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Abstract Recently, the depletion of fossil fuels, global warming and environmental pollution have emerged as a
worldwide problem, and studies of new renewable energy sources have been progressed. Among the many renewable
energy sources, the use of bio fuel has the potential to displace fossil fuels due to low price, easy to handle, and
the abundant sources. Pyrolysis oil (PO) derived from waste wood and sawdust is considered an alternative fuel for
use in diesel engines. On the other hand, PO is limited to diesel engines because of its low cetane number, high
viscosity, high acidity, and low energy density. Therefore, to improve its poor properties, PO was mixed with alcohol
fuels, such as ethanol. Early mixing with ethanol has the benefit of improving the storage and handling properties
of the PO. Furthermore, a PO-ethanol blended fuel was injected separately, which can be fired through pilot-injected
diesel in a dual-injection diesel engine. The experimental results showed that the substitution of diesel with blended
fuel increases the amount of HC and CO, but reduces the NOx and PM significantly.
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Viscosi Water C H (6] Density Cetane
Fuels [cSt at 40th1 LHVIKVE] | entoe) [Wt.%] [Wt.%] [wt.%] [ke/m®] number
Diesel 27 458 . 85.0 126 - 821.0 526
Ethanol 1.07 269 <030 52.1 132 347 772.0 810
WPO 95 159 33.62 41.0 10.1 48.8 1193.5 525

Table 3. Injection timing conditions of test fuels

IMEP Diesel Bli)ni(lied SR Blended Oil SR Blended Oil SR Blended Oil SR Blended Oil SR
2bar P17, M7 - 0% BTDC 0° 12% BTDC 2° 27% BTDC 3° 42% - -
4bar P16, M7 - 0% BTDC 0° 25% BTDC 3° 40% BTDC 5° 54% BTDC 4° 65%
6bar P15, M6 - 0% BTDC 4° 17% BTDC 7° 42% BTDC 7° 52% BTDC 6° 66%
8bar P15, M6 - 0% BTDC 4° 12% BTDC 4° 28% BTDC 7° 48% - -
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