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Abstract— India is set to be an agricultural based country 

and approximately 75% of the peoples are dependent on 

farming directly or indirectly, in this agriculture sector there 

is a lot of field work, such as weeding, reaping, sowing etc. 

Apart from these operations, spraying is also an important 

operation to be performed by the farmer to protect the 

cultivated crops from insects, pests, fungi and diseases for 

which various insecticides, pesticides, fungicides and 

nutrients are sprayed on crops for protection. 
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I. INTRODUCTION 

Farming is the backbone of Indian economy. In this 

agriculture sector there is a lot of field work, such as 

weeding, reaping, sowing etc. Apart from these operations, 

spraying is also an important operation to be performed by 

the farmer to protect the cultivated crops from insects, pests, 

funguses and diseases for which various insecticides, 

pesticides, fungicides and nutrients are sprayed on crops for 

protection. Farming has undergone a great evolution in last 

50 years. Out of the various reasons involved for this 

evolution is control of various diseases on crops.  

 In the modern agriculture, the usage of pesticides is 

still increasing moreover the 90% of these pesticides are 

being applied in the form of spraying which will maintain 

environment friendly approach. The argument for using 

existing conventional equipment is that farmers will face 

economic difficulties in case of chemical and electrical 

powered pumps as well as they will face health issues in 

case of hand operated pumps. One way to overcome this 

problem is to use the equipment developed for application of 

the pesticides through the use of mechanical power. In 

selecting a pump for furnishing a supply of pesticides for 

farm use, or for spraying insecticides, herbicides or 

fungicides, we must be sure it is designed for the job to be 

done. The unit should have sufficient capacity to supply the 

needed amount of water and spray material in the allowable 

time. 

II. LITERATURE REVIEW 

 Performance of a chemical injection sprayer system, found 

the time delay of concentrated pesticides through injection 

sprayers to be significant, and proposed injection at the 

individual nozzles as a possible solution to shorten delays 

[1] Development of a direct nozzle injection system that 

overcame the concentration variation problems reported by 

previous researchers Simulation are used to compare 

chemical application accuracies for various designs of 

injection sprayers. They found that reducing the diameter of 

the fluid lines near the end of the spray booms improved 

overall application accuracy [2] 

A. Definition Of Problem 

The main problem of traditional pump is to carry the weight 

and the harmful chemical which are sprayed.   

To save the time of spraying and to uniform spraying.  

 In traditional pumps there is required electric 

power or hand (man operated) power so to save energy. 

B. Concept Selection Chart 

Design 

Factor 

Conce

pt 

1 

Conce

pt 2 

Conce

pt 

3 

Conce

pt 4 

Conce

pt 5 

Safety 2 3 3 3 4 

Functionali

ty 
3 4 3.5 4 4 

Weight 4 2.5 3 3.5 3.5 

Mechanis

m 
2 3 3 3 4 

Cost 2.5 2.5 3 3.5 4 

Total 13.5 15 14.5 14 15.5 

Ranking 5 2 3 4 1 

III. CONSTRUCTION 

Basic Components of Sprayer  

1) Pump: A pump is a piece of equipment used to move 

fluids, such as liquids or slurries, or gases from one 

place to another. 

2) Tank: It is the storage place of chemical solution. It is 

made up of PVC, Brass, etc. 

3) Agitator: It is the devices which stirs the solution and 

maintain the contents in homogenous state. 

4) Air chamber: In a reciprocate type pump, an air 

chamber is provided on the release line of the pump to 

level out the pulsations of the pump and thus Given that 

an invariable nozzle pressure. 

5) Pressure regulator: The pressure regulator use for some 

important 

A. Cost Approximation 

Components Quantity Cost (in Rs.) 

Bicycle Wheels 1 piece 250 

Ball Bearings 2 pieces 120 

Trolley Frame 7 m* 600 

Shaft 85 cm Approx. 160 

Connecting Rod/ Nut-Bolt 125 cm 100 

Nozzle Extension 900 cm 100 

 Total Cost 1330** 

Functions. It is the means of adjust the pressure is necessary 

for any spray job within the pressure choice of the pump. 

 6. Strainer: It is a little circular plastic ring with nylon wire 

mesh to filter any dust element coming with the chemical 

solution it is included in the suction line connecting the 

chemical tank and the check valves. 

Nozzles: It is the part which full the fluid in to fine droplet. 

Mechanization of spray fluid is usually achieved by 

releasing the liquid through lips called nozzle under 

pressure. 
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B. Working 

When we push the sprayer trolley, work done by the wheels 

get transmitted first to cam and then to follower link, due to 

which the piston reciprocate and starts building pressure. 

Power is getting transferred to piston, at the same time a 

coulter comes into action and its flaps starting their function. 

As the time passes, a strong pressure gets developed inside 

cylinder as accumulator helps it in doing the process. As the 

pressure gets developed, nozzles start acting and they 

initiate spraying. During this time, a connecting link from 

coulter also moves its flaps rapidly and soil is taken to the 

roots of plants. Fig 8 shows the final working model. 

 Comfortably within a 10.5 x 15.5 area. This     

allows a protective 1/2 margin around the plant. When plant 

parts are glued right up the edge of the paper, they get 

broken or shredded too easily. If you are collecting for a 

herbarium, make sure to find out the size of its mounting 

paper. 

 There must also be room on the specimen for a 

label, which is usually placed in the lower right hand corner 

of the paper. This is the place most people will reach for 

when taking specimens from their cabinets. Squeezing the 

label is better than squeezing any part of the plant. A 

common size for labels is 4-1/4 x 5-1/2 or smaller. When 

arranging a plant to be pressed, try to leave a corner open for 

the label. Only relatively small plants will fit in a 10 x 15 

area.  Botanists sharply bend (not cut!) stems to form a V or 

zigzag pattern.  Sometimes a large plant will have to be 

glued onto two or more.  

 Mounting papers:- When this is the case, each 

“sheet” will receive the same collection number and label 

information.  Sheets will also clearly be marked “1 of 2” and 

“2 of 2” or as necessary, depending on the number of sheets 

that specimen filled.  As you collect and press, you will be 

able to anticipate which specimens will require more than 

one sheet.  Label your newspaper folders accordingly.  

IV. OBJECTIVE 

We are designing and manufacturing this spray for our 

farmer in agricultural sector. Now in days we are very 

familiar with agricultural problems of our farmers so we 

decided to solve the problem in our level that is to replace 

the conventional method of spraying to replace in modern to 

reduce the effort and   harmful effect for human being. 

 

V. ADVANTAGES 

 Less Initial and Maintenance cost 

 Does not require any External Source of Energy 

 Safe for Operation 

 No Fatigue to Operator 

 Does not require to buy any Specially Designed           

Pump (conventional backpack pump can be directly   

used here) 

 Can work Efficiently during all Seasons 

 Uniform Spraying 

 Portable & Ergonomic 

 No Running cost 

VI. DISADVANTAGES 

 It is difficult to balance the ratio between Cost, Weight 

and Strength of the mechanism to be created. 

 Difficult to convince the farmers for using a new 

design. 

 Problem in using Tyre-Tubes 

 Corrosion at a longer run 

VII. CONCLUSION 

Follow these steps to calibrate working model:  

 Measure the spryer width of the nozzle  

 Measure the nozzle output in liters over one minute.  

 The Sprayer volume can be calculated by following 

formula:  

Nozzle output (L/min) X10, 000  

Sprayer width (m) X Walking Speed (m/min)  

Nozzle Output in 1min = 0.4 liter (Avg)  

Sprayer width = 1m  

Walking speed =100m/min  

Application rate (L/hr.) = 0.4X10, 000/100  

=4000/100  
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