. . a = a 1Y) a ¢ aa o a o
d.EI'I' NIeTIenssukazmalulaganaInnssy anInetdenwdug N 1 atun 6 weadnieu - Suneu 2566
Joumal of Engineering

Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 6 November — December 2023
and Industrial Technology

UNANIY (Research Article)
a % v a v a < = - v = ¢
NSHANUNILNUTININAENITINTS haTauwuutsvasTanatNanagdauldulunSasaun

Fusing gaen1s’, Audwm lyenes' uag ings AU’
taniyimnssueieanausriuanmseting angdmnssumaniuazimaluladonavnssy wnivedeniv@ug

*éﬂizﬁ’luamummmé’uaﬁ'ﬂ: keyoon.du@ksu.ac.th, k_duanguppama@hotmail.com
(FuunAu: 25 AAIAN 2566; WALUUNAIL: 15 WOFRNEY 2566; MBUSUUNAIN: 29 WoFRNaw 2566)

unAnga

nsudntuanmdensinlsladauuuimestunaienaaeuldanluedowus Hinguszadiie
Inlsledauuusvesiidostudevlundosufnsaingdladiuniisnsnistoudama 1 Alansu/dlue uas
guvndufiisen 500 esmueaiia Snarnslianudou 50 esmwaideadouni ieAuganimmaaesaunaina
demuTuamaldvenituiinw uasthihfudinwlviesgisaudeu munin ey 9y
Inl-gafal warUmand Mnduthisiudnmildenlunaufisadisnsdaudosas 100:0 80:20 60:40 40:60
20:80 waw 0:100 Tngimiin wan1s3ds wud1 fsnamaldveniduianimiesas 61.8 lavthwiin Taguhify
Fanmmdniildunangaeuiiudeimdeduiesay 453 lathwiin sediemesiaud® wut difudnmid
Ao 32.6 wnzga/Alaniu arumiln 7.9 wufalnand Anlwiigamgl 26.2 ssmeaidoa eyt
Frnmillunauiuiiwaludanduiionasiosay 20 Tnevmidn Aanudousazgamgdfnlidinty susdianu
nilnanasogrsreiiies nanismadeuinduianinluieiessud wui Prefuuseansnmmanlndaneluios
wnlvdllsgvanysaldmaliusunalalasaiveunazasuouseuenlananatognsdnian Jamsroganauide
ifioUszendldthitdnmnlueiessudifofnuaussoulussesensioly

Aaagy: m3lnlsladauuuiss ey wIndeud ddudinm

NN3OBIUNAIN: Tusins g3enns, Auvumn lyenes uag 1ngs aguan, "Mseanisiuginiwmenisinlsladawuy
Sweswnaienageuldnulunieseud”, 11sasdmnssukazimaluladeanavinssuy uniineraenaug, vol. 1,
no. 6, pp. 15-27, 2566.



. ‘ a = a 1Y) a ¢ aa o a o
d.EI'I' NIeTIenssukazmalulaganaInnssy anInetdenwdug N 1 atun 6 weadnieu - Suneu 2566
Joumal of Engineering

Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 6 November — December 2023
and Industrial Technology

UNAININE (Research Article)
Production of bio-oil by fast pyrolysis of biomass for testing in engines

Chinnapat Turakarn', Kumpanat Chaiphet' and Keyoon Duanguppama®*

! Department of Mechanical and Mechatronics Engineering, Faculty of Engineering and Industrial Technology, Kalasin University

* Corresponding Author: keyoon.du@ksu.ac.th, k_duanguppama@hotmail.com
(Received: October 25, 2023; Revised: November 15, 2023; Accepted: November 29, 2023)

Abstract

Production of bio-oil by fast pyrolysis of biomass for testing in engines. The objective is fast
pyrolysis of contaminated sawdust in a fluidized bed reactor at a biomass feed rate of 1 kg/hr and a
reaction temperature of 500°C. The heating rate was 50°C/min. At the end of the experiment, a mass
balance was performed to quantify the yield of the bio-oil and the bio-oil was analyzed for calorific
value, viscosity, density, flash point-fire point and ash content. The selected bio-oil was then mixed with
diesel at ratios of 100:0, 80:20, 60:40, 40:60, 20:80 and 0:100 wt%. The results of the research found that
the yield of bio-oil was 61.8 wt%, with the main bio-oil obtained from the cooling water condensation
unit being 45.3 wt%. The properties analysis found that this bio-oil has a high heating value of 32.6
MJ/ke, a viscosity of 7.9 cSt, and fire point of a temperature of 26.2°C. When this bio-oil was mixed with
diesel at a ratio reduced by 20 wt9%, the calorific value and ignition temperature increased while the
viscosity continued to decrease. The results of the test of bio-oil in the engine found that it completely
improved the combustion efficiency within the combustion chamber, resulting in a marked reduction in
the number of hydrocarbons (HC) and carbon monoxide (CO). Therefore, this research should be

extended to apply bio-oil in engines to further study long-term performance.

Keywords: Fast pyrolysis, Sawdust, Engines, Bio-oil
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