% 46 % % 4 2 Afe Tl K F IR Ca KA FE R Vol. 46 No. 4
2023 # 4 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Apr, 2023

DOI.:10. 3969/j. issn. 1003-5060. 2023. 04. 011

BB 1Y 52 30 BB T 5

XNER, F M, THE
CHIE T R AR SKH TAEERE, 228 S8 230009)

W OE UM EHE S SR AR W X AR Bl 0 2 R IF RIS . At P 23 e THIR %A 10,30,
50 K/min NI AN EHAER S, BT A S iR 2 b i B 2 ANRHIERE 3 IR A AT AR R LT AE R AR . R
i Flynn-Wall-Ozawa(FWO) 1 Fil Kissinger- Akahira-Sunose (KAS) 3= 138 #A &1 34 09 15 1L . 43 51 S~ 63. 90 ~
205. 23 kJ/molFll 59. 56~203. 85 kJ/mol, 434 1% L RER A (distributed activation energy model, DAEMD 114
FRETAF M. FIH] shulffled complex evolution(SCE) J7 i AL 31 1125 S5 DAL AR 5l 1 2 2 50 fry 44
2 S SRR S VS . AT R B 220 53 A W B SR 25 biopyrolysisFOAM #E — B BN ST A
FRARALIS PRSI 2% S EANE RIS E. BEUSER B  ZEA R I THEHCR T  BHSE R 5 SR i v &

KA ML I 8l 712 s SCE 2 R flifb B  OpenFOAM - & £ {E AR
FE 4 EKE . TK62 XkiRER: A XEHE:1003-5060(2023)04-0494-06

Experimental and numerical simulation of pyrolysis of pine needles

LIU Haoran, LI Yang, WANG Changjian
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; Pine needles were selected as typical biomass to investigate their pyrolysis kinetics. The thermo-
gravimetric experiments were carried out on pine needles under an inert atmosphere with heating rates of 10,
30 and 50 K/min. There were two characteristic peaks in the mass loss rate curve, corresponding to the py-
rolysis of hemicellulose and cellulose. Flynn-Wall-Ozawa(FWQO) and Kissinger-Akahira-Sunose(KAS) meth-
ods were used to calculate the values of activation energy, which were 63. 90-205. 23 kJ/mol and 59. 56-
203. 85 kJ/mol, respectively. The distributed activation energy model(DAEM) was used to calculate the val-
ue of the pre-exponential factor. The shuffled complex evolution(SCE) optimization algorithm was applied to
optimizing the calculated parameters. The predicted values using the optimized pyrolysis kinetic parameters
match the experimental data well. The developed multi-component biomass pyrolysis solver, which is named
biopyrolysisFOAM, was used to further simulate the pyrolysis of pine needles. The optimized pyrolysis kinet-
ic parameters were used as the initial parameters, The simulation results fit well with the experimental data at
different heating rates.

Key words: pine needle; pyrolysis kinetics; shuffled complex evolution(SCE) global optimization algo-

rithm; OpenFOAM platform; numerical simulation
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