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This research aims to design and manufacture a batch type, compact, and movable
biodiesel reactor sized of 150 liter/batch and to study effects on performances, emissions, and
wear conditions of diesel engines using biodiesel as fuels. The study can be separated to 2 parts.
The first part is “the short term test”, which uses the biodiesel - ethanol blends at ratio 0, 5, 10 and
15 percent of ethanol by volume as fuels. The results were compared with those of the engine
using normal diesel as a fuel. The single cylinder (411 cc.) diesel engines, without engine
modification, were used in the performance and emission tests. Engine performance tests were
performed at full load conditions. Measured parameters are toque, brake power, brake specific fuel
consumption, and brake thermal efficiency. The engine emissions, which are CO, CO,, NO,,
blacke smoke, and exshuat gas tempareture, were also measured. And the second part is “the long
term test”, when the neat biodiesel made from wasted vegetable oil (100% biodiesel or B100) was
applied as a fuel in the engine. The tested results of the biodiesel engine were compared with those
of engine using normal diesel as a fuel. In this study, two agricultural diesel engines, KUBOTA
modeled RT110, single cylinder, 598 cc., were used as sourced power to drive the water pump

- under the same condition and without any modification of the engine. This is to investigz;te their

. engine performances, wear conditions, and black smoke exhaust gases after the running period of
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0, 500, 1000, 1500, 2000 hrs. After the completion of the tested run, both engines were removed
from the filed and carried out the performance capacities tests on the engine dynamometer, the
wear-out condition, and the exhausting black smoke.The engine parts, which were measured for
rtherwear-out conditions, were the piston ring, the piston, and the cylinder. These parts were the
parts that directly involve with fuel and might be affected by the fuel quality. In this research,
properties of biodiesel — ethanol blends and normal diesel were axamined and compared. Fuel
properties which are viscosity, flash point, fire point, specific gravity, heating value and cetane
index are the main interest.

The heating value of biodiesel- ethanol blended at ratio at 0, 5, 10, and 15 percent of
ethanol by volume compared with normal diesel fuel is lower by about 6.19, 8.57, 11.9 and 12.6
percent, respectively. Flash point and fire point decreased when the ethanol content had increased.
Viscosity is higher than that of diesel fuel about 1.57, 1.36, 1.18 and 1.08 times, respectively.
However, the viscosity will decrease and closed to diesel property when the amount of ethanol has
been increased. Cetene Index is lower than that of diesel fuel in range of 2.11, 5.76 and 8.84
percent, respectively.

From the performance and emission measurements, on short time test, it was shown
that the addition of 0, 5, 10 and 15 percent of ethanol by volume in biodiesel provided lower
torque, brake power, and brake thermal efficiency with increment of ethanol. The torque, brake
power, and brake thermal efficiency ware lower than those of diesel fuel in rang 1.23-6.04 percent
(at maximum torque 1,500 rpm), 4.1-8.2 percent (at maximum brake power, 2,500 rpm), and 15
percent, respectively. The increment of ethanol in the blend decreases the fuel heating value. This
reflectively increases the value of brake specific fuel consumption by 5.23-19.28 percent (at
maximum brake power, 2,500 rpm) compared with diesel fuel. However, the CO, CO, and black
smoke level were reduced by 41-66.6 percent, 3.7-11.11 percent, and 55.6-72.9 percent,
respectively. Oxides of nitrogen level are increased in range 1.6-8.9 percent, compared with that
using diesel fuel.

From the engine performance and wear-out condition, on long time test, it can be
concluded that the torque and the power of the biodiesel engine is about 5% lower than those of
the diesel engine, averagely in the speed range of 1,000 — 2,400 rpm, at any running period.

Accordingly, the specific fuel consumption ratesof the biodiesel engine is usually about 10%
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_higher. However, the amount of black smoke emission of the biodiesel engine is about 40 % lower
at the 300 hr after running. And the it is reduced to be about 20% lower at 1,000 — 2,000 hr after
running.

For the wear-out condition, it was found that both biodiesel and diesel engine have quite
similar wear-out figures. The biodiesel engine seems to give the slightly higher wear condition.
However, in all tested parts, it is not clear weather biodiesel would harm the engine wear. The
wear condition is more or less depends on operation time more rather than type of fuels. In both
tested run engines and up to 2,000 hr running‘ period, the wear condition of the engines were still

in the acceptable limit of the operating manual of the manufacturing company. Some values might

_be out of the allowance values but still in the acceptable ranges of the manufacturer maintenance

mannal.





