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Function and description

The function of fl ame arresters in the various combustion 
processes and applications is discussed in „Technical 
Fundamentals“ (→ Vol. 1). In this chapter, PROTEGO®‘s pro-
duct line of detonation arresters for stable and unstable de-
tonations is presented.

PROTEGO® detonation fl ame arresters are highly developed 
safety devices that are used in pipe systems in which detona-
tions can occur. They reliably suppress the effect of a detonati-
on, extinguish the fl ame, and protect non-explosionproof com-
ponents and vessels.  

The main component generally is the original PROTEGO® fl a-
me arrester unit (1), which takes the energy from the detonation 
and extinguish the fl ame in narrow gaps. The PROTEGO® fl ame 
arrester unit  consists of several FLAMEFILTER® discs (2) and 
spacers, fi rmly held in the FLAMEFILTER® cage (3). The num-
ber of FLAMEFILTER® discs and their gap size depend on the 
devices intended use and on process parameters such as tem-
perature, pressure, vapour group of the handled gases. 

All dry detonation fl ame arrester types have a modular design. 
For larger nominal diameters, energy is withdrawn from the 
detonation shock wave upon entering the patented shock ab-
sorber, the SWGTE (Shock Wave Guide Tube Effect), and other 
innovative technical solutions, before the detonation reaches 
the FLAMEFILTER®.

Dry PROTEGO® detonation fl ame arresters are also tested and 
safe with respect to defl agrations. Equipped with an additional 
temperature sensor, they are also protected from short-time sta-
bilized burning on the FLAMEFILTER®. 

In close collaboration with scientifi c institutions, PROTEGO® has 
developed safety devices that can be used in any area subject 
to an explosion hazard and protects against stable and unsta-
ble detonations, unidirectional or bidirectional. Corresponding 
statements of conformity (CE, etc.) have been awarded based 
on type tests according to ATEX, PED, and other international 
standards.  

A wide range of types, designs, nominal diameters and materi-
als are available. In addition, we are able to develop tailor made 
solutions at our worldwide unique testing facility.

Preferred applications  

Protection of

 Piping systems

 Tanks and vessels in chemical, petrochemical, 
   and pharmaceutical processing plants

 Loading systems

 Gas collection systems

 Exhaust gas combustion systems 

 Flare systems

 Landfi lls and biogas systems

 Waste-water treatment plants

Special features and advantages 

The most important distinctive features are the selection crite-
ria: Stable or unstable detonations, dry detonation arresters 
for installation in gas- or vapour-conducting pipes, or liquid 
detonation arresters, i.e. fl ame arresters with a liquid barrier 
for pipes in which liquids are transported. For the parameters 
of pressure and temperature, special operating conditions 
beyond standard values may have to be considered.

It is important to categorize the products or the components of 
the mixture into explosion groups according to their MESG 
to select the suitable fl ame arrester from the various designs for 
all the explosion groups. 

The designs differ according to their concentric, eccentric, 
and 90-degree design.

The respective system specifi cation must be considered when 
choosing the required nominal diameters and types of con-
nection.  

A heating jacket may be necessary, but not every device can 
be provided with a heating jacket.

There are designs for critical media, special product proper-
ties (such as viscosity, density, crystallization, and polymeriza-
tion), and for unidirectional or bidirectional protection.

All rights and alterations reserved acc. ISO 16016
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Installation and maintenance

PROTEGO® detonation fl ame arresters are also tested and 
protect against defl agrations so that they can be used at any 
distance from a potential ignition source. However, they are pre-
ferably installed as close as possible to the part of the system 
to be protected. No pipes with a nominal diameter greater than 
the nominal diameter of the devices shall be connected to deto-
nation arresters.

Given the modular design of the PROTEGO® fl ame arrester unit, 
any type of detonation fl ame arrester is extremely easy to ser-
vice. For servicing reasons, the location of the fl ame arrester 
must be planned to be very accessible; a hoist must be provided 
if the fl ame arrester is heavy. Servicing is easy for trained per-
sonnel. 

PROTEGO® detonation fl ame arresters are used in areas 
subject to explosion hazards. Select devices that match the 
intended use. The manufacturer‘s certifi cate of conformity pro-
vides the boundary conditions for which the device is suitable. 
The user has to document proper use in accordance with ap-
plicable safety guidelines or standards.

Selection

The possible types are pre-selected from the product 
line based on the most important process data:

 Stable detonations or unstable detonations

 Lines that conduct dry gas/vapours or liquids 

 Standard or non-standard operating conditions 
    (pressure and temperature)

 Explosion group of the transported mixture 

Finally, the following criteria are reviewed and selected: 

 Approvals according to ATEX, USCG, CSA, GOST-R, 
   GL, IMO, etc.

 Concentric, excentric, or 90-degree design

 Nominal diameter and type of connection

 Heating jacket or custom-supplied electrical heat tracing 

 Critical media 

 Unidirectional or bidirectional

If no suitable device can be found, please contact us. Special 
designs and approvals are available.

Based on this initial selection, the additional details such as ma-
terials, coatings, etc. can be requested or defi ned in the type 
sheet.

Sizing

The nominal diameter of the device is determined or checked in 
the p/V fl ow chart. A safety margin must be provided when the 
processed fl uid is highly contaminated.    

Given:          Volume fl ow                          m3/h or CFH

Given:          Max. all. pressure drop         ∆p mbar or inch W.C.

Desired:       Nominal diameter of the 
                     detonation fl ame arrester      DN

Procedure:  Intersection of the lines with the volume fl ow and
                     maximum allowable pressure drop lies above or
                     on the desired nominal diameter curve 

or

Given:          Volume fl ow                          m3/h or CFH 

Given:          Nominal diameter of pipe     DN

Desired:       Pressure drop                       ∆p mbar or inch W.C.

Procedure:  Intersection of the lines with the volume fl ow and 
nominal diameter curve, horizontal straight line leads to the 
desired pressure drop

Instructions on how to calculate the volumetric fl ow or infl uence 
of density are found in Vol. 1 „Technical Fundamentals“.

After all steps are complete, the device can be completely spe-
cifi ed and requested or ordered.  

KA / 4 / 0117 / GB
for safety and environment
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Selection Guide

PROTEGO® Detonation Flame Arrester

All rights and alterations reserved acc. ISO 16016.
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ATEX NEC

for stable detonation

DA-G G ½ - G 2
straigth 
through, cc

IIA, 
IIB3, 
IIC

D, 
C,
B

ATEX   x 118 - 121

DR/SV G ½ - G ¾
straight 
through, cc

IIA D ATEX   www.protego.com

DA-E
25-300
1" - 12"

straight 
through, ec

IIA, 
IIB3

D, 
C

ATEX   x 122 - 124

DA-SB
50-600
2" - 24"

straight 
through, cc

IIA, 
IIB3, 
IIC

D, 
C, 
B

ATEX    x 126 - 131

DA-SB-PTFE
50-100
2" - 4"

straight 
through, cc

IIA D ATEX   x www.protego.com

DR/ES G ¼ -G ¾ 90-degree
IIA, 
IIB3, 
IIC

D, 
C, 
B

ATEX    132 - 134

DR/ES
25-200
1" - 8"

90-degree
IIA, 
IIB3

D, 
C

ATEX /x    136 - 140

DR/ES
series 2

50-100
2" - 4"

90-degree
IIA, 
IIB3

D, 
C

ATEX /x    www.protego.com

DR/ES-V
40-200
1 ½" - 8"

90-degree
IIA, 
IIB3

D, 
C

ATEX     142 - 145

DR/ES-PTFE
40-150
1 ½" - 6"

90-degree IIA D ATEX    www.protego.com

DR/SBW
50-400
2" - 16"

straight 
through, cc

IIA, 
IIB3

D, 
C

ATEX    x www.protego.com

BR/TS
80
3"

90-degree
IIB3, 
IIB

C,
B

ATEX   www.protego.com

-  Active data sheet at www.protego.com
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ATEX NEC

for stable detonation / for liquid detonation

LDA-W
25-300
1" - 12"

straight 
through

IIA, 
IIB3

D, 
C

ATEX x   146 - 147

LDA-WF(W)
25-250
1" - 10"

straight 
through

IIA, 
IIB3

D, 
C

ATEX x   148 - 149

LDA
25-250
1" - 10"

vertical
IIA, 
IIB3

D,
C

ATEX x  150 - 151

LDA-F
25-250
1" - 10"

vertical
IIA, 
IIB3

D,
C

ATEX x  152 - 153

EF/V
25-250
1" - 10"

vertical IIB3 C ATEX x  154 - 155

TS/P
TS/E
TS/W

IIA,
IIB3, 
IIC

D,
C,
B

ATEX x   156 - 157

for unstable detonation

DA-UB
50-600
2" - 24"

straight 
through, cc

IIA, 
IIB3

D,
C

ATEX    x 158 - 161

DA-CG
50-600
2" - 24"

straight 
through, cc

IIA, 
IIB3

D,
C

USCG    x 162 - 165

DR/EU
25-150
1" - 6"

90-degree
IIA, 

IIB2,
IIB3

D,
C,
C

ATEX     166 - 168

Larger sizes upon request

for safety and environment
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that can be used for all explosion groups, IIA, IIB3 and IIC (NEC 
Group D, C MESG ≥ 0.65 mm and B). The standard design can 
be used up to an operating temperature of +60°C / 140°F and 
an absolute operating pressure up to 1.1 bar / 15.9 psi. Devices 
with special approvals can be obtained for higher pressures 
(see table 4) and higher temperatures upon request.

The device is bidirectional and equipped with a threaded con-
nection. The thread can be executed to international standards. 
The detonation arrester can be used at any location in the pipe, 
independently from the location of the ignition source.

Type-approved in accordance with the current ATEX Directive 
and EN ISO 16852 as well as other international standards.

Special Features and Advantages

• bidirectional 

• modular design

• the individual FLAMEFILTER® discs can be quickly removed 
and installed 

• the individual FLAMEFILTER® discs are easy to service and 
replace 

• different application possibilities

• use of temperature sensors for G 1½ and G 2 is possible

• cost effi cient spare parts

Design Types and Specifi cations 

There are three different designs available:

Basic design of the DA-G in-line detonation 
fl ame arrester, size ½“ to 2“

In-line detonation fl ame arrester with inte-
grated temperature sensor* as additional 
protection against short burning from one 
side, size 1½“ to 2“

In-line detonation fl ame arrester with two in-
tegrated temperature sensors* as additional 
protection against short time burning from 
both sides, size 1½“ to 2“

*Resistance thermometer for device group II, 
category (1) 2 (GII cat. (1) 2)

DA-G-  –

DA-G-  T

DA-G-  TB

Flange connection available upon request

Function and Description
The PROTEGO® DA-G series is a compact in-line detonation 
fl ame arrester for installation in pipes with diameters up to 2“, 
and is used, for example, in industrial applications such as gas 
analyzing lines. 

Once a detonation enters the fl ame arrester, energy is absorbed 
from the shock wave, and the fl ame is extinguished in the nar-
row gaps of the FLAMEFILTER® (1).

The PROTEGO® fl ame arrester unit consists of several FLAME-
FILTER® discs fi rmly held in a housing. The gap size and num-
ber of FLAMEFILTER® discs are determined by the operating 
data and parameters of the mixture fl owing in the line (explosion 
group, pressure, temperature). 

To provide an optimum result between the housing size, number of 
FLAMEFILTER® discs and their gap size, a device was developed 

All rights and alterations reserved acc. ISO 16016

In-Line Detonation Flame Arrester
for stable detonations and defl agrations in a straight through design,
bidirectional
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Table 1: Dimensions Dimensions in mm / inches, SW = width across fl ats 
To select the nominal size (DN), please use the fl ow capacity charts on the following pages

DN G ½ G ¾ G 1 G 1 ¼ G 1 ½ G 2
a 80 / 3.15 80 / 3.15 100 / 3.94 100 / 3.94 155 / 6.10 155 / 6.10
b 55 / 2.17 55 / 2.17 76 / 2.99 76 / 2.99 124 / 4.88 124 / 4.88

c (IIA) 112 / 4.41 112 / 4.41 122 / 4.80 122 / 4.80 205 / 8.07 205 / 8.07
c (IIB3 and IIC) 135 / 5.31 135 / 5.31 145 / 5.71 145 / 5.71 205 / 8.07 205 / 8.07

d — — — — 400 / 15.75 400 / 15.75
SW 32 / 1.26 32 / 1.26 50 / 1.97 50 / 1.97 75 / 2.95 75 / 2.95

Table 2:  Selection of the explosion group
MESG Expl. Gr. (IEC/CEN) Gas Group (NEC)

Special approvals upon request
> 0,90 mm IIA D
≥ 0,65 mm IIB3 C
< 0,50 mm IIC B

Table 3: Selection of max. operating pressure
DN G ½ G ¾ G 1 G 1 ¼ G 1 ½ G 2

Pmax = maximum allowable operating 
pressure in bar / psi (absolute), higher 
operating pressure upon request

E
xp

l. 
G

r. IIA Pmax 1.2/17.4 1.2/17.4 1.1/15.9 1.1/15.9 1.1/15.9 1.1/15.9
IIB3 Pmax 1.1/15.9 1.1/15.9 1.1/15.9 1.1/15.9 1.4/20.3 1.4/20.3
IIC Pmax 1.1/15.9 1.1/15.9 1.1/15.9 1.1/15.9 1.6/23.2 1.6/23.2

Table 4: Specifi cation of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

higher operating temperatures upon request
- Designation

Table 5: Material selection
Design B C

*  the FLAMEFILTER® is also available in the 
     materials Tantalum, Inconel, Copper, etc. when 
     the listed housing materials are used.

Housing Stainless Steel Hastelloy
Gasket PTFE PTFE
FLAMEFILTER®* Stainless Steel Hastelloy

Special materials upon request

Table 6: Type of connection
  Pipe thread DIN ISO 228-1 DIN    other types of thread upon request

for safety and environment
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In-Line Detonation Flame Arrester
Flow Capacity Charts

PROTEGO® DA-G

The fl ow capacity charts have been determined with a calibrated and TÜV certifi ed fl ow capacity test rig.
Volume fl ow V

.
  in (m³/h) and CFH refer to the standard reference conditions of air ISO 6358 (20°C, 1bar). 

Conversion to other densities and temperatures refer to Vol. 1: “Technical Fundamentals”.

All rights and alterations reserved acc. ISO 16016
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In-Line Detonation Flame Arrester
Flow Capacity Chart

PROTEGO® DA-G

for safety and environment
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for stable detonations and defl agrations in a straight through design,
bidirectional

Eccentric In-Line Detonation Flame Arrester

PROTEGO® DA-E

Function and Description
The PROTEGO® DA-E series of detonation arresters is distin-
guished by its eccentric housing shape. When condensate ac-
cumulates within the PROTEGO® fl ame arrester unit, the design 
enables the liquid to drain without collecting large amounts in 
the housing. The eccentric design of the device has decisive 
advantages in comparison to the classic fl ame arresters when 
pipes are installed close to ground level.
The detonation arrester is symmetrical and offers bidirec-
tional fl ame arresting. The arrester essentially consists of 
two housing parts (1) and the PROTEGO® fl ame arrester 
unit (2) in the center. The PROTEGO® fl ame arrester unit 
consists of several FLAMEFILTER® discs (3) and spac-
ers fi rmly held in a FLAMEFILTER® cage. The number of 
FLAMEFILTER® discs and their gap size depends on the 
arrester‘s conditions of use. By indicating the operating
parameters such as temperature, pressure and explosion group 
and the composition of the fl uid, the optimum detonation arrester 

can be selected. The PROTEGO® DA-E series of fl ame arrest-
ers is available for explosion groups IIA to IIB3 (NEC Group D to 
C MESG ≥ 0.65 mm).
The standard design can be used up to an operating temperature
of +60°C / 140°F and an absolute operating pressure acc. to 
table 3. Devices with special approval can be obtained for higher 
pressures and higher temperatures upon request.
Type-approved in accordance with the current ATEX Directive 
and EN ISO 16852 as well as other international standards.

Special Features and Advantages

• eccentric design prevents the collection of condensate 

• the modular design enables each individual FLAMEFILTER®  
discs to be replaced

• easy maintenance with quick removal and installation of
FLAMEFILTER®  discs

• eccentric design allows installation in close to ground level

• bidirectional operation as well as any fl ow direction 
and installation position

• protects from defl agration and stable detonation

• installation of temperature sensors possible

• cost effi cient spare parts

Design Types and Specifi cations

There are three different designs available:

Basic design of the detonation arrester

In-line detonation fl ame arrester with integrated 
temperature sensor* as additional protection 
against short time burning of one side

Detonation arrester with two integrated 
temperature sensors* as additional protection 
against short time burning from both sides
Additional special arresters upon request
*Resistance thermometer for device group II, 
category (1) 2 (GII cat. (1) 2) 

DA-E-  –  

DA-E-  T   

DA-E-  TB

All rights and alterations reserved acc. ISO 16016
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the fl ow capacity charts on the following pages

 E
xp

l. 
G

r.

DN 25
1"

32
1 ¼"

40
1 ½"

50
2"

65
2 ½"

80
3"

100
4"

125
5"

150
6"

200
8"

250
10"

300
12"

IIA a 304/315* /
11.97/12.4*

304/315* /
11.97/12.4*

320/
12.60

325/
12.80

370/
14.57

375/
14.76

380/
14.96

481/
18.94

487/
19.17

510/
20.08

540/
21.26

560/
22.05

IIB3 a 304/
11.97

304/
11.97

357/
14.06

361/
14.21

408/
16.06

412/
16.22

428/
16.85

493/
19.41

499/
19.65

522/
20.55

552/
21.73

572/
22.52

b 29/
1.14

29/
1.14

29/
1.14

29/
1.14

38/
1.50

38/
1.50

39/
1.53

65/
2.56

65/
2.56

55/
2.17

58/
2.28

60/
2.36

c 185/
7.28

185/
7.28

210/
8.27

210/
8.27

250/
9.84

250/
9.84

275/
10.83

385/
15.16

385/
15.16

450/
17.72

500/
19.69

575/
22.64

d 400/
15.75

400/
15.75

410/
16.14

410/
16.14

440/
17.32

440/
17.32

460/
18.11

520/
20.47

520/
20.47

540/
21.26

570/
22.44

600/
23.62

* for IIA-P2.0
Table 2:  Selection of the explosion group

MESG Expl. Gr. (IEC/CEN) Gas Group (NEC)
Special approvals upon request> 0,90 mm IIA D

≥ 0,65 mm IIB3 C

Table 3: Selection of max. operating pressure

E
xp

l. 
G

r.

DN 25
1"

32
1 ¼"

40
1 ½"

50
2"

65
2 ½"

80
3"

100
4"

125
5"

150
6"

200
8"

250
10"

300
12"

IIA Pmax
2.0 /
29.0

2.0 /
29.0

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

IIB3 Pmax
1.1 /
15.9

1.1 /
15.9

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

1.2 /
17.4

Pmax = maximum allowable operating pressure in bar / psi (absolute), higher operating pressure upon request

Table 4: Specifi cation of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

higher operating temperatures upon request
- Designation

Table 5: Material selection for housing
 Design B C D

The housing is also available in carbon steel with 
an ECTFE coating.

  Housing Steel Stainless Steel Hastelloy
  Gasket PTFE PTFE PTFE
  Flame arrester unit A, C C D

Special materials upon request

Table 6: Material combinations of the fl ame arrester unit
  Design A C D

*the FLAMEFILTER® are also available in the mate-
rials Tantalum, Inconel, Copper, etc. when the listed 
housing and cage materials are used.

  FLAMEFILTER® cage Steel Stainless Steel Hastelloy
  FLAMEFILTER® * Stainless Steel Stainless Steel Hastelloy
  Spacer Stainless Steel Stainless Steel Hastelloy

Special materials upon request

Table 7: Flange connection type
EN 1092-1; Form B1

other types upon request
ASME B16.5; 150 lbs RFSF

for safety and environment
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Flow Capacity Charts

Eccentric In-Line Detonation Flame Arrester

PROTEGO® DA-E

The fl ow capacity charts have been determined with a calibrated and TÜV certifi ed fl ow capacity test rig.
Volume fl ow V

.
  in (m³/h) and CFH refer to the standard reference conditions of air ISO 6358 (20°C, 1bar). 

Conversion to other densities and temperatures refer to Vol. 1: “Technical Fundamentals”.

All rights and alterations reserved acc. ISO 16016
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-  Active data sheet at www.protego.com


