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Abstract
Based on the Lord-Shulman generalized thermoelastic theory, this paper studies the electromag-
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netic thermoelastic coupling problem of one-dimensional solid fins and porous fins subjected to
transient thermal shock under the action of a vertical uniform magnetic field. The control equa-
tion is solved by numerical method, and the distribution of temperature and stress is obtained. In
addition, the effects of the pore effect (Np), convection effect (Nc) and radiation effect (Nr) on the
temperature and stress of the porous rib are also studied. The results show that the pore effect,
radiation effect and convection effect are beneficial to heat transfer under non-Fourierheat condi-
tion. The heat transfer efficiency of porous fin increases with the increase of parameters, and the
radiation effect has the most significant effect on temperature and stress compared with other
parameters.
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Figure 1. Physical model
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Figure 2. Model validation
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Figure 3. Influence of electromagnetic force on temperature and stress
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Figure 4. Temperature and stress distribution (N,= 0, N, =0, t = 0.05)
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Figure 5. Temperature and stress distribution (N, = 8, N = 0, t = 0.05)
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Figure 6. Temperature and stress distribution (N, =8, N, = 1, t = 0.05)
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Figure 7. Temperature and stress distribution (N, = 8, N, = 1, t = 0.05)
E 7. BEFMNHM(N,=8,N,=1,t=0.05)

5. &

ASCWEIE T 2 AL Ak T R 2 18] S2 1 25 P P o T ) R R AR 5 1) 58 RASI Lo B P D9 E
XY AT T WS SR EER U AL EE R A AT B, TR 7T T FLBR A RO N 58 56 RN N X
HIARSE Ne X 22 SLI A B PERERI M . 45 SRR W] 1) B A A TRESIASETS , BE o BEX RS AT
SEMAAR)N, SEEREWIN J) o0 A o WES 9 L IR AFAE 2 B BN 0 A B I 8 s 2 TR (RS, B A e
BRAESEI AL EAZ A o 2) Np» Np» Ne BESE R A R, Horp N A% BRI 55K, N R 5 /) o
3) JCE AN R IR T3 70 A A W ) oz B 52 s T4 I TR) AN A B 4N (8] A B2, 175 N, Ny, N 55 2800 FE 8]
Wi AT R .

SE K

[1] Kundu, B. and Lee, K.S. (2012) Fourier and Non-Fourier Heat Conduction Analysis in the Absorber Plates of a
Flat-Plate Solar Collector. Solar Energy, 86, 3030-3039. https://doi.org/10.1016/j.solener.2012.07.011

[2] Kundu, B. and Lee, K.S. (2013) A Non-Fourier Analysis for Transmitting Heat in Fins with Internal Heat Generation.
International Journal of Heat and Mass Transfer, 64, 1153-1162.
https://doi.org/10.1016/].ijheatmasstransfer.2013.05.057

[3] Kraus, A.D., Aziz, A., Welty, J. and Sekulic, D.P. (2001) Extended Surface Heat Transfer. Applied Mechanics Reviews,
54, B92. https://doi.org/10.1115/1.1399680

[4] Kiwan, S. and Al Nimr, M.A. (2001) Using Porous Fins for Heat Transfer Enhancement. Journal of Heat Transfer, 123,
790-795. https://doi.org/10.1115/1.1371922

[5] Hoshyar, H.A., Ganji, D.D. and Abbasi, M. (2015) Analytical Solution for Porous Fin with Temperature-Dependent
Heat Generation via Homotopy Perturbation Method. International Journal of Advances in Applied Mathematics and
Mechanics, 2, 15-22.

[6] Darvishi, M.T., Gorla, R.S.R., Khani, F., et al. (2016) Thermal Analysis of Natural Convection and Radiation in a Ful-

DOI: 10.12677/m0s.2021.101019 185 e RSE TR


https://doi.org/10.12677/mos.2021.101019
https://doi.org/10.1016/j.solener.2012.07.011
https://doi.org/10.1016/j.ijheatmasstransfer.2013.05.057
https://doi.org/10.1115/1.1399680
https://doi.org/10.1115/1.1371922

RN, TR

(71

(8]

[9]

[10]

[11]

[12]
[13]
[14]

ly Wet Porous Fin. International Journal of Numerical Methods for Heat and Fluid Flow, 26, 2419-2431.
https://doi.org/10.1108/HFF-06-2015-0230

Gorla, R.S.R. and Bakier, A.Y. (2011) Thermal Analysis of Natural Convection and Radiation in Porous Fins. Interna-
tional Communincations in Heat and Mass Transfer, 38, 638-645.
https://doi.org/10.1016/j.icheatmasstransfer.2010.12.024

Hatami, M. and Ganji, D.D. (2014) Thermal Behavior of Longitudinal Convective-Radiative Porous Fins with Differ-
ent Section Shapes and Ceramic Materials (SiC and SizN,). Ceramics International, 40, 6765-6775.
https://doi.org/10.1016/j.ceramint.2013.11.140

Atouei, S.A., Hosseinzadeh, K.H., Hatami, M., et al. (2015) Heat Transfer Study on Convective-Radiative Semispher-
ical Fins with Temperature-Dependent Properties and Heat Generation Using Efficient Computational Methods. Ap-
plied Thermal Engineering, 89, 299-305. https://doi.org/10.1016/j.applthermaleng.2015.05.084

El-Maghraby, N.M. and Yossef, H.M. (2003) State Space Approach to Generalized Thermoelastic Problem with Ther-
momechanical Shock. Applied Mathematics and Computation, 156, 577-586.
https://doi.org/10.1016/j.amc.2003.08.009

He, T.H., Shen, Y.P. and Tian, X.G. (2003) A Two-Dimensional Generalized Thermal Shock Problem for a Half-Space
in Electromagneto-Thermoelasticity. International Journal of Engineering Science, 42, 809-823.
https://doi.org/10.1016/j.ijengsci.2003.09.006

Patttss, WS, feREM. SEDURR. Jbat: AR Hikat, 2006.
REA. WTRKBN MY AERT o EZKRIK L S R, 2009.

Mehraban, M., Khosravi-Nikou, M.R. and Shaahmadi, F. (2019) Thermal Behaviour of Convective-Radiative Porous
Fins under Periodic Thermal Conditions. The Canadian Journal of Chemical Engineering, 97, 821-828.
https://doi.org/10.1002/cjce.23240

DOI: 10.12677/m0s.2021.101019 186 e RSE TR


https://doi.org/10.12677/mos.2021.101019
https://doi.org/10.1108/HFF-06-2015-0230
https://doi.org/10.1016/j.icheatmasstransfer.2010.12.024
https://doi.org/10.1016/j.ceramint.2013.11.140
https://doi.org/10.1016/j.applthermaleng.2015.05.084
https://doi.org/10.1016/j.amc.2003.08.009
https://doi.org/10.1016/j.ijengsci.2003.09.006
https://doi.org/10.1002/cjce.23240

	周期性边界条件下多孔肋片电磁热弹性力学性能分析
	摘  要
	关键词
	Analysis of Electromagnetic Thermoelastic Mechanical Properties of Porous Fins under Periodic Boundary Condition
	Abstract
	Keywords
	1. 引言
	2. 物理模型与数学模型
	3. 验证
	4. 结果与讨论
	4.1. 磁场强度对实心肋片温度和热应力的影响
	4.2. 孔隙率对多孔肋片内温度和热应力的影响
	4.3. 周期性边界条件对多孔肋片内温度和热应力的影响

	5. 结论
	参考文献

