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Experimental Analysis of Solar Dryer for
Agricultural and Food Products
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Abstract— The drying of various agricultural food products
is from very far old centuries are under a presence of the sun, in
this drying process has several demerits also i.e. spoiling to the
skin due to a very high hot summer temperature, polluted air,
dust and harmful effects of UV radiations. Hence only in the
best weather, climatic conditions this process is suitable to the
manpower, laborfarmers etc.Due to the cultural and industrial
revolutions, the different artificial drying processes havecome
into the practice but some of them has ultimate cost and some
other parameters. Therefore, by using many more recent ideas
and techniques of science we have developed most efficient and
successful process of sun drying i.e. "'solar dryer." this solar
dryer totally utilizes the solar energy to heat up air and dry the
agricultural products by gradual removing of moisture content
from final product.

This paper represents the design, construction and
experimentation of a portable solar dryer for various
agricultural food preservations. In this solar dryer the heated
air from a solar panel is passed through a food net or bed, and
also at this time, the drying cabinet or interior absorbs the extra
solar energy indirect type from the reflection mirror which we
have adjusted newly to it.

Index Terms— solar energy, indirect type solar dryer, recent
ideas.

|. INTRODUCTION

Now a days, renewable energy sources are playing very
significant role. The main renewable sources are wind energy,
solar energy, tidal energy, etc. The significant amount of
energy is also generated through horizontal and vertical axis
wind turbines [1-3].

The solar energy is employed in various applications.
Solar dryers are devices that use solar energy of sunto dry
substances, especially the substances which are used in our
daily life. The heat from the sun coupled with the wind used
to dry product so that it can be preserve for long time. There
are different types of solar dryer including natural convection
solar dryer and forced convection solar dryer. in natural
convection airflow is created by buoyancy induce airflow but
in case of forced convection air is created by using fans.In
forced convection dryer base on mixed mode with direct and
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indirect heating. it gives better result as compare to open air
dryer. Also drying is fast as compare to open air dryer. We
also referred these authors.Recent developments in solar
dryer are given below:

Some researchers reported the fruit dryers’ study and
characteristics of fruit dryers are presented along with various
designs and constructions. Also, the problems associated with
open-air sun drying are solved through the use of a solar dryer
which comprises of a drying chamber and sometimes a
collector. The natural convection solar dryer was developed;
the drying and thermal analysis were done and tested to
obtain some performance evaluation parameters. An
experimental study was done for investigation of
performance of a solar drying system and a system with an
auxiliary heater as a supplement to the solar heat [4-13].

1. EXPERIMENTAL CALCULATIONS

1. Open Sun Drying
Initial Weight = 200 gm
Final Weight =110 gm
Moisture Percent =
(InitialWeight - Final Weight)*100 / Initial Weight
= (200-110)100/200
=45%
2. Solar Dryer
Initial Weight = 200 gm
Final Weight = 99 gm
Moisture Percent =
(Initial Weight - Final Weight)*100 / Initial Weight
= (200-99)100/200
=50.50%
1. Open Sun Drying
Moisture Percent =
=45%
2. Solar Dryer
Moisture Percent =
50.50%
Results:-
As per test conducted on
Ocimumtenuiflorum (Tulasi) for one hour
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Table no.1
Ti Weight Weight Moistur Moistur
me in | red"after | red"after e e
min open sun drying percentage | Percentage
drying in|in  solar remove remove
gms dryergms | d in open | dinsolar
sun drying dryer
20 31.5 345 15.75 17.25
40 30.5 335 31 34
60 28 33 45 50.50
I1l. METHODOLOGY

We constructed a portable solar dryer of indirect type
working on forced convection. The CAD model of the dryer
is shown in Fig. 1 and the actual developed dryer is presented
in Fig. 2. Compared our dryer with open sun drying to check
performance of our dryer.Dryer works with maximum
efficiency as compared to open sun drying.We plotted graphs
by making some calculations.

Fig. 1 Design of Model
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Abbreviations

‘gm’ is used for grams.

'%" used for percentage.

'DC' used for Direct Current.
'V' means Voltage.

‘A" means Ampere.
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Machine Components Design:

1. Battery(DC 12v)-It is used for storing energy from solar
panel.

2. Switch- The switch is used for the on/off purpose of
fans.

Solar Panel-It is used to absorb sunlight to generate energy

3. Fans(DC 12v 1.8A) -Fans are using to create airflow
which deals with forced convection.

4. Inside Glass -It is used for enclose the system so that
there is no leakage of air.

5. Mirror-1t is used for the reflection of sunlight as per the
changing direction of sun.

6. Aluminium Net Tray-To keep the desired product inside
the used system

7. Briefcase-For making model portables

Working of Model:

In this solar dryer firstly some sun-rays follows on the solar
panel, this solar panel absorbs to it, then through wiring
system it transfers to the battery which stores the extracted
energy from the solar panel. By using forced convection our
solar dryer of indirect type operates 12v DC fans and dry

\products which are kept inside.

IV. RESULTS

The weight reduction achieved by solar drying in
comparison with solar drying is depicted in Fig. 3. The water
content removal and moisture removal for sun drying and
solar drying is presented in Figs. 4 and 5, respectively. It can
be noted from these figures that the performance of solar
dryer is noteworthy as compared to open sun drying.

weight reduction vs time
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Fig.3 Comparison of open sun and solar dryer after every
20 minutes

X Axis:-Time in minutes

Y Axis:-Weight reduction after drying in grams
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Comparison of open sun drying and solar
dryer after one hour

105 7 ® Comparison of

100 - open sun

95 - drying and
solar dryer

90 after one hour
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Fig.4 Comparison for water content removal
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Fig.5 Moisture percent removal vs time

V. CONCLUSION

From above experimental analysis we have concluded that
the solar dryer increases the temperature of ambient air upto
maximum efficiency and dries the agricultural products, less
care required for protection from rain, wind whirl, polluted
air etc. as compared to the open sun drying. Hence this solar
dryer is more effective and economical and acceptable.
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