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Abstract – Agriculture plays a vital role in the Indian economy. Indian agriculture is at crossroads and one of the major challenges is to reverse deceleration in agricultural growth. The grains on handling after harvest contain various proportions of material other than grains (MOG) such as stone, pod, stem and dirt. Separation of the MOG is essential to upgrade the quality of food material. 

        The development of a solar grain separation machine presents a review of former needs/approaches. The Available evidence suggests that the grain separation machine in the rural areas by the traditional use of hand beating/ separation of the grains. This method reduces for time wasting, energy sapping and more labor. 

        The objective of this work is to decrease the time required for dust separation thus it will be supportive for agriculture field. In agricultural field the grain separator machine is required for farmers to decrease the labor cost and also the time. And easily accessible in terms of cost and availability at regional level and also the materials used for the machine construction should be light in weight. This paper describes an overview of grain separator machine with its different components, principle of operation and applications, design, results and discussions.

I. Introduction 
           Agriculture is the backbone of Indian Economy. Agriculture is basically an energy conversion industry. A farm is an energy consumer and a producer, because with the use of the different energy inputs, energy output as a crop production is available. India has a major agribusiness sector, which has achieved remarkable successes over the last three and a half decades. Unprocessed foods are susceptible to spoilage by biochemical processes, microbial attack and infestation. The right post harvest practices such as food processing techniques play a significant role in reducing spoilage and extending shelf life. 

             Harvesting constitutes a major operation among agricultural activities and differs according to the part of the plant to be harvested. Almost all the food, feed, fiber and fuel commodities go through a number of post harvest processing operations such as cleaning, grading, separation, drying, storage, milling, food processing, packaging, transport and marketing before it reaches to the consumers. Agricultural processing is directed towards the conservation of productive and value adding to make the material more readily usable, consumable and economically more remunerative. Harvested grain (threshed / shelled / dried) needs further processing to get rid of various types of contaminations or undesirable matter, viz., inert material, common and grains of noxious weeds, other crop/variety grains, damaged grains and/or off-size grains. Cleaning and grading result in reduced bulk of the material, high value products, safe and longer storage, more out-turn of better quality milled products. Improper cleaning usually results in grain loss. Cleaning helps to reduce bulkiness during subsequent post harvest operations. To remove straw pieces, unfilled grains and other foreign materials, cleaning and winnowing can be done manually, using wind energy or with the use of machines. Traditional winnowers like the winnowing basket and wooden boxes with perforations are used also motorized grain cleaners using electric power are in use.  Separation removes unwanted materials like straws, chaff, weed seeds, soil particles and rubbish from the grain. It improves grain stability, reduces dockage during milling, gives good quality milled and improves the milling output. It also reduces insects, pests and disease infestation. Removing dockage from grain is a common handling practice Food processing requires clean grains to insure purity. Separation grain for seed also requires considerable cleaning to insure the highest quality seed. Although cleaning grain for marketing purposes may not require the degree of foreign material removal or size separation necessary for food processing or seed cleaning, the same technology is used. The primary differences are throughput rates and the number of cleaning processes to which the grain is subjected. For example, when cleaning for seed, nearly all weed seeds, broken and inferior sized kernels, and other inert material is separated from kernels. Additional separation processes are used to size seed kernels. The degree of dockage removal of grain destined for the market, like wheat used for food or seed, is determined by economics associated with the cleaning activity.

II. Literature Review
              Literature review is an assignment of previous task done by some authors and collection of information or data from research papers published in journals to progress our task. It is a way through which we can find new ideas, concept. 
There is lot of literatures published before on the same task; some papers are taken into consideration from which gives the idea of the project is taken.

             I.K. Adegun , S.A. Adepoju works on removal of pebbles and other impurities from the rice The machine consists majorly of two stages: dehulling and sieving. The dehuller consists of rotary cylindrical sieve which separates the chaff from the rice grains via the shaft and blade. Impact method was adopted for the removal of husk from the rice paddy. It was discovered that a minimum output shaft speed of 900 rpm transmitted by a v-belt drove by an electric motor of 3.5 hp which is required for the effective performance of the vibrating sieve.

O.E.Similo , O.T.Araomi studied the the performance analysis of the two blowers and reciprocating sieve mechanisms which make the critical componenets of the separating machines . The Variation in the feed weights of the sieve are analyzed to have the best and effective screening process.

III. Formulation Of Problem
             With the related literature review and objective o f this concern project, We will  find that it is important to decrease the time required for separation, dust, contaminations, impurities, and hauling from the heap of the harvested grains. And also to minimize labor cost, time and power. The machine is used in rural areas and it also  reduced the hazardous health implication and makes it safe for human consumption. That quality of locally produced grains by small grain growers is improved with little effort and reduced labor cost 
IV. Objective

1. To meet the new machinery that is used to do clean variety of grains.

 2. The main objective of the project work is to get the cleaned variety of grains. 

3. To use sustainable and profitable production methods. 

4. To reduce adverse effects on the environment, and to use ethically justifiable cleaning methods. 

5. Focusing on the quality of agricultural products.

V. Components And Descriptions
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· Frame 

· Sieve 

· Solar panel 
· Hopper 

            Frame : Structural frame acts as a base to hold all the mechanical components like Sieve tray, sieve plates, and motor with fan, hopper, solar panel, acts as vibrator shaft and many other components. Sieve:Sieve plates which are made up of G. I. Steel for the purpose of cleaning of grains based on the bulk density of grains ranging from 618-634, standard available sieve plates are used which is 1mm, 5mm and 2mm diameter of sieve holes. 

         Solar panel :A solar panel is a set of solar photovoltaic modules electrically connected and mounted on a supporting structure. A photovoltaic module is a packaged, connected assembly of solar cells. The solar module can be used as a component of a larger photovoltaic system to generate and supply electricity in commercial and residential applications. 

Hopper : which is used to find out the mass flow rate when the grain passes which can also be considered for the ergonomic consideration aspect of view. A storage container used to dispense granular materials through the use of a chute to restrict flow, sometimes assisted by mechanical agitation. 

          Motor with fan : An electric battery is a device consisting of one or more electrochemical cells that convert stored chemical energy into electrical energy. Each battery consists of a negative electrode material, a positive electrode material, an electrolyte that allows ions to move between the electrodes, and terminals that allow current to flow out of the battery to perform work.
           The fan is an electrical device, consists of blades on rotating produces pressurized air into the space. 

            Working principle: The uncleaned grains are fed into the grain cleaner machine through a feed hopper. As the uncleaned  grains move towards the feed box which contains sieve plates. At the same time the fan speed blow the dropping of uncleaned grains. While the same time the sieve plates will be osculating motion take care of a cleared variety of grains based on sieve size. Depending on the size of the sieve filter, impurities present in the grains like stones and pebbles are collected in the sieve. Lighter impurities like dust and mud particles are separate when forced air helps to separate collected on one side and cleaned grain is collected on the other side. 
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