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Designing of Screw Feeder in Batching System 
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Abstract— This article gives brief information about 

designing of a screw feeder. Four free flowing and granular 

materials P, Q, R and S which are required to get feeded are 

taken into account for the designing. Flow rates of four 

materials are calculated based on the time limit allotted for 

feeding. Important parameters like screw diameter, pitch of 

screw, shaft diameter, screw length are computed. Power 

required for the motor to drive the screw is estimated and 

Geometries of screw feeder are included in this paper. 
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I. INTRODUCTION 

Screw feeders are one of the oldest and easiest feeding 

materials known to the mankind. They are used for feeding 

grains, fine coals and other bulk materials. Screw feeders are 

the feeding devices used in many material handling 

industries where feeding of a metered quantity of any 

material is required. Such a metered quantity of a material is 

specially required to be feeded in manufacturing industries 

where production takes place batch wise. A batch is a 

mixture of all the constituents when are taken in a small 

amount concluding a particular product. 

A Screw feeder consists of a screw which gets 

rotated with the help of mover generally a motor. When the 

screw rotates it takes a material with it and conveys it up to 

the end of the of the screw feeder. The material travels a 

distance equal to the pitch of the screw when screw 

completes one rotation. Hence the conveying quantity of the 

material can be decided by deciding number of rotations of 

the screw. Firstly amount of material to be conveyed is 

selected then the time allotted for the conveying process is 

considered and then ultimately flow rate or the equivalent 

capacity is calculated. Based on the calculations done; a 

particular RPM of the screw is selected. Then the further 

parameters related to screw feeder are computed. 

Four free flowing and granular materials similar to 

silica (SiO2), Boric acid (B2O3), Aluminum Oxide (Al2O3) 

and Soda (Na2O) are considered for the designing of four 

different screw feeders. All the parameters computed are 

shown in the tabular form at the end of the article. 

 
Fig. 1: Geometry of Screw 

II. CALCULATION OF FLOW RATE OF EACH CONSTITUENT 

1) Working time per day is 8 hrs. 

2) Number of batches per day is 100 

3) Time required for each batch is → (8 * 60) / 100 = 

4.8 min 

This 4.8 min are divided for each constituent according 

to weight as follows 

P → 134 kg →1.2 min             Q → 125 kg → 1 min                                                         

R → 110 kg → 0.9 min            S → 95 kg → 0.7 min 

Therefore flow rate in Tph. (Tonne/hour) of each constituent 

is 

P → 6.7 Tph. → 14770.970 lbs. /hr.     

Q → 7.5 Tph. → 16534.668 lbs. / hr.  

R → 7.33 Tph. → 16159.88275 lbs. / hr.  

S → 8.14 Tph. → 17950.66452 lbs. / hr. 

III. CALCULATION OF REQUIRED CAPACITY AND 

EQUIVALENT CAPACITY AND RPM 

 Calculation of a screw feeder for only one material 

is shown here. 

 Material characteristics table plotted below is 

referred from the standard tables including all 

material properties. 
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Table 1: Material Characteristics 

The Required capacity is = 16534.668 / 153.5727 = 107.666 

ft
3
 / hr. 

Equivalent capacity is = Required Capacity x CF1 x CF2 x 

CF3; 

Equivalent capacity is = 107.666 * 1.0 * 1.95 * 1.0 = 

209.9487 ft
3 
/ hr. 

Where, CF1 = Special screw pitch capacity factor = 1.0 for 

std. full pitch screws 

            CF2 = Special screw flight modification capacity 

factor = 1.95 for cut flights 

            CF3 = Special screw mixing paddle capacity factor = 

1.00 for no paddles 

 From the standard tables, for 15% conveyor 

loading following table has been referred. 
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Table 2: Parameters Accordance with the Percent through 
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For screws with standard, full pitch flights the conveyor’s 

speed is: 

N = Equivalent Capacity (ft
3
/hr.) / 1 rpm capacity (ft

3
/hr.)  

N = screw rpm (not greater than the max recommended 

speed) 

N = 209.9487 / 2.2 = 95.43 rpm; 

IV. CALCULATION OF HORSEPOWER 

Hpf = [L (feet) * N (rpm) * Fd * Fb] / 1000000; 

Hpf = (7.2 * 95.43 * 18 * 1.7) /1000000; 

Hpf = 0.02102540 hp 

Hpm = [C (ft
3
/hr.) * L (feet) * D (lbs. / CF) * Fm * Ff * Fp] / 

1000000; 

Hpm = [107.666 * 7.2 * 153.5727 *    0.8 * 1.20 * 1.0] / 

1000000; 

Hpm = 0.114286867 hp  

Hptotal = [(Hpf + Hpm) * FO] / 0.94; 

Hptotal = [(0.02102540 + 0.114286867) * 3.00] / 0.94; 

Hptotal = 0.5 hp 

Where, 

L = Total length of conveyor 

(Calculated from design), feet  

N = Operating speed, rpm 

C = Capacity required, cubic feet per hour 

D = Density of material as conveyed*, lbs. /CF 

Fd = Conveyor diameter HP factor  

Fb = Hanger bearing HP factor 

Fm = Material factor  

Ff = Flighting modification HP factor  

Fp = Paddle HP factor    

Fo = Overload HP factor       

e = Drive effic. (Expressed as a decimal)  

 All the above factors have been referred from the 

standard tables used in the designing of the screw 

feeders used worldwide. 

V. SELECTION OF SCREW 

Torsional Rating 

Torque, TQ = (63025 * HP) / rpm; 

TQ = (63025 * 0.5) / 95.43; 

TQ = 330.21161 inch – lbs. 
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Table 3: Properties of shaft 

From the table Maximum torque for the selected 

coupling shaft diameter is 2565 inch – lbs. which is greater 

than the torque we are obtaining; Hence above shaft and 

pipe size is safe and can be selected. 

Screw with screw diameter 6” for conveying 

Material R has been selected and its related dimensions are 

selected from the table. 

Similar calculations are done for the remaining 

material P, Q and S and corresponding results have been 

plotted. 

Parameter Screw Feeder 1st Screw Feeder 2nd Screw Feeder 3rd Screw Feeder 4th 

Shaft diameter (inches) 2 1-1/2 1-1/2 1-1/2 

Pitch of flight (inches) 12 6 9 9 

Outer casing pipe dia.)(inches) 13 7 10 10 

Material SS 1018* SS 1018* SS 1018* SS 1018* 

Hp 0.7 0.5 0.8 0.52 

Rpm 32.25 95.43 50.65 43.32 

Length of screw feeder (meter) 2.2 2.2 2.2 2.2 

Type of Screw Cut flight Cut flight Cut flight Cut flight 

Table 4: All Parameters Computed Related To All Screw Feeders 

VI. CONCLUSION 

Four Screw feeders are designed for different materials 

using standard tables and codes. All the parameters required 

for the designing of the feeder have been computed and all 

the results have been plotted in the tabular form. 
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