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Abstract— flat plate collector are in rectangular panels, from 

about 1.7 to 2.9 sq. m, in area, and are relatively simple to 

construct and erest. Air or gas heating collector are employed 

as solar air heaters. Where an air stream is heated by the back 

side of the collector plate. Fins attached to the plate increase 

contact surface. The back side of collector is heavily insulated 

with mineral wool or some other material. The most 

favourable orientation, of a collector, for heating only is 

facing due south at an inclination angle to horizontal equal to 

the latitude +15 degree. Air has been used so far to a lesser 

extent as the heat transfer medium in solar collector, but it 

may have some advantages over water. To decrease the 

power required to pump the necessary volume of air through 

tubes, wider flow channels are used. Solar air heater has an 

important placed among solar heat collector. It can be used as 

subsystem used in many systems meant for the utilization of 

solar energy. Possible applications of solar air heaters are 

drying or curing of agriculture products, space heating for 

comfort, regeneration of dehumidifying agents, seasoning of 

timber, curing of industrial products such as plastics. 
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I. INTRODUCTION 

Drying is one of the methods used to preserve food products 

for longer periods. The heat from the sun conspired with the 

wind has been used to dry food crops for preservation for 

many years. Solar thermal technology is a technology that is 

rapidly gaining acceptance as an energy saving measure in 

agriculture application. It is preferred to other substitute 

sources of energy such as wind and schist, because it is 

abundant, inexhaustible, and pollution free. Solar air heaters 

are simple devices to heat air by utilizing solar energy and it 

is employed in many applications requiring low to moderate 

temperature below 80°C, such as crop drying and space 

heating. 

Drying is the preservation technique of agricultural 

products from ambient period and it is an energy profound 

process. High prices and shortages of fossil fuels have 

increased the emphasis on using alternative renewable energy 

resources. Drying of farming products using renewable 

energy such as solar energy is eco- friendly and has lowest 

environmental impact. 

Solar crop drying ensues naturally when seeds dry 

in-situ to render them sufficiently light for air-borne 

dispersal. Human intervention to dry crops in the open sun to 

enable their storage for offseason food consumption was 

probably intrinsic to the inception of farming-based 

civilizations Fiber and energy is provided by carbohydrates 

and protein usually retained after a drying process. Open sun 

drying simply exposes harvested crops to solar radiation by 

placing them on the ground or a mat. It is prone to high crop 

losses due to (i) uneven moisture removal, (ii) insects and 

rodents consuming the crop and (iii) failure to achieve safe 

storage moisture content before the crop has to be collected. 

As an example, the estimated annual postharvest losses of 

various commodities together with the associated costs for 

India is shown in Table 1. 

% of Produce Values (Rs in Cr) 

Commodity Grains 10 16,500 

Pulses 15 2000 

Fruits 30 13,600 

Vegetables 30 14,100 

Floriculture 40 400 

Fish 15 2700 

Dairy (milk) 1 900 

  Total Rs. 50,200 Crore 

Table 1: Post-Harvest Losses 

Hence, it will surely become an important part of the 

forthcoming energy structure with the slightly rise drying up 

of the temporal fossil fuel. However, the lower energy density 

and seasonal doing with geographical dependence are the 

major challenges in identifying suitable applications using 

solar energy as the heat source. Consequently, discovering 

high efficiency solar energy concentration technology is 

necessary and realist. 

A. 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 flavour 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 food 

crop never correspond with a suitably seared 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. season conditions; 

contamination of crops from the foreign particles, 

deceleratation by overheating, and the crop is subject to insect 

affliction, the crop is susceptible to re-absorption of moisture 



Solar Drying for Food Preservation 

 (IJSRD/Vol. 5/Issue 12/2018/051) 

 

 All rights reserved by www.ijsrd.com 181 

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 

minimum drying rate, contamination and lower quality of 

dried crops of food, and loss in production. 

The limitation of open sun drying need a convenient 

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 of these driers very unattractive. Therefore interest has 

been focused mainly on the development of solar driers. 

Natural convection dryers do not require a fan to pump the air 

through the dryer. The minimum air flow rate and the long 

drying time, result in low drying capacity. Thus, this system 

is restricted to the processing of small quantities of 

agricultural surplus for family consumption. Where mass 

quantities of fresh food produce are to be processed for the 

commercial market, forced convection dryers should be used. 

 
Fig. 1: Working Principle of Open Sun Drying 

B. Problem Statement Objectives  

The purpose of this study is to develop a mixed-mode solar 

dryer in which the crops are dried simultaneously by both 

direct radiation through the glassy walls and house top of the 

cabinet and by the heated air from the solar collector. The 

problems of scale processor could be reduced, if the solar 

dryer is designed and structure build with the consideration 

of tide over the disadvantages of direct and indirect type of 

solar dryer. So therefore, that work will be based on the 

importance of a mixed mode solar dryer which is dependable 

and also it is cheapest design and construct a mixed mode 

solar dryer using locally available materials and to estimate 

the performance of that solar dryer. 

C. Problem Justification and Outcomes 

Food crops are generally for instantly consumption needs, 

resulting in wastage of food vestige during the short harvest 

periods and scarcity during post-harvest periods. Drying is 

one of the methods used to preserve food products for longer 

periods. It has been established as the most efficient 

preservation technique for most tropical crops. 

This project presents the design, construction and 

performance of an indirect mode solar dryer for food 

preservation. In the dryer, the heated air from a divided solar 

collector is moved through a crops bed, and at the time, the 

drying closed house absorbs solar energy directly through the 

glassy walls and house top. The temperature rise in the drying 

cabinet was up to 73% for about 180 minute immediately 

after 12.00h (noon).  

II. DESIGN METHODOLOGY 

Bound moisture, which exerts an equilibrium vapour pressure 

less than pure water at the same temperature, is moisture 

trapped in closed capillaries and/or the water component of 

juices held within a material by the surface tension. 

Agricultural crops are generally hygroscopic materials 

containing both bound and unbound moisture in contrast to 

non-hygroscopic materials that contain only unbound water. 

Water vapour pressure increases when a product is heated at 

constant moisture content, with moisture transfer ensuing 

from the product to an environment at a lower vapour 

pressure. In drying, heat transferred to the product surface 

causes surface moisture evaporation. Water from inside the 

crop migrates to the crop’s surface to replenish surface 

moisture lost by evaporation. Warm drying air initially 

rapidly removes surplus surface moisture until there a 

subsequent, generally slower, steady-state, drying rate 

prevails that diffusion processes depends on the rate that 

continue to move moisture to the surface by (Sodha et al., 

1985). 

A. Flow Diagram of Methodology 

The number of panels depends on the space to the heated and 

the local climate, as well as on economic factors. The panels 

with the required slope may be placed on the ground or on 

flat roof. Methodology used for whole processing Design this 

methodology gives way about how work is to be carried out 

in systematic way. It is standard process of describing 

process, how it is done in simplest manner. 

 
Fig. 2: Methodology Flow Diagram 
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III. WORKING PRINCIPLE 

The air fluid used to transport energy from collector to the 

storage and to the cabinet of dryer. The heated air from the 

collector can be divided between storage and the distribution 

system, as might be required by the condition .for example, 

when the sunshine after several cloudy days would be 

desirable to utilise the available heat directly in the 

distribution system rather than Lessing it in storage. 

The position of the blower in figure 1.3 shows at the 

upstream of collector and the storage and it forces the air 

through this for heating. In this case slight leakage of heated 

air will take placed. Blower can also be place on the 

downstream side of collector and storage so that the pressure 

in the collector is no above ambient pressure which might be 

advantages in controlling leakage. 

Air is the heat transport medium, the heat is usually 

stored in pieces of rock or pepples roughly 2 inch. Across, 

contained in an insulated tank through which the air 

circulated. 

 
Fig. 3: Indirect Solar Drier (Forced Convection) 

A. Components of Solar Dryer 

1) Blower 

A blower is a device for passing air or other gases. These fans 

rise the speed and flow rate of an air upstream with the 

moving impellers. 

Blower use the kinetic energy of the impellers to 

increase the flow rate of the air stream, which in turn moves 

them against the resistance caused by ducts, dampers and 

other components. Blower shift air radially, changing the 

direction (usually by 90°) of the air transfer. They are quiet, 

easy, and capable of designing over a wide range of 

conditions blower are not rotary and reciprocating devices. 

Blower have certain benefits and limitations when construct 

with reciprocating and rotary blowers. 

 
Fig. 4: Variable Discharge Blower 

2) Solar Air Heater 

Solar air heating is the energy from the sun, insolation, is 

carried by an absorbing medium and used to hot air. Solar air 

heating is a renewable energy heating technology used to hot 

air for cabinet food crops applications. 

Solar air heaters use house top, window connected 

solar collectors to heat the air that passes through them. The 

solar collector must be placed on a south frontage deck or 

enclosure where it gets high stinker exposure that isn't 

obstructed by plants, lengthy buildings or other shadow 

generator. Smaller window units can be mounted under a 

wormy south frontage window. 

 
Fig. 5: Solar Air Heater 

3) Drying Cabinet  

The drying cabinet side by side with the framework of the 

dryer was built from well climate woods which could 

withstand thermite and environment attacks. An outlet vent 

was provided toward the upper end at the back of the cabinet 

to facilitate and control the convection flow of air through the 

dryer. Access gate to the drying house was also provided at 

the back of the shack. 

This consists of three removable wooden panels 

made of 13 mm plywood, which overlapped each other to 

prevent air leakages when closed. The roof and the two 

against side walls of the shack are covered with pellucid glass 

sheets of 4.5 mm wide, which provided extra heating. 

 
Fig. 6: Drying Cabinet 

B. Advantages of Solar Dryer 

1) There are no problem with freezing in collectors. 

2) Corrosion problems are minimised. 
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3) Conventional control equipment for air heating is already 

available and can be readily used. 

4) Problems of designing for overheating during periods of 

no energy removal are minimized. 

5) The working fluid is air and the warm air heating systems 

are in common use. 

C. Disadvantages of Solar Dryer 

1) Relatively higher power costs for pumping air through 

the storage medium. 

2) Relatively large volumes of storage units.  

IV. CONCLUSION 

The solar dryer can raise the absolute air heat to a 

considerable high value for raising the drying rate of farming 

crops. Compared with those in the open sun drying. Even 

though the dryer was used to dry grapes, it can be used to dry 

other crops like onion, cassava, potato and corn etc. There is 

ease in invigilate when compared to the naturalistic sun 

drying technique. The capital amount involved in the 

structure of a solar dryer is much degraded to that of a 

mechanical dryer. 
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