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SECURITY APPLICATIONS  OF INSULATION MASK

   Todic Mladen
, Latinovic Tihomir2, Djudurevic Biljana3, A. Majstorovic4
Summary: In the case of interventions in accident situations and works in which the necessary use of insulation apparatus has a major role their own reliability. This reliability depends on the correct choice of breathing apparatus and quality maintenance of its modules. In particular this applies to the module isolation masks and lung machines. If the modules or their components defective inevitably leads to the risks and hazards that endanger users. However, the question which is to limit malfunctioning individual components of the appliance module that will lead to the risks and hazards. The limit of harmfulness is very difficult to determine and its definition would take a number of years, and eventually would again raise the question of whether this research is relevant. Therefore, it is necessary to regularly inspected and examined modules breathing apparatus in shorter periods of time with the appropriate specific equipment in order to increase the level of safety and reliability of breathing apparatus.
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1.   INTRODUCTION 
Apparatus can be open or closed. When breathing apparatus is open used the so-called. medical compressed air, which is the subject of these investigations. The air is pressurized in the reservoir bottles with a volume of usually about 6 l. The amount of air that is compressed in cylinders as a function of the pressure prevailing in the bottle. The most common is the maximum allowable pressure of 30 MPa. Besides the bottle assembly apparatus includes: regulation valve, demand valve, isolation mask, hoses of high and low pressure, equipment, gauge, sensor warning the user that the amount of air in the bottle about 300 liters and sensors for remote monitoring of users breathing apparatus. Very important role in the reliability is breathing apparatus with demand valve and especialy insulating mask. Demand valve are tasked with the pressure of 0.6 MPa to 1.1 MPa, which comes from the control valve, reducing the pressure on the pressure of the environment that a user flaws in the insulating cover located on the user's head. Insulating mask ensures that the user is breathing normally and not let contaminated air enters its interior ie. space that is used for the exchange of fresh air and air which is used (1(. The basic elements of the isolation mask are the intake, an exhaust valve (membrane). In addition to these two main valves, there are so-called. speech diaphragm and the membrane, which prevent formation of obscured air to the crossline of the mask. If the area of the exhaust valve reaches the deposition of  microdust come to be malfunctioning and the user is in danger which can threaten his life and health. It is therefore very important to regularly maintain the machine insolation and especialy insulating masks. Regular washing after use and regular replacement of elements of the mask according to the manufacturer's recommendations thereof.
2.   INSULATION MASK

A very important module of insulation apparatus is the so-called. full face mask. It provides the user good visibility, the normal flow of unwinding breathing, communication with other participants during the intervention and isolation from the surrounding air. Ensures that users do not breathe the air from the environment which is usually contaminated with hazardous and noxious gases, dust and particles from waste combustion. Air flow ranges from 10 l/min to 100 l/min as a function of physical activity (load on) of the user. When at a standstill man is used about 10 l / min. air. During the intervention of firemen air flow is usually in the range of 50 l / min. to 100 l/min., and its quantity is a function of physical activity of the person who uses the breathing apparatus. When used breathing apparatus physical activity of users can be classified into medium, heavy and greatest physical activity. In addition due to use masks must not be obscured field of view ie. visor, as in the case of the visor obscured user mask is incapacitated for intervention and movement in space, where there has been a accident situations. To ensure that these functions are sustainable in the area are very important elements of masks that provide correct its functioning. These are the intake and exhaust cone (pulmonary valves), speech diaphragm and side valves (membranes) with the task of not creating disabled water dew point in the interior of the mask of the breathing function and non-interfering breathing, in Figure 1. The fresh air from the battery (bottles) coming via the lung has automat space mask and then goes through the lateral membranes of the nose and comes to the user's mouth. Used air opens expiratory membrane, Figure 2, a close lateral membrane in order not to return air to the crossline of the mask which would eventually caused his obscuration. In the inner space of the mask , provided for intervention, is usually precharge whose task in this space is to disable the entry of contaminated air. Suction height usually has a value of 200 Pa to 390 Pa. The question is how to ensure that the precharge pressure in the interior of the mask. This task is performed by demand valve and exhaust valve insulation covers, which we consider as a  non-return valve. In order to ensure that this valve is irreversible, in which factors affecting the elasticity of the diaphragm and springs, as well as impurities which may occur on the membrane and the surface of its abutting face. For its functioning inadequately can lead users to a dangerous situation (2(. Unfortunately harmfulness is difficult to define because its intensity is related to the length of time of use of defective insulation mask in a harmful environment. The opening of the exhaust valve may range from 420 Pa to 600 Pa. In addition to this valve is very important correctness voice membrane that can lead users to a dangerous situation that this has no prior warning. Its accuracy can be determined on the respective special machines witch intended for diagnostics of the entire apparatus.
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[Description]

[1. The Face Blank ]

is made of a special rubber compound, softer and more.
comfortable than evert is not affected by creams or lotions.
The wide sealing frame and a deeper chin stop assure a
snug, comfortable it anda tght seal. The 35 face blank s
also available in yellow ilcone [these versions are not
affected by the uprade], which does not iritate the skin
and s particulary resistant to ageing. S

MSA 35 are also available in small size.

[2. The Lens]
moulded from impact resistant plastic polycarbonate],

is securely sandwiched between a groove in the face blank
with a 2-part pasticlens ring.The large field of vision s

[4. The Exhalation Valve]

islocated in the lowest point ofthe face mask.Itslarge
cross section results in alow exhalation resistance. Valve:
disc and valve cover are sl replaceable.

[5. The Harness]

enables quick donning and removal o the face mask with-
ut prior adjustment. A pressure-free fit i achieved also

in combination with a protective helmet. With the carying
strap, the 35 can be caried n front o the chest, eady

for use. Now, with the enlarged tabs o the face blank, the
MSA 35 harness is even easer to

[6. The Inner Mask]





Figure 1. The movement of the fresh air and air that is used (4(
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a.                              b.
Picture 2. Glue surfaces expiratory membrane

a. a. Useless and dangerous

b. b. usable


2.1. EXHAUST VALVES


 This valve usually consists of a membrane and spring, their task is to provide tightness at the time of inhaling air and the normal flow of air in time expiration of useing mask, Figure 3.
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Figure 3. The exhaust valve

a. Spring with carriers

b. The membrane with the carrier plate and the guide



     Surfaces on which membranes rests  and membrane must be very clean, in the case of small impurities the tightness of inhalation is not adequate, ie. breathing the polluted air from the environment, and in this case the life and health of users are threatened, Figure 2. The danger is in case of toxic gas whose concentration is above the permissible limit, while noxiousness if the concentration is below the allowable limit ie. not currently threaten the life or user masks but will endanger his health. Membrane elasticity decreases with time of use because it is very important to exert its replacement after an appropriate period of use of provided regular maintenance. In examining the mask required to examine is its tightness, which ranges from -900 Pa to -1100 Pa and opening the exhaust valve in the range 420 Pa to 600 Pa. If the exhaust valve is functioning well then its opening should not occur below 420 Pa, and must be opened at a pressure of less than or equal to 620 Pa. In the event that on the surface of the exhaust valve there is a dirt area within the mask will not be isolated from the ambient air.
2.2. FORCE OPENING EXHAUST VALVES


Based on the intensity of pressure on the area that needs to come to the opening and closing of the exhaust valve is necessary to define the spring force on the exhaust valve opening and the size of the area of the exhaust valve. Hole exhaust valve is usually circular or elliptical shape. Its size affects the spring force and stroke. Working stroke of the spring depends on the amount and pressure of air during breathing out. The budget that forces the spring can be defined by the equation
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where is:

p-utilized air pressure, Pa,

A-surface-opening on the exhaust opening, m.

The exhaust valve may not open low pressure of 390 Pa.
3. 
  EKSPERIMENTAL RESEARCH

In the experimental study is used the mask of manufacturer MSA USA. Exhaust surface and exhaust valve mask is elliptical in shape. Abutting face of the membrane is an ellipse whose diagonals are a = 41 mm and b = 20 mm, thickness of membrane 0.6 mm. The inward space is reinforced ribs and the central part of which is used for keeping centric membrane. The support part of the membrane is an elliptic shape (spring steel plate), with a cylindrical compression spring, Figure 3a, it  has the basic characteristics: diameter of the wire of 0.4 mm, a free length of the spring 37.5 mm, an average diameter of 13 mm, the length in the mounting state of 13.6 mm, the number of turns of 5 , a total of 6.5 turns. The force in the mounting state is of 0.4 N.

3.1. Ingress protection MASKS

In addition to the above major components of insulating masks is that  sealing surface has an important role cheek resting on the surface of the user's face and the mask elements for tying around the head. Surfaces must be elastic and very clean, and it depends on the cleansing masks after each use it. To test the tightness are used special devices for the purpose. Mask regularly washed and cleaned, no foreign body on the bearing surface of the exhaust valve, sealing test chart mask is given in Figure 4. The opening of the exhaust valve mask standard of 420 Pa to 600 Pa for a period of 5 seconds. Measured value is 544 Pa.
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Figure 4. Diagram well sealed masks

- the minimum value is -1007 Pa

- the maximum value of -964 Pa

- During the test 60 sec.
But if the bearing surface of the exhaust valve infiltrate human hair diameter of 70 (m, Figure 5, the inward space mask is not sealed, Figure 6. The opening of the exhaust valve is at a pressure of 437 Pa, for a period of 5 seconds.
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Figure 5. The infiltrated human hair on the abutting face of the valve membranes
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Figure 6. Bad tightness of masks because of the exhaust valve

- the minimum value is -948 Pa

- the maximum value of -847 Pa

- during the test about 6 sec.
But in the intervening big is the phenomenon of dust and aerosols. The question is that the amount of dust and particle size deposited on the membrane causes it to lose sealing inside of the mask. The density of the accumulated dust can be determined by the equation
 
[image: image11.wmf][

]

2

/

/

m

matter

e

particulat

A

n

G

=






(2(
where is:

n - the number of particles,

A - surface unit on which to identify the number of particles, m2.
During the intervention, there is little opportunity to accumulate larger amounts of dust to the bearing surface or membrane around these bearing surface but is enhanced because of the damp air that is exhaled and humidity of the atmosphere in the area of intervention (3(. If the membrane infiltrate dust size up to 150 (m then box underpressure is reduced by about 20 Pa.
4.   CONCLUSION (10 PT BOLD)

The paper presents the research on the effect of impurities on the safe and reliable operation of isolation masks. In case of accumulation of impurities with a higher density and surface area of ​​the sealing membrane life of expiratory users in danger. Use of insulating masks is done exactly at concentrations of hazardous gases and vapors, and is especially important if the user insulating masks has no detectors of dangerous gases that has a function to warn of a dangerous concentration of illicit and harmful gases. So the safety and reliability of the mask is kept at a satisfactory level is very important regular maintenance and testing apparatus. In particular this applies to the exhalation valve whose task is not to allow the penetration of hazardous and harmful substances in the interior of the mask. In the sealing part of the expiratory valve has the effect of aging, so seals must be regularly changed within the prescribed time periods. After that time, the reliability of the membrane is reduced, which leads to a marked reduction in security profile breathing apparatus.
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