18% oM KFZMESBEFEEFER Vol.18, No.2

2020 4F 4 A Journal of Terahertz Science and Electronic Information Technology Apr., 2020

X EHE: 2095-4980(2020)02-0255-04

— MR R SERGRE
R
ChE AL TR G A IR A 78 % 4 TRBFIBE, AR 75 266071)

W OE: AMMEES A TAERBERAER LA, &It T —HAF A MK m# %
LEEMFTEHAE) R ERA AN AEBLER, HARAARTFTERGHTREE, BEXE
W, ARG, A SAN RN EGNBAEGE, RIETHAEBAEA N EHRK M
M MM TRBEEAELREEEFE . FRSIANFILEE LR SRR EF LT S5 A
MR, EREWH, YBRAMENILRER0S, FELNERA20mmi, MAEEREEE, K
WA E A 335 2190% 0L L.

KEIWR: B, ZHERITE; REHEE; mHHHIH
FESES : TN12 XEkPREL A doi:10.11805/TKYDA2019442

A microwave-assisted gas—solid coupling model

SHAN Xiaowen
(Qingdao Research Institute of Safety Engineering, SINOPEC, Qingdao Shandong 266071, China)

Abstract : A gas-solid coupling model is designed, which uses microwave heating porous
medium(silicon carbide) to heat gas indirectly, aiming for the application of gas—solid model coupling and
gas—solid reaction under microwave assisted heating. Finite element simulation software is adopted to
build the model. The accuracy and feasibility of the gas—solid coupling model are verified by coupling
simulation of three physical fields: electromagnetic field, fluid heat transfer field, free and porous media.
The results show that the microwave conversion efficiency is the highest when the porosity of silicon
carbide is 0.5 and the radius of quartz tube is 20 mm, and the microwave energy efficiency is above 90%.
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Fig.1 Geometric model of cavity
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Tablel Model input parameters

material relative permittivity electrical conductivity coefficient of thermal conductivity density atmospheric heat capacity
(2 450 MHz) /(S'm™ J(W-mtK?Y I(kg-m®) 1(3-kg K™Y
SiC 20.08-1.5j 0.16 1380 580 960
N, 1 0 0.025 3 1.262 7 1 039.5

2 ZER5iFie
21 iKW A%

J T W E A BT A E M, AR SCRI BJ22 W R RGN T RRMIRTE, KR AKWIKE 2. LB RLE T,
A2 R 19 mm, JEER 2 mm, MR R 2.45 GHz, 1Ny 300 W, 548 TR HE 5 ik S8k D pie s
F 65 mm, ASKMITEE N 0.4 mis, BRALEEFLIRE K 0.5,
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Fig.2 Measurement system
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Fig.3 Comparison of experiment and simulation Fig.4 Su; with different porosity
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Fig.5 Average body temperature of different
porosity and flow rates
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Fig.6 Temperature rise when the radius of the quartz tube is 20 mm
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Fig.7 Temperature profiles at different radii and flow rates
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Table2 Effect of the dielectric constant on heating
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