Accepted Manuscript =

Renewable Energy

AN INTERNATIONAL JOURNAL

hicl: Soteris Kalogirou

Accelerating drying process of tomato slices in a PV-assisted solar dryer using a
sun tracking system

Hadi Samimi-Akhijahani, Akbar Arabhosseini

PII: S0960-1481(18)30200-3

DOI: 10.1016/j.renene.2018.02.056
Reference: RENE 9787

To appear in: Renewable Energy

Received Date: 01 July 2017

Revised Date: 07 February 2018

Accepted Date: 11 February 2018

Please cite this article as: Hadi Samimi-Akhijahani, Akbar Arabhosseini, Accelerating drying
process of tomato slices in a PV-assisted solar dryer using a sun tracking system, Renewable
Energy (2018), doi: 10.1016/j.renene.2018.02.056

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.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

Accelerating drying process of tomato slices in a PV-assisted solar dryer using

a sun tracking system

Hadi Samimi-Akhijahani?, Akbar Arabhosseini®

@ Department of Biosystem Engineering, Faculty of Agriculture, University of Kurdistan, Kurdistan, Iran
b Department of Agrotechnology, College of Abouraihan, University of Tehran, Tehran, Iran

*Corresponding authors: Dr. Akbar Arabhosseini

E-mail address: ahosseini@ut.ac.ir

Abstract

This study was aimed to examine the effect of sun tracking system on the solar drying
kinetics of biological materials. A lab-scale PV-assisted solar drying system equipped with a sun
tracking unit was designed and fabricated to study the drying behavior of tomato slices during
the drying process. The samples were tested at different air velocities (0.5-2 m/s) and product
thicknesses (3—5 mm) with and without application of sun tracking mechanism. The effect of sun
tracking system on the drying behavior of tomato slices was evaluated by considering the drying
time, effective moisture diffusivity and activation energy. According to the results obtained, the
sun tracking system profoundly shortened the drying time from 16.6% to 36.6%. Application of
the system substantially increased the effective moisture diffusivity in the ranges of 9.1-64.6%
and the activation energy without any negative effect on the quality parameters of dried samples,
i.e., color, rehydration ratio, and shrinkage. Overall, the sun tracking system could be a
promising approach not only for accelerating solar drying process but also for propelling this

drying technology one step further towards the industrial applications.
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