
Accepted Manuscript

Effects of material properties on heat and mass transfer in honeycomb-type ad-

sorbent wheels for total heat recovery

Huang-Xi Fu, Qi-Rong Yang, Li-Zhi Zhang

PII: S1359-4311(17)31430-8

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.03.006

Reference: ATE 10008

To appear in: Applied Thermal Engineering

Please cite this article as: H-X. Fu, Q-R. Yang, L-Z. Zhang, Effects of material properties on heat and mass transfer

in honeycomb-type adsorbent wheels for total heat recovery, Applied Thermal Engineering (2017), doi: http://

dx.doi.org/10.1016/j.applthermaleng.2017.03.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.applthermaleng.2017.03.006
http://dx.doi.org/10.1016/j.applthermaleng.2017.03.006
http://dx.doi.org/10.1016/j.applthermaleng.2017.03.006


  

 15 

Effects of material properties on heat and mass transfer in honeycomb-type adsorbent wheels for total heat recovery  

Huang-Xi Fu, Qi-Rong Yang, Li-Zhi Zhang
1
 

Key Laboratory of Enhanced Heat Transfer and Energy Conservation of Education Ministry, School of Chemistry and Chemical Engineering, 

South China University of Technology, Guangzhou 510640, China 

 

Abstract: Desiccant wheels have been widely used for humidity treatment: air dehumidification and total heat recovery. Since the operating conditions are 

different, heat and mass transfer behaviors in the wheels are quite different. This study aims at investigating the performance of honeycomb type desiccant 

wheels for total heat recovery with various solid desiccant wall materials. A one-dimensional, transient heat and mass transfer model is used to predict the 

cyclic behaviors of the desiccant wheels. Effects of the working conditions, the rotary speed, the inlet velocities of process air (fresh air) and exhaust air on the 

performance of the wheel are investigated and compared with various desiccant wall materials. Totally ten most commonly used desiccant materials are 

considered, with different adsorption and thermophysical properties. It is found that of the 10 materials, the zeolites 5A and 13X perform better than other 

desiccants for total heat recovery under the high rotary speed (higher than 15 rpm) under typical working conditions. The results are different from desiccant 

wheels for air dehumidification. 
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Nomenclature 

C    constant in sorption curve 

cp    specific heat (kJ kg
-1 

K
-1
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