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Abstract

The effects of rice bran oil on the characteristics of performance and exhaust emissions have
been experimentally examined by a single cylinder, four cycle, direct injection, water-cooled and
agricultural diesel engine operating at several loads and speeds. The experiments are conducted
with light oil, blends of rice bran with light oil, and rice bran oil as a fuel. The fuel injection timing
is fixed to 22° BTDC regardless of fuel type, engine loads and speeds. Any oxygen is not included in
light oil, while the oxygen contents of 10.7% are included in rice bran oil. The lower calorific value
of rice bran oil is less than light oil, and the viscosity is very high compared with light oil. In pre-
sent study, it is found that these major differences of chemical and physical properties control the
combustion parameters that affect the performance and exhaust emissions of diesel engines using

a rice bran oil as fuels.
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Fig. 1. Schematic diagram of experimental appa-
ratus

Table 1. Specifications of the engine tested

Items Specifications

Agricultural Diesel Engine

Engine / Model /NDSODI
" Type | Single cylinder, H type, Water -
| cooled, 4 cycle, Direct injection
Bore X Stroke (mm) - 92x9s

_CompressionRatio |~ 19:1
Fuel Injection Timing _ BTDC22° ]
8.2/2200

Max. Power ( kW/i'pm) ‘
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Fig. 2 Full load characteristics of test engine
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Table 2 Chemical and physical properties of fuels

used
\\ 0Oil .
I RB RB(50%) | Light
tem

Kinematic Viscosity
(cSt/310.8 K) 41.43 11.53 3'46_
Specific Gravity
(293 K/277 K) 0.920 0.880 0.844
Sulfur (%) 0.00 0.07 0.17
Ash (%) <0.01 <0.01 <0.01 |
Carbon Residual (%) 0.401 0.299 0.002
Higher Calorific

Value (MJ/kg) 39.61 | 4254 | 4565

Lower Calorific

36.93 39.69 42.57

Value (MJ/kg)
Flash Point (K) 514 337 325
Pour Point (K) 268 260.5 265.5
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Fig. 3 Comparison of brake thermal efficiency with different fuels as a function of engine speed for full,
three quarters, medium and a quarter engine loads
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Fig. 4 Comparison of brake specific fuel consumption with different fuels as a function of engine speed
for full, three quarters, medium and a quarter engine loads
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Fig. 5 Comparison of CO:2 emissions with different fuels as a function of engine speed for full, three guar-
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Fig. 6 Comparison of NOx emissions with different fuels as a function of engine speed for full, three quar-
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