


Deflagration Venting

Successful venting of an enclosure during deflagration is essential
to the safety of all concerned. Providing adequate vent area is one
of the most impartant factors to be considered when sizing the vent
area of an enclosure.

The NFPA (National Fire Protection Association) has provided

standards and proper sizing equations for relief areas for enclosures.

OSECO's SizeRite™ sizing software, takes into consideration all

necessary variables when sizing a rupture panel for your application.

The following definitions should be noted and taken into consider-
ation when the venting of an enclosure is being considered.

DEFLAGRATION: A FLAME FRONT PROPAGATING THROUGH
UNBURNED MEDIA LESS THAN THE SPEED OF SOUND (SUBSONIC
VELOCITY).

DETONATION: A FLAME FRONT PROPAGATING THROUGH
UNBURNED MEDIA GREATER THAN THE SPEED OF SOUND (SONIC
VELOCITY).

EXPLOSION: A POINT AFTER DETONATION OCCURS WHERE THE
INTERNAL PRESSURE EXCEEDS THE ULTIMATE STRENGTH OF THE
ENCLOSUE.

PMAX: THE MAXIMUM INTERNAL PRESSURE WHICH THE
ENCLOSURE CAN SUSTAIN.

PRED: THE MAXIMUM ALLOWABLE INTERNAL PRESSURE THE

ENCLOSURE WILL EXPERIENCE DURING A VENTED DEFLAGRATION.

PSTAT: THE DESIGNED PRESSURE THAT THE RUPTURE PANEL
OPENS AND VENTING BEGINS.

RUPTURE PANEL: A PRESSURE AND TEMPERATURE SENSITIVE
MEMBRANE DESIGNED TO RUPTURE AT A PREDETERMINED
PRESSURE AND TEMPERATURE. ALSO-KNOWN-AS, EXPLOSION
VENTS OR VENT PANELS.

“Deflagration venting is one means of controlling damage.
By releasing expanding gases through an opening
engineered for that purpose, it is possible to maintain a
reduced maximum pressure (Pred) that is below that which
would cause unacceptable damage.” NFPA 68, Sec.2-2.6.

“The choice of the most effective and reliable means for
explosion control should be based on an evaluation that
includes the specific hazard and objectives for protection.”
NFPA 68. Sec1-1.2

Many of the applications for rupture panels and the venting of
enclosures occur in the processing of grain and the associated dust.
Grain dust is a highly explosive media and a natural occurrence in
the pneumatic handling and conveying of grain.

Guidelines for Starch, Grain Elevators, Feed Mills, and Agricultural
Commodities have now been consolidated in the NFPA 61 Bulletin,
Standards for the Prevention of Fires and Dust Explosions in
Agricultural and Food Products Facilities.

Rupture Panels

OSECO manufactures rupture panels in square, rectangular
and round shapes. These panels many be flat, crowned and/or
insulated, depending on type, style and size.

Factors that should be considered when selecting a rupture panel:
+ material of construction required
% media being vented

L

9,

» normal operating temperature
% maximum temperature

RS

% nominal working pressure

,

% rupture pressure required (Pstat)
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% location of the vent (interior or exterior)
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% vent area required

The advantages of using rupture panels over other methods of
venting are economical cost and a leak-tight seal. OSECO rupture
panels are dependable and efficient. The compasite construction
provides strength for static and high vacuum applications. OSECO's
use of laser scoring technology provides exactness, dependability
and repeatability in establishing set rupture pressures.

The finished product is a pressure sensitive rupture panel that is
accurate, dependable and provides rapid response venting in the
event of a deflagration.

Features and options of the 0SECO rupture panel product include:
+ leak tight seal
« standard & special sizes
« minimal or zero fragmentation
» flat or crowned design
broad range of materials available
welded or bolted frames
square, rectangle or round shapes available
insulated panels for elevated temperatures
rapid opening
maximum vent area
cycling or static service
test certifications
emergency service
» total in-house manufacturing capabilities

X4

>

2
SEIR X

<%

2 0,
SR X4 "0 X

RS

2 0,
% "0 X

KD

%

0,
"0

o

Dust Collectors & Arrestors, Bucket & Drag Conveyors, Blenders, Mixers,
Crushers, Grinders, Pulveriszers, Driers, Ovens & Furnaces, Ducts, Bins, Silos,

Grain Elevators or Any Application where deflagrations are possible!




ANATOMY OF AN DEFLAGRATION . .
Anatomy of a Deflagration:

\
\-—unventep This graph represents a deflagration.
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‘| The dotted line shows what happens in a non-vented enclosure, which
1 allows the deflagration to increase in pressure and speed until an explosion
“ 0CCUTS.
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=) OVERPRESSURE

VENTED The solid line represents a reaction occurring in a vented enclosure.

At the Pstat point the vents will open and the enclosure is allowed to vent
\ the internal pressure from the deflagration. .. This robs the deflagration of
\ one of the four elements (combustible media, ignition source, oxidant

.

\/’\ iE and containment) which are required for an explosion.

R When containment is lost, the media is allowed to burn safely with minimal
IGNITION
damage to the enclosure.

Rupture Panel System

To make your safety system state-of-the-art, consider the OSECO RUPTURE PANEL SYSTEM.
It consists of an OSECO Rupture Panel, an OSECO Rupture Panel Frame and an OSECO Rupture Panel Sensor
and Alarm Module.

Rupture Panel Sensor

Specify the Model SVT-03 sensor. It comes

equipped with magnetic reed switches

and when the panel opens it sets off A
an alarm. The sensor utilizes a i
Normally Closed circuit which may
be connected to any continuity based
sensing device such as the OSECO
BDA Alarm Module. Upon rupture, the reed switch circuit is

opened and electronically signals the rupturing or opening of the panel.

Rupture Panel Alarm Module

The alarm module is hard-wired to the sensor. Both an audible alarm and a visual red L.E.D. signals
the rupturing of the panel.

This modular system can handle individual installations or can be packaged to accommodate multiple alarms.
The installation of this system provides the total control you need for deflagration monitoring and response control.

Rupture Panel Frames

OSECO Rupture Panels are designed for installation

in standard rupture panel frames of bolted or welded
design. Standard rupture frame materials are carbon ;
steel or 304 stainless steel. | ]q

Welded Design

Bolted Design



@ OSECO
CRV Rupture Panels

OSECO’s Model CRV Rupture Panel is a heavy-duty
design incorporating much thicker materials than
standard rupture panel designs. Positive system
pressure should be limited to 50% of Pstat. If
exposed to vacuum in excess of 50% Pstat, vacuum
bars should be added to the frame assembly.

The side-hinged design guarantees excellent
performance while providing a safe, dependable
and economic solution for limiting the damaging
effects characteristic of deflagrations.

The exactness in design, manufacturing techniques
and testing, assures a superior product that provides
over-pressure protection and with minimal or no
fragmentation.

*Shown w/optional SVT-03 Alarm Sensor
The Model CRV is an excellent choice for rupture

panel applications when the rupture panels are

subjected to high cycling service.

MV/MVS* Rupture Panel 25

OSECO's newest innovation in the rupture panel
product line is the M.V. (Metal Vent) Rupture Panel.
This all-metal panel is available in many of the same
sizes, temperature ratings and pressure ratings as the
CRV rupture panels. The M.V.S. is identical to the
M.V. panel with the exception of the use of FDA
approved gaskets for use in sanitary service
applications. A vacuum support and ring is standard
for all applications. Standard rupture panel frames
may be used for M.V. & M.V.S. installations. The SVT-
03 sensor is also available to make your rupture panel
system complete. The Model M.V./ M.V.S. is an
excellent choice for vacuum service or where product
build-up is a concern.

go *MV/MVS panels are available in select sizes only. Consult OSECO
QTE"%b factory for your specific application.

ISO 9001
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@ OSECO
CRVC Rupture Panels

OSECO’s Model CRVC Rupture Panel is a domed, rectangular B
design that withstands higher positive or negative system
operating pressures than flat panel designs. Panel frame
vacuum support bars that may restrict flow are not required.
The CRVC is well suited for high cycling service.

The side-hinged design guarantees excellent performance
while providing a safe, dependable and economic solution
for limiting the damaging effects characteristics of
deflagrations.

The exactness in design, manufacturing techniques and
testing, assures a superior product that provides over-pres-
sure protection and with minimal or no fragmentation.

Recommended maximum ratio of system
operating pressure to rated rupture pressure is:

® 70% for Crowned Panels

Rupture Tolerances:
e + 1/2 PSI for Panels Rated Above 2 psig. i QTE%
e + 1/4 PS| for Panels Rated 2 psig or Less. - ISO 9001
= -
- e

Insulated Crowned Rupture Panels (CRVCI)
are available for special applications.
Please consult factory.
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@ OSECO
CRP Rupture Panels

The OSECO CRP Rupture Panel is a light weight rupture panel design. It's superior opening
characteristics provide maximum relief area.

The “four-petal” opening gives you a complete opening and instantaneous relief for
deflagrations that occur in mere milliseconds.

The CRP design allows for use in a variety of applications such as grain dust, plastic powder
residue or dust accumulation from any process. The NFPA 68 & 61 guidelines were taken
into consideration in the design and development of the CRP.

Since 1982, the CRP has been instrumental in the protection of personnel and equipment.
The design allows for complete relief area and minimal, if any, fragmentation. When used
with the SVT-03 sensor it can be relied upon to provide the best method of explosion
venting and protection.

OSECO’s in-house laser provides for complete reliability, repeatability and dependability of
the CRP. Don't settle for an unknown, ask for the OSECO CRP and get the quality you expect
and deserve.

*Shown w/optional SVT-03 Alarm Sensor

Recommended maximum ratio of system
operating pressure to rated rupture pressure is:

® 50% for Flat Panels

Rupture Tolerances:
e + 1/2 PSI for Panels Rated Above 2 psig.

e + 1/4 PSI for Panels Rated 2 psig or Less. é&&‘fb
ER

ISO 9001
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@ OSECO
AND Rupture Panels

For those applications requiring a round rupture panel,
OSECO is pleased to offer the Model RND Rupture
Panel. The same advanced technology and superior
manufacturing capabilities utilized in our square
and rectangular rupture panels are incorporated
in the production of the RND rupture panel.

Utilizing our in-house laser and specially
designed hydraulic presses, OSECO has
dedicated an entire manufacturing facility
solely for the development and manufacture
of rupture panels.

RND RUPTURE PANEL SPECIFICATIONS

RUPTURE PRESSURES AVAILABLE

SIZE STANDARD| RELIEF TEFLON SEAL ALUMINUM SEAL

INCHES | ANGLE | AREA PSIG @ 72° F PSIG @ 72° F : :
(mm) FRAME in? MIN MAX MIN MAX Recommended maximum ratio of system
1.D. (m?) (bar) (bar) (bar) (bar) operating pressure to rated rupture pressure is:
8" 8.125" 41 3.0 10.0 N/A N/A
(200mm) | (206mm) | (0.026) | (0.207) | (0.689) * 50% for Flat Panels
10" 10.125" 64 25 10.0 N/A N/A R Tol )
(250mm) | (257mm) | (0.041) | (0.172) | (0.689) upture folerances:
12" 12.1875" | 94 2.0 10.0 N/A N/A e + 1/2 PSI for Panels Rated Above 2 psig.
(300mm) | (310mm) | (0.060) | (0.138) | (0.689) N .
e 101875" | 128 15 100 | N/A N/A e + 1/4 PS| for Panels Rated 2 psig or Less.

(350mm) | (360mm) | (0.082) | (0.103) | (0.689)

16" 16.25" | 167 125 | 100 | N/A N/A
(400mm) | (413mm) | (0.107) | (0.086) | (0.689)

18" 1825" | 213 1.0 100 | N/A N/A
(450mm) | (464mm) | (0.137) | (0.069) | (0.689) oo

20" 20.25" | 262 1.0 100 | N/A N/A QFJ%
(500mm) | (514mm) | (0.169) | (0.069) | (0.689) ER

24" 24.25" 377 1.0 10.0 6.7 10.0 ISO 9001

(600mm) | (616mm) | (0.243) | (0.089) | (0.689) | (0.462) | (0.689)

28" 28.25" 512 0.8 10.0 5.7 10.0
(700mm) | (718mm) | (0.330) | (0.055) | (0.689) | (0.393) | (0.689)

30" 30.25" 588 05 10.0 5.2 10.0
(750mm) (768mm) | (0.379) | (0.034) | (0.689) | (0.359) | (0.689)
32" 32.25" 667 05 10.0 48 10.0
(800mm) (819mm) | (0.430) | (0.034) | (0.689) | (0.331) | (0.689)
34" 34.25" 755 05 10.0 4.4 10.0
(850mm) (870mm) | (0.487) | (0.034) | (0.689) | (0.303) | (0.689)
36" 36.25" 840 05 9.7 41 9.7
(900mm) | (921mm) | (0.541) | (0.034) | (0.669) | (0.283) | (0.669)
40" 40.25" 1039 05 8.6 38 8.6
(1000mm) | (1022mm) | (0.670) | (0.034) | (0.593) | (0.262) | (0.593)
42" 42 25" 1151 05 8.4 3.6 8.4 For Sizes Or Pressures Not Listed,

(1050mm) | (1073mm) | (0.742) | (0.034) | (0.579) | (0.248) | (0.579) Please Consult Factory




OSECO’s Model RNDC Rupture Panel is a domed, round
design that withstands higher positive or negative
system operating pressures than flat panel designs.
Panel frame vacuum support bars that may restrict
flow are not required. The RNDC is well suited

for high cycling service.

Utilizing our in-house laser and specially
designed hydraulic presses, OSECO has
dedicated an entire manufacturing facility
solely for the development and manufacture
of rupture panels.

Should your application require an
advanced crowned (RNDC) rupture
panel, let OSECO meet your needs.

RNDC RUPTURE PANEL SPECIFICATIONS

Recommended maximum ratio of system

. . RUPTURE PRESSURES AVAILABLE
operating pressure to rated rupture pressure is:

SIZE STANDARD| RELIEF TEFLON SEAL ALUMINUM SEAL

® 70% for Crowned Panels INCHES | ~ANGLE | AREA | PSIG@72°F PSIG @ 72° F
(mm) FRAME in? MIN MAX MIN MAX
Rupture Tolerances: I.D. (m?) (bar) (bar) (bar) (bar)

e + 1/2 PSI for Panels Rated Above 2 psig.
e + 1/4 PSI for Panels Rated 2 psig or Less.

8" 8.125" 45 45 10.0 N/A N/A
(200mm) | (206mm) | (0.029) | (0.310) | (0.689)

10" 10.125" 72 36 10.0 N/A N/A
(250mm) | (257mm) | (0.046) | (0.248) | (0.689)

12" 12.1875" | 101 3.0 10.0 N/A N/A
(300mm) | (310mm) | (0.065) | (0.207) | (0.689)

14" 14.1875" | 135 26 10.0 N/A N/A
oo (350mm) | (360mm) | (0.087) | (0.179) | (0.689)

Qﬁ% 16" 16.25" | 176 2.3 100 | N/A N/A
ER (400mm) | (413mm) | (0.113) | (0.159) | (0.689)

ISO 9001 18" 18.25" | 227 2.0 100 | N/A N/A
(450mm) | (464mm) | (0.146) | (0.138) | (0.689)

20" 20.25" | 279 18 100 | N/A N/A

(500mm) | (514mm) | (0.180) | (0.124) | (0.689)

24" 24.25" 415 1.5 10.0 1.7 10.0
(600mm) | (616mm) | (0.267) | (0.103) | (0.689) | (0.531) | (0.689)

28" 28.25" 530 1.5 10.0 6.7 10.0
(700mm) | (718mm) | (0.342) | (0.103) | (0.689) | (0.462) | (0.689)

30" 30.25" 650 15 10.0 6.2 10.0
(750mm) (768mm) | (0.419) | (0.103) | (0.689) | (0.427) | (0.689)
32" 32.25" 754 15 10.0 5.8 10.0
(800mm) (819mm) | (0.486) | (0.103) | (0.689) | (0.400) | (0.689)
34" 34.25" 855 15 10.0 5.4 10.0
(850mm) (870mm) | (0.551) | (0.103) | (0.689) | (0.372) | (0.689)
For Sizes Or Pressures Not Listed, 36" 36.25" 955 15 9.7 5.1 9.7

Please Consult Factory (900mm) | (921mm) | (0.616) | (0.103) | (0.669) | (0352) | (0.669)




The OSECO Advantage...

Orders for most custom-made_products are shipped from Oseco within three weeks of receiving the order.
Oseco utilizes its own in-house laser, which allows us to provide reduced delivery times for emergency
orders. In most cases, same-day service is available!

Only Oseco utilizes single-craftsperson responsibility: Our pride is assured by the maker's signature on each
and every order. This, coupled.with a quality control program that exceeds the requirements of SO 9001,
assures you that we have supplied you the highest-quality product.

COMPETITIVE PRICING

Oseco’s products are the highest-quality industry-wide. They are offered at very competitive pricing and with
the fastest delivery available.

BEST OVERALL SERVICE

Our goal at Oseco is to pravide you, the customer, with the best delivery, quality, and overall performance
for your rupture disk needs.

Let us prove our commitment to this goal—-contact your local Oseco representative and ask us for a Rupture
Disk Review. Your representative and a factory technician will review all of.your rupture disk applications,
suggest changes where applicable, and provide you with a competitive quotation guaranteed to save you
money, at no charge.

Visit the Oseco web site at www.eseco.com, write us at info@oeseco.com, or call Oseco toll-free at
1.800.395.disk for more information or to receive your free Rupture Disk Review.

Joseph M. Ragosta
President, Oseco

20th Anniversary 1981-2001
OSECO, INC.

OsEco
1701 West Tacoma, Broken Arrow, Okla. 74012, U.S.A.
voice 1.918.258.5626 ¢ fax 1.918.251.7662

[ —

EuroPe: Oseco Eurore BV HALMA
Box 23, 8330AA Steenwyk, the Netherlands GROUP
voice 31.521.522.578  fax 31.521.510.405 COMPANY

AsIA: HALMA AsiA Oseco DivisioN
Pantech Complex, Block 192 Pandan Loop #501, Singapore 128381
voice 65.745.2936 ¢ fax 65.745.0467

www.oseco.com * 1.800.395.disk ¢ info@oseco.com






