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Application of Plastic Waste Pyrolysis Oil for Small Agricultural Diesel Engine

31 eune™ Anfding anadnd' Usedaas Saulnyad" g3mi 51915nd" uae gawa Sogun'

Nigran Homdoung" "~ Kittikorn Sasujit' Praphatsorn Rattanaphaiboon' Churat Tararux'

and Surapon Riyana'
L ANgnfunaanuna iy 1ninenaewily Weslud 50290

' School of Renewable Energy, Maejo University, Chiang Mai 50290

'Corresponding author: Tel.: 084-1773632. E-mail address: nigranghd@gmail.com

Received: 30 May 2024, Revised: 28 July 2024, Accepted: 18 December 2024, Published online: 30 December 2024

Abstract

Plastic waste is a major environmental problem, transforming plastic waste into fuel for use in
agricultural engines is interesting and sustainable environmental management approach. This research
aims to study and apply pyrolysis oil from plastic waste to agricultural diesel engine as a guideline for
plastic waste management in the future. Plastic waste pyrolysis oil was obtained from a fast pyrolysis
process. The experiment was mixed with Diesel B7 at a ratio of 10%, 25%, and 50% and tested compare
with 100% Diesel B7. The test engine was used a 598 CC, single cylinder and connected to a 5 kW
dynamometer. The engine speed was adjusted in a range of 1,000-2,000 rpm and using a constant 60% of
load. The results were found that, the agricultural diesel engine was worked well with using B7 diesel
mixed with plastic waste pyrolysis oil at a ratio of 10%. The engine was provided performance in engine
torque, brake power, thermal efficiency, fuel and energy consumption lower than using 100% Diesel B7.
Exhaust emission, Using B7 diesel fuel mixed with plastic waste pyrolysis oil was produced higher carbon
monoxide and hydrocarbon than using B7 diesel alone and exhaust emission was obtained within
standards. When pyrolysis waste plastic oil can be used as fuel for diesel engines. Therefore, the
government should promote and expand technology for transforming plastic waste into fuel to reduce

plastic waste problems and reduce diesel imports in Thailand.
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hifufien uansfensad 1 msiluliveaeutuinfessudlfidhiulnlalstalunauiuiitufisaludndu 109%
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Tutas 43.21 MJ/kg 44.25 MJ/kg Uay 44.88 MJ/kg muasiu

M19199 1 AasandiinduiwauaziiulnlalsBaveswanasin

Fuel properties Method Limit Diesel (B7) PPO
Density at 15.6 °C (kg/m?) ASTM D4052 - 835 823
Flash Point (°C) ASTM D93 >52 66 54
Kinematic Viscosity at 40 °C (cSt) ASTM D445 1.8-4.1 3.44 3.11
Pour point (°C) ASTM D97 <10 -8.7 -
Specific gravity at 15.6 °C ASTM D4052 0.81-0.87 0.835 0.824
Cetane number ASTM D613 >50 56.57 ae.7
Gross calorific value (MJ/kg) ASTM D240 - 45.56 45.24
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Specifications of engine Detail

Engine type Diesel, single cylinder, d-stroke, horizontal
Model ET 110

Bore x Stroke (mm) 92 x 90

Displacement (cm”) 598

Compression ratio 21:1

Standard injection pressure (Bar) 200
Alternator model Daici 5 kW, 220V
Load of engine 5 KW Tubular heater
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RosnANAwUEeinY (Fuel consumption: M) §asiauduiUdsmdsnusinig (Specific energy
consumption: SEC) usednn3essus (Torque: T) mdausniniaseus (Brake power: Pb) Usz@ndaimmig
AuTeuluIA (Brake thermal efficiency: /,,) LazuaRuiinTuiuAIeud AmuEisounieoudildnndey

v ¥
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FC=

o FC fo dasanuduassidiugoamds (L/h) m Ao dasianuduassiniugends (kg) r Ao

AruRLuT R emnEs (ke/m?) waz ¢ Ao natlunisiunieseus (h)
= Wgr (2)
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