Metallurgical Engineering #4112, 2019, 6(2), 123-131 Hans X
Published Online June 2019 in Hans. http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2019.62018

3D CFD Study on Complex Heat Transfer
in Honeycomb Regenerator
with Square Openings

Zhongda Wu*, Yonghua You*, Zhuang Zhang, Bo Yang, Fangqin Dai, Zhengming Yi

School of Materials and Metallurgy, Wuhan University of Science and Technology, Wuhan Hubei
Email: m15671689287@163.com, *hust_yyh@163.com

Received: Jun. 7th, 2019; accepted: Jun. 21“, 2019; published: Jun. 28th, 2019

Abstract

The unit channel model of square opening ceramic honeycomb regenerator is constructed with
ANSYS Fluent for the unsteady conjugate heat transfer. The three-dimensional simulation on the
complex heat transfer between the hot flue gas or cool air and solid skeleton in regenerators is
made for the application of regenerative burners with low-caloric fuels. The thermal and hydrau-
lic performances such as the preheated air temperature, regenerator effectiveness and flow resis-
tances are predicted and the regenerator length is optimized. Besides, the performance characte-
ristics at various flow rates are researched on the optimal regenerator. Moreover, the regenera-
tive heat transfer mechanism is analyzed with temperature contours.
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Figure 1. Cell channel structure and computation grids of honeycomb regenerator

with square openings
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Table 1. The comparison between the predicted values and the literature values
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Figure 2. Temperature contours of symmetry plane at various moments
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Figure 3. Effect of regenerator length (L) on heat transfer and flow resistance
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Figure 4. Regenerator performances of heat transfer and flow resistance
under various flow rates (air velocity u,)
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