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In general, biodiesel has higher viscosity and enthalpy properties than diesel
fuel. Resulting in a homogeneous fuel injection into the air and generate less
combustion than diesel fuel. The difficult evaporation of biodiesel requires more heat
in the combustion chamber to help the biodiesel fuel evaporate better. By increasing
the compression ratio of the engine to the use of biodiesel fuel from 3 different plants

| Therefore, the researcher is interested to study the combustion capacity and
exhaust gas emission of diesel engines at various compression ratios using biodiesel
from all 3 vegetable fuels. namely Palm (POB100), Rice Bran (RBB100) and Coconut
(COB100) tested under the conditions at speeds of 1,500 rpm, the compression ratio of
16:1 to 18:1 and change' the load at 25% to: 100% and in the production of biodiesel
fuel from All 3 fuel fuels used the transesterification process from the production. Using
that process, the yield (% Yield) of the POB100 reaction was the highest 96.36% and
From the test of combustion characteristics of biodiesel fuel compared with diesel fuel,
it was found that POB100 and COB100 had the ID which was shorter than diesel fuel.
And in accordance with BTE at various compression ratios of POB100, COB100 is
higher than diesel fuel. NOx emissions of POB100 and RBB100 are higher than diesel
fuels, but COB100 is lower than diesel fuels. CO emissions of POB100, RBB100, and

COB100 have higher values than diesel fuel at various compression ratios. HC fuels



POB100 and RBB100 are higher than diesel fuels, but COB100 has lower emissions
than diesel fuels. Slightly 0.20% and smoke opacity shows that POB100, RBB100, and
COB100 have significantly lower emission than diesel fuel. It can be seen that the direct
use of biodiesel fuel with diesel engines may not be suitable.

With the results of the above research, the researcher is interested to study
the effects of fuel use. Biodiesel, diesel mixed at a proportion of 20% and 40% by
volume respectively, tested with the same engine as the previous test. The test results
showed that B40 and B20 on average, all 3 compression ratios. There is a delay in the
ignition. Less than diesel fuel and BTE higher than BSFC diesel fuel. POB40, POB20,
RBB20, and COB20 are lower than diesel fuel, but for RBB40 and COB40, BSFC is
slightly higher than diesel fuel. In terms of emissions, NOx emissions of B20 and B40
" fuels tend to be lower than diesel fuels. CO, HC and Smoke emissions tend to be lower
than diesel fuels. When considering the effect of adjusting the compression ratio of 16:1
to 18:1, it was found that its improved performance and improved emissions. On
average, every fuel, every load ID decreased by 16.40%, BTE increased by 5.98% and
BSFC decreased by 4.93%. CO emissions decreased by.32.08%, HC emissions
decreased by 29.40%, smoke emission decreased by 44.06% but for NOx emissions
increased by 22.20%. In summary, an increased compression ratio to improve the
performance of biodiesel fuel close to diesel fuel. In particular, fuels with a higher
viscosity than diesel fuels have a significant effect. For example, RBB100 has a BTE
effect that increases from adjusting the compression ratio 16 to 18 to 33.62%, and BSFC

decreasing by 25.68%.
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