Applied Physics 4%, 2021, 11(4), 232-245 Hans i
Published Online April 2021 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2021.114027

ETHUERIRER 2 AR R

i &S
JEITR, DEERESHEAR Y, WHYR, mE H

Email: hanzihu@stu.xmu.edu.cn

51
il

ek H . 20213 H17H; FHBM: 20214F4H21H; KA HB: 2021447 28H

HE

HANRERA RSN ERNBREERN L —, MASEEREETREANTIAF, BEFHT R
HR A LI BUE SRR T AL B E AR AR A IZ SR, ASC Bl — B N B
SR T IE LA B X IX LB FE BB SR AR BEAT I B 45 . X LT FUAE R RS B (0B A B B Ae 5L,
et RS T, BB T EAARN AR FENL T &M, AIROE R FRE B
BATRER RSN SR, BE, NIRRT EAN B RN A ORI AR R LRt T — &
XK ia

AN, FALR, EREE, HEED

Research Progress of Fluid Convective Heat
Transfer in Rectangular Enclosures Based
on Numerical Simulation

Hanzi Hu
Department of Physics, College of Physical Science and Technology, Xiamen University, Xiamen Fujian

Email: hanzihu@stu.xmu.edu.cn

Received: Mar. 17", 2021; accepted: Apr. 21%, 2021; published: Apr. 28", 2021

Abstract

Natural convection is one of the most important forms of fluid flow and heat transfer. Nowadays,
in the study of convection heat transfer in rectangular enclosures, scientists have carried out a se-
ries of theoretical and experimental numerical solutions to explore the heat transfer laws and
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fluid motion processes in convective heat transfer. In this article, the recent researches on natural
convection in rectangular enclosures under numerical experiment technology were summarized.
These studies, under the influence of various parameters (such as Rayleigh number and Prandtl
number, enclosure inclination, and thermal characteristics, etc.), consider the different initial and
boundary conditions (such as the location of the heat source, the radiation characteristics of the
fluid medium and the wall, and various configurations of the outer wall of the enclosures). Finally,
some suggestions are provided for future research in the field of natural convection heat transfer
in the studied rectangular enclosures.
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Figure 1. (a) Scheme of the system studied by Ozoe; (b) Physical model studied by Paolucci
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Figure 2. (a) Diagram of the enclosure studied by Yedder; (b) Physical model studied by Kuznetsov
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Figure 3. Physical model and coordinate system in the research of Miroshnichenko and
Sheremet: 1. Heat-conducting solid walls; 2. Fluid
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Figure 4. Physical model region in Sheremet study: 1. The walls, 2. The gas, 3. The heat-release source
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Figure 5. (a) 2D square cavity studied by Fusegi; (b) Sidewall heated square cavity in Barakos study
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Figure 6. (a) Schematic domain of the enclosure studied by Moraveji; (b) Asadian’s physical model
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Figure 7. Physical model under Azad’s consideration
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Figure 9. (a) Boundary conditions in Gazdallah’s study; (b) The cube unit in the Valencia study
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Figure 11. (a) Computational geometry studied by Wei; (b) Illustration of Zhou’s volumetric boundary
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Figure 12. (a) Velocity directions in Choi’s study; (b) Illustration of Rasul’s volume boundary conditions
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