
Accepted Manuscript

Numerical investigation of moisture removal and energy consumption of porous 
body affected by EHD

F. Dolati, N. Amanifard, H.M. Deylami

PII: S0360-5442(18)30759-X

DOI: 10.1016/j.energy.2018.04.143

Reference: EGY 12782

To appear in: Energy

Received Date: 05 August 2017

Revised Date: 15 April 2018

Accepted Date: 23 April 2018

Please cite this article as: F. Dolati, N. Amanifard, H.M. Deylami, Numerical investigation of 
moisture removal and energy consumption of porous body affected by EHD,  (2018), doi: Energy
10.1016/j.energy.2018.04.143

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.



ACCEPTED MANUSCRIPT

1

1 Numerical investigation of moisture removal and energy consumption of 
2 porous body affected by EHD
3
4 F. Dolati1, N. Amanifard2, H. M. Deylami3

5
6 1,2  Mechanical Engineering Department, Faculty of Engineering, University of Guilan, Rasht, Iran.
7 3Faculty of Technology and Engineering, East of Guilan, University of Guilan, Rudsar, Iran
8 *Corresponding author. Tel.:  +98-131-6690270; Fax: +98-131-6690271
9 Email address: namanif@guilan.ac.ir

10
11 Abstract
12 In this study, the convective drying rate of a porous body driven by Electrohydrodynamics 

13 (EHD) was numerically investigated. Two different types of collecting electrode were 

14 compared: wall plate collector and segmented plate collector. Firstly, wall plate collector was 

15 examined and compared with non-EHD case. The numerical results showed that the moisture 

16 removal in the wall plate collector was 5 times higher than the non-EHD case. Secondly, the 

17 wall plate collector was replaced with a segmented plate collector. Different arrangements, as 

18 well as the various vertical distances between the emitter and the collectors, were examined to 

19 find a higher mass transfer. The numerical results showed that moisture removal in the 

20 segmented collector in the most appropriate conditions was about 3 times greater than the wall 

21 plate collector case. Finally, to gain a more general conclusion, the specific energy 

22 consumption (SEC) and pressure loss of all cases were evaluated. The results indicated that the 

23 pressure loss has increased greatly by using the EHD-induced flow. Moreover, it was depicted 

24 that for the wall plate collector the SEC reached to 8.2 watt-hr/kg when it decreased to orders 

25 of 10-2 watt-hr/kg for the segmented collector cases.
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29
30 1. Introduction

31 Drying is a moisture removal from a solid object including evaporation and mass transfer of 

32 the moisture to the solid surface and the surrounding air as well. In order to achieve the desired 

33 mass transfer with minimum energy consumption, different techniques have been used. One of 

34 the promising techniques is the application of Electrohydrodynamic (EHD)-induced flow. The 
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