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Abstract— In today’s world safety of operator is prime 

essential thing in much type of metal handling industries. 

The machines and equipment used in many firms are 

modern type of instrument but the all older machines and 

equipment are not yet decommissioned. Many type of old 

machines with or without upgrades are still operating but 

with less safety measures and less health assurance. To 

achieve this health assurance in metal handling industries 

like in Parth Tool Company we introduced this project. In 

such tool manufacturing companies metal dust production is 

very frequent in the workplace which is very unwanted. In 

many industries the dust collection system is not available 

for older machines. This reduces the health assurance of the 

operators. To overcome this problem our team introduces 

this project to the metal handling industries. 
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I. INTRODUCTION 

According to India’s Central Statistical Office, over 

38,20,000 workers in India are involved in the production of 

materials and products made of metals and their alloys; 

those workers are often exposed to dusts. The most 

frequently processed materials are bronze, brass, steel, 

aluminium alloys, zamak (zinc and aluminium alloys) and 

cast iron. The adverse effects of inhaling dust depend on 

both the chemical composition and the size of the dust 

particles. Operators of machines that process steel parts can 

be exposed to dusts containing iron, copper, nickel, 

manganese, magnesium and many other elements used in 

alloys. Processing parts made of brass can result in exposure 

to dusts containing copper, zinc, tin, lead, iron, manganese, 

etc. Special attention should be paid to the size of the 

inhaled particles that contain metals and their compounds. 

Fine dust particles released in processing metallic materials 

remain airborne for an extended period. Chronic exposure to 

dusts containing metals and their compounds can cause 

respiratory disorders. The size of the dust particles 

determines the location of their deposition in the respiratory 

system. In addition, the content of metals in individual 

particle size fractions of the dust can vary, and their 

bioavailability increases with the decreasing size of the dust 

particles they are contained in. For this reason, it is 

extremely important to know the content of metals in the 

dust fractions, which may be transferred to individual parts 

of the respiratory system, especially the gas exchange area 

in the lungs .We observed this problem in PARTH TOOL 

COMPANY. PARTH TOOL COMPANY is the firm that 

involved in metal cutting operation and manufacturing of 

high speed steel and carbide tools. Many of these products 

are grinded using optical profile grinding machine. In this 

firm some machines like optical profile grinders are 

spreading dust in the workplace. The machines are very old 

and they don’t have in built dust collector. The workers in 

this firm are working in dusty environment which is not 

good for their health. To overcome this issue we are 

committed to install dust collection system for the optical 

profile grinding   machine. 

II. ABOUT OPTICAL PROFILE GRINDING MACHINE 

A. Machine Specifications 

1) MODEL NAME: Petewe FPS 4v Optical Profile  

Grinding Machine  

2) YEAR OF MANUFACTURE: 1965  

3) OPTICAL MAGNIFICATION: 10x, 20x, (possibly 

50x) 

4) PROJECTION AREA: 440 x 280 mm 

5) WEIGHT: 3,000 kg 

6) Adjustable diamond dressing device for achieving 

profiles Central  lubrication system 

B. Operation 

1) OPG machine is used for finishing of tool profile 

2) In this machine profile grinding is done by magnifying 

tool profile on the monitor by means of optics 

3) It is finishing process hence scrap or chips formed are 

in the form metal dust  particle 

4) As the machine manufacturing is very old ,no metal 

dust exhaust is provided with machine and also without 

less accessories and sensors 

C. Problems Arrived During Operation 

1) During operation metal chips in the form of metal dust 

spread in the workplace ,floor and also on the body of 

operator 

2) Also machine is not equipped with nc or cnc system and 

also with very less accessories it is not possible to 

operate it  from a long distance  

3) This metal dust particle are not good for the health of 

operator and other working staff in workplace 

4) This metal dust collected from the floor is not further 

usefull due mixing up with other materials 

5) These carbide chips with less or no impurity recycling 

get more economical and easier 

Components of metal dust collection system 

1) Fan 

2) Motor 

3) Pickup hoods 

4) Collecting bags 

III. DESIGN ANALYSIS 

A. Motor Power required to develop 100 mm W.G. vacuum 

suitable data is assumed as 

d1 = 0.15m 

d2 =0.20m 

w1 =16m/s 

w2 =28 m/s 

c1 = 25 m/s 
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c2=38m/s 

ρ =1.25 kg/m3 

n =2880 rpm 

Let, 

ω = angular velocity 

u1& u2 =velocity of vane at inlet and outlet in m/s 

c1 & c2 = absolute velocity at inlet and outlet in m/s 

w1& w2 = flow velocity at inlet in m/s 

d1 & d2 = inner and outer diameter of impeller in m 

d = mean diameter in m 

Q= discharge of the pump in m3/s 

n= speed of motor in rpm 

H= total head developed by pump in m 

Ρ= density of air flow in kg/m3 

A=c/s area of impeller 

V= peripheral velocity in m/s 

B. To find the inlet and outlet velocity of vane 

𝑢1 =
𝜋 ∗  𝑑1 ∗ 𝑛

60
 

=  
π∗0.15∗2880

60
 

=22.61 m/s 

𝑢2 =
𝜋 ∗ 𝑑2 ∗ 𝑛

60
 

=
𝜋 ∗ 0.20 ∗ 2880

60
 

=30.14 m/s 

C. Static pressure rise in rotor 

(∆P)r =  
1

2
 *ρ [(u2

2 - u1
2)+(w2

2 –w1
2)] 

=  0.5*1.125*[(30.142-22.612)+(382-162)] 

(∆P)r =  585.81 N/m2 

(∆P)r = 585.81/9.81 

=59.71  mmW.G. 

D. Total pressure rise across the stages 

(∆Po)st  = 
1

2
 *ρ[(u2

2  - u1
2)+(w2

2 –w1
2)+(c2

2-c1
2)] 

= 0.5*1.125*[(30.142-22.612)+(382-162)+(382-252)] 

=1120.75 N/mm2 

(∆Po)st = 
1120.75

9.81
 

(∆Po)st =114.24mmWG 

E. Stage work 

Wst = 
1

2
 *[(u2

2  - u1
2) + (w2

2 – w1
2)+(c2

2- c1
2)] 

= 0.5*[(30.142 - 22.612)+(382 - 162) + (382 -            252)] 

= 896.7 J/kg 

F. Mean diameter 

d= 
𝑑1+𝑑2

2
 

=
0.15+0.20

2
 

=0.175 m 

G. Peripheral speed 

V=
𝜋𝑑𝑛

60
 

= 
𝜋∗0.175∗2880

60
 

= 26.38 m/s 

H. Area  

A =
𝜋

4
*(d2

2-d1
2) 

=
𝜋

4
*(0.22-0.152) 

=0.01373 m2 

I. Discharge of the pump 

Q = ρ*A*V 

= 1.25*0.01373*26.38 

= 0.453 m3/s 

J. Total head a motor can develop 

H = 
𝑢22

9.81
 

=
30.142

9.81
 

= 92.60 m 

Input Power required to drive the motor 

Pi   = ρgQH 

= 1.25*9.81*0.453*92.60 

= 514.30 W or 0.689HP 

≈ 0.7 HP 

But the motor with 0.7HP is not available in market 

hence we prefer to use 1HP motor instead of 0.7HP 

IV. SELECTING A DUST COLLECTOR 

Dust collectors vary widely in design, operation, 

effectiveness, space requirements, construction, and capital, 

operating, and maintenance costs. Each type has advantages 

and disadvantages. However, the selection of a dust 

collector should be based on the following 

A. General Factors: 

1) Dust concentration and particle size - For minerals 

processing operations, the dust concentration can range 

from 0.1 to 5.0 grains (0.32 g) of dust per cubic feet of 

air (0.23 to 11.44 grams per standard cubic meter), and 

the particle size can vary from 0.5 to 100 micrometer 

(μm) in diameter. 

2) Degree of dust collection required - The degree of dust 

collection required depends on its potential as a health 

hazard or public nuisance, the plant location, the 

allowable emission rate, the nature of the dust, its 

salvage value, and so forth. The selection of a collector 

should be based on the efficiency required and should 

consider the need for high-efficiency, high-cost 

equipment, such as electrostatic precipitators; high 

efficiency, moderate-cost equipment, such as bughouses 

or wet scrubbers; or lower cost, primary units, such as 

dry centrifugal collectors. 

3) Characteristics of airstream - The characteristics of the 

airstream can have a significant impact on collector 

selection. For example, cotton fabric filters cannot be 

used where air temperatures exceed 180 °F (82 °C). 

Also, condensation of steam or water vapour can blind 

bags. Various chemicals can attack fabric or metal and 

cause corrosion in wet scrubbers. 

4) Characteristics of dust - Moderate to heavy 

concentrations of many dusts (such as dust from silica 

sand or metal ores) can be abrasive to dry centrifugal 

collectors. Hygroscopic material can blind bag 

collectors. Sticky material can adhere to collector 

elements and plug passages. Some particle sizes and 

shapes may rule out certain types of fabric collectors. 

The combustible nature of many fine materials rules out 

the use of electrostatic precipitators. 
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5) Methods of disposal - Methods of dust removal and 

disposal vary with the material, plant process, volume, 

and type of collector used. Collectors can unload 

continuously or in batches. Dry materials can create 

secondary dust problems during unloading and disposal 

that do not occur with wet collectors. Disposal of wet 

slurry or sludge can be an additional material-handling 

problem; sewer or water pollution problems can result if 

wastewater is not treated properly 

V. DO’S AND DON’T 

Do’s 

1) Check the direction of rotation  

2) Check the rubber sealing ring for damages and their 

proper position  

3) Always ensure the mouth of the hopper is as near as 

possible in front of the direction of the dust to achieve 

maximum possible efficiency  

4) Check the sealing ring at the top cover for proper 

sealing 

5) Don’t 

1) Do not use dust collector for wet applications 

2) Do not shake the collector during operation 

3) Do not clean the filter bag with wire brush 

VI. HOW TO MAINTAIN 

A. To clean fabric filter bag 

1) Stop the machine and wait until rotation stop  

2) Shake the filter bag 10 times after every 4 hours of 

work  

3) Clean the filter bag with soft brush  if necessary , don’t 

use wire brush  

B. To remove and replace filter bag  

1) Unclamp the top cover by releasing the clip  

2) Remove the top cover  

3) Take out dust container  

4) Take out filter  assembly  

5) Untie clamping wire and remove the filter bag  

6) Replace the new filter bag and tie clamping wire  

7) Put the filter ring assembly is its proper position  

8) Put on the top cover and clamp the clips 

C. To clean dust container 

1) Unclamp the top cover by releasing the slip clips and 

lift out the dust container. 

2) The dust container must be dumped into a bigger 

container placed at a distance from a machine.  

3) Empty the dust container at frequent intervals 

4) Ensure the sealing rings are in a proper position and that 

no debris is present on sealing ring surface of the ring 

and dust container. 

5) Place the clean filter inside. 

6) Place the clean dust collector inside. 

7) Keep the tap cover and clamp the clip  

D. Check the rubber sealing ring for damage replace with 

new one 

VII. CONCLUSION 

To enhance the safety and health of machine operators, it is 

necessary to install such system which is capable of 

maintaining dustless atmosphere in the workplace. Because 

the dust in the metal handling industry is not a normal dust 

these are small particles of metal floating in the air and it is 

responsible for respiratory and visual disorders of the 

operator Also the machine design is very old and it is not 

upgraded with latest technologies according to change in 

time if this up gradation is not done furthermore then the 

machine became useless after some years. Our project is to 

install a metal dust collection system to collect dry or wet 

metal dust particle can be seen as a one forward footprint 

toward a machine upgrading. This upgrading not only gives 

the assurance to the help of operator but also a productivity 

improvement technique. Machine will collect dust 

automatically hence no more requirement of manual 

cleaning. These will reduce the time consumption to clean 

the machine and floor. The collected dust can be used as raw 

material for powder metallurgy product. In overall we can 

say that although it will consume more power, more space 

and more operational cost it will provide a good health 

assurance, good productivity and good ability of visual 

inspection during operation 
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