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Abstract 

Noise is sound that is not wanted by the perceiver, because it is unpleasant, loud, or interferes with hearing. This results in the 

subjective discretion between sound and noise, where any sound may be considered noise depending on the perceiver. By 

extension, in experimental sciences, "noise" refers to any random fluctuations of data that makes more difficult the perception of 

an expected signal. Specifically, acoustic noise is any sound in the acoustic domain, either deliberate (music, speech, etc.) or 

unintended. In contrast, noise in electronics may not be audible to the human ear and often requires instruments for detection. 

Environmental is the accumulation of all noise present in a specified environment. The principal sources of environmental noise 

are surface motor vehicles, aircraft, trains and industrial sources.  These noise sources expose millions of people to noise 

pollution that creates not only annoyance, but also significant health consequences such as elevated incidence of hearing loss and 

cardiovascular disease. There are a variety of mitigation strategies and controls available to reduce sound levels including source 

intensity reduction, land use planning strategies, noise barriers and sound baffles, time of day use regimens, vehicle operational 

controls and architectural acoustics design measures. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

A cotton gin is a machine that quickly and easily separates cotton fibers from their seeds, allowing for much greater productivity 

than manual cotton separation.[2] The fibers are processed into various cotton goods such as linens, and any undamaged cotton 

was used for clothes. Seeds may be used to grow more cotton or to produce cottonseed oil and meal. Although simple handheld 

roller gins have been used in India and other countries since at least 500 AD, the first modern mechanical cotton gin was created 

by American inventor Eli Whitney in 1793 and patented in 1794.  

Textiles constitute an important component of India’s economy. Ginning is the first and most important mechanical process by 

which seed cotton is separated into lint (fibre) and seed and machine used for this separation is called as gin. There are mainly 

two types of gins (i) roller gins- most commonly used in India, Egypt, Uganda, Tanzania etc. and (ii) saw gins- extensively used 

in countries like USA, China, Australia, Uzbekistan etc. Both type of gins is noted for certain advantages and disadvantages. The 

roller gin is used on high quality, fine fibred, extra-long staple cottons because of its tendencies to maintain fibre length and low 

nep levels as opposed to the adverse effects on these characteristics by the saw gins. Ginning machine which are used in indian 

formats are Knife Roller Gin / Roller Gin, Saw Gin, Macarthy Gin ,Three Types Of Macarthy Gins Single acting Macarthy Gin. , 

Double acting Macarthy GinDouble roller Macarthy Gin / Double Roller Gin. 

 Noise Crating Parameters in Ginning Operation 

Roller fixed knife, machine rotation at about 90-120 rpm. moving blades, seed grids constitutes a central assembly system 

oscillates by means of a crank or eccentric shaft, When the seed cotton is fed to the machine in action, push-pull-hit action the 

fibres are separated from the seed, Beater. Power transmission system Theoretically energy required to remove 1 kg lint (fibres) 

varies between 1000 to 3000 joules but actual energy consumed is about 250-300 KJ/kg lint. This is about 60 to 120 times more. 

This poor energy utilization efficiency is mainly due to improper design of spares such as gear box, rollers, seed channel, feeder, 

transmission mechanism, unscientific way of applying pressure etc. Machine noise level is reasonably high (93 dB) due to the 

reciprocating action of beater and gearbox. Noise levels of 85 dB and above have shown to cause hearing impairment after 

prolonged exposure Study conducted on commercial ginning factory for past three years revealed that spare parts repairs and 

replacements and maintenance cost including grease/oil per season was found to be around 25 % of the initial cost (Rs. 50000) of 

the machine  
s.no Ginning machine parts Movements Noise creating parameters 

1 Grar box  (planetary gears) Spur gears /helical gears Improper clearances 

2 Beater Oscillates  

https://en.wikipedia.org/wiki/Cotton
https://en.wikipedia.org/wiki/Cotton_gin#cite_note-Roe1916-2
https://en.wikipedia.org/wiki/Cottonseed_oil
https://en.wikipedia.org/wiki/Cottonseed_meal
https://en.wikipedia.org/wiki/Eli_Whitney
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3 Roller 
Rotates &  made up of chrome composite 

leather washers 
Rollers wear and tears 

4 Main shaft Rotate by electric motor Misalignment , run out 

5 Feeder type Manual /auto Feeder height not according to Indian standards 

6 Roller gaps mm Wear & type of cotton , roller fixtures 

7 Seed channel Two halves/single 
Cantilever type which is fixed with body and hanged freely 

upto ground 

8 Gears Spur / helical Improper lubrication, engagement & disengagement 

9 
Body and adjacent part 

Clearances 
mm As per the design 

10 
Material used for 

manufacturing 
MS /Steel /cold rolled sheet Body parts looseness over the period of time 

11 Roller wear rate 0.015-0.025mm/hr Caused noise 

12 Belt /pulley tension Auto  spring  adjusted 
Looseness causes loose efficiency & tightness  increased 

friction & wastage of power 

13 Bearing s OEM made Improper lubrication causes self vibration 

 Lint cleaner steel Running 1,200 to 2,200 r/min 

 Gin stand steel Running 1,200 to 2,200 r/min 

 seed-cotton cleaners steel 600 to 1,000 r/min 

14 Operator Skiled /unskilled Improper knowledge causes regular  maintenance 

Result: These pulsations occur at frequencies that irritate human ears. 

II. PROCEDURE FOR PAPER SUBMISSION 

A complicated structure may radiate sound from several sources and absorb sound in other places. To evaluate the effectiveness 

of noise reduction methods we need to know how much noise is being radiated by the individual compo- nents of machines. This 

means finding the sound power from the components of a machine. This is simple with sound intensity measurements because 

we can define a measurement surface which can enclose single components. All the other noise radiating components can be 

treated as background noise — provided the noise is stationary. Furthermore the total sound power can be found simply by 

adding the partial sound powers from all the noise radiating components. In the chain saw study shown opposite it was not 

possible to enclose all the individual sources. But the study still revealed that several surfaces were responsible for the noise. In 

order for there to be a significant reduction in the overall level, several components would have to be treated.  

 Human Noise Acceptance Level by WHO 

 Noise Dose Formula 

The generally accepted standard to minimize hearing risk is based on an exposure to 85 dBA for a maximum limit of eight hours 

per day, followed by at least ten hours of recovery time at 70 dBA or lower (at which the risk of harm to healthy ears is 

negligible). Then a "3-dB exchange rate" formula is applied, which means that for every 3 dB above 85 dBA, the maximum 

exposure time is cut in half.  

Noise levels above 140 dB are not considered safe for any period of time, however brief. For children, the World Health 

Organization (WHO) recommends no exposure above 120 dB.  

 Maximum Recommended Noise Dose Exposure Levels 

The operator are working for more than 08 hrs with continuing the operation .this noise level goes up and up upto 100dBA which 

is not suitable for contiguous operation hrs which is shown in above table  

a) What problems does noise pollution cause for people? 

The World Health Organization (WHO) cites seven categories for the ways noise adversely affects human health:  

1) Noise-induced hearing impairment  

2) Interference with speech communication 

3) Sleep disturbances  

4) Cardiovascular and physiological effects 

5) Mental health effects 

6) Effects on performance of tasks 

7) Annoyance and effects on behavior 

Some action to be taken care of during ginning machine operation  

Sound masking devices 
"White noise" generators. These work by adding to the total sound you hear, "drowning out" the disagreeable 

noise or unwanted sound 

Noise-reducing headphones 

and ear buds. 

These include noise cancellation products, which use electronic circuitry to cancel out sound waves from 

environmental noise, and noise-isolating earphones, which physically block out external sound. 

Soundproofing. 
Soundproofing is a way of engineering your environment using specialized materials so that less sound enters 

your immediate surroundings 

http://www.noisehelp.com/decibel-scale.html
http://www.noisehelp.com/noise-reduction-headphones.html
http://www.noisehelp.com/noise-reduction-headphones.html
http://www.noisehelp.com/soundproofing-walls.html
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 Mathematical Calculations 

1) Sound pressure level (Lp) : The human ear can hear a broad range of sound pressures. Because of this, the sound pressure 

level (Lp) is measured in decibels (dB) on a logarithmic scale that compresses the values into a manageable range. In 

contrast, direct pressure is measured in pascals (Pa) 

Lp=10 x log10 (P/Pref)2 

Lp=20 x log10 (P/Pref) 

(P & Pref  are in Pascal  ,Pref =20µPa ) 
Sound pressure level Sound pressure Permissible exposure time 

5 dB 11.2 Pa 0.46875 minutes (~30 sec) 

112 dB 7.96 Pa 0.9375 minutes (~1 min) 

109 dB 5.64 Pa 1.875 minutes (< 2 min) 

106 dB 3.99 Pa 3.75 minutes (< 4 min) 

103 dB 2.83 Pa 7.5 minutes 

100 dB 2.00 Pa 15 minutes 

97 dB 1.42 Pa 30 minutes 

94 dB 1.00 Pa 1 hour 

91 dB 0.71 Pa 2 hours 

88 dB 0.50 Pa 4 hours 

85 dB 0.36 Pa 8 hours 

82 dB 0.25 Pa 16 hours 

Relation between sound pressure & sound pressure level  

 
2) Sound power level (Lw) : Sound power level (Lw) is similar in concept to the wattage of a light bulb. In fact, Lw is 

measured in watts (W). Unlike Lp, Lw does not depend on the distance from the noise source. The sound power level is 

calculated using the following equation 

=10xlog10 (W/Wref) 

W Wref are in Watt, Wref =10-12watt 

Combining & average sound level 

Total L =10 X log10(∑n to 1(10LN/10) 

Adding noise exposure to determine compliance with OSHA 

Permissible duration (hrs/day) Sound level  dBA , slow response ) 

16 85 

8 90 

4 95 

2 100 

11/2 102 

1 105 

1/2 110 

Less than 1/2 115 

T= 8/2(L-90)/5 
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Regulations (Standards - 29 CFR) - Table of Contents 

3) 1910,subpart:G,subtitle: Occupational Health and Environmental Control, standard Number : 1910.95 App A, title: Noise 

exposure computation in Table G-16A 

Total Noise Exposure From Verious Sources 

∑ =C1/T1 +C2/T2 +C3/T3+Cn/Tn 

If sum >=1 then combine level is greater than allowable 

If sum <=1 then combine level is less than allowable 

 
Change in sound with respect to dBA values 

Change in dB Change in factor 

3dB increase  ≡ Sound energy doubled: factor √2 

3 dB decrease ≡ Sound energy halved: factor √0.5 

6 dB increase  ≡ Sound pressure doubled: factor 2 

6 dB decrease ≡ Sound energy halved: factor 0.5 

10 dB increase  ≡ Loudness perception doubled: factor of 10 

10 dB decrease ≡ Loudness perception halved: factor of 0.1 

National Institute for Occupational Safety and Health (NIOSH) has an 8- hour TWA recommended exposure limit (referred to 

as a REL) of 85 dBA. In addition, NIOSH recommends an exchange rate of 3 dBA rather than 5 dBA. This means that if the 

noise exposure goes from 90 dBA to 93 dBA, the worker can only be exposed for 4 rather than 8 hours to be within the daily 

.OSHA allows 8 hours of exposure to 90 dBA but only 2 hours of exposure to 100 dBA sound levels. NIOSH would recommend 

limiting the 8 hour exposure to less than 85 dBA. At 100 dBA, NIOSH recommends less than 15 minutes of exposure per day 

 
 

Ginning machine spares Range (dBA) 

Electric motor 78-90 

roller 80-90 

Lint cleaner 85-95 

Cotton separator 80-90 

seed channel 90-100 

Gear box 75-80 

Gin beater 80-90 

Gin stand 85-95 
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Sound level varies with distance from source 

 
Noise pollution: Effect on Operator 

Exposure to high levels of noise can lead to: 

 Hearing loss; 

 Tinnitus (ringing in the ear); 

 Stress; 

 Anxiety; 

 High blood pressure; 

 Gastrointestinal problems; and 

 Chronic fatigue. 

 Temporary /permanents deafness 

 Reduce performance 

 Reduce excitement of nervous system 

Corrective measures for noise pollution control in ginning operation 

Engineering control: modifying or replacing equipment, or making related physical changes at the noise source or along the 

transmission path to reduce the noise level at the worker's ear. In some instances the application of a relatively simple 

engineering noise control solution reduces the noise hazard to the extent that further requirements of the OSHA Noise standard 

(e.g., audiometric testing (hearing tests), hearing conservation program, provision of hearing protectors, etc…) are not necessary. 

Examples of inexpensive 

1) 1 used low niose tools 

2) 2 maintain and lubricate the machinaries 

3) 3 noise barrier between source and emplotees 

4) 4 enclosed and isolate noise sources 

 Role of Engineering and Administrative Against Noise Pollution 

Administrative controls are changes in the workplace that reduce or eliminate the worker exposure to noise. Examples include: 

Operating noisy machines during shifts when fewer people are exposed. 

Limiting the amount of time a person spends at a noise source. 

Providing quiet areas where workers can gain relief from hazardous noise sources (e.g., construct a sound proof room where 

workers' hearing can recover – depending upon their individual noise level and duration of exposure, and time spent in the quiet 

area). 

Restricting worker presence to a suitable distance away from noisy equipment. 

III. RESULT 

Parameters Workplace values 

% Humidity 53 +- 10(63-53) 

Ginnning area (Sq .m. 151.5249 

Temperatute ( ˚C) 42+-2(35-45) 

Noise level near ginning (dB) 99+-2.52 (90-100) 

Pressing area (Sq. m.) 133.3159 

Sound level meter (dB) 
 

Sound level at pressing (dB) 95.8 (89-100) 

Average age of target group (yrs) 
 

Average age of control group (yrs) 35+-5(25-55) 

Value are mean +/- SD of ginning 28+-4(20-50) 
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IV. CONCLUSION 

Noise is produced by almost everything we humans do. It makes sense, then, that we would get used to it. But unfortunately this 

attitude also leads us to accept excessive and damaging amounts of noise. Exposure to noise no louder than people shouting for 

eight hours a day, five days a week can lead to substantial hearing loss in a matter of a few years, yet we continue to work and 

allow others to work amidst heavy machinery, impact tools, and screaming turbofan jet engines. And we live along approach 

paths to the major airports of the world .We accept hearing loss as a part of the normal aging process, even though in many cases 

it doesn't have to be. Many of the problems discussed here are the result of ignorance, and that is where this website fits into the 

scheme of things. Ignorance may be bliss, but it is a lonely, frustrating bliss when you can't hear a word spoken to you unless it's 

shouted. Educating oneself may not guarantee a lifetime of good hearing, but it certainly gives person better odds. And the 

people around them, too. A parent educated in safe auditory practices has kids who will grow up in a safe environment and who 

will learn safe auditory practices themselves. And maybe with enough educated parents, teachers, co-workers, and policy-makers 

our children and our children's children won't have to grow up in an annoying world, a world where it is difficult to 

communicate, a world where noise-induced hearing loss is accepted as part of the normal aging process. 
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