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Influencing factors and their application analysis in
numerical simulation of straw pyrolysis
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Abstract In order to further clarify the influencing factors of straw pyrolysis process and their interactions, this study
systematically analyzed the current literatures on straw pyrolysis at home and abroad, and summarized the problems
existing in the research of straw pyrolysis. From the perspective of numerical simulation analysis, the factors affecting
the straw pyrolysis process were summarized and classified, and the factors that need to be considered in the
numerical simulation and their applications were analyzed. For example. the instantaneous temperature distribution,
volatile flow path, straw particle regular flow path and concentration distribution, and other transient physical quantity
changes during the straw pyrolysis process can be monitored in real time based on unsteady numerical simulation. The
necessity of combining CFD numerical simulation with experiments and theoretical derivation to study the pyrolysis of
straw is expounded, and the feasibility of this research method is analyzed.
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Table 1

Component and composition analysis of common straw''!] %

214343 #7 Component analysis

T4 #r Proximate analysis

i FF il 2
£ N2 & “ >/ A s g ;
Straw type HF Y4 EK Y H VNS R Ko [ A2 filk
Cellulose Hemicellulose Lignin Volatile Ash Fixed carbon
7K G 5 FF 41.7540.04  14.2040.23  20.46+-0.60  76.87+£1.39  13.074+0.16  10.0640.18
Rice straw
INEFEFE 38.6840.01  17.904£0.29 22.47+0.35 80.70%1.04 9.3740. 32 9.934-0.28
Wheat straw
K FEFF 35.9640.67 13.682+0.35 22.50%0.06 82.214+1.15 8.86+0. 18 8.934+0.17
Corn straw
FEFF AP JGZ 53 Ultimate analysis
Straw type C 0] N S
TR AT 40.06=0. 07 5.4740.06 40. 2340. 07 0.6920.01 0.4820.01
Rice straw
IINFE AT 42.9540. 09 5.6440.08 40.5140.08 0.7640.02 0.7840.06
Wheat straw
FORFEFT 43.2840.05 5.924+0.05 39.32+0.09 1.96=+0.07 0.6640.03

Corn straw
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Table 2 Main functional groups and corresponding products of different components
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Table 3 Main chemical reactions and its products of various functional

groups and components in pyrolysis
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Table 4 Advantage and disadvantage of pyrolysis equipment based on different heat transfer methods
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Pyrolysis device

AT %

Heating method
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Equipment advantage

transfer method and disadvantage
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