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Basic Information of the Project 
 

Title of the Project: Advanced Community Solar Dryer for Agro Products 
 

Category: Technology Development 
 

Project No.: RP-03525G 
 

National Coordinating Institute Indian Institute of Technology, Delhi 
 

Name of villages where project 

development activities were carried out 

 

5 Adopted villages are: 

1. Nidasoshi 

2. Ammanagi 

3. Borgal 

4.  Kesti 

5. Hattarwat 
 

Aim/Objectives of the Project 1) To eliminate the unwanted and unpredictable 

food spoilage. 

2) To study the characteristics and performance of 

the solar dryer system with continous feeding & 

outlet mechanism. 

3) To develop a solar dryer system for quality 

ensured products. 

4) To Design & Develop low cost & Product based 

Automated (Ardunio Controlled) Solar Cabinet 

Dryer for the welfare of Farmers & Food 

Processing Industries. 

5) To achieve favorable temperature for various 

agri-products with different wetness with the 

help of effective Solar Tracking system. 
 

Name of the Participating Institute (PI) Hirasugar Institute of Technology, Nidasohsi 
 

Address of the Participating Institute: The Principal 

Hirasugar Institute of Technology, Nidasohsi 

Taluka: Hukkeri, Dist: Belagavi  Karnataka 

PIN:591236 

e-mail:principal@hsit.ac.in 
 

Principal Investigator Name : Dr.S.N.Topannavar 
 

Principal Investigator Contact No. : 9482440235 
 

UBA Coordinator Name Dr.S.N.Topannavar 
 

UBA Coordinator mail id :  sntopannavar.mech@hsit.ac.in 
 

UBA Coordinator Contact No :  9482440235 

 

mailto:sntopannavar.mech@hsit.ac.in
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Justification for the project 
i) Problem Statement: 

To study and develop a solar dryer in which the grains are dried continuously bycirculating heated air from 

the solar air heater with the help of manual solar tracking system. The problem of low, medium & large 

scale processor could be alleviated, if the solar dryer is designed and constructed with the consideration of 

overcoming the limitation of direct & indirect type of solar dryer. So therefore, this work will be based on 

importance of a solar dryer which is reliable and economically viable, adoptive design. The controlled 

drying of the various agro products with the help of the Arduniocontrolled parameters. The project will help 

the farmers to enhance their economy and drying problems of various agro products. 

 

ii)Priority Needs: 

 

1. The prime priority to the farmer for drying of grains, as they will receive benefit of this. 

2. The Second Priority To Food Processing Industries To Increases The Food Quality.  

 

iii) Proposed approach/Technical Intervention/customization: 

 Visited to farm and had conversation with farmers aboutwhat problems they are facing. 

 And we pointed to main problem which they were facing that was drying of grains. 

 We can to know about how farmers dry they grains. They use to dry the grains on road side. 

 And then we listed the problems which they were facing Problems like: unpredictable food spoilage, 

more time consumption&unwanted thing mixing with grains. 
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UBA SEG Meetings and Village & Household Surveys 
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Students and Staff Participation and Involvement 
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Introduction of SEG project:  

Advance Community Solar Dryer for Agro-Products 
 

1.1 INTRODUCTION TO SOLAR DRYER 

Drying is one of the methods used to preserve food products for longer periods. The heat from the 

sun coupled with the wind has been used to dry food for preservation for several thousand 

years.Solar thermal technology is rapidly gaining acceptance as an energy saving measure in 

agriculture application. It is preferred to other alternative sources of energy such as wind and shale, 

because it is abundant, inexhaustible, and non–pollution. Solar air heaters are simple devices to 

heat air by utilization solar energy and it is employed in many applications requiring low to 

moderate temperature below 80C, such as crop drying and space heating. 

Drying is the oldest preservation technique of agricultural products and it is an energy intensive 

process. High prices and shortages of fossil fuels has increased the emphasis on using alternative 

renewable energy resources. Drying of agricultural products using renewable energy such as solar 

energy in environmentally friendly and has less environmental impact. Different type of solar 

dryers has been designed, developed and tested in the different regions of the tropics and 

subtropics. The major two categories of the dryers are the natural convection solar dryers and 

forced convection solar dryers. In the natural convection solar dryers, the air flow is established by 

buoyancy induced airflow while in forced convection solar dryers the air flow is provided by using 

fan operated either by electricity/solar module or fossil fuel. Now the solar dryer designed and 

developed for and used in tropics and subtropics are discussed under two headings. 

1.2 SOLAR RADIATION-THE ENERGY SOURCE FOR SOLAR DRYING 

 
Energy is important for the existence and development of human kind and is a key issue in 

international politics, the economy, military preparedness, and diplomacy. To reduce the impact of 

conventional energy sources on the environment, much attention should be paid to the 

development of new energy and renewable energy resources. Solar energy, which is environment 

friendly, is renewable and can serve as a sustainable energy source. Hence, it will certainly become 

an important part of the future energy structure with the increasingly drying up of the terrestrial 

fossil fuel. However, the lower energy density and seasonal
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doing with geographical dependence are the major challenges in identifying suitable applications 

using solar energy as the heat source. Consequently, exploring high efficiency solar energy 

concentration technology is necessary and realistic. 

Solar energy is free, environmentally clean, and therefore is recognized as one of the most promising 

alternative energy recourses options. In near future, the large-scale introduction of solar energy 

systems, directly converting solar radiation into heat, can be looked forward. However, solar energy 

is intermittent by its nature, there is no sun at night. Its total available value is seasonal and is 

dependent on the meteorological conditions of the location. Unreliability is the biggest retarding 

factor for extensive solar energy utilization. Of course, reliability of solar energy can be increased by 

storing its portion when it is in excess of the load and using the stored energy whenever needed. Solar 

drying is a potential decentralized thermal application of solar energy particularly in developing 

countries. However, so far, there has been very little field penetration of solar drying technology. In 

the initial phase of dissemination, identification of suitable areas for using solar dryers would be 

extremely helpful towards their market penetration. 

Solar drying is often differentiated from sun drying by the use of equipment to collect the sun's 

radiation in order to harness the radiated energy for drying applications. Sun drying is a common 

farming and agricultural process in many countries, particularly where the outdoor temperature 

reaches 30°C or higher. In many parts of South East Asia, spices and herbs are routinely dried. 

However, weather conditions often preclude the use of sun drying because of spoilage due to 

rehydration during unexpected rainy days. Furthermore, any direct exposure to the sun during high 

temperature days might cause case hardening, where a hard shell develops on the outside of the 

agricultural products, trapping moisture inside. Therefore, the employment of solar dryer taps on the 

freely available sun energy while ensuring good product quality via judicious control or the radiated 

heat. Solar energy has been used throughout the world to dry products. Such as the diversity of solar 

dryers that commonly solar-dried products include grains, fruits, meat, vegetables and fish. A typical 

solar dryer improves upon the traditional open-air sun system in five important ways. 

It is faster. Materials can be dried in a shorter period of time. Solar dryers enhance drying 

times in two ways. Firstly, the translucent, or transparent, glazing over the collection area traps heat 

inside the dryer, raising the temperature of the air. Secondly, the flexibility or enlarging the solar 

collection area allows for greater collection of the sun's energy. It is more efficient. Since materials 

can be dried more quickly, less will be lost to spoilage immediately after harvest. This is  

especially true of products that require immediate drying such as freshly harvested grain with high 
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moisture content. In this way, a larger percentage of products will be available for human 

consumption. Also, less of the harvest will be lost to marauding animals and insects since the products 

are in safely enclosed compartments. 

It is hygienic. Since materials are dried in a controlled environment, they are less likely to be 

contaminated by pests, and can be stored with less likelihood of the growth of toxic fungi. It is 

healthier. Drying materials at optimum temperatures and in a shorter amount of time enables them to 

retain more of their nutritional value such as vitamin C. An added bonus is that products will look 

better, which enhances their marketability and hence provides better financial returns for the farmers. 

It is cheap. Using freely available solar energy instead of conventional fuels to dry products, or using 

a cheap supplementary supply of solar heat, so reducing conventional fuel demand can result in 

significant cost savings. 

 

2.1 PROBLEM STATEMENT 

Food scientists have found that by reducing the moisture content of food to between 10 and 

20%, bacteria, yeast, mold and enzymes are prevented from spoiling it. The flavor and most of the 

nutritional value is preserved and concentrated. Wherever possible, it is traditional to harvest most 

grain crops during a dry period or season and simple drying methods such as sun drying are adequate. 

However, maturity of the crop does not always coincide with a suitably dry period. Furthermore, the 

introduction of high-yielding varieties, irrigation, and improved farming practices have led to the 

need for alternative drying practices to cope with the increased production and grain harvested during 

the wet season as a result of multi-cropping. 

Drying and preservation of agricultural products have been one of the oldest uses of solar 

energy. The traditional method, still widely used throughout the world, is open sun drying where 

diverse crops, such as fruits, vegetables, cereals, grains, tobacco, etc. are spread on the ground and 

turned regularly until sufficiently dried so that they can be stored safely. However, there exist many 

problems associated with open sun drying. It has been seen that open sun drying has the following 

disadvantages. It requires both large amount of space and long drying time. The Crop is damaged 

because of the hostile weather conditions, contamination of crops from the foreign materials, 

degradation by overheating, and the crop is subject to insect infestation, the crop is Susceptible to 

reabsorption of moisture if it is left on the ground during periods of no sun, and there is no control on 

the drying process. This could lead to slow drying rate, contamination and poor quality of dried 

products, and loss in production. Although the spreading of the crop on the ground or on a platform 

and drying it directly by the sun 1s cheap and successfully employed for many products throughout 
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the world, where solar radiation and climatic conditions are favorable, because o the above mentioned 

factors of open sun drying process and a better understanding or the method of utilizing solar energy 

to advantage, have given rise to a scientific method called solar drying Solar drying of farm crops 

offers the following advantages by permitting: early harvest which reduces the field loss of products 

from storm and natural shattering. 

The field conditions (dry and fewer weeds) are often better for harvesting earlier in the season, 

planning the harvesting season to make better use of labor. From crops can be harvested when natural 

drying conditions are unfavorable, long-time storage with little deterioration. Extended storage 

periods are becoming increasingly important with large amount of grain being stored and  

carried over through another storage year by the farmer, government, and industry, and the farmer's 

taking advantage of higher price a few months after harvest although in some years there may be no 

price advantage. By removing moisture, the possibility of the grain heating with subsequent reduction 

or destruction of germination is decreased. 

The farmer's selling a better-quality product which is worth more to him and to those who must use 

those products. Therefore, by providing a sheltered drying area or chamber in which the crops to be 

dried and stored, a stream of air is heated by solar energy to reduce its relative humidity which is then 

passed over the crops. This form of solar drying could improve the quality of the crop to be dried, 

reduce spoilage by contamination and local overheating, reduce spillage losses, speed up the drying 

process, achieve better quality control, and reduction in drying time. 

The disadvantages of open sun drying need an appropriate technology that can help in 

improving the quality of the dried products and in reducing the wastage. This led to the application of 

various types of drying devices like solar dryer, electric dryers, wood fuel driers and oil-burned driers. 

However, the high cost of oil and electricity and their scarcity in the rural areas of most third world 

countries have made some o1 these driers very unattractive. Therefore, interest has been focused 

mainly on the development of solar dryers. Solar dryers are usually classified according to the mode 

of air flow into natural convection and forced convection natural convection dryers do not require a 

fan to pump the air through the dryer. The low air flow rate and the long drying time, however, result 

in low drying capacity. Thus, this is restricted to the processing of small quantities of agricultural 

surplus for family consumption. Where large quantities of fresh produce are to be processed for the 

commercial market, forced Convection dryers should be used. 
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2.2 PROBLEM CONSTRAINTS 

 
Drying processes play an important role in the preservation of agricultural products. They are defined 

as a process of moisture removal due to simultaneous heat and mass transfer. The purpose of this 

project is to present the developments and potentials of solar drying technologies or drying grains, 

fruits, vegetables, spices, medicinal plants. The traditional method of drying. known as sun drying. 

involves Simply drying the product in the sun on mats, roofs or drying floors Major disadvantage of 

this method is contamination of the products by dust, birds and insectsSome percentage will usually 

be lost or damaged, it is labor intensive, nutrients loss, such as vitamin A and the method totally 

depends on good weather conditions. Because the energy requirements sun and wind - are readily 

available in the ambient environment, little capital is required. This type of drying is frequently the 

only commercially used and viable methods in which to dry agricultural products in developing 

countries. The safer alternative to open sun drying is solar dryer. This is a  

more efficient method of drying that produces better quality products, but it also requires initial 

investments. If drying conditions such as weather and food supply are good, natural circulation solar 

energy, solar dryers appear to be increasingly attractive as commercial proposition. 

To study and Develop a solar dryer in which the grains are dried simultaneouslyby the heated air from 

the solar air heater. The problem of low, medium & large scale processor could be alleviated, if the 

solar dryer is designed and constructed with the consideration of overcoming the limitation of direct 

& indirect type of solar dryer.so therefore, this work will be based on importance of a solar dryer 

which is reliable and economically, design and construct a solar dryer using locally available 

materials and to evaluate the performance of this solar dryer. 

Why this technology is required? 

 To eliminate the unwanted and unpredictable food spoilage of the agro products. 

 To study the characteristics and performance of the solar dryer system with continuous feeding & 

outlet mechanism. 

 To develop a solar dryer system for quality ensured products. 

 To Design & Develop low cost & Product based Automated (ArdunioControlled) Solar Cabinet Dryer 

for the welfare of Farmers & Food Processing Industries.  

 To achieve favorable temperature for various agro-products with different wetness with the help of 

effective Solar Tracking system. 
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2.3 FINAL PROBLEM STATEMENT: 
To study and develop a solar dryer in which the grains are dried continuously bycirculating heated air 

from the solar air heater with the help of manual solar tracking system. The problem of low, medium & 

large scale processor could be alleviated, if the solar dryer is designed and constructed with the 

consideration of overcoming the limitation of direct & indirect type of solar dryer. So therefore, this 

work will be based on importance of a solar dryer which is reliable and economically viable, adoptive 

design. The controlled drying of the various agro products with the help of the Arduniocontrolled 

parameters. The project will help the farmers to enhance their economy and drying problems of various 

agro products. 

 

    2.4 PRIORITY NEEDS: 
 

The prime priority to the farmer for drying of grains, as they will receive benefit of this. 

The Second Priority To Food Processing Industries To Increases The Food Quality.  

 

2.5 PROPOSED APPROACH/TECHNICAL INTERVENTION/CUSTOMIZATION: 

 

 Visited to farm and had conversation with farmers aboutwhat problems they are facing. 

 And we pointed to main problem which they were facing that was drying of grains. 

 We can to know about how farmers dry they grains. They use to dry the grains on road side. 

 And then we listed the problems which they were facing Problems like: unpredictable food spoilage, 

more time consumption&unwanted thing mixing with grains. 
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Brief Methodology of the SEG Project 
Components and Materials: 

1) Fiber Glass 
 

2) Spiral Rolling Conveyor 

 

3) Solar air Collector 

 

4) Exhaust Fan 

 

5) Ardunio UNO 

 

6) Temperature Sensor (DHT 11) 

 

7) Motor Driver 

 

8) IR Sensor 

 

9) Solar Panel 

 

10) DC Motor 

 

11) Solar Tracking System 

 

12) Breadboard 

 

13) Switchs 

 

14) Buzzer 

 

15) LCD display 

1) FIBER GLASS :- 

Fiber glass is a type of fiber reinforced plastic where the reinforcement fiber is specifically 

glass fiber. The glass fiber may be randomly arranged but is commonly woven into a mat. The 

plastic matrix may be a thermosetting plastic is most often epoxy, polyester resin or vinylester or a 

thermoplastic. 

Why we commonly use glass fiber in Thermal Insulation? 

Glass fiber are useful Thermal Insulators because of their high ratio of surface area to 

weight. However, the increased surface area makes them much more susceptible to chemical 

attack. By trapping air within them, blocks of glass fiber make good thermal insulation, with a 

thermal conductivity of the order of 0.05 W/(m.k). 
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2) SPIRAL ROLLING CONVEYOR :- 
 
 

Fig 4.1 Fiber Glass 

Spiral Rolling Conveyors offers a complete range of elevators for all types of products and 

applications.Spiral belt conveyor is a compact and high through put solution for up or down 

elevation. It is known for its simplicity. No controls are needed. The spiral belt conveyor provides a 

continuous product flow and it is simple and reliable as a normal straight conveyor. The compact 

spiral-shaped track is the key to its unique compact construction that saves valuable floor space. 

The application range is wide, from the handling of individual parcels or totes to handling of packed 

items such as shrink-wrapped bottle packs or cartons or the handling of single mass flow items such 

as bottles and cans. The spiral belt conveyor is applied in filling and packing lines, airports, post 

automation and warehousing. Spiral belt conveyors providing continuous, smooth
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vertical transfer of product (in either direction) from upper and lower levels. The spiral 

conveyors offers an extremely small footprint compared to a conventional Belt Conveyors. 

Fig 4.2 Spiral rolling conveyor 

 

 
3) SOLAR AIR COLLECTOR :- 

 

Solar air heating is a solar thermal technology in which the energy from the sun, insolation, 

is captured by an absorbing medium and used to heat air. Solar air heating is a renewable energy 

heating technology used to heat or condition air for buildings or process heat applications. It is 

typically the most cost-effective out of all the solar technologies, especially in commercial and 

industrial applications, and it addresses the largest usage of building energy in heating climates, 

which is space heating and industrial process heating.

https://www.solidswiki.com/index.php/Belt_Conveyors
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Fig 4.3 Solar Air collector 

 
4) EXHAUST FANS :- 

Fan is a machine used to create flow within a fluid, typically a gas such as air. The fan 

consists of a rotating arrangement of vanes or blades which act on the fluid. The rotating assembly 

of blades and hub is known as an impeller, a rotor, or a runner. Usually, it is contained within some 

form of housing or case. This may direct the airflow or increase safety by preventing objects from 

contacting the fan blades. Most fans are powered by electric motors, but other sources of power 

may be used, including hydraulic motors hand cranks and internal combustion engines. Fans 

produce flows with high volume and low pressure as opposed to compressors which produce high 

pressures at a comparatively low volume. A fan blade will often rotate when exposed to a fluid 

stream, and devices that take advantage of this, such as anemometers and wind turbines, often have 

designs similar to that of a fan. 

Fig 4.4 Exhaust fan
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5) ARDUNIO UNO :- 

Arduino Uno is a microcontroller board based on the ATmega328P (datasheet). It has 14 

digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz 

quartz crystal, a USB connection, a power jack, an ICSP header and a reset button. It contains 

everything needed to support the microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get started.. You can tinker with your UNO 

without worring too much about doing something wrong, worst case scenario you can replace the 

chip for a few dollars and start over again. 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.5 Auirdino Circuit Diagram 
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6) TEMPERATURE SENSOR (DHT 11) :- 

The DHT11 is a commonly used Temperature and humidity sensor. The sensor comes with a 

dedicated NTC to measure temperature and an 8-bit microcontroller to output the values of 

temperature and humidity as serial data. The sensor is also factory calibrated and hence easy to 

interface with other microcontrollers. s you can see the data pin is connected to an I/O pin of the 

MCU and a 5K pull-up resistor is used. This data pin outputs the value of both temperature and 

humidity as serial data. If you are trying to interface DHT11 with Arduino then there are ready- 

made libraries for it which will give you a quick start. If you are trying to interface it with some 

other MCU then the datasheet given below will come in handy. The output given out by the data 

pin will be in the order of 8bit humidity integer data + 8bit the Humidity decimal data +8 bit 

temperature integer data + 8bit fractional temperature data +8 bit parity bit. To request the DHT11 

module to send these data the I/O pin has to be momentarily made low and then held high as shown 

in the timing diagram below. 

DHT11 Specifications: 

• Operating Voltage: 3.5V to 5.5V 

• Operating current: 0.3mA (measuring) 60uA (standby) 

• Temperature Range: 0°C to 60°C 

• Humidity Range: 20% to 90% 

• Resolution: Temperature and Humidity both are 16-bit 

• Accuracy: ±1°C and ±1% 
 

 
 

 
 

 

 
Fig 4.6 Temperature Sensor (DHT 11)
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7) MOTOR DRIVER :- This L298N Motor Driver Module is a high power motor driver 

module for driving DC and Stepper Motors. This module consists of an L298 motor driver IC and a 

78M05 5V regulator. L298N Module can control up to 4 DC motors, or 2 DC motors with 

directional and speed control. The L298N Motor Driver module consists of an L298 Motor Driver 

IC, 78M05 Voltage Regulator, resistors, capacitor, Power LED, 5V jumper in an integrated circuit. 

78M05 Voltage regulator will be enabled only when the jumper is placed. When the power supply 

is less than or equal to 12V, then the internal circuitry will be powered by the voltage regulator and 

the 5V pin can be used as an output pin to power the microcontroller. The jumper should not be 

placed when the power supply is greater than 12V and separate 5V should be given through 5V 

terminal to power the internal circuitry. ENA & ENB pins are speed control pins for Motor A and 

Motor B while IN1& IN2 and IN3 & IN4 are direction control pins for Motor A and Motor B.  

 

Fig 4.7 Internal circuit diagram of L298N Motor Driver module 

 

 
8) IR SENSOR :- 

The IR Sensor Module or infrared (IR) sensor is a basic and most popular sensor in 

electronics. It is used in wireless technology like remote controlling functions and detection of 

surrounding objects/ obstacles. IR sensors mainly consist of an Infrared(IR) LED and a 

Photodiode, this pair is generally called IR pair. An IR LED is a special purpose LED, it is can 

emitting infrared rays ranging from 700 nm to 1 mm wavelength. These types of rays are invisible 

to our eyes. In contrast, a photodiode or IR Receiver LED detects the infrared rays.
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Fig 4.8 Circuit Diagram of IR Sensor Module
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9) SOLAR PANEL :- 

The main components of a solar power system are photovoltaic (PV) panels, a DC to AC 

power converter (called an inverter) and a rack system that holds the PV panels in place .This 

conversion takes place within the cells of solar panels which are specially fabricated, usually of 

silicon. 

Fig 4.9 Solar Panel 

10) DC MOTOR :- 

A gear motor is an electric motor and a power reducer combined into a single unit that 

reduces the number of revolutions but increases the torque of the operating shaft. Such gears for 

electric motors are often used in modern machines and mechanisms, it is universal for many types 

of equipment. Some hybrid models combine practicality and durability. The housing is made of 

plastic and the gears are made of metal. This design gives a minimum noise level during the 

operation of the devices, the voltage can be from 12 to 24 V. 

 

 
 

 

Fig 4.10 Gear Motor



 

Unnat Bharat Abhiyan-2.0,Ministry of Education, Govt. of India 

and 

S J P N Trust's Hirasugar Institute of Technology, Nidasoshi 
Approved by AICTE, New Delhi, Permanently Affiliated to VTU, Belagavi  

 Recognized under 2(f) &12B of UGC Act, 1956 
   Accredited at ‘A’ Grade by NAAC & Programmes Accredited by NBA: CSE & ECE  

 

            Nidasoshi-591 236, Taq: Hukkeri, Dist: Belagavi, Karnataka, India. 
           Phone: +91-8333-278887, Fax: 278886, Web: www.hsit.ac.in               Page 52 of 75 

 

 

11) LCD DISPLAY :- 

The most basic LCD introduced above is called passive matrix LCDs which can be found 

mostly in low end or simple applications like, calculators, utility meters, early time digital watches, 

alarm clocks etc. Passive matrix LCDs have a lot of limitations, like the narrow viewing angle, 

slow response speed, dim, but it is great for power consumption. In order to improve upon the 

drawbacks, scientists and engineers developed active matrix LCD technology. The most widely 

used is TFT (Thin Film Transistor) LCD technology. Based on TFT LCD, even more modern LCD 

technologies are developed. The best known is IPS (In Plane Switching) LCD. It has super wide 

viewing angle, superior image picture quality, fast response, great contrast, less burn-in defects etc. 

IPS LCDs are widely used in LCD monitors, LCD TVs, Iphone, pads etc. Samsung even 

revolutionized the LED backlighting to be QLED (quantum dot) to switch off LEDs wherever light 

is not needed to produce deeper blacks. 

 

 

 

 
 

 
Fig 4.11 LCD Display 

12) BREADBOARD :- 

A Breadboard is simply a board for prototyping or building circuits on. It allows you to 

place components and connections on the board to make circuits without soldering. The holes in 

the breadboard take care of your connections by physically holding onto parts or wires where you 

put them and electrically connecting them inside the board. The ease of use and speed are great for 

learning and quick prototyping of simple circuits. More complex circuits and high frequency 

circuits are less suited to breadboarding. Breadboard circuits are also not ideal for long term use 

like circuits built on perfboard (protoboard) or PCB (printed circuit board), but they also don’t have 

the soldering (protoboard), or design and manufacturing costs (PCBs).
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Fig 4.12 Breadboard 

 

4.2 MATERIALS USED 

 
a) Glass thickness 4mm 

 

b) Mild Steel Angle 

 

c) PVC pipe 

 

d) Glue gun 

 

e) Sealant 

 

f) Aluminum Sheet 

 

g) High quality plywood 

 

h) Black paint 

 

i) Nails
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1) GLASS: - 

Glass is one of three basic types of ceramics; Glass is distinguished by its amorphous (non- 

crystalline) structure solid material that exhibits a glass transition. Glasses are typically brittle and 

can be optically transparent. Molecules that link up with each other to form long chains and 

network. Hot glass cools, chains unable to organize into a pattern. Solidification has short-range 

order only. Amorphous structure occurs by adding impurities (Na, Mg, Ca, and Al3). Impurities: 

interfere with formation of crystalline structure. 

 

2) ALUMINUM: - 

Crystal Structure 

When metals change from the molten to the sold state, they assume crystalline structures. 

The atoms arrange themselves in definite ordered symmetrical patterns which metallurgists speak 

of as "lattice" structures. Aluminum, like copper, silver and gold, crystallizes with the face- 

centered-cubic arrangement or atoms, common to most of the ductile metals. This means that the 

atoms form the comers of a cube, with one atom in the centre of each face. The length of the sides 

of the cube for high purity aluminum has been determined as 4.049 x 10-8 cm, the shortest distance 

between two atoms in the aluminum structure is 2 divided by x 4.049. The face centered cubic 

structure is one of the arrangements assumed by close packed spheres, in this case with a diameter 

of 4.049 x 10-8 cm, the corners of the cube being at the centre of each sphere. 

 

Thermal Conductivity 

The thermal conductivity, K, of 99.99% pure aluminum is 244 W/mK for the temperature 

range 0-1000 C which is 61 9% of the IACS, and again be-cause of its low specific gravity mass 

thermal conductivity 1s twice that of copper. The combined properties of high thermal 

conductivity, low weight and good formability make aluminum an obvious choice for use heat 

exchangers, car radiators and cooking utensils while in the cast form it is extensively used for I/C 

engine cylinder heads. 

 

Reflectance and Emissivity 

Emissivity, the ease with which a substance radiates its own thermal energy, is closely 

allied to reflectivity, the best reflecting surface being the poorest emitter, and conversely the worst 

reflecting surface being the best emitter. Plain aluminum reflects about 75% of the light and 90% 

of the heat radiation that falls on it. The emissivity of the same piece of aluminum 15, however, low 

(< 10% of that of a black body at the same temperature and with the same surroundings). The 

combined properties of high reflectivity and low emissivity give rise to the use of aluminum foil as 

a reflective insulating medium, either in dead air spaces or as a surface laminate combined with 

other insulating materials where it can also be arranged to pro-vide the added benefit of an effective 

vapor barrier.
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4.3 NON-TECHNICAL ASPECTS :- 

A huge advantage of solar dryers is the fact that different types of fruits and vegetables can 

be dried. The quality of products dried in this way is excel-lent, due to the fact that the food not in 

direct sunlight (cabinet or in-house dryer), and due to a shorter drying process-up to a 1/3 of the 

time in comparison to traditional sun drying. 

The drying operation must not be considered as merely the removal of moisture since there 

are many quality factors that can be adversely affected by incorrect selection of drying conditions 

an equipment. The desirable properties of high-quality, e.g. for grains, include 

• Low and uniform moisture content. 

• Minimal proportion of broken and damaged grains 

• Low susceptibility to subsequent breakage. 

• High viability. 

• Low mould counts. 

• High nutritive value. 

• Consumer acceptability of appearance and organoleptic properties 

Even where there 1S a demand for loss reducing technical changes, farmers may find it 

difficult to adopt recommended technologies because of cash flow problems, labor constraints, or 

lack of materials. Small farmers and traders often find it difficult to obtain credit at reasonable 

interest rates, since formal financial institutions consider loans to them be too risky. 

 

1. DRYING BEHAVIOR 

Apart from weather conditions the drying behavior of agricultural crops during dying 

depends on the, 

• Product 

• Size and shape 

• Initial moisture content 

• Final moisture content 

• Bulk density 

• Thickness of the layer 

• Mechanical or chemical pre-treatment 

• Turning intervals 

• Temperature of grain 

• Temperature, humidity of air in contact with the grain 
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• Velocity of air in contact with the grain 

2. WEATHER CONDITIONS 

The performance of solar dryers is significantly dependent on the weather conditions. Both 

the heat required for removing the moisture as well as the electricity necessary for driving the fans 

are generated in the most cases by solar energy only. In addition to the pre-treatment of the product, 

the weather conditions have the biggest influence on the capacity of product that can be dried 

within a certain time period. 

The drying time is short under sunny conditions and accordingly ex-tended during adverse 

weather conditions. The difference in drying capacity between dry and rainy season has to be taken 

into consideration for the calculation of the yearly capacity of the dryer. 

The utilization of solar energy as the only energy source is recommended for small-scale 

dryers where the risk of spoilage of big quantities of crops due to bad weather is low. If largescale 

solar dryers are used for commercial purposes it is strongly recommended to equip the dryer with a 

back-up heater to bridge periods with bad weather. 

 
3. STORAGE 

For small farmers the man purpose in storing grains is purpose in storing grains is to ensure 

house-hold food supplies. Farm storage also provides a form of saving, to cover future cash need 

for barter exchange or gift-giving. Grain is also stored for seed and as inputs into house hold 

enterprises such as beer brewing, or the preparation of cooked food. 

There is ongoing debate about whether farmers are forced to sell because of debt a 

economic dependence on others, or whether they sell because they regard storage as 

• Too costly (in terms of time), or 

• Too risky (given the risk of losses and unpredictability of future prices), or 

• Unprofitable in relation to other investments such as cattie 

There is no single answer to the debate, since there is much variation in the circumstances under 

which individual famers operate, both within and be-tween nations. 

 

4. CAPACITY 

The capacity of a solar dryer mainly depends on the crop itself and the shape. On the one 

hand, it should not be too big to ensure that the preparation (washing, slicing and pre-drying 

processing) of the product to be dried can be completed within a certain time period. On the other 

hand it should be big enough to enable the user to generate income and thus to create new jobs. 
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5. SELECTION, CLEANING AND PRE-TREATMENT 

A process similar to the following seven steps is usually used when drying fruits and 

vegetables (and fish, with some medic fictions)  

1. Selection (fresh, undamaged produce) 

2. Cleaning (washing & disinfection) 

3. Preparation (peeling. slicing. etc.) 

4. Pre-treatment (e. g sulfurizing, blanching, salting) 

5. Drying 

6. Packaging 

7. Storage or sale 

Only fresh , undamaged food should be selected for drying to reduce the chances of Spoilage and to 

help to ensure a quality product After selection, it is important to clean the Produce This is because 

drying does not al-ways destroy micro-organisms, but only inhibits there growth Fruits, vegetables, 

and meats generally require a pre-treatment before drying. The quality of dried fruits and 

vegetables is generally improved with one or more of the following Pre treatments: anti- 

discoloration by coating with vitamin C, de-waxing by briefly boiling and quenching, and 

sulfurization by soaking or fumigating. Fish is often salted. A small amount of chemical will treat a 

large amount of produce, and thus the cost for these supplies is usually small. However, potential 

problems with availability and the complexity of the process should be Considered. After 

selection, cleaning, and pre- treatment, produce is ready to place in the dryer trays. Solar dryers are 

usually designed to dry a batch every three to five days. Fast drying minimizes the chances of food 

spoilage. However, excessively fast drying can result in the formation of a hard, dry skin a problem 

known as case hardening. Case hardened foods appear dry outside, but inside remain moist and 

susceptible to spoiling. It is also important not to exceed the maximum temperature recommended, 

which ranges from 35 to 45°Cdepending upon the produce. Learning to properly solar dry foods in 

a specific location usually requires experimentation. For strict quality control, the drying rate may 

be monitored and correlated to the food moisture con tent to help determine the proper drying 

parameters. 

After drying is complete, the dried produce often requires packaging to prevent insect losses and to 

avoid re-gaining moisture. It should cool first, and then be packaged in sanitary condition. 

Sufficient drying and airtight storage will keep produce fresh for six to twelvemonths. It possible, 

the packaged product should be stored in a dry, dark location until use produce is to be exported, it 

must meet the quality standards of the target county. In some cases this will require a chemical and 
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microbiological analysis of dried samples in a laboratory. Food drying requires significant labor 

for pre-treatment (except for grains), and minimal involvement during the drying process such as 

shifting food to insure even drying Solar drying equipment generally requires some maintenance.
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WORKING: 

❖ The solar cabinet dryer is based on greenhouse effect where the solar heat is trapped inside 

the drying chamber and thus increases the temperature level. 

❖ The direct solar energy collected in the chamber, heat up the food product and remove 

moisture. 

❖ The indirect heat energy collected in the solar collector heats up the air in the chamber, 

hence air circulation continuously increases the temperature in the cabinet. 

❖ This method of continuous air circulation increases the trapped air temperature which in 

turn increases its efficiency. 

❖ As the system involve both natural and forced convection, hence called mix mod. 

❖ When the solar cabinet with all the system attached to give maximum results.  

❖ We Placed the Exhaust fan in reverse order to pass the air for outside to inside the solar air 

collector. 

❖ This heated air is forced into the chamber using the fans at the inlet and outlet of solar air 

collector. 

❖ In the chamber we placed Spiral Rolling Conveyor to dry the grain and it is the continous 

feeding and outlet Mechanism. 

❖ These Exhaust fan movement is controlled at the Particular RPM by the ARDUNIO 

system which can be controlled the inner Temperature of the chamber.  

❖ The tempeature Sensor(DHT11) is the sensor to which helps to know the temperature & 

Humadity inside the chamber with the help of LCD Display. 

❖ We have Programmed for ARDUNIO UNO to Control 5 operations 

• To Control the RPM of Exhaust Fans. 

• To Maintain the temperature inside the chamber by using DHT11 temperature 

Sensor & the temperature is already Pre-decided & value are Coded in Program. 

• We have connected LCD screen to Arduino board to display the Present 

Temperature & Humadity Inside the chamber. 

• And also Solar Tracking system is connected to Arduino to get Maximum intensity 

of solar radiations. 

• To maintain the inside temperature of the chamber we have connected the low 

RPM exhaust fan.
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CALCULATIONS: 

1) Mass of water to be evaporated 

Me = (mi-mf) Mp (1) 

100 − mf 

Where, mi= initial water content of product [%] wet basis 

mf= desired final water content of product [%] wet basis Me= 

mass of water to be extracted from the product [kg] 

Mp= mass of product to be dried (after preparation) or 

initial feed mass [kg] (1-5 kg assumed as capacity of drying chamber) 

• Moisture content in product which is to be feed in dryer (mi) Initial moisture content assumed  

:- 85% 

• Moisture content in product which is to be achieved in the product as output (mf) Final moisture 

content to be achieved :- 15 to 20 % 

⮚ Therefore, Me= 4.1 Kg 

2) Energy required for evaporating water from product, 

Ep=Me*Lv… (2) 

where, Lv = latent heat of vaporization of =2260KJ/kg 

Therefore , Ep= 9266 KJ/kg 

• Energy required evaporating = Energy gain by air x time 

Ep=Ea*ts (3) 

• Energy gain by air from Radiation, 

Ea=Ic*Ac*(Efficiency Of collector) (4) 

Where, Ic= Solar intensity (W/m2)=450 w/m2 

(average assumed) 

Ac= collector area (m2) 

Efficiency of collector assumed=(maximum) 40%, 

because as any collector acts like heat transfer exchanger so assumed it is 40% rather than 50% 

maximum 

• Therefore Ac can be known from equation 2, 3 &4, 

⮚ Ac= 1.7 m2 = 1.497m x 1.1m(approx) 

• Heat gain by air, 
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Ea=Ic*Ac*(Efficiency Of collector)=Ma*Cpa*∆T 

Where, (Cpa) air = 1.006 kJ/kgK 

∆T=45-27= 18 degree Celsius(◦C)=291 Kelvin(K) 

So, Ma= mass flow rate of air=1.04 (Kg/s) is obtained from above calculations 

• Now, Mdr= Me/ts =4.1/12=0.641 

Mdr= 0.641 (kg/hr) 

Where, Mdr = average drying rate (Kg/hr) 

Me= mass of water to be extracted from the product[kg] 

ts= time required for drying. 

5.2) DESIGN 
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FABRICATION 
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ADVANTAGES OF THE PROJECT 
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ADVANTAGES 

● Drying is faster, As the temperature inside the dryer is higher than outside.  

● Less risk of spoilage because of no external air is in contact with the product. 

● It reduces losses and Quality ensured Products. 

● The product can be stored in the cabinet itself, if storage space is inadequate. 

● Increases the farmer income by quality product. 

● It doesn’t require much of Mantianence. 

● It is fully Eco-Friendly. 

 

FUTURE SCOPE 

 
● The capacity and efficiency of the can be increased by increasing the cabinet holding 

capacity and increasing the solar absorption area. 

● Solar tracking system can be replaced by dual axis solar tracking system so that it can 

absorb more sun radiation. 

● The cabinet can be replaced with 200micron UV protected fiber glass sheet for holding 

larger product and higher drying area.
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Role of Principal Investigator and the beneficiaries (ST, SC, OBC, Tribal etc.) 

and potential impact of technology on the beneficiary and village 
The role of PI is to identify the needs of the village people by carrying out the survey in adopted villages. 

Based on the need analysis of village people, technically feasible and economically viable system design is 

proposed for technological development and implementation through procurement of materials and 

accessories. After designing, testing of the proposed system is done.  

For smooth and safe operation of the system, necessary awareness with all information related to the project is 

provided to the beneficiary. 

1. Design and Development Stage: Suitable Human resource  mobilization and laboratory supports 

2. Implementation Stage: Coordination between Gram Panchayat& SEG Members 

3. Outcome Analysis Stage: Suitable human resource mobilization 

 

Farmers having less farming land. The socio economic development of village farmers. 

Role of PI after completion of the project duration: 

1) Scaling of the project to reach all need people of the adopted villages  

2) Preparing DPR to the district level  

3) Automation for feeding and  outlet mechanism to increase productivity  

4) Steps to increase the performance and efficiency of the project  

5) Design and development towards increasing the quality of the agro products for exporting.  

6) Steps towards to add relevant values to the agro products. 

 

Execution of the project along with role of all participating stakeholders 

i) Problem Statement: 

 

To study and develop a solar dryer in which the grains are dried continuously by circulating heated air from 

the solar air heater with the help of manual solar tracking system. The problem of low, medium & large scale 

processor could be alleviated, if the solar dryer is designed and constructed with the consideration of 

overcoming the limitation of direct & indirect type of solar dryer. So therefore, this work will be based on 

importance of a solar dryer which is reliable and economically viable, adoptive design. The controlled drying 

of the various agro products with the help of the Ardunio controlled parameters. The project will help the 

farmers to enhance their economy and drying problems of various agro products. 

 

ii) Priority Needs: 
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1. The prime priority to the farmer for drying of grains, as they will receive benefit of this. 

2. The Second Priority To Food Processing Industries To Increases The Food Quality.  

 

ii) Proposed approach/Technical Intervention/customization: 

 

 Visited to farm and had conversation with farmers about what problems they are facing. 

 And we pointed to main problem which they were facing that was drying of grains. 

 We can to know about how farmers dry they grains. They use to dry the grains on road side. 

 And then we listed the problems which they were facing Problems like: unpredictable food spoilage, 

more time consumption & unwanted thing mixing with grains. 

Impact of this work on learning of students/ teachers: 

Resolving the farmers’ problems related to their agro products. Using of advanced technology to enhance the 

value of the agro products. Technology intervention in the agriculture. 
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