Abstract

~00d Is the most essential need for both
numan and animal survival. During food
production, and in high harvesting times, the
food supply can be greater than food demand.
This will result in more food wastage. The use
of a solar dryer will reduce food wastage and
preserve food for a longer time before
consumption. Solar drying improves the
guality of the dried products significantly, and
also reduces crop losses when compared to
the traditional method of open sun drying. A
lot of recent work has been carried out on
solar food drying for various agricultural
products using different types of solar food
dryers. The use of solar food drying can be
disadvantageous since the sun is not
available at night or during cloudy periods.
Few studies have addressed this
disadvantage by combining thermal energy
storage (TES) with solar food dryers for
superior thermal and economic performance
leading to an increase in the drying capacity.
Therefore, In this review paper, an attempt
has been made to summarize the past and
current research in the field of solar food
drying combined with thermal energy storage.
With the integration of the heat storage
system, agricultural foods can be dried during
late evenings or at night which cannot be
done with a normal solar food dryer.
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Literature Review

 Bal et al (2010), reviewed a simple solar food
dryer with thermal energy for drying
agricultural products.

* A mixed mode solar food dryer.
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Figure 1: The schematic of the experimental setup .

* The drying hours of peas and pineapple
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e Baniasadi et al (2017) investigated the
experimental performance of a multi tray
mixed-mode solar dryer with thermal
energy storage.

 Multi tray mixed mode solar dryer.
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Ob]ECthe Figure 2. Variation of drying rate with moisture content at different

Presenting a brief literature review on
different solar food dryers with thermal
energy storage so as to evaluate their overali
performance.
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e Esakkimuthu et al (2013) developed an indirect solar dryer
which utilized phase change material (PCM) balls inside a
storage tank as a thermal heat storage system.

* Indirect solar dryer
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Figure 3: A double pass V-corrugated solar air collector

 Temperature variation during sunshine hours
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Figure 4: Temperature variation of air at the exit of the storage tank during the
charging process(sunshine hours)
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Figure 5: below shows the experimental setup and
how the product was placed.

 Temperature distribution graph
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Figure 6: Temperature distribution inside dryer and ambient
temperature during experiment.

* Hadi et al (2018) investigated the drying process
of tomato slice in a PV-assisted solar dryer using
a sun tracking system.

* A pv-assisted solar dryer.

Figure 7:The laboratory scale of the solar dryer
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A review of solar food dryers with thermal energy storage

Mothupi Molebogeng! Ashmore Mawire! Maarten Vanierschot?

 Variation of moisture ratio.
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Figure 8: Variation of MR versus time consuming for drying of
tomato slice thickness and three levels of air velocity for both
solar dryer with (W) and without (WO) sun tracking system

Chaouch et al (2018) investigated the study
of an active direct and indirect solar food
dryer with sensible heat storage for camel
meat drying in Saharan environments.

An Indirect solar dryer with thermal energy
storage.

Figure 9: Experimental setup of an indirect solar cooker

* Evolution of moisture content.
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Figure 10: Evolution of moisture &Shtent at dry basis in
the indirect drying chamber for each tray and their
average: (a) July experiment, (b) November

experiment respectively.
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Conclusion

All the experiments mentioned and others not
presented, resulted in better performance of
solar dryer technology for agricultural food
products.

The effective thermal energy storage technology
in solar dryers for drying should be consolidated
to better facilitate the end user in cost effective
mannetr.

A PCM with a high latent heat of fusion and with
a large surface area for heat transfer is an
important factor in the drying process.

The overall use of solar food dryers is beneficial to
humans as it prevents poverty.

Limited studies have been done on the
performance of solar dryers with thermal energy
storage on the collector to enhance drying.

The review will assist in experimental tests of a
solar dryer with a TES collector which is currently
being fabricated.
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