
mance test system
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Fig. 3. Schematic diagram of the fuel heater

Table 3. Specifications of the exhaust gas analyz-

er used
Dimensions(mm) 450 % 230 x 300
L Welght(kg) . 9.5 B ]
Fuel Temperature('C) ~ 0~1200
Inlet Temperature(C) o - 0~600
0% 0~25 )
| CO(%) ~ 0~4000
COy(%) S 777770 ~20
| NOppm) 05000
NO,(ppm) 0~800 )
__ 8O04(ppm) L ~0~500
_ Pressure(mbar/hPa) _0~150
Efficiency(%) 0~100

Table 4. Specifications of the smokemeter

Method | Fxlter Ppaper reflection type
Range 0 1009 (pollutl(;;l) B
__Accuracy ~ 3% (full scale)*
Response tlme o <2 sec N
Yglitaﬂge_ﬁi B ) AC lOOY + lOV
Dimensions(mm) 400 x 220x 370
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Fig. 4. Brake horse power vs. engine speed for 4
fuels
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Fig. 5. Sulphur dioxide vs. engine speed for 4 fuels
at 4/4 load
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Fig. 6. Oxides of nitrogen emission vs. engine
speed for 4 fuels at 1/4 load
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Fig. 7. Oxides of nitrogen emission vs. engine speed
for 4 fuels at 2/4 load
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Fig. 8. Oxides of nitrogen emission vs. engine
speed for 4 fuels at 3/4 load
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Fig. 9. Oxides of nitrogen emission vs. engine speed
for 4 fuels at 4/4 load
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Fig. 10. Smoke emission vs. engine speed for 4
fuels at 1/4 load
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Fig. 11. Smoke emission vs. engine speed for 4
fuels at 2/4 load
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Fig. 13. Smoke emission vs. engine speed for 4
fuels at 4/4 load
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