
Author’s Accepted Manuscript

Drying behaviour of lemon balm leaves in an
indirect double-pass packed bed forced convection
solar dryer system

Shahrbanou Shamekhi Amiri, Tahereh B. Gorji,
Mofid Gorji-Bandpy, Mohammad Jahanshai

PII: S2214-157X(18)30166-7
DOI: https://doi.org/10.1016/j.csite.2018.08.007
Reference: CSITE328

To appear in: Case Studies in Thermal Engineering

Received date: 10 June 2018
Revised date: 12 August 2018
Accepted date: 29 August 2018

Cite this article as: Shahrbanou Shamekhi Amiri, Tahereh B. Gorji, Mofid Gorji-
Bandpy and Mohammad Jahanshai, Drying behaviour of lemon balm leaves in an
indirect double-pass packed bed forced convection solar dryer system, Case
Studies in Thermal Engineering, https://doi.org/10.1016/j.csite.2018.08.007

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/csite

http://www.elsevier.com/locate/csite
https://doi.org/10.1016/j.csite.2018.08.007
https://doi.org/10.1016/j.csite.2018.08.007


1 

 

Drying behaviour of lemon balm leaves in an indirect double-pass packed bed 

forced convection solar dryer system 

 

Shahrbanou Shamekhi Amiri1, Tahereh B. Gorji1,2*, Mofid Gorji-Bandpy1, Mohammad Jahanshai1 

 

1
Department of Mechanical Engineering, Noshirvani Babol University of Technology, Babol, Iran 

2
Mechanical Engineering Group, Mazandaran Institute of Technology, Babol, Iran 

 

*
Corresponding author. gorji.tahereh@nit.ac.ir (T.B. Gorji). 

 

Abstract 

The thin-layer drying behaviour of lemon balm leaves in an indirect-mode solar dryer with 

forced convection was investigated. The solar air heater employed a novel counter flow double-

pass packed-bed wire mesh layer configuration to enhance the energy gain of the heated air.  The 

thermal performance of the solar dryer was experimentally evaluated under Babol (36.5387° N, 

52.6765° E) prevailing weather conditions. The system was comprised of a double-pass packed 

bed of wire mesh air heater attached to a dryer cabinet. The collector thermal efficiency was 

determined under realistic conditions wherein solar irradiance changed from 600 to 900 W/m
2
, 

atmospheric temperature varied from 22°C to 25°C and the collector outlet temperature ranged 

from 38 °C to 68°C. It was found that while increasing the flow rate from 0.006125 m
3
/s to 

0.01734 m
3
/s improved the collector thermal efficiency by ~ 20%; further increasing the flow 

rate to 0.034378 m
3
/s had an adverse effect on the collector efficiency. Drying experiments were 

performed for lemon balm leaves with initial moisture content of 80% on wet basis to the final 

moisture content of 10%. Mathematical models were also tested to find the best thin layer model 

for describing the drying behaviour of lemon balm leaves. 
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