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ABSTRACT 
In recent day noise are well recognized health hazard due to urbanization and industrial occupancy noise became a part of 
everyday life, but loud noise can permanently damage the hearing ability. In particular the person working under long-term and 
repeated exposure to noise has a negative impact on the sense of hearing. A typical method by checklist preparation, noise survey 
is followed to assess the noise level inside the plant premises and observation is made in various circumstances in regular interval. 
Observed noise levels are coordinated with local and other international standards that indicate the noise level at one particular 
area exceed the permissible value. Hierarchy of risk control is determined and a damping method is considered as system to 
minimize the noise generation in that particular area. Damping does not reduce the total noise level but it helps to maintain noise 
level within standard limit. If the generation of noise is unavoidable then the least preference would be personal protective 
equipment. 
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INTRODUCTION 

 

Process Flow: 

Hatcheck process is the most popular method of cement sheet manufacture process which is widely 

accepted in India, same process is utilized. The raw material for the process involves cement, fly ash, asbestos 

fiber and water to carry the process in wet mode. The process flow chart is shown in Figure 1.1.Slurry of each 

raw material is prepared in separate chamber and they are mixed thoroughly in a horizontal mixer, certain 

proportion is maintained in each stage. The prepared slurry is sent to the dilution tank which is further added 

with process recycled water to make the slurry dilute and the dilution is sent to sheet making machine. There are 

some continuous rotating cylinder vat which are used to obtain the thin film of stock to endless felt, which 

remains in contact with the top cover of the sieve cylinder. During this process the excess water are sucked by 

application of vacuum principle upon the endless felt then they are taken to recycling process unit. After 

reaching required thickness of sheet in sheet-forming drum from endless felt. It is then allowed to get ripped off 

and automatically cut off from the drum to fall into a moving conveyor and through the conveyor the side of 

sheet are trimmed and stamping is also done. The trimmed pieces are dropped to wet sheet pulper for reuse 

process. Noise means any unwanted sound. Noise is not necessarily random. Sounds,particularly loud ones that 

disturb people or make it difficult to hear wanted sounds, are noise. When areas the increasing ambient noise 

levels in public places from various sources, inter-alia, industrial activity, construction activity, generator sets, 

loud speakers, public address terms, music systems, vehicular horns and other mechanical devices have 

mysterious effects on human health and the psychological wellbeing of the people; it is considered necessary to 

regulate and control noise producing and venerating sources with the objective of maintaining the ambient air 
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quality standards in respect of noise.The noise pollution (regulation andcontrol) rules, 2000.Dated 14th 

February, 2000. To conduct noise survey in various zones of industry and to identify excess noise level zone by 

comparing the measured noise levels with The Tamil Nadu Factories Rules, 1950, Schedule 28, and The Noise 

Pollution (Regulation and Control) Rules, 2000&Occupational Safety and Health Administration (OSHA). 

Preventive actions are suggested for the zone in which excess noise level are measured. 

 

 
Fig. 1: 1Process flow chart of  Hatchek Process 

 

1.2 Noise: 

Noise means any unwanted sound. Noise is not necessarily random. Sounds, particularly loud ones that 

disturb people or make it difficult to hear wanted sounds, are noise. 

 

1.2.1 Noise Pollution: 

When areas the increasing ambient noise levels in public places from various sources, inter-alia, industrial 

activity, construction activity, generator sets, loud speakers, public address terms, music systems, vehicular 

horns and other mechanical devices have mysterious effects on human health and the psychological wellbeing of 

the people; it is considered necessary to regulate and control noise producing and venerating sources with the 

objective of maintaining the ambient air quality standards in respect of noise.The noise pollution (regulation and 

control) rules, 2000.Dated 14th February, 2000. 

 

1.3 Limit Set By Standard: 

Ambient Air Quality standards in respect of Noise as per the TamilNadu Factories rules (TNFR), 2000. 

 
Table 1.1: Tamil Nadu Factories Rules permissible limit 

Area Code Category of Area/Zone 

Limits in dB(A) 

Leq 
Day time       

Night Time 

(A) Industrial area 75 70 

(B) Commercial area 65 55 

(C) Residential area 55 45 

(D) Silence Zone 50 40 
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1.4 Objective: 

To conduct noise survey in various zones of industry and to identify excess noise level zone by comparing 

the measured noise levels with The Tamil Nadu Factories Rules, 1950, Schedule 28, and The Noise Pollution 

(Regulation and Control) Rules, 2000&Occupational Safety and Health Administration (OSHA). Preventive 

actions are suggested for the zone in which excess noise level are measured. 

 

II.Literature Survey: 

NTandon., [1] published a paper on theNoise-reducing designs of machines and structures(2000):  

Identified better to consider noise control measures at thedesign stage itself rather than after the product is 

manufactured and installed. The present paper describes some of the control measures that can be incorporated 

during the design of machines and structures. Vibration control,barriers and enclosures can be used for noise 

control and should be consideredat the design stage. Acoustical materials which can be used for noise 

controlpurpose have been described. Some examples of noise-reducing designs arealso given. 

W.C. Tang, W.Z. Lin., [2] published a paper on theStiff light composite panels for duct noise reduction 

.This paper says to proposed that low-frequency duct noise reduction using stiff light composite panels is 

developed and tested. Since these composite panels are made of lightweight and stiff materials, this actuation 

strategy will enable the creation of composite panels for duct noise control without using traditional heavy 

structural mass. The results suggest that the mass-spring resonance absorption in the case of a comparatively 

stiff thick panel with a thin flexible plate is more efficient with minimum weight, verifying that when subjected 

to low-frequency (<500 Hz). The efficiency of the panel absorber depends on the mass of the thin flexible plate 

and the stiffness of the panel. 

Q.Datong, M.Yijun, L. Xiaoliang,Y.Minjian., [3] published a paper on theExperimental study on the noise 

reduction of an industrial forward-curved blades centrifugal fan. Tell this paper many previous researches have 

concentrated on the noise of backward-curved (BC) blades and forward curved (FC) multi-blade centrifugal 

fans. In this paper, an experimental study has been carried out to study the noise reduction of an industrial FC 

blades centrifugal fan. First of all, the performance and noise characteristics of the FC centrifugal fan were 

tested to compare the similarities and differences from those of BC blades and FC multi-blade centrifugal fans. 

S. Jafari, S.M.R. HashemiGolpayegani, A.H. Jafari., [4] published a paper on the Noise reduction method 

based on geometrical properties of continuous chaotic signals.This paper says to base on Local Projection (LP) 

algorithm, a new method for noise reduction in continuous chaotic signals is proposed. We use flexible curves 

for local approximation of the trajectory. To do so, a new adaptive algorithm is proposed to select the 

appropriate curve based on stretching and folding property of chaotic trajectories. Since there is a lack of 

appropriate index to determine the efficiency of noise reduction methods for signals, noise-free version of which 

we do not have, we propose a new indicator to measure the enhancement. The signals generated by Lorenz 

system and observed monthly series of sunspots are applied for simulation analysis and results exhibit 

acceptable performance of these methods. 

 

MATERIAL AND METHODS 

 

Noise is not necessarily random sounds, particularly loud ones that disturb people or make it difficult to 

hear wanted sounds, are noise. 

 

3.1 Common Causes Of Noise Pollution: 

In modern society, transportation systems – including cars, trains and airplanes – are one of the most 

common sources of noise pollution since they can be particularly loud and unrelenting in certain areas. In 

general, people who live in urban centres are more likely to be exposed to noise pollution due to population 

density and the increased presence of the transportation systems described above. Living in an urban city may 

also mean that people are more exposed to the noises of construction, which is another major source of noise 

pollution. While those in larger cities are more likely to experience noise pollution, those in rural settings may 

also experience this problem as well. A key example of rural noise pollution is farming, which may include a 

variety of machines that produce harsh or loud noises. Additionally, things like barking dogs or neighbours 

playing loud music can also be sources of noise pollution. 

 

3.2 Effects Of Noise Pollution On Health: 

Unfortunately, being exposed to noise pollution can have some serious effects on your health. The effects 

can worsen if your exposure to the noise pollution is something that you deal with regularly or even daily. 

Below aare some of the most common health effects associated with noise pollution: 
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• Headaches and migraines: 

The most common short-term effect of noise pollution is a headache or migraine. The constant annoyance 

of noises can often lead to painful headaches, which can make focusing difficult for some people. In the case of 

migraines, people may also experience sensitivity to light or nausea as well.  

 

• Stress:  

A potential short- or long-term effect of noise pollution is stress. Some studies suggest that noise pollution 

coming from neighbours’ homes tends to be one of the biggest causes of noise pollution-related stress. 

 

• Hearing loss:  

Over time, some people experience hearing loss as a result of noise pollution. The loss of hearing occurs 

when structures of the inner ear are damaged, which could occur once noises reach or exceed about 85 decibels. 

 

• Loss of sleep:  

As mentioned above, noise pollution above 45 decibels wakes up most people, while light sleepers could be 

affected by noises at lower decibel levels. A loss of sleep can lead to a wide range of health conditions, 

including exhaustion, irritability, loss of focus or even a weakened immune system. 

 

• Hypertension:  

In many cases, regular exposure to noise pollution has been shown to elevate blood pressure levels. This 

type of hypertension could be due to the adrenaline of being annoyed at the noises being heard or with stress 

associated with being constantly interrupted in whatever a person is doing, whether it is work or sleep. 

 

• Stroke:  

Those who are exposed to road traffic regularly often display an increased risk of stroke. This was 

especially more apparent in individuals over the age of 65. 

 

• Child development: 

Studies over the past several decades have shown as association with slowed mental and/or physical 

development in children. The cases reported in these studies typically involve children who live in homes near 

airports or other especially loud locations. 

 

3.3 Industrial Noise:  

Industrial Noise refers to noise that is created in the factories which is jarring and unbearable. Sound 

becomes noise only it becomes unwanted and when it becomes more than that it is referred to as "noise 

pollution". Heavy industries like shipbuilding and iron and steel have long been associated with Noise Induced 

Hearing Loss (NIHL).  

 

Industrial Noise Pollution: 

This is posing to be a big challenge with very passing day and is a threat to safety and health of the people 

who are working in the industry and common people as well. It has been scientifically proved that noise more 

than 85 decibels can cause hearing impairment and does not meet the standards set for healthy working 

environment. Moreover it can also cause accidents. The problem has been viewed and analyzed from all the 

perspectives but the solution probably is not so easy to achieve since there is a lot of contradiction between 

legislation, guidance and documents. Industrial Noise resulting to noise pollution has many reasons such as 

industries being close to human habitats which prevent the noise from decaying before it reaches human ear. 

 

3.4 Effects Of Industrial Noise Pollution:  

It has already been stated that continuous exposure to noise pollution leads to hearing impairment but it has 

various other effects such as increase in blood pressure, increased stress, Fatigue, Stomach ulcers, vertigo, 

Headaches, Sleep disturbance, Annoyance, Speech Problems, Dysgraphia, which means writing learning 

impairment, Aggression, Anxiety, Withdrawal. 

To avoid effects of noise pollution a methodology is followed which is shown in figure 3.4.1 
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Fig. 3.4.1: Effects of Noise Pollution 

 

3.5 Check List Preparation: 

A checklist is a type of informational job aid used to reduce noise by compensating for potential limits of 

human hearing loss and Environment loss. It helps to ensure consistency and completeness in carrying out a 

task. A basic example is the "to do list." A more advanced checklist would be a schedule, which lays out tasks to 

be done according to time of day or other factors. 

Need of Checklist: ‘Yes’ to any of the following indicates the need to carry out a noise assessment if 

exposure to the noise cannot be immediately controlled. 

 
Check list Yes No 

Identification of noise hazards   

Has hazard identification for noise been carried out?   

Are there very loud impact noises?   

Have there been any workers’ compensation claims for hearing loss?   

Noise risk assessment   

Have noise risk assessments been carried out by a competent person?   

Are any workers exposed above the exposure standard?   

Hazard controls   

Is there a ‘buy/hire quiet’ policy to choose quieter tools and equipment?   

Does the workplace layout position noisy work well away from quiet work?   

Are tools/equipment and noise controls maintained so as to minimise noise?   

Is work planned to minimise the time workers are exposed to excessive noise?   

Are noise sources and noise controls maintained so as to minimize noise?   

Personal hearing protectors   

Are compliant hearing protectors supplied to and correctly worn by workers who may be exposed to a 

noise hazard? 
  

Do hearing protector areas have signs in accordance with TNFR 1950 and OSHA?   

Are workers trained in fitting, use, selection, maintenance, replacement and storage of hearing protectors?   

Information and training   

Are information and training on noise hazards, effects and controls provided?   

Hearing tests   

Is an audiometric testing program made available to workers exposed above the exposure standard?   

Are appropriate actions taken if hearing loss is found to occur?   

 

STAGE - I Client’s specifications: 

A client should include noise control requirements for both occupational and environmental noise early in 

the planning stage for a new project. The desired noise control requirements may be included in a client 

specification list in the tender document. This can help to avoid unexpected and often very expensive noise 

control during the construction phase. It allows tenderers to plan how to overcome noise problems in advance.  

The client's specifications may include:  

 Specified noise exposure levels during the construction phase, as per legislative requirements or 

company policy.  

 Use of quiet/ silenced equipment.  

 Adoption of quiet alternative techniques.  

 Use of noise control measures like silencers, barriers, enclosures.  

 Erection of warning signs identifying noise hazard areas.  

 Time restrictions.  
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 Provision of personal hearing protectors and training. 

 

STAGE – II Tenderer's proposal: 

The tenderer's proposal should cover all the client's specifications. The tenderer should prepare a noise 

control policy and a noise control plan to be included in the site specific safety management plan.  

The noise control plan may be a set of actions required to achieve the noise control policy and to reduce 

noise exposure. It may also include information on how the company is planning to meet its obligations, like:  

 List of equipment to be used - with noise levels at operator position and/or at 1 m.  

 Methods undertaken to lower noise exposure, eg maintenance, barriers, enclosures.  

 Restricted hours, rotation of workers in noisy places, special time arrangements like noisy work done 

after hours.  

 Identification of noisy equipment and processes by signs.  

 Site induction for employees and contractors to include noise levels, noise controls and correct use and 

maintenance of personal hearing protectors.  

 Selection and provision of appropriate personal hearing protectors.  

 Audiometric tests. 

 

STAGE III Planning of site: 

The main contractor should plan to coordinate subcontractors so thatthe activities of one do not 

unnecessarily expose employees of another to noise hazards. It is good practice to nominate one person as the 

noise coordinator for all noisy activities. Site planning should include:  

 Preparation of guidance for workers on hazards and the methods to reduce noise.  

 Preparation of schedules of noisy plant and exposure estimates for each phase of work.  

 Laying out the site to separate noisy activities from quieter ones.  

 Scheduling noisy activities to take place when the minimum number of nearby workers is present (out 

of hours noise needs to be carefully planned to avoid neigh bourn hood annoyance).  

 Roistering workers to minimize exposure times.  

 Ensuring that workers are well trained, instructed and supervised in noise matters and responsibilities 

including correct use and maintenance of personal hearing protectors.  

 

STAGE IV Construction: 

Once the construction work is in progress, it is essential to monitor the implementation of the noise control 

plan. This could be carried out by the client or the main contractor and could include the following:  

 Checking if equipment brought onto site complies with specifications. This could be done by obtaining 

information available from suppliers or by noise assessments.  

 Reducing noise from identified noise sources by exchanging equipment and/or processes for a quieter 

alternative or by engineering control methods to quieted the existing one.  

 Ensuring that all plant is properly maintained e.g. all noise control measures like silencers and 

enclosures are intact.  

 Monitoring work schedules to check that noisy work is carried out as specified, away fromother 

workers, outside hours, etc.  

 Monitoring if noisy areas are identified and well-marked so employees and contractors can avoid 

entering them unnecessarily.  

 Monitoring whether training and hearing tests have been carried out and if personal hearing protectors 

are adequate and are being worn and maintained correctly.  

 Ensuring that the cause of any hearing loss shown up by audiometry is investigated.  

 Utilizing safety toolbox meetings to provide feedback on effectiveness of noise control measures and 

personal hearing protectors to workers, employers and contractors.  

 Posting on safety notice boards results of noise assessments conducted and additional noise 

information. 

 

3.6 Noise Measurement: 

Noise levels are measured using a sound level meter. The meter responds to pressure changes of the noise 

producing a sound level. When the noise level varies an integrating sound level meter will provide the average 

noise level for the sampling period (Leq). Noise assessments should be carried out with a Type 2 generalpurpose 

meter or better. Type 3 survey meters should only be used for preliminary noise checks to find out whether a 

more accurate assessment is needed. The sound level meter, equipped with peak detector-indicating 

characteristics, is necessary to measure the C-weighted peak noise levels (LC, peak). Personal daily noise 

exposure can also be measured by personal sound exposure meters or noise dosemeters. These are designed to 
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be worn on a person for a given period of time such as a working day (the microphone should be attached as 

close as possible to the ear). 

 

3.7 Noise Survey: 

A noise survey takes noise measurements throughout an entire plant or section to identify noisy areas. 

Noise surveys provide very useful information which enables us to identify: 

 Areas where employees are likely to be exposed to harmful levels of noise and personal dosimeter  may 

be needed, 

 Machines and equipment which generate harmful levels of noise, 

 employees who might be exposed to unacceptable noise levels, and 

 Noise control options to reduce noise exposure. 

Noise survey is conducted in areas where noise exposure is likely to be hazardous. Noise level refers to the 

level of sound. A noise survey involves measuring noise level at selected locations throughout an entire plant or 

sections to identify noisy areas. This is usually done with a sound level meter (SLM). A reasonably accurate 

sketch showing the locations of workers and noisy machines is drawn. Noise level measurements are taken at a 

suitable number of positions around the area and are marked on the sketch. The more measurements taken, the 

more accurate the survey. A noise map can be produced by drawing lines on the sketch between points of equal 

sound level. 

The list of area survey is  

 Main gate  

 Admin office  

 Diesel oil storage  

 Generator room  

 Fly ash storage  

 Cement storage  

 Fiber storage 

 Wet ball mill  

 Main manufacturing area  

 RM section  

 Stock maintenance  

 Ac curing section  

 Maintenance section and dispatch area  

The surveyed noise table is for example 

 
 

3.8 Comparison With Osha Standards: 

The obtained values are then compared with the OSHA standards for the identification of high noise levels 

in the industry. The following is the OHSAS standards limit for the noise level exposure limits. 

 
Part Number: 1910 

Part Title: Occupational Safety and Health Standards 

Subpart: G 

Subpart Title: Occupational Health and Environmental Control 

Standard Number: 1910.95 

Title: Occupational noise exposure. 

Appendix: A ,   B ,   C ,   D ,   E ,   F ,   G ,   H ,   I 

 

Permissible noise exposure as per the Occupational Safety and Health Administration (OSHA) 

So compare with occupation safety and health administration and TamilNadu Factories Rules,2000.There 

are four areas higher than the noise limit. 

 Wet ball mill 

https://www.osha.gov/pls/oshaweb/owalink.query_links?src_doc_type=STANDARDS&src_unique_file=1910_0095&src_anchor_name=1910.95
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9736
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9737
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9738
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9739
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9740
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9741
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9742
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9743
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9744
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 Processing Area 

 Raw material Section 

 Generator Room 

 

3.9 Advising Suggestive Control Measure:  

Noise control techniques include: 

 

Sound insulation: 

prevent the transmission of noise by the introduction of a mass barrier. Common materials have high-

density properties such as brick, thick glass, concrete, metal etc. 

 

Sound absorption: 

a porous material which acts as a ‘noise sponge’ by converting the sound energy into heat within the 

material. Common sound absorption materials include decoupled lead-based tiles, open cell foams and 

fiberglass 

 

Vibration damping: 

applicable for large vibrating surfaces. The damping mechanism works by extracting the vibration energy 

from the thin sheet and dissipating it as heat. A common material is sound deadened steel. 

 

Vibration isolation: 

prevents transmission of vibration energy from a source to a receiver by introducing a flexible element or a 

physical break. Common vibration isolators are springs, rubber mounts, cork. 

 

Damping: 

Damping is an influence within or upon an oscillatory system that has the effect of reducing, restricting or 

preventing its oscillations. In physical systems, damping is produced by processes that dissipate the energy 

stored in the oscillation. Damping, in physics, restraining of vibratory motion, such as mechanical oscillations, 

noise, and alternating electric currents, by dissipation of energy. Unless a child keeps pumping a swing, its 

motion dies down because of damping. Shock absorbers in automobiles and carpet pads are examples of 

damping devices. 

 

RESULTS AND DISCUSSION 

 

From the measured noise levelat various zones, values of wet ball mill, processing area, raw material 

section and generator room exceeds the standard permissible noise limit. Among above four zones wet ball mill 

has maximum level of noise, so employee feels discomfort to proceed the work hence damping technique is 

suggested to reduce the noise generation at permissible level 90dB. 

 
Table 4.1: Average noise level /Week 
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Fig. 4.1: Noise Peak Level 

 

Conclusion: 

Initially noise survey was conducted for every area of the plant. Surveyed noise level are tabulated and 

compared with TNFR, 1950&the Occupational Safety and Health Administration (OSHA) comparison shows 

that well ball mill area exhibit higher noise than the standard described limit. The cause of higher noise in wet 

ball mill may be because of older machine. There are two option to reduce or eliminate this one is replace the 

machine with new one or to make engineering modification. As the operation of machine is good, damping is 

suggested to minimize the noise level in which no more noise hazard can occur.  
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