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Explosion Vent Panels

type “PS - R/V”

In accordance to the
European ATEX Directive 94/9/CE

tlIL'D / Flow / Environmental

Control | Systems
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DESCRIPTION Explosion Vent Panels

The Explosion Vent Panels have been specifically developed and tested by Mecair for installation in dust collector

filters. The main objective being to offer a solution to the market in accordance to the requirements of the new

ATEX Directive 94/9/CE.

The Vent panels guarantee the maximum security when considering explosion venting.

The Vent panels model PS-R/V have been exclusively manufactured for Mecair, and are composed of four parts.
- Metallic Section respecting strict tolerances
- Membrane in PTFE

- Protective base

- Vacuum support

The metallic section is made in AISI316L stainless steel.

The Vent panels have been designed specifically for the protection of the filter and hence are suitable under
normal operating conditions of the dust collector filter, including cyclic pulsing of compressed air via diaphragm
valves, under slight vacuum or when in slight overpressure. The operating conditions of the vent panels either
in static conditions or when pulsing can vary between +0,06bar and —-0,06bar.

The rated opening pressure is equal to 0,1bar.

The vent panels can be earthed to the main structure (ATEX execution),and are certified Ex Il 2GD.

They can therefore be installed in environments where there is a potential of explosion (explosion class/zone
1,21,2 and 22) in accordance to the European Directive 94/9/CE.

For a correct installation consult the Installation Manual supplied with the panels.
Burst Indicators/Sensors are available — Model NAM 05 and are intrinsically safe, certified in accordance to
Eexia lIC T6.

SELECTING A VENT PANEL

It is extremely important to calculate the correct dimensions of the vent panel. Choosing the dimensions can
be very complex, but with the use of the Mecair software package, the process can become very simple.
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WHAT IS AN EXPLOSION Explosion Vent Panels

The occurrence normally called an explosion is more accurately referred to as a deflagration which is the rapid
burning of a mixture of dust or gas within an oxygen-rich atmosphere (typically air) leading to a very rapid
pressure rise within the system. This rapid pressure rise would often lead to the system suffering a catastrophic
failure resulting in widespread damage to plant and possibly personnel.

The severity of an explosion can be affected by a number of factors; the characteristics of the dust or gas, the
size, geometry and strength of the equipment and whether a vent duct is fitted. Dusts burning uncontrollably
within an unvented vessel can rapidly generate pressures of 10 bar and in some cases even higher.
One method of preventing this pressure rise is to provide an explosion vent. The most economical form of vent
is a '‘Bursting Disc’ or Explosion Vent Panel’. A correctly sized and fitted panel, or group of panels, will help to
reduce the likelihood of major damage to the system and anything nearby. Explosion Vent Panels are designed
and tested to open at a very low pressure, usually 0.1 bar, releasing the pressure from the system before it
reaches dangerous levels. The greater the effective vent area, the lower the resulting pressure will be.

SIZING

The area required to vent a dust explosion can be calculated from the following empirical formula extracted
from VDI-3673 which is widely recognised as the leading guide to dust explosion venting within Europe.

A=Bx[1+C xlog (L/Dg)] If Predmax >=1,5bar: A=B
Where:

B =[3,264x107°x Pmax X Kst X Pred max ®**® + 0,27 x (Pstat - 0,1) X Pred max) x V"%

C = (-4,305 x log Pred max + 0,758)
De = 2 x \(A*/r)

A = Vent area Required Pred max = Maximum Reduced Overpressure

L = Maximum Length From Vent (structural collapsing pressure)

De = Equivalent diameter for Vessel CSA (A*) Pstat = Static Opening Pressure For Vent
Pmax = Dust Characteristic V' = Volume of Vessel

Kst = Dust Characteristic A* = Vessel CSA

The above calculations may be performed simply with the aid of software available
from Mecair. Whilst Mecair will provide assistance and guidance with calculating
the required vent area, it is ultimately the clients responsibility to ensure that the
information used in the calculation is correct (in particular Pred max.)

Typical Filter Installation

Generally, the clean side does not require explosion protection.

Filter Element volume can be deducted from the total “Dirty” volume.

The Explosion Vent Panel must not be obstructed by the filter elements.

Vents should be located so that they do not endanger plant and personnel.
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CHARACTERISTICS OF SOME COMMON DUSTS
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Explosion Vent Panels

/ Name Kst Pmax (bar) Name Kst Pmax (bar)\
Adipic Acid 97 8,0 Milk powdered 28 5,8
Aluminium 415 12,4 Milk, non-fat dry 125 8,8
Ascorbic Acid 111 9,0 Phenolic resin 129 9,3
Cellulose 229 9,7 Sodium stearate 123 8,8
Charcoal, activated 14 7,7 Soy flour 110 9,2
Charcoal, wood 10 9,0 Starch, corn 202 10,3
Coal, Bituminous 129 9,2 Starch, wheat 115 9,9
Coke 47 7,6 Sugar 138 8,5
Cork 202 9,6 Sugar, beet 59 8,2
Corn 75 9,4 Sugar, milk 82 8,3
Dextrin 106 8,8 Sulphur 151 6,8
Egg White 38 8,3 Tapioca 62 9,4
Epoxy Resin 129 7,9 (poly) Vinyl chloride 46 7,6
Lactose 81 7,7 Whey 140 9,8
Magnesium 508 17,5 Wood flour 205 10,5

K (poly) Methyl acrylate 269 9,4 Zinc 176 7,3 J

Note that the above values are typical and can vary with concentration and particle size.

Reprinted with permission from NFPA 68, Guide for Venting of Deflagrations, Copyright © 2002 National Fire Protection Association, Quincy, MA 02269. This reprinted material
is not the complete and official position of the National Fire Protection Association, on the referenced subject which is represented only by the standard in its entirety.

TECHNICAL CHARACTERISTICS OF THE VENT PANEL

TECHNICAL CHARACTERISTICS - BURST INDICATOR

Burst Indicators**

(N

Available — Model Type NAMO05

J

** Only upon Request

/ Type PS - RV \ / Type NAM 05 \
Material — Panel Stainless Steel — AISI316L Utilized for vent panels with @ Nom. | Min. DN 25

Membrane PTFE Maximum pressure 1 barg

Rated pressure 0,1bar Continous temperature rating Min. -25°C / Max +100°C
Tolerance +/-10% Material in contact with fluids PPS; Ryton R4
Operating Margin 60% (Utilised between +0,06bar and -0,06bar) Power 8VDC

Operating Temperature | Max. Temp. +260°C Consumption 1-3mA

Fragmentation No (Only Membrane) Intrinsic capacity 36 nF

ATEX YES Intrinsic inductivity 43 pH

Support for Membrane | YES Cable section 0,34 mm?

Resistance and Corrosion | Good Barrier recommended OS-EX-2-G

Applicable standard

Protection class

Qotection class ignition

DIN EN 60947-5-2 (NAMUR); EN 50014:1997;
EN 50020:1994; EN 50284:1999
IP68

Intrinsic pretection J
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EXPLOSION VENT PANEL SIZES
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Explosion Vent Panels

/Model Number L (mm) W (mm) (noﬂﬁm) (nol?ﬁm) No. Holes (mg)* \
PS-R/V 705x425 705 425 5x135 3x132 16 0,21
PS-R/V 770x510 770 510 5x 148 4x120 18 0,27
PS-R/V 705x705 705 705 5x135 5x135 20 0,35
PS-R/V 770x770 770 770 5x 148 5x 148 20 0,44
PS-R/V 980x980 980 646 6 x 158 4 x 154 20 0,48
PS-R/V 1060x770 1060 770 7 x 147 5x 148 24 0,57
PS-R/V 980x980 980 980 6 x 158 6 x 158 24 0,72
PS-R/V 1060x980 1060 980 7 x 147 6 x 158 26 0,84

QS-RN 1060x1060 1060 1060 7 x 147 7 x 147 28 0,88 J

*Vent Area is calculated considering frame and membrane support
Preferred Sizes — Available in stock
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OPERATING LIMITS

( Type of Panel Rated Pressure Tolerance Mg‘)’(é:;\)lrlec;vgﬁ:)ele Max‘.’;-\JlIJc:mable \

\ PS - RV 0,1 bar g. +10% 0,06 bar g. - 0,06 bar g. J
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VENT PANEL LOCATION Explosion Vent Panels

Consideration must be given when locating an explosion vent panel. Factors such as flame, product,(burned and
unburned) and pressure waves must be taken into account. Venting into an enclosed space may be dangerous,
but fitting a duct to guide the explosion outdoors can influence the venting process and result in the need for a larger
vent area.

The strength of the equipment must also be considered to ensure that it will withstand any reaction forces caused
by the sudden release of an explosion.

INSTALLATION

The vent panels are mounted via two rectangular flanges. These flanges have to be manufactured by the filter
manufacturer. The flanges not only support the membrane of the panel in the correct position, but also supports the
panel in the event that the membrane explodes. For this reason it is important that the dimensions of the opening
is correct and precise. The mounting of the vent panel has to be effectuated with particular attention in order to avoid
damaging the membrane. The vent panel has been designed as the weakest part of the entire system in order to
allow the flame in the event of an explosion to be released without damaging the filter.

CORRECT POSITIONING

For the correct installation of the vent panel, please ensure that the certification plate is positioned/exposed externally. The certification
plate indicates that all the necessary parameters of the vent panel and should be exposed externally and visible. All the vent panels
are supplied with installation instructions complete with conformity certificates which indicate the rated pressure. Also available
are vent panels which are not listed in this brochure which can be designed and developed, including special applications.

BURST INDICATORS

Every vent panel mentioned in this brochure can be supplied with a remote burst indicator, in the event that the panel
explodes. This unit is available and is certified ATEX. It can be used to shut down the entire system, instantly, in the
event of an explosion (For further information please contact Mecair).

INDUCTIVE RUPTURE SENSOR NAM 05

The sensor which indicates the eventual rupture of the vent panel,
type NAM 05, is recommended for installation on vent panels.
NAM 05 is a sensor with a proximity device type NAMUR which
is installed externally to the panel and indicates the opening of
the panel.

An actuator is supplied with the panel; when the panel opens/bursts
the actuator moves and the sensor is activated. The replacement
panel is subsequently supplied with a new actuator.

The sensor NAM 05 is intrinsically safe and certified ATEX Il 1 GD
Eexia lIC T6 and can be utilised/installed in environments where
there is a risk of a potential explosion (ambient classification zone
0, 1 and 2 in accordance to the European Directives 94/9/CE ATEX)
NAM 05 is normally supplied with 2 mtrs. of silicon cable which
is connected to the security system of the filter/plant via a standard
intrinsically safe barrier.
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EXAMPLE OF SOFTWARE INPUT DATA SHEET
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Explosion Vent Panels

Handbook  Help  Exit

Project Convert

NEd| % |63

Repart

Rectangular  Cylindrical — Cyclone  Enclosure Handbook
=7 - — =
L ' Rectangular Bag House Clean Air Plenum I 4.80 m3
7 b it i Went on Bin Bag Total I h.65 m3
Lrirky Air Plerum I 43.20 m3
bidy depth body width: I 2.00 et IlT w3
I 4.00 e
clean air SER N
0,600 I | Tatal Yolurne I 51.25 m3
- vent height Dity Yalume v-[ 4080 2
Renerah Linear length iL= I 6.33 m
IZ,T Bk heiobt Driamneter [eff] De = I 3.14 m2
bag diameter I 5.00
I 0.120 hopper Resistance P= I 012 bar
ng ofeg 1.00 * Pressure [abz] Ph = I bar
200
* Check parameter
bottorn: depth | 0,500 | ¥ I 0500  width [m] ‘ input dimenzions I meters v ‘

[ Vessel |

Volume
Length / Diameter [eff]

Resistance [overpressure]

v- [ 408 | m3
Le= [ 202 |
P=-| 012 bar

? | R

‘ F4 Standard |

F& Product data |

Explazion averpressure

Froduct-zpec. congtant

Pmax = I 9 bar

Kmazx = I 111 mebards ? | K

? | B

F& Rupture disk. |

Activation overpressure

Went area [geometric)

Pstat = 010 bar
Ag = I 1.23 ma

2 |s
2 |a

‘ F? Went duct |

Length

- n

‘ F& Addenda |

Input Data Sheets have been reproduced with the authorisation of Kuhrer, Univent 3.1 program.
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