
CROP DRYING BY SOLAR ENERGY

Can solar energy be used to dry food?

The use of solar energy for drying can be done by traditional open sun dryingor with more technical Solar

Drying Systems (SDS). Open sun drying is a process that is practiced all over the world where food is

exposed directly to wind and solar radiation. The food is spread in a thin layer over the ground or on trays.

How long does a solar dryer take to dry a crop?

Typical drying times in solar dryers range from 1 to 3 daysdepending on the dryer type,intensity and duration

of solar radiation incident,airflow rates,drying chamber humidity,ambient humidity and

temperature-dependent mass transfer coefficients that determine the drying kinetics of the crop to be dried

(Tripathy and Kumar 2009 ).

Can solar energy be used for drying crops?

Unlike water heating and electricity generation,drying crops is a direct and long-standing use of solar energy.

Nevertheless,as shown in Fig. 14,careful consideration of the crop characteristics and ambient conditions

must inform dryer design to achieve economic viability.

Are solar-powered agricultural dryers a good option for small farmers?

One popular post-harvest processing method is drying using solar energy. It is a type of renewable energy

that is abundant and free. Conventional dryers use grid electricity and can be expensive to operate.

Consequently,there is a growing need for cost-effective solar-powered agricultural dryers that is reasonable

for smaller-scale farmers.

What products can be dried using solar energy?

In addition to drying crops, solar drying has also been adopted for drying products as diverse as timber

(Headley 1998, 2000; Luna et al. 2009; Taylor and Weir 1985 ), fermented dairy products (Bahnasawy and

Shenana 2004) and fish (Belessiotis and Delyannis 2011; Fudholi 2010 ).

What is a Solar Crop dryer?

A solar crop dryer with a flat plate solar collector and a packed bed phase change material thermal energy

storage system to dry herbs all day and night . The schematic diagram of the advanced type of solar crop

dryer is shown in Fig. 18.
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Drying agricultural crops 1. Introduction In this study

we present an analysis of a drying convective pilot

using solar energy. This solar dryer is essentially

composed of three parts: *Corresponding author.

One popular post-harvest processing method is

drying using solar energy. It is a type of renewable

energy that is abundant and free. Conventional

dryers use grid electricity and can be expensive 
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Solar drying is popular in the tropical region, owing

to ample availability of solar energy, simplicity in

design and construction, and associated

cost-effectiveness (Ananno et al., 2020).With few

exceptions, most countries of the developing world

are located in climatic zones receiving reasonably

higher insolation than the world average figure that

varies from 1600 to a?|

They can also be used practically anywhere with

abundant solar energy. As numerous solar drying

technologies have been proposed over the past

decade, it is necessary to assess the current state

of solar drying technology in the agricultural sector

to identify current advancements and potential

research gaps.
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Many methods of food preservation have been

applied to tackle this problem, but almost all the

technologies still use fossil fuels. Therefore, solar

drying is one of sustainable methods for food

preservation, as solar energy has great potential

with the annual radiation ranging from 1200 to 2300

kW/m 2 (Yadav et al., 2015).

A solar crop drying system does not solely depend

on solar energy to function; it combines fuel burning

with the energy of the sun, thus reducing fossil fuel

consumption. In this paper, the status of solar drying

technologies in developing countries is presented.

The various designs of solar dryers, its types and

performance analysis are reviewed.

Classification on basis of exposure of product to

sunlight. Direct Solar dryers: When the solar energy

collected is directly fed to the products and roof/ wall

of the drying chamber forms integral part of solar

energy collection this type of solar dryer, solar

radiations directly fall on products placed directly in

chamber having transparent wall.
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Solar-powered agriculture offers an innovative

solution for crop drying and processing, utilizing

renewable energy from the sun. In developing

countries like Africa and Asia, farmers have

traditionally relied on the heat from the sun to dry

their crops. However, this method leaves crops

vulnerable to damage from insects, wind, and rain.

A solar dryer is another technology to harness the

solar energy that is used to dry fruits, vegetables,

and crops for preservation. Solar dryers are of two

types: direct and indirect.  In this system, the crop is

placed in a drying chamber, which is made with

transparent walls; therefore, the necessary heat is

obtained by the direct 

The open-air drying under the sun is one of the

most historical methods of using a solar energy for

food preservation. The general classification of solar

drying systems is presented in this chapter.
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The drying mechanism for solar and convection

ovens is different from that of IR, MW, and RF. The

latter three use radiation as the common heat

transfer and are advantageous as it generally takes

less time and energy to a?|

most common being fossil fuels, electricity and solar

energy. Since the mid 1950 s, an extensive amount

of work has been reported on the basic principles

and fundamental theories of crop drying 

Solar energy dryers may offer a solution for small

growers or specialty crop growers where artificial

electric dryers aren''t feasible. Klein Ileleji, a Purdue

University Extension ag engineer, created a

solar-powered crop-drying device.
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The assistance of solar drying systems with a water

storage system and watera??air heat exchanger

can make the dryer more efficient for a wide range

of applications in the area of solar drying Fig. 5

shows a generalized technic for thermal energy

conservation that can be implemented for various

drying applications. Solar collectors are used to 

Solar drying is a natural or an intentional solar

energy-induced mass transfer process resulting in

the removal of water by evaporation; successful

drying requires (a) sufficient solar heat to withdraw

moisture, (b) sufficient dry air to absorb released

moisture, (c) appropriate control of solar heat gain

to avoid cooking the crop and (d) adequate air

circulation to remove a?|

Classification of crop drying using solar energy. A

direct passive dryer is one in which the food is

directly exposed to the sun's rays. Direct passive

dryers are best for drying small batches of fruits and

vegetables such as banana, pineapple, mango,

potato, carrots and French beans [16]. This type of

dryer comprises of a drying chamber that 
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Drying reduces the moisture content of harvested

crops thus slowing decay processes to enable

longer-term storage. Solar dryers contain the crop

being dried, to enhance solar energy collection

incurring lower crop losses than are associated with

open-sun drying and recurrent costs than are

inherent to uses of fossil-fuels for drying.

SOLAR ENERGY CONVERSION AND

PHOTOENERGY SYSTEMS - Vol. III - Solar Drying

- A Technology for Sustainable  Secondly, a crop

may require drying so that it can be further

processed. For example, many grains are dried so

that they can be ground into flour. Finally, fresh

crops are sometimes dried so that a new product,

distinctly different

Solar Crop Drying Solar dryers require a certain

investment for the set-up of the appliance, but no

expenditures for the fuel. The basic function of a

solar dryer is to heat air to a constant temperature

with solar energy, which facilitates extraction of

humidity from crops inside a a?|
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