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Abstract

Pyrolysis oil (PO), also known as Bio crude oil (BCO), has the potential to displace significant amounts of fuels that are
currently derived from petroleum sources. PO has been regarded as an alternative fuel for petroleum fuels to be used in die-
sel engine. However, the use of PO in a diesel engine requires modifications due to low energy density, high water contents,
low acidity, and high viscosity of the PO. One of the easiest way to adopt PO to diesel engine without modifications is emul-
sification of PO with the fuels that has higher cetane number. However, PO that has high amount of polar chemicals is
immiscible with non polar hydrocarbons of diesel. Thus, to stabilize a homogeneous phase of diesel-PO blends, a proper sur-
factant should be used. In this study, a DI diesel engine operated with diesel and diesel-PO emulsions was experimentally
investigated. Performance and gaseous & particle emission characteristics of a diesel engine fuelled by diesel-PO emulsions
were examined. Results showed that stable engine operation was possible with the emulsions and engine output power was

comparable to diesel operation.
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Fig. 1 PO-Diesel emulsion according to surfactants: (a)
Hypermer 2234, (b) Span 20, (c) Polysorbate 20
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Table 2 Base diesel engine specifications

Specifications Resources
Type 4 stroke DI diesel engine
Displacement 1,858 cc
Cylinders 1

Intake system Natural aspiration

galg. ARslg. el Sade] tat og 24 Bore x Stroke 130 x 140 mm
A= =4 5t0] v wak ASE Table 19] LERASICH 2 Compression ratio 17.1
BEANE FARA /B 2§22 Y (K-Petro)ol Injection system Common rail injection
975l BAIsk Aot GESS= gA gy A9 Nozzle diameter 8x®0.124 mm

Table 1 Properties of test fuels

Type LHV Water C H (¢ \Ziscosity . Densit3y

(kJ/g) (%) (%) (%) (%) (mm</s at 40°C) (kg/m?)

Diesel 45.8 - 86.3 12.8 - 2.7 821.0
BCO 15.9 33.62 41.0 10.1 48.8 9.5 1193.5

BCO5 44.0 1.52 83.2 12.3 44 3.0 840.5
BCO10 41.8 3.05 80.9 12.2 6.8 3.4 860.1
BCOI15 40.5 4.75 78.0 12.0 9.9 3.8 878.2
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'Diesel | [Emulsion | - -TQ’E

1. Fuel pump
2. Fuel inflow valve
3. Common rail
4. Fuel filter

9, Laminar flow meler
10. Sensor amplifier
11. Manometer

T. Thermocouple
P. Pressure sensor
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Fig. 13 Particle number size distribution of test fuels at

IMEP 0.2 & 0.8 MPa
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