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Abstract: Solar dryer is a very simple form of the sun 

energy dryer in which there are 2 boxes. All those 

vegetables that perish quickly or the ones whose prices 

are low if cleaned, washed, and cut properly, and 

spread across and sun-dried, then for 1 year at room 

temperature, these products remain preserved in a 

really good condition. This dryer is extremely small 

that is 1 by 1 foot in size and weighing 6 kg. This Model 

make help to farmers by using on their farm itself. For 

which there would be zero requirements of any 

additional moving components like photo voltage, 

panels, or batteries. In the topmost plastic layer, there 

is a particular technology that we have used such that 

the ultraviolet rays carried by the sunrays get blocked 

and hence do not reach the food products. Thus 70-80% 

of nutrition is retained in the product. In addition to 

that, I am going to connect this solar dryer to a smart 

phone using IoT. It enables us to desktop the tempe 

according to the vegetable's type 

The project is intended develop smart solar dryer using 

Arduino for drying of agricultural products. The 

system uses solar energy as a primary source of energy, 

which makes the economic aspect viable as well as 

environmental-friendly. Drying is automated using an 

Arduino and given controlled optimum conditions for 

continuous drying. The temperature and humidity 

sensors monitor and control drying to ensure excellent 

drying quality of the products. This also implemented a 

fan, LED lights, and a relay module, which accompany 

the entire system for efficient and effective drying. All 

the research findings show that the smart solar dryer 

using Arduino proves to be an effective, efficient 

solution for drying agricultural products in high-

standard dry forms with reduced labor and increased 

productivity. This is in comparison to the traditional 

methods of drying of many products. 

 

KEYWORDS – Solar Panel, Temperature Sensor, 

Drying Fruits and Vegetables. 
 

INTRODUCTION 

India, predominantly, is considered a nation that is 

into agriculture to the extent of around seventy per 

cent, who go farmer owing to practice agriculture and 

live by it. Advancement in technology must also 

improve the workload of a farmer into a mechanized 

easy work. Agriculture can be termed as the 

backbone of Indian economy. Farming becomes 

quite an indispensable aspect in the overall 

improvement of efficiency and productivity in 

agriculture along with the ensured safe cultivation 

for the farmer. Drying is the process whereby 

moisture from grains of crops is eliminated after 

harvesting. After harvesting, grains usually contain 

moisture content around 25 to 30%, which is 

undesirable for them to be stored since 

discoloration takes place, spoilage can occur, molds 

can be developed and the pest attacks are 

encouraged. In case of rice seed, germination may 

be affected by lower rates. Hence, the grains should 

be dried promptly in the most ideal possible time, 

that is, within 24 hours after harvest. Any 

unreasonable delay in drying, incomplete drying or 

ineffective will lead the grain to reduced quality and 

losses. 

 

The application of an automatic grain dryer can take 

the crops from harvest any month of the year and 

keep them for a long time. When the grains are dried 

to the optimum moisture content, they get preserved 

for remarkably longer time than the grains that are not 

so dried. Farmers' burden and task will hence be 

reduced considerably, and they will get chances to 

utilize their time for other activities. The drying by 

automated method would dry within hours. 

 

After harvesting, paddy always has around 25-30% 

moisture content. Drying is done to obtain about 14% 

of moisture if these are to be preserved/stored for 

longer periods. It reduces all harvesting losses, for 

example head shattering and cracked kernels. In this 

way dependency on weather condition is reduced 

when it comes to harvest and drying. Which in turn 

allow more time to a farmer for other activities 

postharvest. Common grain drying methods include 

the use of solar bubble dryer, Layer drying, Natural 

airflow drying at low temperature, and continuous 

airflow drying. Mechanical drying of agricultural 

products consumes energy during post-harvest 

technology. More preference is given to the solar-

sourced energy to overcome the shortages of fossil 
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fuels. A new solar convection dryer with natural 

convection was developed, which consists of a solar 

air heater and a drying chamber. It is impossible to 

dry the initial moisture content adequately by natural 

air flow drying because of the low temperature. It 

also requires electric power supply at each bin for 

dryer fan motors. This marks an increase in capital 

cost and also calls in for skilled and experienced 

labour. 

 

The basic downfall with all these drying techniques 

is that these are very old conventional methods which 

take enormous space and time, are dependent on 

weather, have heavy initial costs, and are not 

affordable for medium- or small-scale farmers. To 

overcome the above problems, a new solar- powered 

automatic grain dryer is being developed. 

 

LITERATURE SURVEY 

Aditya Jain, Aftab Pasha: This paper presents the 

design and development of an automatic solar 

powered grain dryer used to remove the moisture 

content from grains, post harvesting. The drying is 

achieved by allowing the heat from heat chamber to 

flow on to the conveyor belt with the help of exhaust 

fans present in the heat chamber. 

Grain drying system - Dr. Drick E. Mainer: This 

paper is described the different types of drying 

method used for drying grains also how much 

amount of heat is safe for grains. 

Unlike the traditional methods of drying agricultural 

products, solar drying is much simpler, effective, and 

increasingly accepted as the best way recently. 

Countless research has been done across continents 

on solar dryers, and the results from various 

countries show that in fact, solar dryers provide 

quality drying with reduced labour load and energy 

consumption. 

Singh and Tiwari (2007) personally create a natural 

convection solar dryer for grapes using solar 

collector drying chamber and controls the drying 

process using temperature and humidity sensors 

keeping in view results which indicate solar dryer is 

better in reduction of time required for drying and 

improvement of dried grapes quality as compared to 

those dried by sunlight. 

Use of microcontrollers like Arduino in designing 

solar dryers has been the recent trends. Arduino 

microcontrollers give cheap and simple platform for 

controlling and monitoring the entire drying process. 

An Arduino-based solar mushroom dryer was 

designed by Srinivasan and Sangeetha (2016). The 

system uses a temperature and humidity sensor that 

enables monitoring throughout the drying process 

and a fan which enhances efficient drying. Results 

indicated that the solar dryer proved beneficial in 

terms of lower drying duration and superior product 

quality relative to traditional drying techniques. 

Therefore it can be inferred from the overall study 

that solar dryers especially those that apply 

microcontrollers like Arduino, offer a sustainable 

and efficient method to achieve drying of mainly 

agricultural products. Certainly it can help reduce 

running costs, improve the product quality as well as 

sustain the environment. 

PROBLEM STATEMENT 

In India, the farmers tend to face many problems 

regarding their crops from pre-harvesting to post-

harvesting problem drying of grain. Another problem 

is drying the grain after harvesting and protecting the 

grains from insects and birds while preventing 

moisture from entering the grains again. Proper 

drying alone will save all the storage efforts, 

irrespective of how good storage systems are. 

Advancements have also made lots of changes to our 

day-to-day lives. It is measured with that attempt to 

progress further in their growing field, either through 

production or technological advancement. 

Time has always been a severe issue, and time 

shortages have left many problems in life, every 

farmer. To reduce this time of the farmer in 

postharvest time is incorporated in the idea. The 

motor- controlled conveyer belts made out of netted 

material serve as the most excellent example of 

laying the grains comfortably, as well as the proper 

penetration of hot air into it. It uses an Arduino Uno 

Microcontroller for the smart controlling action that is 

needed to be implemented for the drying process. The 

grains will be sun-dried for a period of 10 to 15 days 

to harness the heat from sun rays. Based on the same 

principle, in this paper it use heating coil heat with 

the fan-generated heat required to dry grains as per 

specifications and standards, desired. 

SIGNIFICANCE OF PROJECT 

Storage is meant for protecting the dry grains with 

respect to insects, molds, rodents and birds, and 

blockage of moisture re-entry. But, even if the best 
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storage is provided, losses will always occur due to 

improper drying. Technological advancement has 

brought a great deal of change in our entire day life, 

and we have been very thankful for it. The 

agricultural sector, likewise, grows up daily, 

employing growth either in productivity or 

technology. Time has always been the greatest 

enemy; without enough time, many problems will 

face every individual walking this planet. 

It is, therefore, proposed to reduce the time spent by 

a farmer postharvest. A motor controlled conveyer 

belts made up of netted material is intended to lay the 

grains conveniently and also ensure easy penetration 

of hot air. It would make use of Arduino Uno 

Microcontroller for smart controlling action that will 

be needed to be put up for the drying process. The 

method of natural sun drying is to use the heat from 

the sun rays to dry the grains for 10-15 days, which 

becomes rather consuming and monotonous. By 

using the same concept, this paper used the heat 

generated from heating coil along with the exhaust 

fan, which thereby gives the heat required to dry the 

grains as per the specifications and standards which 

is desired to. 

COMPONENTS (TOOLS) 

Solar Panel: 

By a solar panel is meant a device which works by 

turning the sunlight into electric energy from. Its 

essential parts are solar cells that are interconnected 

with quite a few other solar cells to form photovoltaic 

modules. It affects the absorption of photons from 

sunlight and transforms them to produce an electric 

energy value. 

 
Fig.1. Solar Panel 

 

Battery: 

Batteries are the essential components of solar 

dryers, especially in off-the-grid, remote areas that 

have limited or no access to power grid connections. 

It is the storage container for energy harvested from 

solar panels on sunny days when the dryer is powered 

during low sunlight hours or at night. 

 

 
Fig.2. Battery 

 

Dryer Tunnel: 

A dryer tunnel is integrated as a significant part of a 

solar dryer. It is a part of an enclosed controlled 

environment where agricultural commodities are 

dried from the sun's rays. A dryer tunnel is typically a 

long and narrow structure designed to let air pass 

through the structure, hot airflow in, and out 

subsequently drying the products within. This tunnel 

is most made from lightweight, durable materials, for 

example, aluminum or plastic, which are both heat 

and weather resistant. With a dark- coloured material 

lining the interior like black plastic or painted metal 

absorbs sunlight, hence heating the air within. 

 

Fan and LED Light: 

Fans along with LED lights are essential components 

of any solar dryer to improve its performance or 

functionality. 

The use of fan systems allowable air circulation 

through the dryer tunnel can help to hasten the drying 

process and increase system efficiency. Solar panels 

or a battery can be used to power such fans that can 

either be operated manually or automatically with the 

use of a thermostat or humidity sensor for controlling 

their operating conditions. 

 

Clearance of the dryer tunnel could be carried out 

under LED illumination, enabling easy entry into and 

exit out of the tunnel for drying racks or trays. LEDs 

could be used to extend the operation time of the 

dryer beyond natural daylight to facilitate drying 

under night-time or cloudy conditions. Being very 

energy efficient, they also have a lower requirement 

of power that can be met by a small solar panel or 

battery. 

 

Both fans and LED lights could also be integrated 

into the control of the solar dryer, which allows for 
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automating their function according to 

environmental conditions and user decision. For 

instance, the internal temperature threshold can 

trigger the system activation of fans when activated, 

or the presence of users for loading or unloading is 

detected by the sensor, which means the more 

intensive use of LED lights. 

 

 
Fig.3. Led light 

 

Relay Module: 

Relay modules are electronic devices used in solar 

dryers to operate current to different devices. It 

functions like an on/off switch activated by an 

electrical signal. Typical relay module comprises a 

coil, a switch, and a set of contacts. When any 

electrical signal is sent to the coil, an electro-

magnetic field induces and it pulls the switch nearer 

to the contacts, thus closing the circuit and allowing 

current to pass. When the signal is removed, the 

switch goes back to its original position again to open 

the circuit and stop the current from passing through. 

 
Fig.4. Relay Module 

Arduino: 

Arduino is open source electronics made easy; 

hardware easy to use and software easy to use. It 

consists of microcontroller board and development 

environment used for many different kinds of 

electronic projects including solar dryers. 

The usual configuration of the Arduino board is that 

it has input/output (I/O) pins that can be used to 

integrate with sensors, relays, and displays in the 

solar dryer system. The functionality is often to be 

programmed within the Arduino IDE, a software-

based simple and user-friendly interface for writing 

codes into the board. 

 

 
Fig.5. Arduino 

 

CONCLUSION 

The proposed project demonstrates how the grains 

after harvesting can dry, without hassle and without 

time delay. The model gave a fairly good idea of how 

one can go ahead in bigger scale implementation 

with the same vision and prospectus. It can further 

show that apart from saving time for the farmers, it 

can also demonstrate how the technologically 

advanced controlling action where everything about 

the grain is measured and controlled could just give 

the true effective result. proposed system is portable 

and handy to use Does not need any skill on the 

working as everything just work automatically. This 

system is most suited for small and medium-scale 

farmers who cannot afford to use technologically 

advanced expensive dryers. 

 

No more is the work of the farmer as he does not need 

to spread the grains all across huge landfills to dry 

under the sun. This system completes the drying in a 

matter of a few hours; temperature in Bangalore is 

considered. Going with the current temperature of 

Bangalore, the output of the solar panel is good as it 

can touch up to 10V, using boost converter at the 

output has reached the voltage up to 30V DC with 

about 1amp current. 

 

FUTURE SCOPE 

Being an experimental portable prototype model, 

this can be scaled into a more mega commercial 

project keeping the same aspects in mind to prove the 

project effective to the world in general. A particular 

site allocated for a cluster of such village systems 

within this larger project, where all farmers can come 

to one place and dry their grains effectively. 

 

A moisture sensor-a very basic one Arduino 

compatible soil moisture sensor; numerous grain 
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Moisture meters are out there in the market but are 

costly and therefore not preferred; Moisture meters 

can be possible to use in the future. An improved 

heating chamber could be made by using 

comparatively larger capacity DC fans as heating 

coils to dry the grains faster at times. 
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