
C – 27 
 
The intensive drive towards “energy independence” has led the world to consider plant 
oils as extenders or replacements for Diesel fuel. Interest in the use of plant oils has 
continued because they are domestically producable and are a renewable energy source. 
The satisfactory use of plant oils as substitutes for Diesel fuel in their unmodified from 
for short-term operation is proven. Serious injector deposits, engine contamination and 
engine wear problems experienced with unmodified plant oils fuels have been partially 
overcome by plant oil modifications resulting in satisfactory medium-term operations on 
some fuels. 
 
Engine performance, combustion characteristics, exhaust emissions and engine durability 
of pre-chamber, swirl-chamber, direct-injection compression ignition engines operated by 
ordinary Diesel oil, neat Canola oil and their emulsions were investigated experimentally. 
There are small differences of the experimental results between ordinary Diesel oil and 
Canola oil; however, the general tendencies of the engine performances and exhaust gas 
characteristics operated by Canola oil and its emulsions are as follows:  
 
As calorific value of Canola oil is 7% lower than that of Diesel fuel, a corresponding 
reduction of torque and power output (only 2%) was observed. The reason for this small 
difference is a higher quantity of injected Canola oil than of Diesel fuel due to the higher 
viscosity of the oil. 
 
Carbon monoxide (CO) emissions are higher with Canola oil compared to Diesel oil 
within the whole operating range. Further with Canola oil, an increase in hydrocarbon 
(HC) emissions (ppm) has been measured for most of the tested engines. Due to slower 
combustion and lower maximum temperatures in the combustion chamber emissions of 
nitrogen oxides (Nox) ere up to 25% lower with the oil. Soot emissions were lower in the 
whole operating range with the oil. 
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Income of paddy farmers is continuing to decline due to high inputs for cultivation and 
also, heir harvest cannot be sold at a reasonable price. A parboiled paddy mill was 
developed for the farming community to convert their paddy into rice by themselves in 
order to increase their in come. No. 3steel huller with an efficient husk aspirator system 
was coupled to a two-wheel tractor, which is commonly used for paddy farming. 
Steaming tank made from an empty oil-half drum with a wire mesh tray was introduced 
to produce high quality parboiled paddy. 
 
Parboiled paddy of BG 11-11 and BG 94-1 produced using the steaming tank and drying 
in the sun was used to evaluate the mill for milling quality of rice, capacity of the mill 
and fuel consumption for the two-wheel tractor. Comparison was made with the 
improved husk aspirator and conventional fan system used for removal of husk.  
 



The improved paddy mill produced higher rice yield than the similar conventional mill 
and gave a processing capacity of 103 to 115 kg/ h consuming 600 mL of diesel. The 
developed husk aspirator system can be introduced to present huller mills in order to 
reduce milling losses eliminating dust formation in the surrounding area. 
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The objective of this project to design and construct a two wheel tractor with an 
improvement of steering without any confusion in spite of a road beign flat or steep. For 
this project available EMIE 7 Chinese tractor was innovated with a new design of 
independent brake system to the two independent pinion wheels of the gearbox for 
getting rid of the problem, described below. Leading and trailing shoe brake assemblies 
were used for the brake system. 
 
The power from the engine is transmitted to the driving wheels through two independent 
clutches of the gearbox. Unlike the friction clutches, this type of dog clutch has two 
operations either to engage or to disengage. When one clutch is being disengaged of a 
particular wheel, engaged wheel an move faster than the other. 
 
But when it is going on a downhill, most times the engine acts as a brake. As the engine 
is driven by the load/ inertia under this condition, the forces acting on the wheel by the 
ground will be reversed. When the tractor is to be steered to left or right, the clutch of the 
wheel of opposite side has to be disengaged, as the weight or the inertia of the load 
applied on the wheel tends to move at a greater speed than the engine driven wheel. 
 
The brake system, which is being operated simultaneously with the independent clutch, 
was tested in various road conditions and load conditions well. But we observed that this 
break system has to be improved to withstand greater load conditions. This problem can 
be controlled by introducing a reliable break system to the trailer.  
 
Required break torque at the driving wheel, say TA and the required torque at the 
designed break system, say, TZ. 
 
TZ. can be calculated as, 
 
TZ=0.1546  TA  
The type of break system is ideal for the tow-wheel tractor for preventing the directional 
change in turning to a particular side while moving on a downhill. This will also prevent 
the operator bring confused due to the directional change and ensure the safety. As the 
above said problem arises only when moving on down slopes, this problem has been 
neglected by most of the design Engineers. 
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