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Abstract— Screw conveyors are widely used for transporting 

and/or elevating particulates at controlled and steady rates. 

They are used in many bulk material applications in industries 

ranging from industrial minerals, agriculture (grains), 

pharmaceuticals, chemicals, pigments, plastics, cement, sand, 

salt and food processing. They are also used for metering 

(measuring the flow rate) from storage bins and adding small 

controlled amounts of trace materials such as pigments to 

granular materials or powders. Current work deals with the 

design and analysis of screw conveyor as per related IS codes. 

Furthermore, a GUI has been prepared, using Microsoft 

Visual Basic 2008, which gives the values of diameter and 

power requirement of screw. Finite Element Analysis of the 

screw conveyor has been carried out using Ansys 11.0. 
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I. INTRODUCTION 

A screw conveyor consists essentially of a shaft-mounted 

screw rotating in a trough and a drive unit for running the 

shaft. The material is moved forward along the axis of the 

trough by the thrust of screw thread or flight. The trough is 

usually of the U-shape. Screw conveyors are widely used for 

transporting and/or elevating particulates at controlled and 

steady rates. They are used in many bulk material 

applications in industries ranging from industrial minerals, 

agriculture (grains), pharmaceuticals, chemicals, pigments, 

plastics, cement, sand, salt and food processing. They are also 

used for metering (measuring the flow rate) from storage bins 

and adding small controlled amounts of trace materials such 

as pigments to granular materials or powders. 

II. LITERATURE REVIEW 

The power requirements of the screw conveyors increased 

with increasing the auger dimensions and screw rotational 

speed, whilst the value decreased with increasing the screw 

clearance. For both the tested screw conveyors, increasing the 

screw rotational speed increased the capacity up to a 

maximum value and further increases in speed caused a 

decrease in capacity. As the screw clearance and screw 

rotational speed increased, the volumetric efficiency 

decreased significantly. 

The “fullness” at low screw conveyor inclinations 

would have been difficult to estimate because, as our flow 

pattern show, the layer of particles above the screw surface 

only becomes evenly spread out for inclinations above 30°. 

There is possible to predict performance of screw 

conveyor using finite element method (FEM) instead of 

discrete element method (DEM). The specific power 

requirement of the screw conveyor increased with increasing 

the screw clearance and screw rotational speed. With 

increasing the screw clearance and screw rotational speed, the 

volumetric efficiency of the screw conveyor decreased. 

We can get same output from modified design with 

reduced size of conveyor. The power consumption and 

weight of conveyor also reduce around 12% of existing 

design. Composite flanges in some industrial applications can 

replace metallic flanges as the radial and axial stress 

developed is less when compared to metallic flanges. The 

proposed system has further been modified by implementing 

the variable 

III. OBJECTIVE 

This investigation is concerned with the material conveying 

with minimum time as well as to improve strength screw 

conveyor for to reduce the failure against the stress and to 

increasing material conveying capacity with reducing the 

power losses of the screw conveyor. By developing the 

algorithm of the screw conveyor, which gives the perfection 

in the design of it. By using this algorithm, we get all the 

design data of screw conveyor. This algorithm developing 

according to require material conveying quantity. . The 

algorithm is developing by the analysis and simulation of the 

screw conveyor design. The analysis and simulation is 

possible by the modelling, analysis and simulation software. 

After completion of this procedure, making the algorithm 

according to the analysis and simulation data. The algorithm 

making by using the computer coding system language like 

as a c, c++, etc language. So by making this algorithm its 

makes the design easier, it is reducing the design time, it is 

reduce the failure of the screw conveyor, it can be increase 

the life of screw conveyor and to improve the capacity of the 

screw conveyor. 

By using this algorithm, we get directly design data 

of screw conveyor without any calculation difficulties. This 

algorithm is design according to all type application so; it is 

not only suitable for big manufacture industries it is also used 

in small and medium manufacturing industries. By putting the 

material conveying quantity and time we get all require 

design data from this algorithm. This screw conveyor 

algorithm very helpful in the continuous production 

industries as we as all type of manufacturing industries. Feed 

drive for controlling motor speed and use of the volumetric 

feeding technique. The performance of screw conveyors is 

significantly influenced by the vortex motion of the bulk solid 

being conveyed. A computer program was successfully 

developed for the analysis and selection of components of 

screw conveyors for different products. The package is 

recommended for practicing engineers and academics 

interested in the use of computers for such analysis. 

IV. METHODOLOGY 

Screw conveyor design calculation is evaluated based on the 

performance characteristics such as surface roughness, 

material conveying rate, blade wear, screw conveyor life, 

force, screw diameter, power consumption and are strongly 
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correlated with the applications and material such as motor 

speed, material properties, material weight, and blade 

geometry. The screw conveyor is chose by accordingly the 

application of material transfer like as, cement transfer, sand 

transfer, raw material transfer, water transfer, chemical 

transfer, etc. 

A. Design of Screw Conveyor 

Size of Screw Conveyor 

The size of screw conveyor depends on two factors: 

1) The capacity of the conveyor 

2) The lump size of the material to be conveyed. 

Capacity of Screw Conveyor 

 
Screw Pitch (S): Commonly the screw pitch is taken 

equal to the diameter of the screw D. However, it may range 

from 0.75 -1.0 times the diameter of the screw. 

R.P.M. of Screw (N): The usual range of R.P.M. of 

screw id 10 to 165. It depends on the diameter of screw and 

the type of material. 

Inclination Factor: The inclination factor C is 

determined by the angle of screw conveyor with the 

horizontal. 

Loading Efficiency: The value of loading efficiency 

should be taken large for materials which are free flowing and 

non-abrasive, while for materials which are not free flowing 

and, or, are abrasive in nature, the value should be taken low. 

1) Effect of Lump Size: 

1) A mixture of lumps and fines in which not more than 

10% are lumps ranging from maximum size to one half 

of the maximum; and 90% are lumps smaller than one of 

the maximum size. 

2) A mixture of lumps and fines in which not more than 

25% are lumps ranging from maximum size to one half 

of the maximum; and 75% are lumps smaller than one of 

the maximum size. 

3) A mixture of lump only in which 95% or more are lumps 

ranging from maximum size to one-half of the maximum 

size; and 5% or less are lumps less than one tenth of 

maximum size. 

2) Power Requirement of Screw Conveyor: 

Power calculation: 

 
Where, 

PH = Power Necessary for the Process of the Material 

PN = Drive Power of Screw Feeder at No Load 

PSt= Power Due to Inclination 

Power Necessary for the Process of the Material (PH) 

 
For a length L of the screw conveyor, the power PH 

in kilowatts will be the product of the capacity IM by the 

length L and an artificial friction coefficient λ also called the 

process resistance coefficient 

 
This formula stresses factors that are involved in the 

power input, which, for a horizontal screw, is proportional to 

the mass flow rate and length of conveyance. Power is also 

proportional to the process resistance of the material, λ. In 

addition, it should be noted that the sliding of the material 

particles against each gives rise to internal frictions. Finally, 

other resistances due to the grading or the shape of the output 

show up. All this gives the parameter λ a higher value than 

that of the friction coefficient μ. Each material has its own 

coefficient λ. It is generally in order of 2 to 4. 

3) Drive Power of Screw Feeder at No Load (PN): 

The power PN is very low to the power required for the 

process of the material. This value is proportional to the 

diameter and the length of the screw. In practice it is given, 

in kilowatts, by the formula: 

 

4) Power Due to Inclination : 

The power, in kilowatts, will be the product of the capacity 

IM by the height H and by the acceleration due to gravity g, 

that is: 

 

Total power necessary for the shaft of screw conveyor  

The total power is necessary is sum of the various powers 

described above: 

 
5) Theoretical Modeling Of Torque Requirement: 

Feeder loads: According to Mclean and Arnold [13] the 

feeder load Q acting at the outlet of the hopper is given by 

 
Where, q is a non-dimensional surcharge factor; m 

is a hopper shape factor: m=1 for axi-symmetric flow or a 

conical hopper, m=0 for plane flow or a wedge-shaped 

hopper. 

 
Fig. 4.1: typical form of a hopper fitted with a screw feeder 

6) Pressure on surfaces of bulk material: 

The surfaces to which pressure is applied are: 

1) The shear surface on the upper region of the screw; 

2) The trailing side of the screw flight; 

3) The driving side of the screw flight; 

4) The outside surface of the core shaft; 

5) The inside surface of the trough 
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Fig. 4.2: Bulk Density Surfaces within a Pitch: Five 

Boundary Surfaces and Two Basic Regions 

V. CONCLUSION 

By this review, it has concluded that screw with decrement of 

screw clearance and rotational speed, volumetric efficiency 

also decreases and vice versa. Material flow pattern is better 

understood by FEM. With the reduction in size of the 

conveyor, power and weight will also reduce around 

can be replaced with composite material. When solid bulk is 

conveyed, performance is influenced by it. Also by using a 

computer program, we can decrease the time for the design. 
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