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Abstract

This research investigated the effect of ethanol injection in the pre-mixed ratio to
performances and exhaust emissions. The advance injection fuel was 99.8% pure
ethanol and palm biodiesel was used as ignition fuel in the dual fuel operation. The
experimental research operated on a direct injection single cylinder diesel engine. The
ethanol injector was equipped at 10 cm before the intake valve. The ethanol was
injected at 30 to 210 crank angle degree after top dead center (ATDC). The engine speed
was adjusted at 3 levels (1200, 1500, and 1800 rpm) and the break mean effective
pressure (BMEP) was regulated at 6 levels (0, 143.2, 286.5, 429.7, 572.9, and 716.2 kPa).
The heating value ratio of the ethanol to the overall total fuels (rp) was 0-0.85. The
equivalence ratio of total fuels (@) was 0.15-0.5.

In the performance test, the experimental parameters investigated were brake
specific energy consumption (BSEC) and brake thermal efficiency (nw). The exhaust
emissions, the parameters were hydrocarbon (HC), carbon monoxide (CO), carbon
dioxide (CO,), and nitrogen oxide (NO,).

The results of of ethanol-palm biodiesel as dual fueled at rp in the range of
0.491 to 0.717 was compared between diesel oil at 1200 to 1800 rpm of engine speed
and 716.2 kPa of BMEP. The comparison showed that the BSEC decreased 47.86-
49.75%, Ny, increased 91.33-101.18%. The effects of combustion on the exhaust
emissions were that HC increased from 0 ppm in diesel mode to 90-373 ppm in dual
mode, CO increased 5.56-475%, CO, decreased 3.5-44.04%, and NOy was 0 ppm.
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