European Agency for Safety and Health at Work

European Week 2005 – Noise at Work


EXAMPLE OF GOOD PRACTICE 2005

TOPIC : Noise Insulation 

TITLE OF THE SOLUTION : 
Hearing  protection from military rifle shooting noise

ENTERPRISE  : Military Base Factory  –  National military installation.

Country : Hellas

Address: Athens - Detailed information is confidential - but available upon request

ORGANISATION PROVIDING THE INFORMATION :
ΗΧΟΠΑΡΕΜΒΑΣΗ  “Noise-Control-Hellas”
Country : Hellas

Address : 14 Grig. Kydonion str  171.23 Nea Smyrni – Athens

tel: 
xx30-210-93.15.435

fax: 
xx30-210-93.15.513

e_mail:  zissimos @ acsmi. gr    

site : 
www.noise-control.gr 

Contact person : John Zissimos  (Msc Acoustic Engineer)

TASK

One of the tasks performed in this specific military installation (were a lot of civilians are employed as technical staff) is to receive faulty rifles that come in, from nation wide military bases, reconstruct them and test their performance and shooting durability.
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In order to test the rifle’s performance a lot of bullets are being fired per rifle, in a 100m long concrete shooting tunnel. 

Each operator is firing per day about 50 rifles and about 15 bullets per rifle.

So a total of 18.000 bullets are shot per month, producing a rather unbearable noise environment.

As a basic safety precaution and in order to check the rifle’s efficiency, each rifle is mounted on a rigid testing rig, and then fired.  No hand held shooting is performed.

The rifle’s target accuracy is checked by a remote video camera and all necessary adjustments are performed and then fired again.
PROBLEM
Due to the firing of thousands of bullets per 8hour shift, in a closed concrete space, even with heavy duty hearing protectors on, the total sound energy is greatly affecting the hearing capability of the operators and the shock wave of each soot is affecting their hole body. 

It has to be considered that airborne noise is measured over 140dBA per firing. It also has to mentioned that such a task is highly demanding and complete concentration of the personnel is essential.
Several reports were made about dizziness, fatigue, excess temper, and mostly hearing loss of the personnel
Further more there is always the risk of an explosion due to a malfunction of the reconstructed rifle, excess gun powder is always in the air (even with 2 high capacity fans on) and rejected shells are scattered on the floor. 

All of the above consist a major health and security problem, (short term as well as long term) considering the every day use of the shooting tunnel and the requested high productivity and excellent performance of each rifle.

SOLUTION
The inhouse health and safety office of the base, has performed a series of evaluations of the problem,  in collaboration with the shooting tunnel operators (military and civilian personnel) and with the know-how and technical support of the “Noise Control Hellas - consultancy & manufacturing firm” have drawn the requirements of the needed solution.

These requirements where presented to the management and upon authorization, technical drawings were drawn of the solution. 
The drawings where presented to the operators in order to retrofit the solution with more specific requests and optimizations, that only they know about, and are confronted with, every day.

After the optimization offered by all involved personnel the construction of the final solution began.

The solution was to manufacture an ergonomic heavy duty noise insulating “NOISE ENCLOSURE with attached non restricting SILENCER”

The enclosure was manufactured in three parts and erected on the existing test rig.

1st part)  the main enclosure with 3 opening panels and 2 bullet proof inspection glasses
2nd part) the in line silencer (of rectangular cross section) and

3rd part) the guidance system of the rejected empty shells.

In order to fire the rifle, with the noise enclosure closed, a retractable “hook” was installed at the trigger and an external latch at the outer side of the noise enclosure, so it will be  always closed during the shootings.

The construction was done by metallic plates welded on heavy duty skeleton with internal filling of rockwool and protection of perforated galvanized metal sheet.

The silencer is both of passive and energetic design with no restriction to the bullet path in order to avoid accidents due to possible misalignment of the rifle

The guidance system of the rejected shells is simultaneously a collector of the empty shells so they are disposed in a specific container and not scattered around the floor.
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( The closed rifle enclosure with the in line silencer (of rectangular cross section)

Enclosure is mounted on the revolving and adjustable pre existing test rig of the rifle

Bullet proof  inspection glasses (on top & front) can be seen
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( Enclosure with it’s main panel open (in order to install & arm the rifle) 

On the right side 2 hydraulic expansion pistons are seen

See, in line with the rifle, the big  (black) opening of the silencer
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Enclosure with both upper main panel and with front panel open. (in order to adjust the holding rig or perform seldom major adjustments)  (
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( All three panels open (for all around easy access) 

In the middle of the enclosure’s back, a hole for the rejected shell compartment can be seen, with guiding vanes

EFFECTIVENESS OF RESULTS
With the above design, witch has no other commercial use, but only to improve the working conditions of the operators, the risks at work are minimized,  the working environment is greatly improved by reducing the noise level in a most acceptable level (according to Hellenic law) from over 140dBA to 87dBA.

The solution is not imposing risks to the operator, nor reducing productivity, since it is also reducing the airborne gun powder (by controlled passive rejection system) and reduces the risk of injury by explosion of the rifle.

The above intervention is solely developed and manufactured in order to improve the workplace conditions.

Upon installation and several days of trial,  all operators where asked and replied as  “satisfied” or “highly satisfied” so real improvement is achieved.

Due to its heavy construction and its paneled form a very long efficient life is expected.

As mentioned above all parties (management, health & safety office,  workers, external acoustic consultant & manufacturer) were involved in pinpointing the problem, developing it’s best ergonomic design, and participating to optimize the final acoustic and safe solution

The information or the solution can be implemented to any other shooting range (with similar demanding problems) and is being expected to perform equally well.

The above example is current (manufactured early 2005) and is following the typical industrial methodology for developing ergonomic and noise insulating industrial heavy duty enclosures.

COSTS/BENEFITS

The objective of the implemented design was to improve the health and safety of the personnel. In doing so an expected benefit is that leaves of absence as well as complains of dizziness or hearing problems will be greatly reduced and a better working environment is achieved for all personnel (civilian and military).

The social benefit for this military installation is that it is showing a more “caring” and “human” face to its personnel and to their families.

Further more the noise radiation through the ventilation openings of the tunnel (towards the nearby houses) is greatly reduced, so social acceptance is greatly enhanced

Although no human life can be evaluated in “Euros”, the reduced risk of physical injuries is a major cost effective achievement.

The “measured” benefits are the acceptance of the solution by the working personnel  as “satisfied” or “highly satisfied” witch means more enthusiasm for the job and enhanced performance. 

Already other departments of the same factory are making inquiries for their specific noise problem since now it is understood that (non measured benefit) noise can be reduced or even eliminated, when designing abatement for the noise source itself.
John Zissimos - Msc Acoustics

www.noise-control.gr
xx30-210-9315.435
Annex B: Presentation model

	EXAMPLE OF GOOD PRACTICE 2005 

	TOPIC
	Noise insulation 

	TITLE OF THE SOLUTION
	Hearing  protection from military rifle shooting noise

	ENTERPRISE 
	Military Base Factory  –  National military installation.



	Country
	Hellas



	Address, including telephone and fax numbers, and email address
	Athens 

Detailed information is confidential - but available upon request

	Contact person
	- - 

	ORGANISATION PROVIDING THE INFORMATION
	ΗΧΟΠΑΡΕΜΒΑΣΗ “Noise-Control-Hellas”


	Country
	Hellas



	Address, including telephone and fax numbers, and email address
	14 Grig. Kydonion str  171.23 Nea Smyrni – Athens

tel: xx30-210-93.15.435

fax: xx30-210-93.15.513

e_mail: zissimos @ acsmi .gr
site : www.noise-control.gr 



	Contact person
	John Zissimos  (Msc Acoustic Engineer)



	SECTOR
	


	TASK

	One of the tasks performed in this specific military installation (were a lot of civilians are employed as technical staff, as well) is to receive faulty rifles that come in from nation wide military bases, reconstruct them and test their performance and shooting durability.

In order to test the rifle’s performance several thousand bullets are fired per month in a 100 meter long shooting tunnel.




	PROBLEM (hazard/risk/outcome)

	Due to the firing of thousands of bullets per 8hour shift, in a closed concrete space, even with heavy duty hearing protectors on, the total sound energy is greatly affecting the hearing capability of the operators and the shock wave of each soot is affecting their hole body. 

It has to be considered that airborne noise is measured over 140dBA per firing.

Several reports were made about dizziness, fatigue, excess temper etc.

Further more there is always the risk of an explosion due to a malfunction of the reconstructed rifle, excess gun powder is always in the air (even with 2 high capacity fans on) and empty rejected shells are scattered on the floor. 

All of the above consist a major health and security problem, (short term as well as long term)  considering the every day use of the shooting tunnel and the requested high productivity and excellent performance of each rifle.




	SOLUTION (risk prevention)

	The inhouse health and safety office of the base, has performed a series of evaluations of the problem,  in collaboration with the shooting tunnel operators (military and civilian personnel) and with the technical support of the “Noise Control Hellas - consultancy & manufacturing firm” have drawn the requirements of the needed solution.

These requirements where presented to the management and technical drawings were drawn of the solution. The drawings where presented to the operators in order to retrofit the solution with more specific requests and optimizations.

After the optimization offered by all involved personnel the construction of the final solution began.

The solution was to manufacture an ergonomic & adjustable heavy duty noise insulating “NOISE ENCLOSURE with attached SILENCER”

The construction can be considered as “heavy duty”  and the in line silencer is both of passive and energetic design 




	EFFECTIVENESS OF RESULTS

	With the above design, witch has no other commercial use, but only to improve the working conditions of the operators, the risks at work are minimized,  the working environment is greatly improved by reducing the noise level in a most acceptable level (according to Hellenic law) from over 140dBA to 87dBA.

The solution is not imposing risks to the operator, nor reducing productivity, since it is reducing the airborne gun powder (by controlled passive rejection system) and reduces the risk of injury by explosion of the rifle.

The above intervention is solely developed and manufactured in order to improve the workplace conditions.

Upon installation and several days of trial,  all operators where asked and replied as  “satisfied” or “highly satisfied” so real improvement is achieved.

Due to its heavy construction and its paneled form a very long efficient life is expected.

As mentioned above all parties (management, health & safety office,  workers, external acoustic consultant & manufacturer) were involved in pinpointing the problem, developing it’s best ergonomic design, and participating to optimize the final acoustic and safe solution

The information or the solution can be implemented to any other shooting range (with similar demanding problems) and is being expected to perform equally well.

The above example is current (manufactured early 2005) and is following the typical industrial methodology for developing ergonomic and noise insulating industrial heavy duty enclosures.



	COSTS/BENEFITS

(including human, social, and economic costs and benefits)
	The objective of the implemented design was to improve the health and safety of the personnel. In doing so an expected benefit is that leaves of absence as well as complains of dizziness or hearing problems will be greatly reduced and a better working environment will be achieved for all personnel (civilian & military)

     The social benefit for this military installation is that it is showing a more “caring” and “human” face to its personnel and to their families as well as to the (ex_annoyed)  neighbouring houses.

Although no human life can be evaluated in “Euros”, the reduced risk of physical injuries is a major cost effective achievement.

      The “measured” benefits are the acceptance of the solution by the working personnel  as “satisfied” or “highly satisfied” witch means more enthusiasm for the job. 

     It is promising that other departments of the same factory are now interested as well, since now it is understood that noise can be highly reduced, when designing specific abatement methods.


	IF POSSIBLE, PLEASE ATTACH PHOTOS and/or PICTURES of THE GOOD PRACTICE EXAMPLE 

	PLEASE INDICATE WHO SHOULD GET THE AWARD
	 FORMCHECKBOX 
 The provider of information
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In the photo is sown the rifle mounted on a test rig in the entrance of the shooting tunnel and the typical firing position of the operator. 


Mic shown is used only for the noise measurements.














�














John Zissimos   www.noise-control.gr    xx30-210-93.15.435 
page 1

