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Abstract:Our project name is a multi-purpose sieve machine by to and fro motion. In our 
project, we can change the mesh according to the particles like Rice grain, Dal grain, Flour, and 
all other varieties of particles that will be separated from the stone, husk, dust cleanly. And we 
are adding a fan to remove husk and dust. If any dust and husk is there still after finishing the 
sieving operation by this, we can remove the husk and dust. And also we are using the heaters 
for easy removal of hull. This machine is portable. 
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I.INTRODUCTION 

A sieve or a riddle is machine with to and fro motion 

used for extrication of the needed elements from 

unwanted material. further it is used for characterizing 

the element to the required size by the allocation of a 

sample. Using a pane such as a mesh or net, a  sifter is 

used to separate and break up clumps in the dry 

ingredient particles like sand and flour. Sieves are used 

for sifting flour and have very small holes. Depending 

upon the types of particles to be separated, sieves with 

different types of holes are used. Sieves are also used to 

separate stones from the sand. A number is used to 

designate the size of a sieve, usually the approximate 

number of openings per inch. This project titled 

concentrates on providing descriptions of three 

operating principles. In the technical, education of 

Sieving plays a Major role in operations of various 

industries. Construction of work devices under the 

constraints is achieved by the systematic approach. 

 

Sieving is an uncomplicated practice for sorting out the 

particles. [1] 

Very fine small holes are used in this sieve to sift flour 

core. Different types of sieves are used for the 

separation of industrial wastages like bolts, nuts 

washers, and nails of various particle sizes of the holes. 

Similar types of sieves are used for agricultural types of 

equipment construction also. Sieves are also used for 

grading the grain size to detach stones from sand from 

grains. we can change the mesh according to the size of 

the particles. We are using a simple technique to 

change the mesh. So that is easy to handle. [2] 

II.LITERATURE REVIEW 

Before starting our work we have undergone 

many research papers which indicates that for a 

production-based industries machine installation 

is a tricky task as many factors being associated 

with it such as power consumption (electricity bill 

per machine), maintenance cost, no of units 

produced per machine i.e. capacity of machine 
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time consumption and many more. Some 

research papers which have led us to approach 

the ideas of a machine that may give a solution 

to all these factors are as follows:  

 As per Mr. Sai Karthik, Automation is the 

need of the time considering labor shortage, 

stringent labor laws, and the most labor-intensive 

industry is the construction and foundry industry 

where sand sieving is a must. Thus wither 

industry has operated fully automatic sieving 

machines. But the small-scale foundries and low-

level contractors are cannot afford this high-end 

technology and hence require low-cost methods 

and machines. Describe the sieving process using 

a rectangular mesh with a slight inclination as 

laborious. Authors note that different machines 

are being used for sand sieving and cement 

mixing processes and in their concept both the 

process will take place simultaneously thereby 

eliminating the time consumed during the whole 

process of preparing the concrete is reduced. [3]  

 As per Mr. Nachimuthu A.K, for 

characterizing the particle size distribution of a 

sample a sieve is a device for separating wanted 

elements from unwanted material that uses a 

woven screen such as a mesh or net. Authors 

have focused in their design on, fabrication of the 

mechanical part of the machine and the system 

of the sieve machine. Criteria such as strength, 

safety, and mechanical system need to concern 

some other ergonomic designs that were used to 

achieve fully functional sieve machine body 

structure. [4]  

 According to the research work carried out 

the project on Methodology for Design & 

Fabrication of Portable Organic Waste Chopping 

Machine. Organic waste is fed uniformly through 

a feeding drum and tray. Then the Shaft rotated 

at 1440 rpm through an electric motor utilizing 

pulleys makes the chopping drum cut the waste 

by the effect of impact shear obtained from the 

shearing blades. The cut is also made inside the 

chopping house due to the effect of tensile, 

friction, and impact effect in the chopping 

process. Then the cut pieces pass through the 

concave holes of the sieve & come out of the 

machine. The sieves of different sized holes can 

be used. [5]  

 According to the paper on design and 

analysis of solar-powered trommel screen 

experimental results reveal that compost losses, 

as well as criterion costs, were minimum while, 

separating and cleaning efficiencies were 

maximum under the following conditions: -

Operate the trammel screen at a sieve speed of 

25 rpm (1.18 m/min), The slope angle of the 

cylindrical sieve on the horizontal plane (Sieve 

inclination angle) should be lower than 15 

degrees, the screen opening size should be of 

about 10 mm, Clean compost at a moisture 

content of about 25-30 %, Operate the trommel 

screen at an average feed rate of 4 kg/min. [6]  

 A multi-purpose wet sieving machine has 

been developed. It was tested and found to be 

efficient in the processing of the mesh of 

agricultural products such as maize, cassava, and 

soybean for the production of food products such 

as “Ogi”, soymilk and starch. Generally, sieving 

capacity and performance coefficients decreased 

with increasing mash concentration. The highest 

performance coefficient was observed with 

maize, followed by wheat, and lastly cassava. 

12.23% is the optimum sieving concentration 

that would give the best performance in terms of 

capacity and performance coefficients (PC). The 

equipment is easy to operate and maintain. It is 

highly recommended for every household in 

Nigeria and beyond where the desirable eating 

qualities of "Ogi" and starch diets are valued 

compared with the bad quality products from a 

retail outlet. The machine proposed in this 

project to have the best feature it works at 300 

RPM, it simply because it weighs only 84.68kg 

which can easily be moved from place to place, it 

works with simple less cost single-phase electric 

motor of 2Hp and have high production rate since 

it can sieve 100kg/hr. (which means 800kg/day). 

Physically it is very attractive ergonomically it is 
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very friendly to both human beings and the large 

in the environment as well. [7] 

III.PROJECT PROBLEM STATEMENT 

The most commonly used sieve type in our 

country is a basic sieve; which is made from very 

little material, can be made in a couple of hours, 

and won't break the budget. Quite often, people 

start with this type of simple screen but these 

sieves have the following main problem:-  

 The first is its size. Since it's quite small, 

it can process a small amount of material 

at a time. 

 The second is its energy-consuming 

operation. Because it requires a decent 

amount of arm strength and energy to lift 

and shake the sifter to screen the 

materials. 

 Nowadays people always prefer the most 

suitable way to cut their cost and time.  

 So, this multipurpose sieving machine is 

believed to resolve the problems 

mentioned above. 

IV.OBJECTIVES 

 To design and fabricate a new sieve machine. 

 Small and portable sieve machine. 

 Sieving of different sizes and grades.  

 Expose the real work that must be done as a 

future engineer. 

 To change circular motion into reciprocating 

motion. 

 To replace the traditional method because as it 

is time-consuming.  

 To develop interpersonal skills and to be 

familiar with the tools and processes used in 

the mechanical workshop.  

 To learn how to arrange the time and budget. 

 To apply all knowledge in this fabrication. 

 To design and fabricate a portable sieve 

machine. 

  

V.METHODOLOGY 

The proposed work will be carried out with the 

following steps. 

1.Study of different operations which is need for         

   fabrication shop and home appliances. 

2.Development of flow chart for a design project. 

3.Study of various types of multi-operational   

   machines. 

4.Calculation of geometrical parameters. 

5.The actual manufacturing of the project. 

6.Component selection for the project. 

7.Experimentation by assembling all components. 

8.Testing. 

VI.DESIGN 

A.Design Consideration And Material 

The machine was designed based on the concept 

that sieving can be achieved by shifting the 

grains on the sieving surfaces comprising the fan, 

heater, and sieving unit. The major factors 

considered in developing the machine were the 

strength of the fabrication materials, as well as 

the properties of the material to be processed. 

This consideration enabled the determination of 

the engineering specifications, including the 

power requirement of the motor, size of the 

sieve, etc. To achieve good sieving, the physical, 

mechanical, and thermal properties of the 

materials to be sieved must be considered. These 

include the particle size, weight, length, surface 

texture also help in choosing the appropriate 

sieving processes for different materials and 

must be taken into consideration in the 

construction of the sieving machine and the 

determination of sieve size. And they must be 

determined for proper sieve analysis. These 

properties also help in choosing the appropriate 
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sieving processes for different materials and 

must be taken into consideration in the 

construction of the sieving machine and the 

determination of sieve size.  

•Increased productivity – Deliver 50% higher 

screening capacity over a conventional round 

sieving machine.  

•Greater accuracy – Full material flow on all four 

sieve decks providing accurate grading or 

separation.  

•Reduced noise levels – rubber mats are placed 

under the frame to enable quieter operation.  and 

also vibration dampers are used. 

•Improved and consistent product quality – Can 

screen difficult powders on finer meshes to 

provide consistent product quality.  

•Improved cleaning – Hygienic open frame 

design for easy cleaning. 

B.FLOW CHART 

 

 

 

 

 

 

C.OBJECTIVE TREE FOR DESIGNING    

    SIEVING MACHINE 

 

D.SPECIFICATIONS OF COMPONENTS 

i.SPECIFICATIONS OF THE MAINFRAME 

•The total height of the frame is 76cm.  

•The total length of the frame is 118cm. 

•The total width of the frame is 45.5cm.  

•We have used mild steel material. 

•We have used square pipes.  

•Cross-section of square pipe is 3.5cm x 3.5cm.  

•We have used 30 fabricated joints. 

ii.SPECIFICATIONS MESH FRAME 

•The total length of the frame is 375mm. 

•The width of the frame is 455mm.  

•The total height of the mesh with heater   

  supporters is 170.02mm. 

iii.SPECIFICATIONS OF FILTER MESH AND   

    HOLDING PLATES 

•1x1 feet mesh. 

•Diameter of hole:-  
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 a) Mesh-1 1.5mm.  

 b) Mesh-2 2mm.  

 c) Mesh-3 3mm.  

•The material of mesh is stainless steel.  

•The thickness of mesh is 2mm 

iv.SPECIFICATIONS OF DRIVER PULLEY 

•The total width of the pulley is 41mm. 

•The inner diameter of the pulley is   

   52.2mm. 

•The outer diameter of the pulley is   

  76.2mm. 

•The groove distance of the pulley is 10mm. 

•The height of the groove depth is 12mm. 

•The tap hole on a hub is 6mm. 

v.SPECIFICATIONS OF DRIVEN PULLEY 

•The total width of the pulley is 37.711mm. 

•The total width of the pulley without a hub   

   is 21.05mm. 

•The inner diameter of the pulley is 96mm. 

•The outer diameter of the pulley is 127mm.  

•The inner width of the groove is 7.05mm. 

•The outer width of the groove is 13.05mm. 

vi.SPECIFICATIONS OF V-BELT 

•It is an “A” section belt. 

•Model number - “A 722lP/A27.”  

•Its tolerance angle is “± ½ o (34o ).”  

•Its minimum depth below the pitch line “h” is     

8.7mm. 

•Its center to center distance of groove “e”   

   is 15mm. 

•Tolerance on “e” is ±0.3mm.  

•The edge of the pulley to the first groove   

   to the center "f" is 10mm.  

•Tolerance on “f” is 2mm. 

vii.SPECIFICATIONS OF CONNECTING ROD   

     WITH BUSHES 

•Connecting rod's total length is 327mm. 

•The length of the Bush is 14mm.  

•Bush diameter is 9mm.  

•The thickness of the bush is 0.5mm.  

•The thickness of connecting rod is 5mm.  

•The width of the connecting rod is 20mm 

E.DESIGN OF MODEL 

 

Fig.1: Design of the model 
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VII.WORKING 

Multipurpose sieve machine is built with circular 

motion is converting into reciprocating motion. 

Since it is built by a simple mechanism any 

person with little knowledge in machine operation 

can simply operate it; because their no 

complicated part and mechanism which can make 

it difficult to operate. The machine only uses 

electric motors as the prime power source and 

the power from the motor is transmitted to the 

main part of the machine through series 

arranged driver pulley connected to the driven 

pulley via v-belt and now, the connecting rod 

which is fixed to the driven pulley comes to 

motion. Due to this connecting rod moves in, too, 

and fro motion, which helps the filter mesh box 

to move in the forward direction and backward 

direction. In this machine, we can change the 

mesh according to the particles like Rice grain, 

Dal grain, Flour, and all other varieties of 

particles that will be separated from the stone, 

husk, dust cleanly. And we are adding a fan to 

remove husk and dust. If any dust and husk are 

there still after finishing the sieving operation, we 

can remove the husk and dust.  We are using the 

heaters for easy removal of the hull. The main 

components of the machine are the mainframe, 

motor, pulley, connecting rod, filter mesh frame, 

filter mesh, fan, heater. This machine is portable. 

It is very economical among these kinds of 

machines. For this reason, we can conclude that 

the machine is operationally feasible. 

 

              Fig.2:Front view 

 

Fig.3: Side view 

 

Fig.4: Top view with mesh 

 

Fig.5: Top view with plate 

VIII.MECHANISM INVOLVED 

The motor transmits the power in the form of 

rotary motion and with help of pulleys and belts 

the power is transmitted to a connecting rod 

which changes circular motion into reciprocating 

motion. Reciprocating motion is a repetitive up-
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and-down or back-and-forth linear motion. It is 

found in many engines. 

The frame continues to an attached rod, which is 

connected to the circular disc. Powered by a 

motor, the disc rotates and the arm follows in the 

same direction (linear and left-to-right, typically) 

at the same speed. When the disc nears a full 

revolution, the arm reaches its furthest position 

and returns to its initial position. Throughout the 

cut, the arm has a constant velocity. 

Upon returning to its initial position after 

reaching its maximum horizontal displacement, 

the arm reaches its highest velocity. It is also 

called reciprocation, which is a repetitive up-and-

down or back-and-forth linear motion. 

 

Fig.6: Slider crank mechanism 

It is found in a wide range of mechanisms, 

including engines and pumps. The two opposite 

motions that comprise a single reciprocation 

cycle are called strokes A crank can be used to 

convert circular motion into reciprocating motion, 

or conversely turn reciprocating motion into 

circular motion. Reciprocating motion is visible in 

early steam engines, particularly horizontal 

stationary engines and outside-cylindered steam 

locomotives, as the crank and connecting rod 

usually are not enclosed. Reciprocating motion is 

close to but different from, sinusoidal simple 

harmonic motion. 

The point on the camshaft which connects the 

connecting rod rotates smoothly at a constant 

velocity in a  circle. Thus, the horizontal 

displacement, of that point, is indeed exactly 

sinusoidal by definition. However, during the 

cycle, the angle of the connecting rod changes 

continuously. So, the horizontal displacement of 

the "far" end of the connecting rod (i.e., 

connected to the piston) differs from sinusoidal. 

[8]. 

IX.ADVANTAGES AND APPLICATION 

A. ADVANTAGES 

•The analysis includes fast and easy handling of  

  the instrument. 

•The results of particle sizing are accurate and   

  reproducible. 

•It is a time-saving method. 

•The cost of the instrument is lower than other   

 methods. 

•Separating grains from impurities. 

•To remove unnecessary items from useful items. 

•Improve sieving efficiency. 

•Increase in productivity. 

•Can operate at lesser maintenance cost. 

•Easy to change mesh size at any required time. 

•Decreased labor requirement. 

B. APPLICATION 

•It is used for industrial.  

•It is used for agriculture. 

•To remove unnecessary items from useful items. 

•Separating flour from impurities. 

•It is majorly used in food industries. 
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X.BREAK-EVEN ANALYSIS 

Break-even analysis entails calculating and 

examining the margin of safety for an entity 

based on the revenues collected and associated 

costs. In other words, the analysis shows how 

many sales it takes to pay for the cost of doing 

business. Analyzing different price levels relating 

to various levels of demand, the break-even 

analysis determines what level of sales is 

necessary to cover the company's total fixed 

costs. A demand-side analysis would give a seller 

significant insight into selling capabilities. 

Break-even analysis is useful in determining the 

level of production or a targeted desired sales 

mix. The study is for a company's management's 

use only, as the metrics and calculations are not 

used by external parties, such as investors, 

regulators, or financial institutions. This type of 

analysis involves a calculation of the break-even 

point (BEP). The break-even point is calculated 

by dividing the total fixed costs of production by 

the price per individual unit less the variable 

costs of production. Fixed costs are costs that 

remain the same regardless of how many units 

are sold. 

Break-even analysis looks at the level of fixed 

costs relative to the profit earned by each 

additional unit produced and sold. In general, a 

company with lower fixed costs will have a lower 

break-even point of sale. For example, a 

company with $0 of fixed costs will automatically 

have broken even upon the sale of the first 

product assuming variable costs do not exceed 

sales revenue. [9] 

F.Calculation of break-even analysis 

Break-even point = Fixed cost / (Sales price per 

unit-Variable cost per unit)  

Variable cost = 14000+2000 = RS. 16000 /- 

Total fixed cost = 90,000+14,000 = RS. 

1,04,000 /- 

 

 

BEP = 1,04,000 / (18,000-14,000) = RS. 

26units.  

i.Number of units must be sold to earn profit   

  of RS.3,00,000 /- 

= Total fixed cost + Profit / (Sales price per unit - 

Variable cost per unit) 

= 1,04,000 + 3,00,000 / 18,000 – 14000 

= 101 units  

Note: For profit of RS. 3,00,000 /- 

Factory fixed overhead cost = RS. 90,000 /- 

Fixed selling overhead cost = RS. 14,000 /- 

Variable manufacturing cost = RS. 12,000 /- 

Variable selling cost per unit = RS. 2,000 /- 

Selling price per unit = RS. 18,000 /- 

ii.Number of units must be sold to earn  

    profit of RS. 4,00,000 /- 

= Total fixed cost + Profit / (Sales price per unit - 

Variable cost per unit) 

= 1,04,000 + 4,00,000 / 18,000 – 14000 

= 126 units  

Note: For profit of RS. 4,00,000 /- 

Factory fixed overhead cost = RS. 90,000 /- 

Fixed selling overhead cost = RS. 14,000 /- 

Variable manufacturing cost = RS. 12,000 /- 

Variable selling cost per unit = RS. 2,000 /- 

Selling price per unit = RS. 18,000 /- 

iii.Number of units must be sold to earn  
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profit of RS. 5,00,000 /- 

= Total fixed cost + Profit / (Sales price per unit - 

Variable cost per unit) 

= 1,04,000 + 5,00,000 / 18,000 – 14000 

= 151 units  

Note: For profit of RS. 5,00,000 /- 

Factory fixed overhead cost = RS. 90,000 /- 

Fixed selling overhead cost = RS. 14,000 /- 

Variable manufacturing cost = RS. 12,000 /- 

Variable selling cost per unit = RS. 2,000 /- 

Selling price per unit = RS. 18,000 /- 

XI. CALCULATIONS 

A. POWER CONSUMPTION  

i. Power 

Electric power = Electric workdone/ time = VI/t 

 = 230 x 1.9 / 60 (in 60 seconds) 

 = 7.28 watts 

ii. Energy 

Energy = Rate of doing work x Time in hour 

1 watt hour = 1 watt x 1 hour 

 = 7.28 x 3600s 

 = 26220 J 

iii. Work done  

Work done = Power x Time 

 = 230 x 1.9 x 3600 

 = 1573165.8 watt-s 

iv. Power consumed per hour  

Power consumed per hour = 7.28 x 3600 / 1000 

 = 0.87 unit per hour 

B.COMPARISION BETWEEN SIEVE MACHINE   

    AND MAN POWER 

On an average 2 tons of rice grain is grown in 1 

acre land.  

To perform sieve operation for to tons of rice 

grains for machine  

Labour charges for unskilled labour per 10 hours  

 = RS. 400/- 

Machine change for labour = RS. 100/- 

Machine electricity consumption per hour = 0.87 

units 

Machine electricity consumption per 10 hours = 

8.9 units 

Machine electricity consumption per 30 hours  

= 26.9 units 

Machine operate cost per 30 hours = 26.9 x 3.69 

         = RS. 95.38/- 

Note: 1 unit of electricity cost = RS. 3.67/- 

Unskilled Labour cost for 30 hours = RS. 1200/- 

Machine operating cost for 30 hours = RS. 

95.38/- 

Machine lending cost for 10 hours = RS. 100/- 

Total Cost = 1200 + 95.38 + 100 

          = RS. 1395.38/- 

To perform sieve operation for 2 tons of rice 

grains with manpower 

Labour charge for skilled labor per 10 hours = 

RS. 800/- 

Skilled Labour can perform sieving operation for 

400kg of rice grain in 10 hours 
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Skilled Labour can perform sieving operation for 

2000kg of rice grain in 50 hours 

Labour wage for 50 hours = 800x5 = RS. 4000/- 

XII. CONCLUSION 

Thus an innovative solution in the form of a 

multi-purpose machine was proposed and 

fabricated. This machine is designed and 

fabricated from the locally available resource at 

about Rs.14000/- cost and driven by an electric 

motor ½ hp with 1440rpm. The motion from the 

motor to the other part of the machine is 

transmitted with two pulleys via a v-belt. It is 

cheap; everyone can afford it, easy to maintain, 

less electric power consumption, save more time 

required for sand sieving. It was made of durable 

and cheap material affordable for the small scale 

enterprise. The operator can sieve a large volume 

of grain without any sign of fatigue effectively 

and increasing the productivity of sieving. The 

circular motion into reciprocating motion is used 

for this work. It is highly efficient for short 

distances. From the study conducted, it can be 

concluded that the manufactured multipurpose 

sieve machine.  

The project began with exploring ideas for the 

design inspired by similar devices in the market. 

In the market, there have only permanent mesh 

fitting. For this reason, we made a temporary 

mesh fitting. By this, we can perform several 

particular operations.  

For changing the mesh. we used the simple 

technique. The main intention of the project is to 

make a multi-purpose sieve machine to reduce 

labor work.  

We also make sure that there weren't have any 

drawbacks in its efficiency and power 

consumption.  

The multi-purpose sieve machine is designed 

based on the fundamentals of machine design. 

Modeled in Fusion 360 software and fabricated 

according to plan.  

The result from this project clearly shows that 

the multi-purpose sieve machine will handle 

different size particles with different meshes. It is 

easy to operate and economical. 
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