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Exhaust Emissions Characteristics of a Small Diesel Engine
using Rice-bran Oil
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ABSTRACT

It seems possible, by use of vegetable oils, to solve the pollution problem caused by the exhaust gas from diesel-
engine vehicles. Recently vegetable oils has received considerable attention as an alternative and clean energy
source to the foreseeable depletion of world oil supplies. The objective of this study is to experimentally investigate
the characteristics of exhaust emissions of a small diesel engine using light oil, rice-bran oil, heated rice-bran oil,
rice-bran oil treated with ultrasonic energy,,

SO, emission from the pure and the treated rice-bran oils was not detected at speeds hgher than 1,800 rpm
while that from the light oil was detected at all the speeds at 4/4 load. NOx emission form these vegetable oils was
generally higher compared to that from the light oil for most of the test conditions. Smoke emission showed the
tendency opposite to that of NOx emission.

The data obtained in this experiment may be applicable for the design of small diesel engine using the alterna-
tive fuels.

F Q2 4-o](Key Words): A& t] g R (small diesel engine), ] 7 rice-bran oil), = -2 7}of|1q Z}(ultrasonic
energy), bl 7] v} & E-(exhaust emissions), ©]AE}-f-3H(sulphur dioxide), ZAAMSE
(oxides of nitrogen), v}l &3(smoke)
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Table 1 Specifications of the engine tested

Item Specification

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

Type

Type of injection Direct injection

Compression ratio ' 19:1

Total stroke volume( £ ) 0.631

Cylinder bore X stroke(mm) 92x95

Maximum power (kW/rpm) 8.1/2200

Rated power(kW/rpm) 5.9/2200

Specific fuel consumption 252029 ¢)
(gkW - h)

Using fuel KS NO. 2 Diesel fuel

Fuel injection pump Special Bosch type

Injection nozzle ¢ 0.3, 4 holes
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Fig. 1 Full load characteristics curve of the
engine tested.
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Fig. 2 Schematic diagram of the engine performance test system used.

—-127-



BFEAIATH A A23A 2% 19983 44

FAR, &EHE AX & oil pan TTY FHF,
7] 728 AxMe w7ld ddF E02FE 50
mm HE Ao, 221 8§ A e A8AHY]

Table 2 Chemical and physical properties of
the fuels used
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Fig. 3 Schematic diagram of the fuel heater used.
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Table 3 Specifications of the fuels tested

Fuel Composition(Wt. base) Abbreviation used
Light Oil Llght 0il(100%) Light
Rice Bran Oil Rice Bran 0il(100%) RB
RB Oil treated with ultrasonic wave .
Ultra Rice Bran Oil (100%) URB
(28.5 kHz)
Heated Rice Bran Qil(41~617TC) Rice Bran Oil (100%) HRB

Table 4 Specifications of the exhaust gas
analyzer used

Dimensions (mm) 450 x230x300
Weight (kg) 9.5
Flue Temperature (C) 0~1200
Inlet Temperature (C) 0~ 600
0, (%) 0~ 25
CO (ppm) 0~4000
CO, (%) 0~ 20
NO (ppm) 0~5000
NO, (ppm) 0~ 800
SO, (ppm) 0~ 500
Pressure (mbar/hPa) 0~ 150
Efficiency (%) 0~ 100

Table 5 Specifications of the smokemeter

used
Method filter paper reflection type
Range 0~100% (pollution)
Accuracy +3% (full scale)*

Response time < 2 sec*

Voltage AC 100V+10V

Dimension 400mm X 220mm X 370mm

(note: * means estimation)
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Fig. 5 Oxides of nitrogen emission vs. en-
gine speed for 4 fuels at 1/4 load.
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Fig. 8 Oxides of nitrogen emission vs. en-
gine speed for 4 fuels at 4/4 load.
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Fig. 9 Smoke emission vs. engine speed for
4 fuels at 1/4 load.
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