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Function and description

The function of flame arresters in the various combustion  
processes and applications is discussed in “Technical  
Fundamentals” (→ Sec. 1). This section discusses PROTEGO® 
detonation arresters for stable and unstable detonations.
PROTEGO® detonation flame arresters are state-of-the-art  
safety devices that are used in pipe systems where detonations 
can occur. They reliably suppress the effect of a detonation,  
extinguish the flame, and protect non-explosion-proof  
components and vessels.
The main component is generally the original PROTEGO®  
flame arrester unit (1), which takes the energy from the  
detonation and extinguishes the flame in narrow gaps. The  
PROTEGO® flame arrester unit consists of several  
FLAMEFILTER® discs (2) and spacers firmly held in the  
FLAMEFILTER® cage (3). The number of FLAMEFILTER® discs 
and their gap size depends on the device’s intended use and 
process parameters such as temperature, pressure, and vapor 
group of the handled gases.

All dry detonation flame arrester types have a modular design. 
For larger nominal diameters, the patented shock absorber 
(SWGTE {Shock Wave Guide Tube Effect}) and other innovative 
technical solutions remove energy from the detonation shock 
wave before the detonation reaches the FLAMEFILTER®.
Dry PROTEGO® detonation flame arresters are also tested for 
and provide protection against deflagrations. Equipped with an 
additional temperature sensor, they also provide protection from 
short-time stabilized burning on the FLAMEFILTER®.
In close cooperation with scientific institutions, PROTEGO® has 
developed safety devices which can be applied to all explosion  
hazardous locations and provide protection against stable and 
unstable detonations, on one or both sides. Our devices are 
subjected to and certified by type examination in accordance 
with ATEX, PED, and other international standards (CE, etc.).
A wide range of types, designs, sizes, and materials can be  
provided. Most importantly, we have the capability to custom  
design and develop solutions at our test facility, which is the 
most technologically advanced in the world.
A special safety device is the hydraulic flame arrester. It is a 
collection device for large volume flows in vent headers,  
collecting exhaust air from various areas of the plant. It also 

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

 Landfills and biogas systems

 Waste-water treatment plants

functions as a backflow prevention device. With extremely low 
pressure losses, thanks to its relatively large drill holes in the 
sparge pipes, the hydraulic flame arrester is unsusceptible to 
clogging, preventing potential downtime in plant operation. It 
can be used as flame arrester with substances of all explosion 
groups and provides protection against all types of combustion. 
The hydraulic flame arrester has to be monitored and controlled 
by instrumentation. Early involvement of our engineers during 
the design stage is necessary to make the right selection.

Special features and advantages 

The most important distinctive features are the selection  
criteria: Stable or unstable detonations; dry detonation  
arresters for installation in gas or vapor conducting pipes; or 
liquid detonation arresters, i.e., flame 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 flame arrester from the various designs for 
all explosion groups.

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

The respective system specification must be considered when 
choosing the required nominal diameters and types of  
connection.

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

There are designs for critical substances, special product 
properties (such as viscosity, density, crystallization, and  
polymerization), and for uni-directional or bi-directional  
protection.

Detonation Flame Arrester

KA / 4 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

PROTEGO 
® flame arrester unit
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Installation and maintenance
PROTEGO® detonation flame arresters are also tested for and 
provide protections against deflagrations so that they can be 
used at any distance from a potential ignition source. However, 
they are preferably installed as close as possible to the part of 
the system to be protected. Pipes with a nominal diameter larger 
than the nominal diameter of the devices must not be connected 
to detonation arresters.

Due to the modular design of the PROTEGO® flame arrester 
unit, any type of detonation flame arrester is extremely easy 
to service. For maintenance reasons, the location of the flame  
arrester must be easily accessible, and a hoist must be provided 
if the flame arrester is heavy. Maintenance is problem-free for 
trained personnel.

PROTEGO® detonation flame arresters are installed in areas 
subject to explosion hazards. It is important to select the correct  
device for the specific application. The manufacturer´s  
statement of conformity confirms the tasks for which the  
deflagration flame arrester is suitable. The user documents  
proper use in accordance with the applicable safety regulations.

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/vapors or liquids 

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

 Explosion group of the flowing mixture

Lastly, the following criteria is reviewed and selected: 

 Approvals in accordance with  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 substances 

 Uni-directional or bi-directional

Based on this initial selection, additional details such as materi-
als, coatings, etc. can be requested or defined in the data sheet.

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

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

Given:          Volume flow                          m3/h or CFH

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

Desired:       Nominal diameter of the  
                     detonation flame arrester      DN

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

or

Given:          Volume flow                          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 flow and 
nominal diameter curve, horizontal straight lines lead to the 
desired pressure drop

Instructions on how to calculate the volumetric flow or influence 
of density are found in Sec. 1 “Technical Fundamentals.”

After all the steps are completed, the device can be specified 
and ordered.  

KA / 4 / 0320 / GB
for safety and environment
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Page
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

DA-UCG 50-400
2“ - 16“

straight 
through, cc IIA D ATEX 

USCG    x

Larger sizes upon request.

for safety and environment



https://www.protego.com/products/detail/DA-G.html








https://www.protego.com/products/detail/DA-E.html


https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
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for stable detonations and deflagrations in a straight through design
with shock tube, bi-directional

In-Line Detonation Flame Arrester

PROTEGO® DA-SB

   

Additional special flame arresters upon request.

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

Function and Description
The in-line detonation flame arresters type PROTEGO® DA-SB  
are the newest generation of flame arresters. Based on flow 
and explosion dynamic calculations as well as decades of 
field tests, a product line was developed that offers minimum  
pressure losses with maximum safety. The flame arrester uses 
the Shock Wave Guide Tube Effect (SWGTE) to separate the 
flame front and shock wave. The result is an in-line detonation 
arrester without a classic shock absorber, which minimizes the 
use of FLAMEFILTER® discs.
The devices are symmetrical and offer bi-directional flame  
arresting for deflagrations and stable detonations. The arrester  
essentially consists of two housing parts with an integrated 
shock tube (1) and the PROTEGO® flame arrester unit (2) in 
the center. The PROTEGO® flame arrester unit is modular and 
consists of several FLAMEFILTER® discs (3) and spacers firmly 
held in a FLAMEFILTER® cage. The number of FLAMEFILTER® 
discs and their gap size depends on the arrester‘s intended use.
By specifying the operating conditions, such as the temperature, 
pressure, explosion group, and the composition of the fluid, the 
optimum detonation arrester can be selected from a series of 
approved devices. The PROTEGO® DA-SB flame arresters are 
available for all explosion groups.
The standard design can be used with an operating temperature  
of up to +60°C / 140°F and an absolute operating pressure up 
to bar / 15.9 psi. Numerous devices with special approval for 
higher pressures (see table 3) and higher temperatures are 
available upon request. EU conformity according to the currently 
valid ATEX directive. Approvals according to other national/inter-
national regulations on request.

Special Features and Advantages
•	 optimized performance due to the patented Shock 

Wave Guide Tube Effect (SWGTE)

•	 low number of FLAMEFILTER® discs due to the 
patented Shock Wave Guide Tube Effect (SWGTE)

•	 modular design enables replacement of the  
individual FLAMEFILTER® discs

•	 different designs allow scalable pressure loss over 
the area of the FLAMEFILTER®

•	 maintenance-friendly design
•	 advanced design for higher operating temperatures and 

pressures
•	 bi-directional operation, as well as any flow direction and 

installation position

•	 installation of temperature sensors possible

•	 minimal pressure loss resulting in low operating and  
lifecycle costs

•	 Cost-effective spare parts
•	 installation of stabilized FLAMEFILTER® possible
•	 use of maintenance-friendly PROTEGO® flame arrester unit 

possible

Design Types and Specifications
There are four different designs available:

Basic in-line detonation flame arrester 

In-line detonation flame arrester with inte-
grated temperature sensor* as additional 
protection against short-time burning from 
one side

In-line detonation flame arrester with two  
integrated temperature sensors* for  
additional protection against short-time  
burning from both sides 

In-line detonation flame arrester with heating 
jacket					   

DA-SB -  –  -   – 

DA-SB -  T  -   – 

DA-SB- TB  -  –

DA-SB -  H  -

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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  Design with two         
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https://www.protego.com/products/detail/DA-SB.html
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Table 1: Dimensions Dimensions in mm / inches
To select nominal width/nominal size (NG/DN) combination, 
please use the flow capacity charts on the following pages.

Additional nominal width/nominal size (NG/DN) combinations for 
improved flow capacity upon request.

standard (special sizes up to NG 2000/80“, DN 1000/40“ available)

NG 150 
6"

150 
6"

200 
8"

300
12"

400 
16"

500 
20"

600
24"

700 
28"

800 
32"

1000 
40"

1200
48"

1600
64"

DN ≤ 50 
2“

65, 80 
2 ½“, 3“

≤ 100 
4“

≤ 150
6“

≤ 200
8“

≤ 250 
10“

≤ 300 
12“

≤ 350 
14“

≤ 400 
16“

≤ 500 
20“

≤ 600 
24“

800 
32“

  a 285 /
11.22

285 / 
11.22

340 /
13.39

445 /
17.52

565 /
22.24

670 /
26.38

780 /
30.71

895 /
35.24

1015 /
39.96

1230 /
48.43

1455 / 
57.28

1915 / 
75.39

b

IIA-P1,1 388 /
15.28

388 /
15.28

476 /
18.74

626 /
24.65

700 /
27.56

800 /
31.50*

1000 /
39.37*

1200 /
47.24

1400 /
55.12

1600 /
62.99

1800 /
70.87

2200/
86.61**

IIA-P1,4-X3 400 /
15.75

400 /
15.75

488 /
19.21

626 /
24.65

724 /
28.50

800 /
31.50

1000 /
39.37

1200 /
47.24

1400 /
55.12

IIB3-P1,1 400 /
15.75

412 /
16.22

500 /
19.69

650 /
25.59

724 /
28.50

824 /
32.44

1000 /
39.37

1200 /
47.24

1400 /
55.12

1600 /
62.99

1800 /
70.87

IIB3-P1,4-X3 412 /
16.22

412 /
16.22

512 /
20.16

650 /
25.59

724 /
28.50

824 /
32.44

1000 /
39.37

1200 /
47.24

1400 /
55.12

IIC-P1,1  400 /
15.75

400 /
15.75

500 /
19.69

638 /
25.12

700 /
27.56

788 /
31.02

1000 /
39.37***

1200 /
47.24***

1400 /
55.12***

   c 500 /
19.69

500 /
19.69

520 /
20.47

570 /
22.44

620 /
24.41

670 /
26.38

720 /
28.35

770 /
30.31

820 /
32.28

950 /
37.40

1050 /
41.34

1250 /
49.21

*   dimension b only for P1.4 / 20.3
**  dimension b only for P1.2 / 17.4
*** EN 12874

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 

NG 150
6“

150
6“

200
8“

300
12“

400
16“

500
20“

600
24“

700
28“

800
32“

1000
40“

1200
48“

1600
64“

DN ≤ 50
2“

65, 80 
2 ½“, 3“

≤ 100
4“

≤ 150
6“

≤ 200
8“

≤ 250
10“

≤ 300
12“

≤ 350
14“

≤ 400
 6“

≤ 500
20“

≤ 600
24“

800
32“

Ex
pl

. G
r.

IIA Pmax
2.1 /
30.5

2.1 /
30.5

2.1 /
30.5

2.1 /
30.5

2.1 /
30.5

2.1 /
30.5

1.4 /
20.3

1.4 /
20.3

1.4 /
20.3

1.1 /
15.9

1.1 /
15.9

1.2 /
17.4

IIB3 Pmax
1.4 /
20.3

1.4 /
20.3

1.4 /
20.3

1.8 /
26.1

1.8 /
26.1

1.8 /
26.1

1.8 /
26.1

1.4 /
20.3

1.4 /
20.3

1.1 /
15.9

1.1 /
15.9

IIC Pmax
2.2 /
31.9

2.2 /
31.9

1.1 /
15.9

1.1 /
15.9

1.1 /
15.9

1.1 /
15.9

1.1 / * 
15.9

1.1 / *
15.9 

1.1 / *
15.9 

Pmax = maximum allowable operating pressure in bar / psi absolut; higher operating pressure upon request.
In-between size up to Pmax upon request.
* Capacity charts upon request.

for safety and environment

Stabilized FLAMEFILTER®  
Discs (Flyer pdf)

New PROTEGO® Flame Arrester Unit with 
unique maintenance friendly design (Flyer pdf)

https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
http://New PROTEGO® Flame Arrester Unit unique maintenance friendly design (Flyer pdf)
http://New PROTEGO® Flame Arrester Unit unique maintenance friendly design (Flyer pdf)
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Table 4: Specification of max. operating temperature
≤ 60°C / 140°F ≤ 200°C / 392°F Tmaximum allowable operating temperature in °C

Higher operating temperatures upon request.
- X3 Classification

Table 5: Material selection for housing
Design A B C

The housing is also available in Steel 
with ECTFE coating.

Housing 
Heating jacket (DA-SB-(T)-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Hastelloy  
Stainless Steel

Gasket PTFE PTFE PTFE
Flame arrester unit A, B B, C, D D

Special materials upon request.

Table 6: Material combinations of the flame arrester unit
Design A B C D *The FLAMEFILTER® are also  

available in Tantalum, Inconel,  
Copper, etc., when the listed housing 
and cage materials are used.

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

Special materials upon request.

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

Other types upon request.
ASME B16.5 CL 150 R.F.

for stable detonations and deflagrations in a straight through design with shock tube,
bi-directional

In-Line Detonation Flame Arrester

PROTEGO® DA-SB

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Flow Capacity Charts

In-Line Detonation Flame Arrester

PROTEGO® DA-SB

for safety and environment
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The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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In-Line Detonation Flame Arrester

PROTEGO® DA-SB

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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In-Line Detonation Flame Arrester
for stable detonations and deflagrations in right angle design,
uni-directional

PROTEGO® DR/ES

The PROTEGO® flame arrester unit (2) consists of several 
FLAMEFILTER® discs and spacers (for explosion group IIC) 
whose gap size and number is determined by the operating  
conditions. 

By specifying the operating conditions, such as the temperature, 
pressure, explosion group, and the composition of the fluid, the 
optimal arrester for your application can be determined. This  
device can be used for all explosion groups from IIB3 to IIC 
(NEC group C MESG ≥ 0.65 mm and B).

This in-line detonation flame arrester is unidirectional and 
equipped with a threaded connection. The thread can be  
adapted to international standards. The standard design is  
approved at an operating temperature of up to +60°C / 140°F 
and an absolute operating pressure acc. to table 3. Devices 
with special approvals for higher pressures and higher  
temperatures are available upon request.

EU conformity according to the currently valid ATEX directive. 
Approvals according to other national/international regulations 
on request.

Special Features and Advantages
•	 compact design

•	 low number of FLAMEFILTER® discs due to shock absorber 
technology or optimized geometry

Design for IIB3: •  maintenance is possible without 
                          disconnecting the pipe  

                       •  quick removal and installation of the  
                          individual FLAMEFILTER®

•	 provides protection against deflagration and stable  
detonation

•	 right-angle design eliminates need for pipe elbows

•	 useable for nearly all flammable gas and gas mixtures

•	 low lifecycle costs

•	 cost-effective spare parts

Function and Description
The PROTEGO® DR/ES series in-line detonation flame arrester 
with connection size up to ¾” is ideal for installation in small 
pipes to protect equipment such as gas analysis devices. The 
de- vice protects against deflagrations and stable detonations. 
It can be installed anywhere in the pipe no matter what the  
distance is from the potential ignition source. The small and 
compact flame arrester has a right-angle design.

Once a detonation enters the flame arrester, energy is absorbed 
from the detonation shock by diversion of by the shock absorber 
(1) before the flame is extinguished in the narrow gaps of the 
FLAMEFILTER® (3).

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN G ¼ G ½ G¾
a 48 / 1.89 70 / 2.76 80 / 3.15
b 35 / 1.38 40 / 1.57 47 / 1.85
c 70 / 2.76 75 / 2.95 87 / 3.43
d 108 / 4.25 115 / 4.53 135 / 5.31
e 34 / 1.34 50 / 1.97 60 / 2.36

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

Special approvals upon request.≥ 0,65 mm IIB3 C
< 0,50 mm IIC B

Table 3: Selection of max. operating pressure

Ex
pl

. G
r. DN G¼ G ½ G ¾ Pmax = maximum allowable operating pressure 

in bar / psi (absolute); higher operating  
pressure upon request.  
Expl. Gr. IIB3 covers Expl. Gr. IIA.

IIB3 Pmax 1.2 / 17.4 1.2 / 17.4 1.2 / 17.4
IIC Pmax 1.1 / 15.9 1.1 / 15.9 1.1 / 15.9

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

Higher operating temperatures upon request.
- Classification

Table 5: Material selection for housing
Design B C D

G ¼  only comes in design C and D.

*  G ¼  without shock absorber.

Housing  Steel Stainless Steel Hastelloy 
Cover with shock absorber* Steel Stainless Steel Hastelloy
Gasket PTFE PTFE PTFE
Flame arrester unit A A B

Special materials upon request.

Table 6: Material combinations of the flame arrester unit
Design A B * The FLAMEFILTER® is also available in Tantalum, 

Inconel, Copper, etc., when the listed housing and 
cage materials are used.

FLAMEFILTER® * Stainless Steel Hastelloy
Spacer Stainless Steel Hastelloy

Special materials upon request.

Table 7: Type of connection
  Pipe thread DIN ISO 228-1 DIN Other types of thread upon request.

KA / 4 / 0523 / GB
for safety and environment
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In-Line Detonation Flame Arrester
Flow Capacity Charts

PROTEGO® DR/ES

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Notes:

for safety and environment
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https://www.protego.com/products/detail/DR_ES.html
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with integrated pressure relief valve for stable detonations and deflagrations  
in right-angle design with shock absorber, uni-directional

In-Line Detonation Flame Arrester

PROTEGO® DR/ES-V

Function and Description
PROTEGO® DR/ES-V series uniquely combines the function 
of an in-line detonation flame arrester with the function of a  
pressure relief valve in one device. The device protects against 
deflagration and stable detonation. The weight-loaded pallet 
type valve (5) integrated in the shock absorber (1) of the in-line 
detonation flame arrester is designed as a pressure relief valve. 
The set pressure of the valve is adjusted in the factory and can 
range from 2 to 35 mbar (0.8 to 14 inch W.C.). After the pressure  
increases 40% from its set pressure, the valve completely opens 
to yield the maximum volumetric flow. If installed in vent headers 
connected to storage tanks, the valve pallet works as a check 
valve. This means that the product cannot flow back from the  
suction line into the tank. Although several functions are  
integrated in a single housing, the device is extremely easy to 
service, which is primarily due to the right-angle design. 

Once a detonation enters the flame arrester, energy is absorbed 
from the detonation shock wave by the integrated shock

absorber, before the flame is extinguished in the narrow gaps of 
the FLAMEFILTER® (3). The flame suppression is guaranteed, 
regardless of the valve pallet position.
The PROTEGO® flame arrester unit (2) consists of several  
FLAMEFILTER® discs and spacers firmly held in the  
FLAMEFILTER® cage (4). The gap size and number of  
FLAMEFILTER® discs depend on the operating conditions of  
the flowing mixture (explosion group, pressure, temperature). 
This device is available for explosion groups from IIA to IIB3 
(NEC group D to C MESG ≥ 0.65 mm). 
The standard design is approved for an operating temperature 
of up to +60°C / 140°F and absolute operating pressure up to  
1.2 bar / 17.4 psi. Devices with special approval for higher 
pressures and temperatures are available upon request. EU 
conformity according to the currently valid ATEX directive. Ap-
provals according to other national/international regulations on 
request.
Special Features and Advantages
•	 integration of in-line detonation flame arrester and  

pressure relief valve in one device 
•	 excellent tightness of the valve
•	 can be used as a detonation-proof valve in suction lines of 

storage tanks
•	 optimal use as an overflow valve in venting and gas supply 

lines
•	 low number of FLAMEFILTER® discs due to shock absorber 

technology
•	 quick removal and installation of the complete PROTEGO® 

flame arrester unit and the individual FLAMEFILTER® in the 
cage

•	 provides protection against deflagration and stable  
detonation

•	 advanced design for higher operating temperatures and 
pressures

•	 cost-effective spare parts

Design Types and Specifications
There are two different designs available:

Basic version of the detonation arrester with 
check valve 

Detonation arrester with check valve and 
heating jacket 

DR/ES-  V  -  – 

DR/ES-  V  -  H 

Set pressure: from 	 +2.0 mbar 				     up to   	+35 mbar 
						                   from  	+0.8 inch W.C.		  up to   	+14 inch W.C. 
Higher or lower settings upon request.

KA / 4 / 0523 / GB

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 25 / 1 /  
32 / 1 ¼" 40 / 1 ½" 50 / 2" 65 / 2 ½" 80 / 3" 100 / 4" 125 / 5" 150 / 6" 200 / 8"

a 125 / 4.92 153 / 6.02 155 / 6.10 198 / 7.80 200 / 7.87 250 / 9.84 332 / 13.07 335 / 13.19 425 / 16.73
b 140 / 5.51 183 / 7.20 185 / 7.28 223 / 8.78 225 / 8.86 290 / 11.42 357 / 14.06 360 / 14.17 505 / 19.88
c 237 / 9.33 305 / 12.01 305 / 12.01 395 / 15.55 395 / 15.55 460 / 18.11 575 / 22.64 575 / 22.64 863 / 33.98

c1 345 / 13.58 410 / 16.14 410 / 16.14 530 / 20.87 530 / 20.87 615 / 24.21 790 / 31.10 790 / 31.10 1295 / 50.98
d 149 / 5.87 210 / 8.27 210 / 8.27 275 / 10.83 275 / 10.83 325 / 12.80 460 / 18.11 460 / 18.11 620 / 24.41

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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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
Expl. Gr. DN 25 / 1 32 / 1 ¼" 40 / 1 ½" 50 / 2" 65 / 2 ½" 80 / 3" 100 / 4" 125 / 5" 150 / 6" 200 / 8“

IIA Pmax 4.0/58.0 4.0/58.0 4.0/58.0 4.0/58.0 2.9/42.1 2.9/42.1 2.0/29.0 2.0/29.0 2.0/29.0 1.2/17.4 
IIB3 Pmax 3.0/43.5 3.0/43.5 2.0/29.0 2.0/29.0 2.0/29.0 2.0/29.0 1.5/21.7 1.4/20.3 1.4/20.3 1.1/15.9

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

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

Higher operating temperatures upon request.
- Classification

Table 5: Material selection for housing
Design B C D

The housing and the cover with 
shock absorber can also be 
delivered in steel with an ECTFE 
coating. 

Design 
Heating jacket (DR/ES-V-H-...)

Steel 
Steel

Stainless Steel  
Stainless Steel

Hastelloy  
Stainless Steel

Cover with shock absorber Steel Stainless Steel Hastelloy
Gaskets PTFE PTFE PTFE
Valve seat Stainless Steel Stainless Steel Stainless Steel
Flame arrester unit A C, D E

Special materials upon request.

Table 6: Material combinations of the flame arrester unit
Design A C D E *The FLAMEFILTER® is also  

available in Tantalum, Inconel, 
Copper, etc., when the listed  
housing and cage materials are 
used.

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

Special materials upon request.

Table 7: Material selection for valve pallet
  Design A B C
  Pressure range I II III
  Set pressure (mbar) 
                       [inch W.C.]

+2.0 up to +3.5 
+0.8 up to +1.4

>+3.5 up to +14 
>+1.4 up to +5.6

>+14  up to 35 
>+5.6 up to 14

  Valve pallet Aluminum Stainless Steel Stainless Steel
  Sealing FEP FEP Metal to Metal

Table 8: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

for safety and environment

KA / 4 / 0523 / GB

Stabilized FLAMEFILTER®  
Discs (Flyer pdf)

https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf


144

In-Line Detonation Flame Arrester

PROTEGO® DR/ES-V

KA / 4 / 0523 / GB

Remark

Set pressure = the valve starts to open
Opening pressure = set pressure plus overpressure
Overpressure = pressure increase over the set pressure

   set pressure  = 
opening pressure resp. tank design pressure

1,4

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Flow Capacity Charts

In-Line Detonation Flame Arrester

PROTEGO® DR/ES-V

for safety and environment

KA / 4 / 0523 / GB
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for filling lines - external installation 

In-Line Liquid Detonation Flame Arrester

PROTEGO® LDA-W

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following pages.

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"

a 250 /
9.84

275 / 
10.83

350 /
13.78

350 /
13.78

450 /
17.72

450 /
17.72

500 /
19.69

600 /
23.62

600 /
23.62

700 /
27.56

850 /
33.46

1000 /
39.37

b 325 /
12.80

360 /
14.17

420 /
16.54

420 /
16.54

540 /
21.26

540 /
21.26

595 /
23.43

915 /
36.02

915 /
36.02

1100 /
43.31

1325 /
52.17

1480 /
58.27

c 445 /
17.52

480 /
18.90

565 /
22.24

565 /
22.24

720 /
28.35

720 /
28.35

800 /
31.50

1265 /
49.80

1265 /
49.80

1520 /
59.84

1830 /
72.05

2050 /
80.71

d 140 /
5.51

140 /
5.51

195 /
7.68

195 /
7.68

275 /
10.83

275 /
10.83

325 /
12.80

460 /
18.11

460 /
18.11

510 /
20.08

610 /
24.02

700 /
27.56

When a highly accelerated pipe deflagration or detonation  
occurs, the combustion pressure and flame propagation speed 
are substantially reduced by the design and converted into a 
low-energy deflagration that is then stopped by the remaining 
immersion liquid.

The application range for the device is a product vapor / air  
mixture temperature of up to +60°C / 140°F and an absolute 
pressure of up to 1.1 bar / 15.9 psi. This covers all possible  
operating conditions of empty lines for flammable liquids. The 
liquid detonation arrester is designed for pressures of up to  
10 bar / 145 psi, resists explosion pressure, and provides  
protection for almost all flammable liquids. The device is  
approved for explosion groups IIA to IIB3 (NEC group D to C 
MESG ≥ 0.65 mm). Special designs with a cleaning cover 
for highly viscous and contaminated liquids are available.

EU conformity according to the currently valid ATEX directive. 
Approvals according to other national/international regulations 
on request.

Special Features and Advantages

•	 easily accessible due to external installation

•	 low risk of contamination

•	 low pressure loss

•	 provides protection against deflagrations and stable  
detonations

•	 useable for nearly all flammable liquids

•	 meets TRGS* requirements

•	 can also be used as a dirt catcher in a maintenance friendly 
design

   * TRGS = technical regulations for hazardous substances

Function and Description
The PROTEGO® LDA-W liquid detonation flame arrester 
was developed for storage container filling lines that are not  
continuously filled with product and sometimes contain a  
combustible mixture. The device is installed outside the container  
in the filling line. If the explosive atmosphere is ignited, the  
device prevents the combustion from transferring into the tank. 
The PROTEGO® LDA-W series of liquid detonation flame  
arresters function according to the siphon principle in which the 
liquid product serves as a barrier against flame propagation. 

KA / 4 / 0523 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 2:  Selection of the explosion group
MESG Expl. Gr. (IEC/CEN) Gas Group (NEC)

Special approvals upon request.
≥ 0,65 mm IIB3 C

Table 3: Specification of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

Higher operating temperatures upon request.
- Classification

Table 4: Material selection for housing
  Design A B C

Special materials upon request.  Housing Steel Stainless Steel Hastelloy
  Gasket PTFE PTFE PTFE

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

for safety and environment

KA / 4 / 0523 / GB

The volume flow V
.
  in m³/h was determined with water, in accordance with DIN EN 60534, at a temperature   

Tn = 20°C and an atmospheric pressure pn = 1,013 bar, kinematic viscosity  v = 10-6 m²/s.
To avoid electrostatic charge of flammable liquids, the maximum flow is limited (refer to TRGS 727,  
CENELEC-Report CLC/TR 60079-32-1).
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for filling and drain lines - external installation

In-Line Liquid Detonation Flame Arrester

PROTEGO® LDA-WF(W)

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following pages.

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"

a 250 /
9.84

250 /
9.84

346 /
13.62

350 /
13.78

446 /
17.56

450 /
17.72

500 /
19.69

600 /
23.62

600 /
23.62

700 /
27.56

900 /
35.43

b 325 /
12.80

325 /
12.80

415 /
16.34

415 /
16.34

535 /
21.06

535 /
21.06

600 /
23.62

915 /
36.02

915 /
36.02

1090 /
42.91

1300 /
51.18

c 475 /
18.70

475 /
18.70

605 /
23.82

605 /
23.82

831 /
32.72

831 /
32.72

936 /
36.58

1340 /
52.76

1340 /
52.76

1520 /
59.84

1750 /
68.90

d 150 /
5.91

150 /
5.91

210 /
8.27

210 /
8.27

275 /
10.83

275 /
10.83

325 /
12.80

460 /
18.11

460 /
18.11

510 /
20.08

610 /
24.02

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

Special approvals upon request.
≥ 0,65 mm IIB3 C

is ignited, the device prevents the combustion from traveling into 
the tank. The PROTEGO® LDA-WF(W) series of liquid detonation  
flame arresters combines the classic PROTEGO® flame arrester  
design with the siphon principle in which the liquid product 
serves as a barrier to flame propagation.
When a highly accelerated pipe deflagration or detonation  
occurs, the combustion pressure and flame propagation speed  
are substantially reduced, converted into a low-energy  
deflagration, and then stopped by the remaining immersion  
liquid and the PROTEGO® flame arrester.
The application range for the device is a product vapor/air  
mixture temperature of up to +60°C / 140°F and an absolute pres-
sure up to 1.1 bar / 15.9 psi. Devices with special approval for 
higher temperatures are available upon request. This covers 
all possible operating conditions of empty lines for flammable  
liquids. The liquid detonation arrester is designed for pressures 
of up to 10 bar / 145 psi, resists explosion pressure, and provides  
protection for almost all flammable liquids. The device is  
approved for explosion groups IIA to IIB3 (NEC group D to C 
MESG ≥ 0.65 mm). Special designs with a cleaning cover for 
highly viscous liquids can be provided.
EU conformity according to the currently valid ATEX directive. 
Approvals according to other national/international regulations 
on request.

 Special Features and Advantages
•	 easily accessible due to external installation
•	 siphon protection offers increased safety
•	 low risk of contamination
•	 low pressure loss
•	 provides protection against deflagrations and stable  

detonations
•	 useable for nearly all flammable liquids
•	 meets TRGS* requirements
   * TRGS = technical regulations for hazardous substances

Function and Description
The PROTEGO® LDA-WF(W) series of liquid detonation flame 
arresters was developed for storage container filling lines that 
are not continuously filled with product and sometimes contain 
a combustible mixture. The integrated siphon protection (1) with 
PROTEGO® flame arrester unit (2) additionally prevents the  
liquid, in which the lines are immersed, from being siphoned 
off while the container is being drained. The PROTEGO® flame  
arrester unit consists of several FLAMEFILTER® discs (3) and  
spacers firmly held in a FLAMEFILTER® cage (4). The number 
of FLAMEFILTER® discs and their gap size depends on the  
arrester’s intended use. The device is installed outside the  
container in the filling and drain lines. If the explosive atmosphere  

KA / 4 / 0523 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 3: Specification of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

Higher operating temperatures upon request.
- Classification

Table 4: Material selection for housing
 Design A B

Special materials upon request.

 Housing Steel Stainless Steel
 Shock absorber Steel Stainless Steel
 Gasket (shock absorber) FPM PTFE
 Gasket (locking screw) PTFE PTFE
 Flame arrester unit A A

Table 5: Material for flame arrester unit
 Design A

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

Special materials upon request.

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

Table 6: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

for safety and environment

KA / 4 / 0523 / GB

Flow Capacity Chart
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Stabilized FLAMEFILTER®  
Discs (Flyer pdf)

The volume flow V
.
  in m³/h was determined with water, in accordance with DIN EN 60534, at a temperature   

Tn = 20°C and an atmospheric pressure pn = 1,013 bar, kinematic viscosity  v = 10-6 m²/s.
To avoid electrostatic charge of flammable liquids, the maximum flow is limited (refer to TRGS 727,  
CENELEC-Report CLC/TR 60079-32-1).
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for filling lines - internal installation 

Liquid Detonation Flame Arrester

PROTEGO® LDA

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following pages.

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"

a 500 /
19.69

580 /
22.83

700 /
27.56

700 /
27.56

825 /
32.48

925 /
36.42

1050 /
41.34

1150 /
45.28

1350 /
53.15

1650 /
64.96

2000 /
78.74

b 538 / 
21.18

620 /
24.41

745 /
29.33

745 /
29.33

870 /
34.25

975 /
38.39

1102 /
43.39

1205 /
47.44

1405 /
55.31

1712 /
67.40

2068 /
81.42

c 725 /
28.54

805 /
31.69

925 /
36.42

925 /
36.42

1050 /
41.34

1145 /
45.08

1270 /
50.00

1380 /
54.33

1580 /
62.20

1880 /
74.02

2300 /
90.55

d 115 /
4.53

140 /
5.51

168 /
6.61

168 /
6.61

220 /
8.66

245 /
9.65

325 /
12.80

356 /
14.02

500 /
19.69

600 /
23.62

700 /
27.56

e 50 /
1.97

58 /
2.28

65 /
2.56

65 /
2.56

95 /
3.74

105 /
4.13

135 /
5.31

155 /
6.10

200 /
7.87

250 /
9.84

300 /
11.81

The device is installed inside the tank at the end of the line and 
prevents the combustion from being transferred into the tank if 
the explosive atmosphere ignites. The liquid detonation arresters  
function according to the siphon principle in which the liquid 
product serves as a liquid barrier to flame propagation. 
When a highly accelerated pipe deflagration or detonation  
occurs, the combustion pressure and flame propagation speed 
is substantially reduced by the design, converted into a low- 
energy deflagration, and then stopped by the remaining  
immersion liquid. 
The application range for the device is a product vapor/air  
mixture temperature of up to + 60°C / 140°F and an absolute  
pressure up to 1.1 bar / 15.9 psi. This covers all possible  
operating conditions of empty lines for flammable liquids. The 
liquid detonation arrester is pressure-resistant up to 10 bar /  
145 psi. The device protects against nearly all flammable liquids 
and is approved for explosion groups IIA to IIB3 (NEC group D 
to C MESG ≥ 0.65 mm). 
EU conformity according to the currently valid ATEX directive. 
Approvals according to other national/international regulations 
on request.

Special Features and Advantages
•	 simple construction provides low risk of contamination
•	 low pressure loss
•	 provides protection against deflagrations and stable  

detonations
•	 useable for nearly all flammable liquids
•	 meets TRGS* requirements
•	 available with different connections

  * TRGS = technical regulations for hazardous substances

Function and Description
The PROTEGO® LDA series of liquid detonation arresters was 
developed for storage tank filling lines that are not continuously 
filled with product and sometimes contain a combustible mixture.  

KA / 4 / 0523 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 2:  Selection of the explosion group
MESG Expl. Gr. (IEC/CEN) Gas Group (NEC)

Special approvals upon request.
≥ 0,65 mm IIB3 C

Table 3: Specification of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

Higher operating temperatures upon request.
- Classification

Table 4: Material selection for housing
 Design A B

 Special materials upon request. Housing Steel Stainless Steel
 Gasket PTFE PTFE

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Table 6: Outlet type
  Straight pipe I

Other types upon request.
  Beveled pipe II
  EN 1092-1; Form B1 III
  ASME B16.5 CL 150 R.F. III

for safety and environment
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Flow Capacity Chart

The volume flow V
.
  in m³/h was determined with water, in accordance with DIN EN 60534, at a temperature   

Tn = 20°C and an atmospheric pressure pn = 1,013 bar, kinematic viscosity  v = 10-6 m²/s.
To avoid electrostatic charge of flammable liquids, the maximum flow is limited (refer to TRGS 727,  
CENELEC-Report CLC/TR 60079-32-1).
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for filling and drain lines - internal installation

Liquid Detonation Flame Arrester

PROTEGO® LDA-F

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following pages.

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"

a 550 /
21.65

550 /
21.65

650 /
25.59

650 /
25.59

850 /
33.46

875 /
34.45

1050 /
41.34

1250 /
49.21

1450 /
57.09

1600 /
62.99

1975 /
77.76

b 588 /
23.15

590 /
23.23

692 /
27.24

695 /
27.36

895 /
35.24

925 /
36.42

1102 /
43.39

1305 /
51.38

1505 /
59.25

1662 /
65.43

2043 /
80.43

c 775 /
30.51

775 /
30.51

875 /
34.45

875 /
34.45

1075 /
42.32

1095 /
43.11

1270 /
50.00

1480 /
58.27

1680 / 
66.14

1830 /
72.05

2275 /
89.57

d 140 /
5.51

140 /
5.51

220 /
8.66

220 /
8.66

275 /
10.83

275 /
10.83

356 /
14.07

457 /
17.99

508 /
20.00

600 /
23.62

711 /
27.99

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

Special approvals upon request.
≥ 0,65 mm IIB3 C

Special Features and Advantages

•	 siphon protection offers increased safety
•	 low risk of contamination
•	 low pressure loss
•	 provides protection against deflagrations and stable  

detonations
•	 useable for nearly all flammable liquids
•	 meets TRGS* requirements
•	 available with different connections
   * TRGS = technical regulations for hazardous substances

Function and Description
The PROTEGO® LDA-F series of liquid detonation arresters 
was developed for storage tanks filling and drain lines that are 
not continuously filled with product and sometimes contain a  
combustible mixture. The integrated siphon protection (1) with 
PROTEGO® flame arrester unit (2) additionally prevents the  
liquid, in which the lines are immersed, from being siphoned 
off while the container is being drained. The PROTEGO® flame  
arrester unit consists of several FLAMEFILTER® discs (3) and  
spacers firmly held in a FLAMEFILTER® cage (4). The number  
of FLAMEFILTER® discs and their gap size depends on the ar-
rester’s intended use.

The device is installed inside the container at the end 
of the line and prevents the combustion from being  
transferred into the tank if the explosive atmosphere 
ignites. The PROTEGO® LDA-F series of liquid detonation 
arresters combine the classic PROTEGO® flame arrester 
design with the siphon principle in which the liquid product 
serves as a barrier to flame propagation.
When a highly accelerated pipe deflagration or detonation 
occurs, the combustion pressure and flame propagation 
speed are substantially reduced by the design, converted 
into a low-energy deflagration, and then stopped by the 
remaining immersion liquid and the PROTEGO® flame  
arrester. 
The application limits for the device is product vapor/air 
mixture temperatures up to +60°C / 140°F and an absolute 
pressure up to 1.1 bar / 15.9 psi. This covers all possible op-
erating conditions of empty lines for flammable liquids. The 
liquid detonation arrester in standard design is pressure- 
resistant up to 10 bar / 145 psi. The device protects against 
nearly all flammable liquids and is approved for explosion 
groups IIA to IIB3 (NEC group D and C MESG ≥ 0.65 mm). 
EU conformity according to the currently valid ATEX direc-
tive. Approvals according to other national/international 
regulations on request.

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 3: Specification of max. operating temperature
≤ 60°C / 140°F Tmaximum allowable operating temperature in °C

Higher operating temperatures upon request.
- Classification

Table 4: Material selection for housing
  Design A B

Special materials upon request.
  Housing Steel Stainless Steel
  Shock absorber Steel Stainless Steel
  Gasket FPM PTFE
  Flame arrester unit A A

Table 5: Material for flame arrester unit
  Design A

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

Special materials upon request.

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

Table 6: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Table 7: Outlet type
  Straight pipe I

Other types upon request.
  Beveled pipe II
  EN 1092-1; Form B1 III
  ASME B16.5 CL 150 R.F. III

for safety and environment

Flow Capacity Chart
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Stabilized FLAMEFILTER®  
Discs (Flyer pdf)

The volume flow V
.
  in m³/h was determined with water, in accordance with DIN EN 60534, at a temperature   

Tn = 20°C and an atmospheric pressure pn = 1,013 bar, kinematic viscosity  v = 10-6 m²/s.
To avoid electrostatic charge of flammable liquids, the maximum flow is limited (refer to TRGS 727,  
CENELEC-Report CLC/TR 60079-32-1).
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https://www.protego.com/fileadmin/content/documents/downloads/deutsch/p_stabilized_flamefilter_discs_l_032105_gb.pdf
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Detonation Flame Arrester
Detonation-proof foot valve for suction lines 

PROTEGO® EF/V-IIB3

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.

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"

a 125 /
4.92

125 /
4.92

135 /
5.31

135 /
5.31

160 /
6.29

160 /
6.29

200 /
7.87

235 /
9.25

260 /
10.24

400 /
15.75

450 /
17.72

b 85 /
3.35

85 /
3.35

85 /
3.35

85 /
3.35

95 /
3.74

95 /
3.74

125 /
4.92

130 /
5.12

135 /
5.31

175 /
6.89

200 /
7.81

c 155 /
6.10

155 /
6.10

180 /
7.09

180 /
7.09

210 /
8.27

210 /
8.27

250 /
9.84

310 /
12.20

365 /
14.37

480 /
18.90

565 /
22.24

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

Special approvals upon request.
≥ 0,65 mm IIB3 C

Combustible mixtures can form in filling and drain lines of  
storage containers that are not always filled with product.  
Ignition of explosive atmospheres can lead to highly accelerated 
pipe deflagration or detonations. The detonation-proof foot valve 
prevents the combustion from being transmitted into the tank 
and destroying it. The design of the foot valve ensures that the 
strainer is always filled with residual product. Together with the 
special valve design, this combination prevents flame flash back 
from the inside out. 

The application limits for the device are a product vapor/air  
mixture temperature of up to +60°C / 140°F and an absolute 
pressure up to 1.1 bar / 15.9 psi. This covers all the possible 
operating conditions of empty lines for flammable liquids. 

The device protects against nearly all flammable liquids and is 
permitted for explosion group IIB3 (C MESG ≥ 0.65 mm).

EU conformity according to the currently valid ATEX directive. 
Approvals according to other national/international regulations 
on request.

Special Features and Advantages
•	 virtually maintenance-free

•	 check valve makes starting the pump easier

•	 provides protection against deflagrations and stable  
detonations

•	 useable for nearly all flammable liquids

•	 meets TRGS* requirements

•	 special strainer prevents solid particles from entering

   * TRGS = technical regulations for hazardous substances

Function and Description
The PROTEGO® EF/V-IIB3 detonation-safe foot valve protects 
the suction line in a storage tank. The virtually maintenance-
free device is installed at the end of the emptying line within 
the tank. During suction, the valve opens at an approximate  
under-pressure of 30 mbar / 12 inch W.C. When the pump is 
turned off, the device functions as a check valve and prevents 
the line from emptying. This is very helpful when the pump is 
restarted. 

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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http://New PROTEGO® Flame Arrester Unit unique maintenance friendly design (Flyer pdf)
http://New PROTEGO® Flame Arrester Unit unique maintenance friendly design (Flyer pdf)
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Section 6

PROTEGO® Pressure and Vacuum Relief Valves 
In-line

for safety and environment
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Pressure and Vacuum Relief Valves – In-Line 

Special features and advantages
Continuous investment in and a commitment to research and 
development has allowed PROTEGO® to design valves with the 
following advantages:
•	 10% full-lift technology results in product savings (reduction of 

product losses greater than 30% possible)
•	 PROTEGO® valves open later and re-seat earlier than  

conventional valves, resulting in optimized pressure  
management and conservation of inert gases

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 seal significantly above the normal standards
•	 valve pallet is guided inside the housing to protect against 

harsh weather conditions
•	 can be used in explosion hazardous areas
•	 maintenance-friendly design
To reduce leak rates to a minimum and fulfill the highest  
expectation of the industry, the valve seats and pallets are  
manufactured from high quality stainless steel and lapped in 
a highly developed manufacturing process. For low pressure 
settings, valve pallets are equipped with high quality FEP- 
diaphragm.

Preferred applications
•	 as pressure maintaining valve, e.g. for inert gas blanketing
•	 as pressure reducing valve, e.g. for connection to inert gas 

supply systems
•	 for controlled venting of plant or storage tanks in vapor  

collection systems
•	 as backflow protection for connection to exhaust air systems 

or inert gas systems

Installation and servicing
All PROTEGO® valves are supplied with detailed installation 
and maintenance instructions. Please take note of the separate  
instructions for removing transportation protection if they have 
been installed to protect the PROTEGO® valves. We have 
developed special checklists for the correct installation of  
PROTEGO® valves.

Selection
For safely operating and protecting the plant the correct  
selection and sizing of the PROTEGO® device is necessary. The 
valves are mainly characterized by the following criteria:
Function: Pressure relief, vacuum relief or combined pressure 
and vacuum relief
Operating principle: Weight or spring-loaded valve pallet,  
depending on set pressure
Design type:  Right angle or straight through design, horizontal  
or vertical connection to the protected object. The devices 
are spring or weight-loaded and therefore have to be installed 
with the valve pallets in horizontal position. The maximum and  
minimum pressure settings depend on the specific design. 

The working principle and application of pressure and vacuum 
relief valves on tanks and process equipment is discussed in 
“Technical Fundamentals” (Section 1). This section introduces 
in-line pressure and vacuum relief valves which can act in a 
pressure containing, relief, or back flow protection function if  
installed on a tank or other process equipment.

Function and Description
These devices are direct acting weight-loaded or spring-loaded  
in-line valves, pallet type, used to protect plant equipment  
(tanks, vessels, process equipment, piping etc.) against  
excessive overpressure or underpressure. In-line valves may 
also be installed as end-of-line valves. In these cases, the  
opening to the atmosphere has to be protected against weather 
influences, dirt particles or foreign bodies/animals (Figure 1).

PROTEGO® pressure relief valves provide protection against 
unallowable overpressure and prevent emission losses until 
shortly before the set pressure is reached.

PROTEGO® vacuum relief valves provide safety against  
unallowable low vacuum and prevent the intake of air until  
shortly before the set pressure is reached.

Combined PROTEGO® pressure and vacuum relief valves 
fulfill both of these functions.

The design of the PROTEGO® valves allows full lift to be 
reached at a maximum of 10% overpressure. This full lift type 
technology allows the valve to be set at just 10% below the  
allow- able fully open pressure (consider MAWP and possible  
pressure drop of piping and other devices) and still safely  
release the required mass flow. Typical overpressure for  
conventional valves is 40% to 100% (API 2000). These valves 
open earlier and re-seat later which will result in undesirable 
product losses.

Figure 1: 
Pressure and Vacuum Relief Valve 
PROTEGO® DV/ZT

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Sealing: Depending on the set pressures, either metal sealing 
or soft sealing provide an extremely tight seal.
Operating conditions and critical substances: Polymerization  
problems, condensation problems, operating temperature,  
operating pressure, and volume flow are the main criteria for 
choosing the correct devices.
Depending on the application, it may be important to select a  
device with a heating jacket; but please note that not all devices  
are available with this feature. On-site electrical trace heating is  
an alternative.
Based on this initial selection, additional details such as  
materials, coatings, etc. can be requested or defined in the data 
sheet.
If no suitable device can be found, please contact us. Special 
designs and approvals are available.
The valve size results from the volume flow which has to be 
vented to avoid an increase above the maximum allowable  
overpressure or underpressure. Certified volume flow diagrams 
are available for the design of the valves. In addition to operating 
conditions, the correct design must consider the pressure losses  
in the pipelines (including other installed devices) as well as  
external backpressures that may influence the set pressure and 
opening behavior. Detailed procedures and examples for the  
design are described in “Technical Fundamentals” (see Section 1). 

Design
The valve must be dimensioned so that the permissible  
pressures are not exceeded when releasing the required flow 
(Section 1). When determining the opening pressure of the 
valve, pressure losses in the connected pipelines also have to 
be considered.

Example 1
Given: 	 	 	 	 Volume flow  V

.
 max in m3/h / CFH (e.g. for in-breathing  

									         or out-breathing of a storage tank as the sum of 
									         the pump capacity and the thermal breathing  
									         requirement) and maximum allowable opening 
	 	 	 	 	 	 	 	 	 pressure (e.g., tank pressure) p in mbar / inch W.C
Required: 		  Valve size DN
Procedure: The intersection point of V

.
 max and pT determines the 

required valve size. Opening pressure = the maximum allowable 
tank pressure. The volume flow diagrams show the volume flow 
as a function of the opening pressure for a fully open valve.
The set pressure of the valve has to be determined so that 
the calculated volume flow can be safely released. For a valve 
which needs 10% overpressure to reach full lift, the set pressure  
may be chosen at 10% below the fully open pressure (e.g.,  
maximum allowable tank pressure). Attention: pressure 
drop of piping systems and other installed devices have to be  
considered!
Many conventional valves need 100% overpressure to reach 
full lift. In these cases, the set pressure may be just half of the  
maximum allowable opening pressure. Consequently, these 
valves open earlier and cause unnecessary product loss.

Example 2
Alternatively, the valve performance should be checked if the 
nominal size and maximum allowable pressure are specified.

Given:					     Connection nozzle size and maximum allowable  
	 	 	 	 	 	 	 	 	 opening pressure (e.g., Tank pressure) p in mbar /  
									         inch W.C.
Required:		 	 Volume flow in m3/h / CFH; set pressure pA  
	 	 	 	 	 	 	 	 	 in mbar / inch W.C.
Procedure:   From the intersection point of the straight line of 
p and the valve performance curve of the specific valve size, 
the volume flow V

.
 max is determined. The volume flow of the set  

pressure pA may be 10%, (PROTEGO® technology), or 40%, 
or 100% below the opening pressure pT. Attention: pressure 
drop of piping systems and other installed devices have to be  
considered!

The required set pressure (= start of opening) will be the  
opening pressure (valve fully open) minus the characteristic 
overpressure.
For PROTEGO® valves and end of line devices, the  
overpressure characteristic is 10% unless otherwise stated. 
Within 10% overpressure, the valve pallet will reach full lift. A 
further increase in flow performance will follow the pressure  
volume flow diagram.
Material selection is based on plant and engineering  
specifications.
Guidelines for calculating the volume flow and considering the 
density influence are given in “Technical Fundamentals“ (see 
Section 1).
After completing all steps, the device can be completely  
specified and ordered.
For special cases, the data sheet from Section 1 must be  
completed so we can provide an accurate quotation.
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Selection Guide

PROTEGO® Pressure and Vacuum Relief Valves – In-Line

Pressure setting
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Type Size

positive or negative  
setting range  

mbar / inch W.C. Page
Pressure or Vacuum Relief Valves

DZ/E 25 - 300
1" - 12"

±2.0 up to ±60
±0.8 up to ±24  X  / X  230 - 232

DZ/E-F 25 - 300
1" - 12"

±60 up to ±500
±24 up to ±200 X X X  234 - 236

DZ/EA 50 - 150
2" - 6"

±5 up to ±50
±2 up to ±20  X X   238- 239

DZ/EA-F 50 - 150
2" - 6"

±60 up to ±500
±24 up to ±200 X X X  240 - 242

DZ/T 25 - 300
1" - 12"

±2.0 up to ±60
±0.8 up to ±24    / X  244 - 246

DZ/T-F 25 - 300
1" - 12"

±60 up to ±500
±24 up to ±200 X  X  248 - 250

R/KSM 50 - 200
2" - 8"

±5 up to ±100
±2 up to ±40  X  252 - 253

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Type Size

positive 
setting 
range  
mbar /  

inch W.C.

negative 
setting 
range  
mbar /  

inch W.C. Page
Pressure and Vacuum Relief Valves

DV/ZT 40 - 150
1½" - 6"

upper valve 
pallet
±2.0 up to 
±60
±0.8 up to 
±24

lower valve 
pallet
±3.5 up to  
±50
±1.4 up to 
±20

   / X  254 - 256

DV/ZT-F 40 - 150
1½" - 6"

+60 up to 
+500
+24 up to 
+200

-3.5 up to  
-50
-1.4 up to 
-20

X  X  258 - 260

DV/ZU 40 - 150
1½" - 6"

+2.0 up to 
+60
+0.8 up to 
+24

-3.5 up to 
-50
-1.4 up to 
-20

  / X  / X  262 - 264

DV/ZU-F 40 - 150
1½" - 6"

+60 up to 
+500
+24 up to 
+200

-3.5 up to 
-50
-1.4 up to 
-20

X  / X X  266 - 268

DV/ZW 40 - 150
1½" - 6"

+2.0 up to 
+60
+0.8 up to 
+24

-3.5 up to 
-50
-1.4 up to 
-20

   / X  270 - 272

DV/ZW-F 40 - 150
1½" - 6"

+60 up to 
+500
+24 up to 
+200

-3.5 up to 
-50
-1.4 up to 
-20

X  X  274 - 276

Blanketing Valve

ZM-R 15 - 100
½" - 4"

up to +500
up to +200

up to -200
up to -80 X    278 - 283

KA / 6 / 0320 / GB
for safety and environment
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Function and Description
The PROTEGO® in-line valve DZ/E is a state-of-the-art pressure  
or vacuum relief valve with a right angle design. Typically, 
the valve is installed in the in-breathing or out-breathing lines 
of tanks, vessels, and process equipment to protect against  
unallowable overpressure or underpressure. The valve prevents 
emission losses almost up to the set pressure and  prevents 
unacceptable product entry.
The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of the 
tank and still safely vent the required mass flow. The opening  
characteristic is the same for pressure and vacuum relief. Due 
to our highly developed manufacturing technology, the tank  
pressure is maintained up to the set pressure with a tightness 
that is far above the conventional standard. This feature is  

ensured by valve seats made of high quality stainless steel and 
with individually lapped valve pallets (1), or with an air cushion 
seal (2), in conjunction with a high quality FEP diaphragm. The 
valve pallets are also available with a PTFE seal to prevent them 
from sticking when sticky products are used and to enable the 
use of corrosive substances. After the overpressure is released 
or the vacuum is balanced, the valve re-seats and provides a 
tight seal. 
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research work,  
resulting in stable operation of the valve pallet, optimized  
performance, and reduced product losses.

Special Features and Advantages
• 10% technology for minimum pressure increase up to full lift

• extreme tightness, resulting in lowest possible product losses
and reduced environmental pollution

• based on 10% technology, set pressure is close to opening
pressure for optimum pressure maintenance in the system
as compared to conventional 40% or 100% technology

• high flow capacity reduces costs through the use of smaller
valves

• can be used as pressure or vacuum relief valve

• compact, space-saving right-angle design

• can be used in explosion hazardous areas

• sturdy housing design (PN 10)

• maintenance-friendly design

Designs and Specifications
The valve pallet is weight-loaded. Higher set pressures for  
pressure and vacuum are achieved by using spring-loaded 
type DZ/E-F.

Two different right angle designs are available:

In-line pressure or vacuum relief valve, 
standard design

In-line pressure or vacuum relief valve with 
heating jacket

DZ/E -  – 

DZ/E - H

Additional special devices available upon request. 

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

Detail X

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/E

 = Tank connection for pressure relief function

= Tank connection for vacuum relief function

Pressure or vacuum settings: 
DN 25 	and 32					  ±	3.5 mbar up to 		 ±60 mbar 
DN 1" 	and 1¼"				 ±	1.4 inch W.C. 	up to 		 ±24 inch W.C.
DN 40 		 up to 300		 ±2.0 mbar up to 		 ±60 mbar 
DN 1½" 	up to 12"		  ± 0.8 inch W.C. up to 	 ±24 inch W.C.
For higher set pressure or vacuum, refer to type DZ/E-F.

Flow direction marked at the housing by  

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.
DN 25 / 1" 32 / 1 ¼" 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6" 200 / 8" 250 / 10" 300 / 12"
a 110 / 4.33 110 / 4.33 125 / 4.92 125 / 4.92 170 / 6.69 190 / 7.48 230 / 9.06 275 / 10.83 325 / 12.80 350 / 13.78
b   75 / 2.95   75 / 2.95   90 / 3.54   90 / 3.54 115 / 4.53 120 / 4.72 160 / 6.30 225 /  8.86 275 / 10.83 300 / 11.81
c 180 / 7.09 180 / 7.09 230 / 9.06 230 / 9.06 245 / 9.65 260 / 10.24 335 / 13.19 505 / 19.88 575 / 22.64 630 / 24.80
d 150 / 5.91 150 / 5.91 170 / 6.69 170 / 6.69 235 / 9.25 280 / 11.02 335 / 13.19 420 / 16.54 505 / 19.88 565 / 22.24

Dimensions for pressure or vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B C

The housings are also available with 
an ECTFE-coating.

Special materials upon request.

Housing 
Heating jacket (DZ/E-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Hastelloy 
Stainless Steel

Valve seat Stainless Steel Stainless Steel Hastelloy
Gasket PTFE PTFE PTFE
Valve pallet DN 40 - 300 / 1 ½" - 12" A, C, E, F A, C, E, F B, D, G
Valve pallet DN 25 -   32 / 1"    - 1 ¼" H, I, J H, I, J       –

Table 3: Material selection for valve pallet
DN 40 - 300 / 1 ½" - 12"
Design A B C D E F G
Pressure range (mbar)
                  (inch W.C.)

±2.0 up to ±3.5
±0.8 up to ±1.4

±2.0 up to ±3.5
±0.8 up to ±1.4

±3.5 up to ±14
±1.4 up to ±5.6

±3.5 up to ±14
±1.4 up to ±5.6

±14 up to ±60
±5.6 up to ±24

±14 up to ±60
±5.6 up to ±24

±14 up to ±60
±5.6 up to ±24

Valve pallet Aluminum Titanium Stainless Steel Titanium Stainless Steel Stainless Steel Hastelloy
Sealing FEP FEP FEP FEP Metal to Metal PTFE Metal to Metal
DN 25 - 32 / 1" - 1 ¼"
Design H I J

Special materials upon request.

For higher set pressure or vacuum, refer to type DZ/E-F.

Pressure range (mbar)
                  (inch W.C.)

±3,5 up to ±15
±1.4 up to ±6.0

±15 up to ±60
±6.0 up to ±24

±15 up to ±60
±6.0 up to ±24

Valve pallet PTFE Stainless Steel Stainless Steel
Sealing PTFE Metal to Metal PTFE

Table 4: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)
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Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/E

KA / 6 / 0320 / GB
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Flow Capacity Chart

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail X = 	Tank connection for
					     pressure relief function

			   =		 Tank connection for 
					     vacuum relief function

Pressure or vacuum settings: 
±	60 mbar up to 		 ±500 mbar  (DN 25/1" up to 200/8") 
±	24 inch W.C. up to 		 ±200 inch W.C.
±	60 mbar up to 		 ±400 mbar  (DN 250/10") 
±	24 inch W.C. up to 		 ±160 inch W.C.
±	60 mbar up to 		 ±300 mbar  (DN 300/12") 
±	24 inch W.C. up to 		 ±120 inch W.C.
Devices with higher set pressure or vacuum are available upon 
request. For lower set pressures or vacuum, refer to type DZ/E.

Function and Description
The PROTEGO® in-line valve DZ/E-F is a state-of-the-art  
pressure or vacuum relief valve in a right angle design for 
higher system pressures. Typically, the valve is installed in the  
in-breathing or out-breathing lines of tanks, vessels, and  

opening pressure which results in best possible process  
equipment to protect against unallowable overpressure or  
underpressure. The valve prevents emission losses almost up 
to the set pressure and prevents unacceptable product entry. As 
this device is equipped with a spring, higher set pressures are 
achieved than with the DZ/E.
The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. The  
opening characteristic is the same for pressure and vacuum  
relief. Due to our highly developed manufacturing technology,  
the tank pressure is maintained up to set pressure with a  
tightness that is far above the conventional standard. This  
feature is ensured by valve seats made of high quality stainless  
steel and with individually lapped valve pallets (1) and a  
sturdy housing design. After the overpressure is released or the  
vacuum is balanced, the valve re-seats and provides a tight seal.
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

Special Features and Advantages
• 10% technology for minimum pressure increase up to full lift

• extreme tightness, resulting in lowest possible product losses
and reduced environmental pollution

• based on 10% technology, set pressure is close to opening
pressure for optimum pressure maintenance in the system
as compared to conventional 40% or 100% technology

• high flow capacity reduces costs through the use of smaller
valves

• can be used as pressure or vacuum relief valve

• compact, space-saving right-angle design

• can be used in explosion hazardous areas

• sturdy housing design (PN 10)

• spring-loaded for high set pressures

• maintenance-friendly design

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/E-F

Flow direction marked at the housing by  

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 25 / 
1"

32 / 
1 ¼"

40 / 
1 ½"

50 / 
2"

65 / 2 ½“
80 / 3“

100 / 
4"

150 / 
6"

200 / 
8"

250 / 
10"

300 / 
12"

a 110 /  4.33 110 /  4.33 125 /  4.92 125 /  4.92 170 / 6.69 190 / 7.48 230 / 9.06 275 / 10.83 325 / 12.80 350* / 13.78
b  75 /  2.95 75 /  2.95  90 /  3.54  90 /  3.54 115 / 4.53 120 / 4.72 160 / 6.30 225 / 8.86 275 / 10.83 300 / 11.81
c 150 /  5.91 150 /  5.91 170 /  6.69 170 /  6.69 235 / 9.25 280 / 11.02 335 / 13.19 420 / 16.54 505 / 19.88 565 / 22.24
d 435 / 17.13 435 / 17.13 445 / 17.52 445 / 17.52 620 / 24.41 700 / 27.56 970 / 38.19 1205 / 47.44 1275 / 52.36 1330 / 52.36

Dimensions for pressure or vacuum relief valve with heating jacket upon request.
* for ANSI 12" = 400 mm / 15.75 inches

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.

Special materials upon request.

Housing 
Heating jacket (DZ/E-F-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE
Valve pallet A A

Table 3: Material of valve pallet
Design A

Special materials upon request. 

Devices with higher set pressure or vacuum are available upon request. 
For lower set pressures or vacuum, refer to type DZ/E.

Pressure range (mbar)
(inch W.C.)

±60 up to ±500
±24 up to ±200

Valve pallet Stainless Steel
Sealing Metal to Metal
Spring Stainless Steel

Table 4: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The valve pallet is spring-loaded. Lower set pressures for  
pressure and vacuum are achieved by using the weight-loaded 
type DZ/E.

Two different right angle designs are available: 

In-line pressure or vacuum relief valve, 
standard design

In-line pressure or vacuum relief valve with 
heating jacket

DZ/E-F -   – 

DZ/E-F -  H

Additional special devices available upon request.

Within piping systems the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard discs (with 
proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)

Spring-loaded PV-Valves
Maintenance-friendly design (Flyer pdf)
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Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/E-F

KA / 6 / 0320 / GB

Flow Capacity Chart

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Function and Description
The lined PROTEGO® in-line valve DZ/EA is a state-of-the-art 
pressure or vacuum relief valve in a right angle design. The  
lining makes this model a perfect solution for corrosive,  
polymerizing, or sticky substances. All internal parts are  
manufactured from PTFE or other highly corrosion resistant 
materials. Typically, the valve is installed in the in-breathing or 
out-breathing lines of tanks, vessels, and process equipment 
to protect against unallowable overpressure or underpressure.  
The valve prevents emission losses almost up to the set  
pressure and prevents unacceptable product entry.
The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of the 
tank and still safely vent the required mass flow. 

The opening characteristic is the same for pressure and vacuum 
relief. Due to our highly developed manufacturing technology, 
the tank pressure is maintained up to the set pressure with a 
tightness that is far above to the conventional standard. This 
feature is ensured by specially finished PTFE valve seats, or 
by the use of Hastelloy valve seats, and with individually lapped 
valve pallets (1). After the overpressure is released or the  
vacuum is balances, the valve re-seats and provides a tight seal.
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

 
Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 inner lining and material selection makes this type suitable 
for highly corrosive, polymerizing, or sticky substances

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used as pressure or vacuum relief valve

•	 compact, space-saving right-angle design

•	 sturdy housing design (PN 10)

•	 maintenance-friendly design 

Design and Specification
The valve pallet is weight-loaded. Higher set pressures for 
pressure and vacuum are achieved by using spring-loaded 
type DZ/EA-F.

In-line pressure or vacuum relief valve,  
standard design

DZ/EA

Additional special devices available upon request. 

Within  piping  systems, the  influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

with ETFE Lining

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/EA

Pressure or vacuum settings:
±5.0 mbar 				   up to 		 ±50 mbar 
±	2.0 inch W.C. 	up to 		 ±20 inch W.C.
For higher set pressure or vacuum, refer to type DZ/EA-F.

Flow direction marked at the housing by  

Detail X	= 	Tank connection for  
				    pressure relief function

		  =		 Tank connection for  
				    vacuum relief function

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

1



Ø d

DN

b
X

a

D
N c



239

DZ/EA

 p
re

ss
ur

e 
or

 v
ac

uu
m

 (m
ba

r)

   flow rate V
.
  (m³/h) 1381-L

   airflow in thousands of CFH

 p
re

ss
ur

e 
or

 v
ac

uu
m

 - 
in

ch
 W

.C
.

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.

DN 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 168 / 6.61 180 / 7.09 200 / 7.87 228 / 8.98
b 167 / 6.57 177 / 6.97 200 / 7.87 232 / 9.13
c  330 / 12.99  390 / 15.35  445 / 17.52  485 / 19.09
d 200 / 7.87 240 / 9.45 280 / 11.02 335 / 13.19

Table 2: Material selection for housing
Design C D

Semi-conductive material and special material (e.g., PFA) upon 
request.

Special materials upon request.

Housing Steel Steel
Lining ETFE ETFE
Cover Steel Steel
Valve seat PTFE Hastelloy
Valve pallet A A, B

Table 3: Material selection for valve pallet
Design A B

Special materials upon request. 
For higher set pressure or vacuum, refer to type DZ/EA-F.

Pressure range (mbar)
(inch W.C.)

±5 up to ±50
±2 up to ±20

±5 up to ±50
±2 up to ±20

Valve pallet PTFE Hastelloy
Sealing PTFE Metal to Metal

Table 4: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

KA / 6 / 0320 / GB
for safety and environment

Flow Capacity Chart

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)
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Function and Description
The lined PROTEGO® in-line valve DZ/EA-F is a state-of-the-art 
pressure or vacuum relief valve in a right angle design for higher 
set pressures. The lining makes this model a perfect solution 
for corrosive, polymerizing, or sticky substances. All inner parts 
are manufactured from PTFE or other highly corrosion resistant 
materials. Typically, the valve is installed in the in-breathing or 
out-breathing lines of tanks, vessels, and process equipment to 
protect against unallowable overpressure or underpressure. 

The valve prevents emission losses almost up to the set  
pressure and prevents unacceptable product entry. This spring-
loaded model allows higher set pressures than the DZ/EA.

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. Due 
to our highly developed manufacturing technology, the tank  
pressure is maintained up to set pressure with a tightness that 
is far above the conventional standard. This feature is ensured 
by the use of Hastelloy valve seats and with individually lapped 
valve pallets (1). After the overpressure is released or the  
vacuum is balanced, the valve re-seats and provides a tight seal.

The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 inner lining and material selection makes this type suitable 
for highly corrosive, polymerizing, or sticky substances

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used as pressure or vacuum relief valve

•	 compact, space-saving right-angle design

•	 sturdy housing design (PN 10)

•	 spring-loaded for high set pressures

•	 maintenance-friendly design

with ETFE Lining

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/EA-F

Pressure or vacuum settings:
±60 mbar 				    up to 		 ±500 mbar 
±	24 inch W.C. 	up to 		 ±200 inch W.C.
For lower set pressure or vacuum, refer to type DZ/EA.

Flow direction marked at the housing by  

Detail X	= 	Tank connection for  
				    pressure relief function

		  =		 Tank connection for  
				    vacuum relief function

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.

DN 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 168 / 6.61 180 / 7.09 200 / 7.87 228 / 8.98
b 167 / 6.57 177 / 6.97 200 / 7.87 232 / 9.13
c  615 / 24.21  785 / 30.91  915 / 36.02  1160 / 45.67
d 200 / 7.87 240 / 9.45 280 / 11.02 335 / 13.19

Table 2: Material for housing
Design B

Semi-conductive material and special material (e.g., PFA) upon request.

Housing Steel
Lining ETFE
Cover Steel
Valve seat Hastelloy
Guiding disc PTFE
Valve pallet A

Table 3: Material for valve pallet
Design A

Special materials upon request. 
Devices with higher set pressure or vacuum are available upon request. For lower 
set pressures or vacuum, refer to type DZ/EA.

Pressure range (mbar)
                   (inch W.C.)

±60 up to ±500
±24 up to ±200

Valve pallet Hastelloy
Spindle / Guiding Hastelloy
Sealing Metal to Metal

Table 4: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The vent pallet is spring-loaded. Lower set pressures for  
pressure and vacuum are achieved by using the type DZ/EA.

In-line pressure or vacuum relief valve,  
standard design

DZ/EA-F

Additional special devices available upon request. 

Within  piping  systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)
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Pressure or Vacuum Relief Valve with ETFE Lining, In-Line

PROTEGO® DZ/EA-F

KA / 6 / 0320 / GB

Flow Capacity Chart

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail X

Function and Description
The PROTEGO® in-line valve DZ/T is a state-of-the-art pressure  
or vacuum relief valve. Typically, the valve is installed in the  
in-breathing or out-breathing lines of tanks, vessels, and  
process equipment to protect against unallowable overpressure  
or underpressure. The valve prevents emission losses almost 
up to the set pressure and prevents unacceptable product  
entry. The device will start to open as soon as the set pressure  
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. 
Due to our highly developed manufacturing technology, 
the tank pressure is maintained up to set pressure with a  
tightness that is far above the conventional standard.  

This feature is ensured by valve seats made of high quality 
stainless steel and with individually lapped valve pallets (1) or 
with an air cushion seal (2) in conjunction with high quality FEP 
diaphragm. The valve pallets are also available with a PTFE 
seal to prevent the valve pallets from sticking when sticky  
products are used and to enable the use of corrosive fluids.  
After the overpressure is released or the vacuum is balanced, 
the valve re-seats and provides a tight seal.
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used as pressure or vacuum relief valve

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 maintenance-friendly design

Designs and Specifications
The valve pallet is weight-loaded. Higher set pressures for 
pressure and vacuum are achieved by using spring-loaded 
type DZ/T-F.

Two different designs are available:

In-line pressure or vacuum relief valve,  
standard design

In-line pressure or vacuum relief valve with  
heating jacket

DZ/T -  – 

DZ/T - H

Additional special devices available upon request.

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

	= Tank connection for pressure relief function

		  = Tank connection for vacuum relief function

Pressure or vacuum settings:
DN 25 	and 32					    ±	3.5 mbar 				   up to 		 ±60 mbar 
DN 1" 	and 1 ¼"			   ±	1.4 inch W.C. 	up to 		 ±24 inch W.C.
DN 40		 up to 300		 ±2.0 mbar 				   up to 		 ±60 mbar 
DN 1 ½"	up to 12"		  ±	0.8 inch W.C. 	up to 		 ±24 inch W.C.
For higher set pressure or vacuum, refer to type DZ/T-F

Flow direction marked at the housing by  

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/T

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.
DN 25 / 1" 32 / 1 ¼" 40 / 1 ½" 50 / 2" 65 / 2 ½“ 80 / 3" 100 / 4" 150 / 6" 200 / 8" 250 / 10" 300 / 12"
a 220/8.66 220/8.66 250/9.84 250/9.84 340/13.39 340/13.39 380/14.96 460/18.11 550/21.65 650/25.59 700/27.56
b 140/5.51 140/5.51 190/7.48 190/7.48 210/8.27 210/8.27 240/9.45 305/12.01 460/18.11 515/20.28 555/21.85
c 150/5.91 150/5.91 170/6.69 170/6.69 235/9.25 235/9.25 280/11.02 335/13.19 420/16.54 505/19.88 565/22.24

Dimensions for pressure or vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B C

The housings are also available with 
an ECTFE coating.

Special materials upon request.

Housing 
Heating jacket (DZ/T-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Hastelloy 
Stainless Steel

Valve seat Stainless Steel Stainless Steel Hastelloy
Gasket PTFE PTFE PTFE
Valve pallet DN 40 - 300 / 1 ½" - 12" A, C, E, F A, C, E, F B, D, G
Valve pallet DN 25 -   32 / 1" - 1 ¼" H, I, J H, I, J       –

Table 3: Material selection for valve pallet
DN 40 - 300 / 1 ½" - 12"
Design A B C D E F G
Pressure range (mbar)
                  (inch W.C.)

±2.0 up to ±3.5
±0.8 up to ±1.4

±2.0 up to ±3.5
±0.8 up to ±1.4

±3.5 up to ±14
±1.4 up to ±5.6

±3.5 up to ±14
±1.4 up to ±5.6

±14 up to ±60
±5.6 up to ±24

±14 up to ±60
±5.6 up to ±24

±14 up to ±60
±5.6 up to ±24

Valve pallet Aluminum Titanium Stainless Steel Titanium Stainless Steel Stainless Steel Hastelloy
Sealing FEP FEP FEP FEP Metal to Metal PTFE Metal to Metal
DN 25 - 32 / 1" - 1 ¼"
Design H I J

Special materials upon request.

For higher set pressure or vacuum, refer to type DZ/T-F.

Pressure range (mbar)
                  (inch W.C.)

±3,5 up to ±15
±1.4 up to ±6.0

±15 up to ±60
±6.0 up to ±24

±15 up to ±60
±6.0 up to ±24

Valve pallet PTFE Stainless Steel Stainless Steel
Sealing PTFE Metal to Metal PTFE

Table 3: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)
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Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/T

KA / 6 / 0320 / GB

Flow Capacity Chart

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail X	= 	Tank connection for  
				    pressure relief function

		  =		 Tank connection for  
				    vacuum relief function

Flow direction marked at the housing by  

Function and Description
The PROTEGO® in-line valve DZ/T-F is a state-of-the-art  
pressure or vacuum relief valve for higher system pressures. 
Typically, the valve is installed in the in-breathing or out- 
breathing lines of tanks, vessels, and process equipment to  

protect against unallowable overpressure or underpressure. 
The valve prevents emission losses almost up to the set  
pressure and prevents unacceptable product. This spring- 
loaded model allows higher set pressures than the DZ/T.
The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. The  
opening characteristic is the same for pressure and vacuum 
relief. Due to our highly developed manufacturing technology,  
the tank pressure is maintained up to set pressure with a  
tightness that is far above the conventional standard. This  
feature is ensured by valve seats made of high quality stainless  
steel and with individually lapped valve pallets (1) and sturdy 
housing design. After the overpressure is released or the  
vacuum is balanced, the valve re-seats and provides a tight seal.
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used as pressure or vacuum relief valve

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 spring-loaded for high set pressures

•	 maintenance-friendly design

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/T-F

KA / 6 / 0320 / GB

Pressure or vacuum settings: 
±	60 mbar 	 	 	 	 	 up to 		 ±500 mbar  (DN 25/1" up to 200/8") 
±	24 inch W.C. 		 up to 		 ±200 inch W.C.
±	60 mbar 	 	 	 	 	 up to 		 ±400 mbar  (DN 250/10") 
±	24 inch W.C. 		 up to 		 ±160 inch W.C.
±	60 mbar 	 	 	 	 	 up to 		 ±300 mbar  (DN 300/12") 
±	24 inch W.C. 		 up to 		 ±120 inch W.C.
Devices with higher set pressure or vacuum are available upon 
request. For lower set pressures or vacuum, refer to type DZ/T.

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.
DN  25 / 1" 32 / 1 ¼" 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 125 / 5" 150 / 6”
a 220 / 8.66 220 / 8.66 250 / 9.84 250 / 9.84 340 / 13.39 380 / 14.96 460 / 18.11 460 / 18.11
b 150 / 5.91 150 / 5.91 170 / 6.69 170 / 6.69 235 / 9.25 280 / 11.02 335 / 13.19 335 / 13.19
c 395 / 15.55 395 / 15.55 420 / 16.54 420 / 16.54 570 / 22.44 680 / 26.77 940 / 37.01 940 / 37.01

DN 200 / 8” 250 / 10” 300 / 12”
a 550 / 21.65 650 / 25.59 700 / 27.56
b 420 / 16.54 505 / 19.88 565 / 22.24
c 1160 / 45.67 1215 / 47.83 1255 / 49.41

Dimensions for pressure or vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.
Special materials upon request.

Housing 
Heating jacket (DZ/T-F-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE
Valve pallet A A

Table 3: Material of valve pallet
Design A

Special materials upon request.

Devices with higher set pressure or vacuum are available upon request. For lower 
set pressures or vacuum, refer to type DZ/T.

Pressure range (mbar)
(inch W.C.)

±60 up to ±500
±24 up to ±200

Valve pallet Stainless Steel
Sealing Metal to Metal
Pressure spring Stainless Steel

Table 4: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The valve pallet is spring-loaded. Lower set pressures for  
pressure and vacuum are achieved by using the weight-loaded 
type DZ/T.

Two different designs are available: 

In-line pressure or vacuum relief valve, 
standard design

In-line pressure or vacuum relief valve with 
heating jacket

DZ/T-F -   – 

DZ/T-F -  H

Additional special devices available upon request. 

KA / 6 / 0320 / GB
for safety and environment

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)

Spring-loaded PV-Valves
Maintenance-friendly design (Flyer pdf)
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Pressure or Vacuum Relief Valve, In-Line

PROTEGO® DZ/T-F

KA / 6 / 0320 / GB

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Pressure or vacuum settings:
±6.0 mbar   			  up to	  ±100 mbar  (DN 50/2”) 
±2.4 inch W.C. 	up to 	  ±40 inch W.C.
±4.0 mbar   			  up to	  ±100 mbar  (DN 80/3”) 
±1.6 inch W.C. 	up to 	  ±40 inch W.C.
±4.5 mbar  			   up to	  ±100 mbar  (DN 100/4” - DN 200/8”) 
±1.8 inch W.C. 	up to 	  ±40 inch W.C.

Flow direction marked at the housing by  

	= 	Tank connection for pressure relief function

		  =		 Tank connection for vacuum relief function

Pressure or Vacuum Relief Valve, In-Line

PROTEGO® R/KSM

The opening characteristic for pressure and vacuum side is the 
same. Due to our highly developed manufacturing technology, 
the tank pressure is maintained up to the set pressure with a 
tightness that is far above to the conventional standard. This 
feature is ensured by special valve seats made of high quality 
synthetic material or PTFE. After the overpressure is released 
or the vacuum is balanced, the valve re-seats and provides a 
tight seal.
The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 can be used as pressure or vacuum relief valve

•	 compact, space-saving right-angle design

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 non-corrosive

•	 weight reduction in comparison to steel/stainless steel

•	 high surface quality

•	 different plastics can easily be combined

•	 maintenance-friendly design

Design and Specification
The valve pallet is weight-loaded. Higher set pressures are 
achieved with metal valve pallets. 

In-line pressure or vacuum relief valve, 
standard design

R/KSM -  

Additional special devices available upon request. 

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. 

Function and Description
The PROTEGO® in-line valve R/KSM is a state-of-the-art  
pressure or vacuum relief valve in a right angle design made out 
of high-grade synthetic material. Typically, the valve is  installed 
in the in-breathing or out-breathing lines of tanks, vessels, and 
process equipment to protect against unallowable overpressure 
or underpressure. The valve prevents emission losses almost 
up to the set pressure and prevents unacceptable product entry. 
The valve is a perfect solution for corrosive, polymerizing, or 
sticky substances.
The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of the 
tank and still safely vent the required mass flow. 

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

made of plastic

Ø d

a

c

D
N

b

DN





253

 p
re

ss
ur

e 
or

 v
ac

uu
m

 (m
ba

r)

   flow rate V
.
  (m³/h) 2467-L

   airflow in thousands of CFH
 p

re
ss

ur
e 

or
 v

ac
uu

m
 - 

in
ch

 W
.C

.

Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity chart on the following page.
DN 50 / 2" 80 / 3" 100 / 4" 150 / 6" 200 / 8" 
a 200 /  7.87 245 / 9.65  300 / 11.81 370 / 14.57 625 / 24.61 (650 / 25.59)*
b 376 / 14.80  521 / 20.51  563 / 22.17 (523 / 20.59)* 687 / 27.05 (651 / 25.63)* 914 / 35.98 (912 / 35.91)*
c 150 /  5.91 200 / 7.87 225 / 8.86 280 / 11.02 350 / 13.78
d 180 /  7.09 250 / 9.84  300 / 11.81 350 / 13.78 (405 / 15.94)* 560 / 22.05 (500 / 19.68)*

* Dimensions in parentheses only for PVDF

Table 2: Material selection for housing
Design A B C

Special materials upon request.
Housing PE PP PVDF
Valve seat PE PP PVDF
Gasket FPM FPM FPM
Valve pallet A, C, D B, C, D C, D

Table 3: Material selection for valve pallet
Design A B C D

Special materials and devices 
with higher set pressure or  
vacuum are available upon 
request.

Pressure range  (mbar)
(inch W.C.)

±6.0 up to ±16
±2.4 up to ±6.4

±5.5 up to ±16
±2.2 up to ±6.4

±9.5 up to ±30
±3.8 up to ±12

±30 up to ±100
±12 up to ±  40

Valve pallet PE PP PVDF Hastelloy
Sealing PTFE PTFE PTFE PTFE
Spindle guide PE PP PVDF Hastelloy

Table 4: Flange connection type
EN 1092-1; Form A

Other types upon request.
ASME B16.5 CL 150 F.F.

KA / 6 / 0320 / GB
for safety and environment

Flow Capacity Chart

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”

R/KSM

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

Vents for corrosive vapor service  
(Flyer pdf)
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Tank connection depends upon flow capacity, set pressure, and 
set vacuum for in-breathing and out-breathing.

Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZT

Pressure or vacuum settings: 
Upper valve pallet:	 	 ±2.0 mbar 		 	 	 up to 	±60 mbar 
															               ±0.8 inch W.C.	 up to 	±24 inch W.C.
Lower valve pallet:	  	±3.5 mbar 		 	 	 up to 	±50 mbar 
															               ±1.4 inch W.C.	 up to 	±20 inch W.C.
For higher set pressure, refer to type DV/ZT-F. Lower set vacuum  
upon request.

Function and Description
The PROTEGO® in-line valve DV/ZT is a state-of-the-art  
pressure and vacuum relief valve. Typically, the valve is installed 
in the in-breathing and out-breathing lines of tanks, vessels and 
process equipment to protect against unallowable overpressure 
and underpressure. The valve prevents emission losses almost 
up to the set pressure and provides protection from product  
entry into the system. For structural reasons, the lower valve 
pallet is one size smaller than the upper valve pallet.

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research and  
development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of the 
tank and still safely vent the required mass flow. 

Due to our highly developed manufacturing technology, the tank 
pressure is maintained up to set pressure with a tightness that 
is far above the conventional standard. This feature is ensured 
by valve seats made of high quality stainless steel and with  
individually lapped valve pallets (1), or with an air cushion seal 
(2), in conjunction with high quality FEP diaphragm. The valve 
pallets are also available with a PTFE seal to prevent the valve 
pallets from sticking when sticky products are used and to  
enable the use of corrosive fluids. After the overpressure is  
released or the vacuum is balanced, the valve re-seats and  
provides a tight seal.

The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 maintenance-friendly design

Designs and Specifications
The valve pallets are weight-loaded. Higher set pressures are 
achieved by using spring-loaded type DV/ZT-F.

Two different designs are available:

In-line pressure and vacuum relief valve,  
standard design

In-line pressure and vacuum relief valve with 
heating jacket

DV/ZT -  – 

DV/ZT - H

Additional special devices available upon request. 

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

Detail X

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following page.

DN 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 280 / 11.02 280 / 11.02 340 / 13.39 390 / 15.35 520 / 20.47
b 270 / 10.63 270 / 10.63 290 / 11.42 355 / 13.98 425 / 16.73
c 210 /   8.27 210 /   8.27 280 / 11.02 310 / 12.20 390 / 15.35

Larger sizes upon request.
Dimensions for pressure and vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.
Special materials upon request.

Housing 
Heating jacket (DV/ZT-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE

Table 3: Material selection for upper valve pallet
Design A B C D

Special materials upon request.

For higher set pressures refer 
to type DV/ZT-F

Pressure range (mbar)
                  (inch W.C.)

±2.0 up to ±3.5
±0.8 up to ±1.4

±3.5 up to ±14
±1.4 up to ±5.6

±14  up to ±60
±5.6 up to ±24

±14  up to ±60
±5.6 up to ±24

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal PTFE

Table 4: Material selection for lower valve pallet
Design A B C D E F
Pressure range (mbar)
                  (inch W.C.)

±3.5 up to ±5.0
±1.4 up to ±2.0

±5.0 up to ±14
±2.0 up to ±5.6

±14  up to ±35
±5.6 up to ±14

±35 up to ±50
±14 up to ±20

±14  up to ±35
±5.6 up to ±14

±35 up to ±50
±14 up to ±20

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal Metal to Metal PTFE PTFE

Special materials and lower set vacuum upon request.

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)



256

 p
re

ss
ur

e 
or

 v
ac

uu
m

 (m
ba

r)

   flow rate V
.
  (m³/h)  Leistung-000002-en

   airflow in thousands of CFH

   
pr

es
su

re
 o

r v
ac

uu
m

 - 
in

ch
 W

.C
.DV/ZT

upper valve pallet

 p
re

ss
ur

e 
or

 v
ac

uu
m

  (
m

ba
r)

   flow rate V
.
  (m³/h)  Leistung-000001-en

   airflow in thousands of CFH

   
pr

es
su

re
 o

r v
ac

uu
m

 - 
in

ch
 W

.C
.

DV/ZT
lower valve pallet

Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZT

Flow Capacity Charts

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail Y

Detail X

Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZT-F

Function and Description
The PROTEGO® in-line valve DV/ZT-F is a state-of-the-art  
pressure and vacuum relief valve. Typically, the valve is installed 
in the in-breathing and out-breathing lines of tanks, vessels, and 
process equipment to protect against unallowable overpressure 
and underpressure. The valve prevents emission losses almost 
up to the set pressure and prevents unacceptable product entry 
system. For structural reasons, the vacuum valve pallet is one 
size smaller than the pressure valve pallet. Due to the spring-
loaded design, higher set pressures can be achieved.

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which  has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. Due 
to our highly developed manufacturing technology, the tank  
pressure is maintained up to set pressure with a tightness that is 
far above to the conventional standard. This feature is ensured 
by valve seats made of high quality stainless steel and with  
individually lapped valve pallets (1) (3), or with an air cushion seal 
(2), in conjunction with high quality FEP diaphragm and a sturdy  
housing design. After the overpressure is released of the  
vacuum is balanced, the valve re-seats and provides a tight seal.

The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 spring-loaded on overpressure side for higher set pressures

•	 maintenance-friendly design

Settings:
Pressure:
+60 mbar 				      up to 	+500 mbar (DN 40/1 ½“ up to 150/6“) 
+24 inch W.C.	 	  up to 	+200 inch W.C. 
>+	60 mbar 	 	 	 	 up to 	+400 mbar  (DN200/8”;DN 250/10”) 
>+24 inch W.C. 	 up to 	+160 inch W.C.
Vacuum:	 		 -14 mbar 				    up to 	-50 mbar 
									         -5.6 inch W.C.	 up to 	-20 inch W.C.
Vacuum:	 		 -3.5 mbar 			    up to 	-14 mbar 
									         -1.4 inch W.C.	 up to 	-5.6 inch W.C.  
	 	 	 	 	 	 	 	 	 by set pressure up to +150 mbar / +60 inch W.C.
For lower set pressure, refer to type DV/ZT.
Higher set pressure and lower set vacuum upon request.

	= Tank connection

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6" 200 / 8” 250 / 10”
a 280 / 11.02 280 / 11.02 340 / 13.39 390 / 15.35 520 / 20.47 650 / 25.59 750 / 29.53
b 210 / 8.27 210 / 8.27 280 / 11.02 310 / 12.20 390 / 15.35 565 / 22.24 610 / 24.02
c 605 / 23.82 605 / 23.82 730 / 28.74 870 / 34.25 1170 / 46.06 1030 / 40.55 1335 / 52.56

Larger sizes upon request.
Dimensions for pressure and vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.
Special materials upon request.

Housing 
Heating jacket (DV/ZT-F-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE

Table 3: Material of pressure valve pallet
Design A

Special materials upon request.

For lower set pressure, use type DV/ZT. 
Higher set pressure and lower set vacuum upon request.

Pressure range (mbar)
(inch W.C.)

>+60 up to +500
>+24 up to +200

Valve pallet Stainless Steel
Sealing Metal to Metal
Pressure spring Stainless Steel

Table 4: Material selection for vacuum valve pallet
Design A* B* C D

Special materials and 
lower set vacuum upon request. 

Pressure range (mbar)
(inch W.C.)

-3.5 up to -5.0
-1.4 up to -2.0

<-5.0 up to -14
<-2.0 up to -5.6

<-14  up to -35
<-5.6 up to -14

<-35 up to -50
<-14 up to -20

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal Metal to Metal

* by set pressure up to +150 mbar / +60 inch W.C.

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The pressure valve pallet is spring-loaded, and the vacuum 
valve pallet weight-loaded. Lower set pressures for the pressure 
side are achieved through weight-loaded type DV/ZT.

Two different designs are available:

In-line pressure and vacuum relief valve, 
standard design

In-line pressure and vacuum relief valve with 
heating jacket

DV/ZT-F     – 

DV/ZT-F -  H

Additional special devices available upon request.

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)

Spring-loaded PV-Valves
Maintenance-friendly design (Flyer pdf)
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Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail Y

Detail X

prevents emission losses almost up to the pressure and  
prevents air intake almost up to set vacuum. The valve is  
designed in a way that if the set pressure is exceeded, the  
vapors are released into an exhaust pipe (e.g., vent header). If 
the set vacuum is exceeded, atmospheric air is pulled into the 
system. For structural reasons, the vacuum valve pallet is one 
size smaller than the pressure valve pallet. Due to the spring-
loaded design, higher set pressures can be achieved. 

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) 
of the tank and still safely vent the required mass flow. The  
opening characteristic of the pressure and vacuum side is  
basically the same. However, the in-breathing will start as soon as 
the differential pressure between the connected in-breathing line 
and the tank is greater than the set pressure of the vacuum valve 
pallet. Due to our highly developed manufacturing technology,  
the tank pressure is maintained up to set pressure with a  
tightness that is far above the conventional standard. This  
feature is ensured by valve seats made of high quality stainless  
steel and with individually lapped valve pallets (1), (3), or with 
an air cushion seal (2), in conjunction with high quality FEP  
diaphragm and a sturdy housing design. After the overpressure 
is released or the vacuum is balanced, the valve re-seats and 
provides a tight seal.

The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 separate connections for in-breathing and out-breathing 
pipes

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 spring-loaded on overpressure side for higher set pressures

•	 maintenance-friendly design

Settings: 
Pressure:		  +60 mbar 			    up to 	+500 mbar 
									         +24 inch W.C.	 up to 	+200 inch W.C.
Vacuum:	 		 -3.5 mbar 			    up to 	-50 mbar 
									         -1.4 inch W.C.	 up to 	-20 inch W.C.
Vacuum:	 		 -3.5 mbar 			    up to 	-14 mbar 
									         -1.4 inch W.C.	 up to 	-5.6 inch W.C.  
	 	 	 	 	 	 	 	 	 by set pressure up to +150 mbar / +60 inch W.C.
For lower set pressure, refer to type DV/ZU.  
Higher set pressure and lower set vacuum upon request.

	= Tank connection

		  = In-breathing

		  = Out-breathing

Function and Description
The PROTEGO® in-line valve DV/ZU is a state-of-the-art  
pressure and vacuum relief valve with separate flange  
connections for pressure and vacuum breathing. Typically, the 
valve is installed in the in-breathing and out-breathing lines 
of tanks, vessels, and process equipment to protect against  
unallowable overpressure and underpressure. The valve  

Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZU-F

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 280 / 11.02 280 / 11.02 340 / 13.39 390 / 15.35  520 / 20.47
b 210 /   8.27 210 /   8.27 280 / 11.02 310 / 12.20  390 / 15.35
c 165 /   6.50 165 /   6.50 200 /   7.87 240 /   9.45  300 / 11.81
d 565 / 22.24 565 / 22.24 675 / 26.57 805 / 31.69 1070 / 42.13

Larger sizes upon request.
Dimensions for pressure and vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.
Special materials upon request.

Housing 
Heating jacket (DV/ZU-F-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE

Table 3: Material of pressure valve pallet
Design A

Special materials upon request.
For lower set pressure, use type DV/ZU. 
Higher set pressure and lower set vacuum upon request.

Pressure range (mbar)
                  (inch W.C.)

>+60 up to +500
>+24 up to +200

Valve pallet Stainless Steel
Sealing Metal to Metal
Pressure spring Stainless Steel

Table 4: Material selection for vacuum valve pallet
Design A* B* C D

Special materials and 
lower set vacuum upon request. 

Pressure range (mbar)
                  (inch W.C.)

-3.5 up to -5.0
-1.4 up to -2.0

<-5.0 up to -14
<-2.0 up to -5.6

<-14  up to -35
<-5.6 up to -14

<-35 up to -50
<-14 up to -20

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal Metal to Metal

* by set pressure up to +150 mbar / +60 inch W.C.

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The pressure valve pallet is spring-loaded, and the vacuum 
valve pallet is weight-loaded. Lower set pressures for the  
pressure side are achieved through weight-loaded type DV/ZU. 

Two different designs are available:

In-line pressure and vacuum relief valve,  
standard design

In-line pressure and vacuum relief valve with 
heating jacket

DV/ZU-F     – 

DV/ZU-F -  H

Additional special devices available upon request.

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)

Spring-loaded PV-Valves
Maintenance-friendly design (Flyer pdf)
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Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZU-F

KA / 6 / 0320 / GB

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZW

Settings: 
Pressure:		  +2.0 mbar 				   up to 	+60 mbar 
									         +0.8 inch W.C.	up to 	+24 inch W.C.
Vacuum:	 		 -3.5 mbar 				    up to 	-50 mbar 
									         -1.4 inch W.C.		 up to 	-20 inch W.C.
For higher set pressure, refer to type DV/ZW-F.  
Lower set vacuum upon request.

Function and Description
The PROTEGO® in-line valve DV/ZW is a state-of-the-art  
pressure and vacuum relief valve with separate flange  
connections for use in a vent line. Typically, the valve is installed 
in the in-breathing and out-breathing lines of tanks, vessels, and 
process equipment to protect against unallowable overpressure  
and underpressure. The valve prevents emission losses  
almost up to the set pressure and prevents air intake almost up 
to set vacuum. It is designed in a way that if the set pressure is  
exceeded, the vapors are released into an exhaust pipe (e.g., 
vent header). If the set vacuum is exceeded, atmospheric air is 
pulled into the system. For structural reasons, the vacuum valve 
pallet is one size smaller than the pressure valve pallet.

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of the 
tank and still safely vent the required mass flow. The opening  
characteristic of the pressure and vacuum side is basically 
the same. However, the in-breathing will start as soon as the  
differential pressure between the atmospheric pressure and the 
tank is greater than the set pressure of the vacuum valve pallet. 
Due to our highly developed manufacturing technology, the tank 
pressure is maintained up to set pressure with a tightness that 
is far above the conventional standard. This feature is ensured 
by valve seats made of high quality stainless steel and with  
individually lapped valve pallets (1), or with an air cushion seal 
(2), in conjunction with high quality FEP diaphragm. The valve 
pallets are also available with a PTFE seal to prevent the valve 
pallets from sticking when sticky products are used and to  
enable the use of corrosive fluids. After the over pressure is  
released or the vacuum is balanced, the valve re-seats and  
provides a tight seal.

The optimized fluid dynamic design of the valve body and 
valve pallet is a result of many years of research, resulting in 
stable operation of the valve pallet, optimized performance, and  
reduced product losses.

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology, set pressure is close to opening 
pressure for optimum pressure maintenance in the system 
as compared to conventional 40% or 100% technology

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 connection for vent line

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 maintenance-friendly design

Detail X

	= Tank connection

		  = In-breathing

		  = Out-breathing

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 280 / 11.02 280 / 11.02 340 / 13.39 390 / 15.35 520 / 20.47
b 230 /  9.06 230 /  9.06 240 /  9.45 290 / 11.42 330 / 12.99
c  85 /  3.35  85 /  3.35 125 /  4.92 140 /  5.51 185 /  7.28
d 210 /  8.27 210 /  8.27 280 / 11.02 310 / 12.20 390 / 15.35

Larger sizes upon request.
Dimensions for pressure and vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.

Special materials upon request.

Housing 
Heating jacket (DV/ZW-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE

Table 3: Material selection for pressure valve pallet
Design A B C D

Special materials upon request.
For higher set pressures, refer 
to type DV/ZW-F.

Pressure range (mbar)
                  (inch W.C.)

+2.0 up to +3.5
+0.8 up to +1.4

>+3.5 up to +14
>+1.4 up to +5.6

>+14  up to +60
>+5.6 up to +24

>+14  up to +60
>+5.6 up to +24

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal PTFE

Table 4: Material selection for vacuum valve pallet
Design A B C D E F
Pressure range (mbar)
                  (inch W.C.)

-3.5 up to -5.0
-1.4 up to -2.0

<-5.0 up to -14
<-2.0 up to -5.6

<-14  up to -35
<-5.6 up to -14

<-35 up to -50
<-14 up to -20

<-14  up to -35
<-5.6 up to -14

<-35 up to -50
<-14 up to -20

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal Metal to Metal PTFE PTFE

Special materials and lower set vacuum upon request.

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The valve pallets are weight-loaded. Higher set pressures are 
achieved by using spring-loaded type DV/ZW-F.

Two different designs are available:

In-line pressure and vacuum relief valve,  
standard design

In-line pressure and vacuum relief valve with 
heating jacket

DV/ZW -  – 

DV/ZW - H

Additional special devices available upon request. 

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)
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Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZW

KA / 6 / 0320 / GB

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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Detail Y

Detail X

The valve prevents emission losses almost up to the set  
pressure and pre- vents air intake almost up to set vacuum. It 
is designed in a way that if the set pressure is exceeded, the 
vapors are released into an exhaust pipe (e.g., vent header). If 
the set vacuum is exceeded, atmospheric air is pulled into the 
system. For structural reasons, the vacuum valve pallet is one 
size smaller than the pressure valve pallet. Due to the spring-
loaded design, higher set pressures can be achieved.

The device will start to open as soon as the set pressure 
is reached and only requires 10% overpressure to full lift.  
Continuous investments in and a commitment to research 
and development have allowed PROTEGO® to develop a low  
pressure valve which has the same opening characteristic as a 
high pressure safety relief valve. This “full lift type” technology  
allows the valve to be set at just 10% below the maximum  
allowable working pressure or vacuum (MAWP or MAWV) of 
the tank and still safely vent the required mass flow. The in- 
breathing will start as soon as the differential pressure  
between the atmospheric pressure and the tank is greater than 
the set pressure of the vacuum valve pallet. The tank pressure is 
maintained up to set pressure with a tightness that is above the 
normal standards due to our highly developed manufacturing  
technology. This feature is ensured by valve seats made of high 
quality stainless steel and with individually lapped valve pallets 
(1), (3), or with an air cushion seal (2), in conjunction with a high 
quality FEP diaphragm and a sturdy housing design. After the 
overpressure is released or the vacuum is balanced, the valve 
re-seats and provides a tight seal. The optimized fluid dynamic  
design of the valve body and valve pallet is a result of many 
years of research, resulting in stable operation of the valve pallet,  
optimized performance, and reduced product losses.

Special Features and Advantages
•	 10% technology for minimum pressure increase up to full lift

•	 extreme tightness, resulting in lowest possible product losses 
and reduced environmental pollution

•	 based on 10% technology the set pressure is close to the 
opening pressure which results in best possible pressure 
management of the system compared to conventional 
 40%- or 100%- technology valves

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 connection for vent line

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 10)

•	 spring-loaded on overpressure side for higher set pressures

•	 maintenance-friendly design

Settings: 
Pressure:		  +60 mbar 			    up to 	+500 mbar 
									         +24 inch W.C.	 up to 	+200 inch W.C.
Vacuum:	 		 -3.5 mbar 			    up to 	-50 mbar 
									         -1.4 inch W.C.	 up to 	-20 inch W.C.
Vacuum:	 		 -3.5 mbar 			    up to 	-14 mbar 
									         -1.4 inch W.C.	 up to 	-5.6 inch W.C.  
	 	 	 	 	 	 	 	 	 by set pressure up to +150 mbar / +60 inch W.C.
For lower set pressure, refer to type DV/ZW.
Higher set pressure and lower set vacuum upon request.

Function and Description
The PROTEGO® in-line valve DV/ZW-F is a state-of-the-art  
pressure and vacuum relief valve with flanged connections 
for use in a vent line. Typically, the valve is installed in the in- 
breathing and out-breathing lines of tanks, vessels, and process 
equipment to protect against unallowable overpressure and  
underpressure. 

Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZW-F

	= Tank connection

		  = In-breathing

		  = Out-breathing

KA / 6 / 0320 / GB
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Table 1: Dimensions Dimensions in mm / inches
To select the nominal size (DN), please use the flow capacity charts on the following pages.

DN 40 / 1 ½" 50 / 2" 80 / 3" 100 / 4" 150 / 6"
a 280 / 11.02 280 / 11.02 340 / 13.39 390 / 15.35   520 / 20.47
b   85 /   3.35   85 /  3.35 125 /   4.92 140 /   5.51   185 /   7.28
c 210 /  8.27 210 /  8.27 280 / 11.02 310 / 12.20   390 / 15.35
d  565 / 22.24  565 / 22.24 675 / 26.57 805 / 31.69 1070 / 42.13

Larger sizes upon request.
Dimensions for pressure and vacuum relief valve with heating jacket upon request.

Table 2: Material selection for housing
Design A B

The housings are also available with an ECTFE coating.
Special materials upon request.

Housing 
Heating jacket (DV/ZW-F-H-...)

Steel 
Steel

Stainless Steel 
Stainless Steel

Valve seat Stainless Steel Stainless Steel
Gasket PTFE PTFE

Table 3: Material of pressure valve pallet
Design A

Special materials upon request.
For lower set pressure, use type DV/ZW. 
Higher set pressure and lower set vacuum upon request.

Pressure range (mbar)
                  (inch W.C.)

>+60 up to +500
>+24 up to +200

Valve pallet Stainless Steel
Sealing Metal to Metal
Pressure spring Stainless Steel

Table 4: Material selection for vacuum valve pallet
Design A* B* C D

Special materials and lower set 
vacuum upon request. 

Pressure range (mbar)
                  (inch W.C.)

-3.5 up to -5.0
-1.4 up to -2.0

<-5.0 up to -14
<-2.0 up to -5.6

<-14  up to -35
<-5.6 up to -14

<-35 up to -50
<-14 up to -20

Valve pallet Aluminum Stainless Steel Stainless Steel Stainless Steel
Sealing FEP FEP Metal to Metal Metal to Metal

*  by set pressure up to +150 mbar / +60 inch W.C.

Table 5: Flange connection type
EN 1092-1; Form B1

Other types upon request.
ASME B16.5 CL 150 R.F.

Designs and Specifications
The pressure valve pallet is spring-loaded, and the vacuum 
valve pallet is weight-loaded. Lower set pressures for the  
pressure side are achieved through weight-loaded type DV/ZW.

Two different designs are available:

In-line pressure and vacuum relief valve,  
standard design

In-line pressure and vacuum relief valve with 
heating jacket

DV/ZW-F     – 

DV/ZW-F -  H

Additional special devices available upon request.

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening  
characteristics. For special design solutions (e.g., partial load 
operation), the valve can be supplied with standard valve pallets 
(with proportional opening function).

KA / 6 / 0320 / GB
for safety and environment

Vents - 10% Technology 
(Flyer pdf)

Leak Rate/10% Technology  
(Flyer pdf)

The optimized valve pallet 
(Flyer pdf)

Coated Devices
(Flyer pdf)

Spring-loaded PV-Valves
Maintenance-friendly design (Flyer pdf)
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Pressure and Vacuum Relief Valve, In-Line

PROTEGO® DV/ZW-F

KA / 6 / 0320 / GB

Flow Capacity Charts

All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com

The flow capacity charts have been determined with a calibrated and TÜV certified flow capacity test rig.
Volume flow V

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

For conversion to other densities and temperatures, refer to Sec. 1: “Technical Fundamentals.”
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P2 
closing

P2

P1

1:7

opening  
spring

Low pressure reducing valve

Blanketing Valve

ZM-R

Pressure range: 
Supply pressure: 	 
up to +16 bar /  
         +6424 inch W.C.
Set pressure for  
overpressure function: 
up to +500 mbar / 
         +200 inch W.C.
Set pressure for  
vacuum function: 
up to -200 mbar / 
         -80 inch W.C.

If the tank pressure decreases, the valve will open. If the  
system is operated in a vacuum mode, vacuum pressures down 
to -200 mbar /-80 inch W.C. (relative pressure) can be achieved.

Special features and advantages
•	 single-stage pressure reduction possible within a  

high-pressure range

•	 large diaphragm area to increase the closing force

•	 all function-relevant and product-contacting parts are made 
of stainless steel or Hastelloy

•	 simple adjustment of set pressure (within the spring range)

•	 any mounting position (taking the set pressure into account)

•	 no external energy supply needed

•	 high flow capacity reduces costs through the use of smaller 
valves

•	 valve pallet is guided inside the housing to protect against 
harsh weather conditions, e.g., freezing of the valve pallet in  
extreme cold 

•	 reduction within the vacuum range is possible

•	 high precision

•	 can be used in explosion hazardous areas

•	 sturdy housing design (PN 16)

•	 maintenance-friendly design

Function and Description
The blanketing valve type ZM-R is a highly developed low  
pressure reducing valve. This valve is typically used to inert or 
blanket tanks, vessels, or other process systems with nitrogen 
or other blanketing gases by controlling the tank pressure to its 
desired value. High nitrogen or blanketing gas supply pressures 
up to 16 bar / 232 psi are safely reduced down to only a few 
mbar / inch W.C.

The ZM-R low pressure reducing valve is a direct acting, one 
stage pressure control device. It is designed as a diaphragm 
controlled, spring-loaded proportional acting valve. The valve 
controls the tank pressure by increasing flow as the tank  
pressure drops. This means that the mass flow through the valve 
depends on the pressure differential of the set pressure to the 
actual tank pressure. When the actual tank pressure reaches 
the set pressure, the control unit closes, and there is no flow.

At the control diaphragm, (which can be made from PTFE or 
Viton), the tank pressure (P2) is balanced with the adjustment 
spring and the supply pressure (P1). 
In a depressurized tank, the  
adjustment spring holds the  
valve pallet in the fully open  
position. As the tank pressure  
increases, the valve pallet  
moves toward the seat, and  
the mass flow is reduced.  
When the desired  
tank pressure is reached,  
the valve will close.

KA / 6 / 0320 / GB
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Table 1: Dimensions Dimensions in mm Dimensions in inches
To select the nominal size (DN), please use the flow rates on the following pages.

DN 15 / ½" 25 / 1" 50 / 2" 100 / 4" 15 / ½" 25 / 1" 50 / 2" 100 / 4"
a 214 214 – – 8.43 8.43 – –
b 168 168 – – 6.61 6.61 – –
c* – – 214 / 360 360 / 600 – – 8.43 / 14.17 14.17 / 23.62

d EN
       ASME

150
180

160
160

150
150

250 / 250
250 / 250

5.91
7.09

6.3
6.3

5.91
5.91

9.84 / 9.84
9.84 / 9.84

e 214 214 230 275 / 310 8.43 8.43 9.06 10.83 / 12.2
f 87 87 103 148 / 155 3.43 3.43 4.06 5.83 / 6.10

* depends on size of diaphragm.

Table 2: Material selection for housing
Design S H

Housings can also be electropolished.

Special materials upon request.

Housing Stainless Steel Hastelloy
Valve seat Stainless Steel Hastelloy
Valve pallet Stainless Steel Hastelloy
Valve seat sealing FFKM FFKM
Gasket PTFE PTFE
Diaphragm P PTFE PTFE Marking P
Alternative: Diaphragm V Viton - Marking V

Table 3: Selection for valve seat (depending on flow rate)
Size Seat in mm / inches KVS Number

25 / 1"

2,0 / 0.08 0,15 20
4,5 / 0.18 0,60 45
7,5 / 0.30 1,20 75
10,0 / 0.39 1,70 100
14,0 / 0.55 2,40 140

50 / 2"
14,0 / 0.55 3,00 140
18,0 / 0.71 7,00 180
26,0 / 1.02 15,00 260

100 / 4"
42,0 / 1.65 35,00 420
55,0 / 2.17 70,00 550

* 1 Kvs = 0.86 Cv; 1 Cv = 1.17 Kvs

Design and Specification

Two different designs are available:

Blanketing valve for overpressure,  
standard design

Blanketing valve for vacuum,  
standard design

ZM-R    – 

ZM-R /  N

Other special devices can be supplied on request.

Within piping systems, the influence of backpressure has to 
be considered when deciding the set pressure and opening 
characteristics

KA / 6 / 0320 / GB
for safety and environment
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Table 4: Connection type
FD EN 1092-1; Form B1 EN

Other types upon request.FA ASME B16.5 CL 150 R.F. ASME
G Thread G or NPT

In-Line Pressure Reducing Valve
low pressure reducing valve

ZM-R

Flow rates for P2 pressure range (Europe – metric units)

ZM-R 15 / ZM-R 25: flow rate (air, 0°C) at ΔP = P1 - P2 and valve fully open
P1 (bar)

P2 (mbar)

0,15

[Nm3/h]

0,25

[Nm3/h]

0,40

[Nm3/h]

0,65

[Nm3/h]

1,00

[Nm3/h]

1,50

[Nm3/h]

2,50

[Nm3/h]

4,00

[Nm3/h]

6,00

[Nm3/h]

10,00

[Nm3/h]

Seat-Ø

[mm]
10 6,2

12,4
17,5
24,8

8,1
16,2
23,0
32,5

10,3
20,7
29,3
41,4

13,2
26,5
37,6
53,1

16,5
33,0
46,7
66,0

20,6
41,2
58,4
82,4

28,8
57,6
81,6

115,2

41,1
82,2

116,5
164,5

57,5
115,0
163,0
230,1

90,3
180,7
256,0
361,4

Ø   4,5
Ø   7,5
Ø 10,0
Ø 14,0

20 6,0
12,0
17,0
24,0

7,9
15,9
22,6
31,9

10,2
20,5
29,1
41,1

13,2
26,4
37,5
52,9

16,5
33,0
46,7
66,0

20,6
41,2
58,4
82,4

28,8
57,6
81,6

115,2

41,1
82,2

116,5
164,5

57,5
115,0
163,0
230,1

90,3
180,7
256,0
361,4

Ø   4,5
Ø   7,5
Ø 10,0
Ø 14,0

100 3,8
7,7

10,9
15,4

6,7
13,4
18,9
26,8

9,4
18,9
26,8
37,9

12,8
25,6
36,3
51,3

16,4
32,8
46,5
65,6

20,6
41,2
58,4
82,4

28,8
57,6
81,6

115,2

41,1
82,2

116,5
164,5

57,5
115,0
163,0
230,1

90,3
180,7
256,0
361,4

Ø   4,5
Ø   7,5
Ø 10,0
Ø 14,0

200 -
-
-
-

4,0
8,0

11,4
16,1

8,0
16,1
22,9
32,3

12,1
24,2
34,3
48,4

16,1
32,3
45,8
64,6

20,6
41,2
58,4
82,4

28,8
57,6
81,6

115,2

41,1
82,2

116,5
164,5

57,5
115,0
163,0
230,1

90,3
180,7
256,0
361,4

Ø   4,5
Ø   7,5
Ø 10,0
Ø 14,0

500 -
-
-
-

-
-
-
-

-
-
-
-

7,8
15,6
22,1
31,2

14,2
28,5
40,4
57,0

20,1
40,3
57,1
80,7

28,8
57,6
81,6

115,2

41,1
82,2

116,5
164,5

57,5
115,0
163,0
230,1

90,3
180,7
256,0
361,4

Ø   4,5
Ø   7,5
Ø 10,0
Ø 14,0

overpressure

KA / 6 / 0320 / GB
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Flow rates for P2 pressure range (Europe – metric units)

Low pressure reducing valve

ZM-R

ZM-R 50: flow rate (air, 0°C) at ΔP = P1 - P2 and valve fully open
P1 (bar)

P2 (mbar)

0,15

[Nm3/h]

0,25

[Nm3/h]

0,40

[Nm3/h]

0,65

[Nm3/h]

1,00

[Nm3/h]

1,50

[Nm3/h]

2,50

[Nm3/h]

4,00

[Nm3/h]

6,00

[Nm3/h]

10,00

[Nm3/h]

Seat-Ø

[mm]
10 28,9

70,3
150,0

37,9
92,1

196,5

48,3
117,4
250,4

61,9
150,4
320,8

77,0
187,1
399,1

96,2
233,6
498,3

134,5
326,6
696,5

191,9
466,1
994,0

268,5
652,1
1390

421,6
1024
2183

Ø 14,0
Ø 18,0
Ø 26,0

20 28,0
68,1

145,3

37,3
90,6

193,3

47,9
116,5
248,4

61,7
150,0
319,9

77,0
187,1
399,0

96,2
233,6
498,3

134,5
326,6
696,5

191,9
466,1
994,0

268,5
652,1
1390

421,6
1024
2183

Ø 14,0
Ø 18,0
Ø 26,0

100 18,0
43,8
93,5

31,2
75,9

162,0

44,2
107,4
229,1

59,9
145,5
310,2

76,6
186,1
396,9

96,2
233,6
498,3

134,5
326,6
696,5

191,9
466,1
994,0

268,5
652,1
1390

421,6
1024
2183

Ø 14,0
Ø 18,0
Ø 26,0

200 -
-
-

18,8
45,8
97,6

37,7
91,6

195,3

56,5
137,4
293,0

75,4
183,2
390,6

96,2
233,6
498,3

134,5
326,6
696,5

191,9
466,1
994,0

268,5
652,1
1390

421,6
1024
2183

Ø 14,0
Ø 18,0
Ø 26,0

500 -
-
-

-
-
-

-
-
-

36,4
88,6

188,9

66,6
161,7
344,9

94,1
228,7
487,8

134,5
326,6
696,5

191,9
466,1
994,0

268,5
652,1
1390

421,6
1024
2183

Ø 14,0
Ø 18,0
Ø 26,0

overpressure

ZM-R 100: flow rate (air, 0°C) at ΔP = P1 - P2 and valve fully open
P1 (bar)

P2 (mbar)

0,15

[Nm3/h]

0,25

[Nm3/h]

0,40

[Nm3/h]

0,65

[Nm3/h]

1,00

[Nm3/h]

1,50

[Nm3/h]

2,50

[Nm3/h]

4,00

[Nm3/h]

6,00

[Nm3/h]

10,00

[Nm3/h]

Seat-Ø

[mm]
10 346

703
453
921

587
1174

741
1504

922
1871

1151
2336

1609
3266

2296
4661

3212
6512

5045
10241

Ø 42,0
Ø 55,0

20 335
681

446
906

574
1165

739
1500

921
1871

1151
2336

1609
3266

2296
4661

3212
6512

5045
10241

Ø 42,0
Ø 55,0

100 216
438

374
759

529
1074

716
1455

917
1861

1151
2336

1609
3266

2296
4661

3212
6512

5045
10241

Ø 42,0
Ø 55,0

200 -
-

225
458

451
916

676
1374

902
1832

1151
2336

1609
3266

2296
4661

3212
6512

5045
10241

Ø 42,0
Ø 55,0

500 -
-

-
-

-
-

436
886

796
1617

1127
2287

1609
3266

2296
4661

3212
6512

5045
10241

Ø 42,0
Ø 55,0

Flow rates for P2 vacuum range (Type ZM-R/N) upon request.

overpressure

KA / 6 / 0320 / GB
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In-Line Pressure Reducing Valve
Flow rates for P2 pressure range  (english/american units – non-metric)

ZM-R

ZM-R 50: flow rate (air, 32°F) at ΔP = P1 - P2 and valve fully open
P1 (psi)

P2 ("wc)

2.18

[SCFH]

3.63

[SCFH]

5.80

[SCFH]

9.43

[SCFH]

14.50

[SCFH]

21.76

[SCFH]

36.26

[SCFH]

58.02

[SCFH]

87.02

[SCFH]

145.04

[SCFH]

Seat-Ø

[inch]

3.94 1023
2486
5300

1340
3254
6939

1708
4149
8846

2188
5314

11332

2722
6610

14094

3398
8253

17597

4750
11536
24600

6779
16462
35104

9483
23030
49109

14892
36166
77119

Ø 0.55
Ø 0.71
Ø 1.02

7.87 991
2407
5132

1318
3201
6827

1694
4115
8775

2182
5298

11298

2721
6608

14091

3398
8253

17597

4750
11536
24600

6779
16462
35104

9483
23030
49109

14892
36166
77119

Ø 0.55
Ø 0.71
Ø 1.02

39.4 638
1549
3304

1105
2684
5722

1563
3795
8093

2116
5139

10958

2707
6573

14017

3398
8253

17597

4750
11536
24600

6779
16462
35104

9483
23030
49109

14892
36166
77119

Ø 0.55
Ø 0.71
Ø 1.02

78.7 -
-
-

666
1617
3449

1332
3235
6898

1998
4852

10347

2664
6470

13796

3398
8253

17597

4750
11536
24600

6779
16462
35104

9483
23030
49109

14892
36166
77119

Ø 0.55
Ø 0.71
Ø 1.02

196.9 -
-
-

-
-
-

-
-
-

1288
3129
6672

2352
5713

12181

3327
8079

17227

4750
11536
24600

6779
16462
35104

9483
23030
49109

14892
36166
77119

Ø 0.55
Ø 0.71
Ø 1.02

overpressure

ZM-R 15 / ZM-R 25: flow rate (air, 32°F) at ΔP = P1 - P2 and valve fully open
P1 (psi)

P2 ("wc)

2.18

[SCFH]

3.63

[SCFH]

5.80

[SCFH]

9.43

[SCFH]

14.50

[SCFH]

21.76

[SCFH]

36.26

[SCFH]

58.02

[SCFH]

87.02

[SCFH]

145.04

[SCFH]

Seat-Ø

[inch]

3.94 219
439
621
877

287
574
814

1149

366
732

1037
1464

469
938

1329
1876

583
1166
1652
2333

728
1456
2063
2913

1018
2036
2884
4072

1453
2905
4116
5810

2032
4064
5758
8128

3191
6382
9042

12764

Ø 0.18
Ø 0.29
Ø 0.39
Ø 0.55

7.87 212
425
602
849

282
565
800

1130

363
726

1029
1452

468
935

1325
1870

583
1166
1652
2333

728
1456
2063
2913

1018
2036
2884
4072

1453
2905
4116
5810

2032
4064
5758
8128

3191
6382
9042

12764

Ø 0.18
Ø 0.29
Ø 0.39
Ø 0.55

39.4 137
273
387
547

237
474
671
947

335
670
949

1339

453
907

1285
1814

580
1166
1643
2320

728
1456
2063
2913

1018
2036
2884
4072

1453
2905
4116
5810

2032
4064
5758
8128

3191
6382
9042

12764

Ø 0.18
Ø 0.29
Ø 0.39
Ø 0.55

78.7 -
-
-
-

143
285
404
571

285
571
809

1142

428
856

1213
1713

571
1142
1617
2284

728
1456
2063
2913

1018
2036
2884
4072

1453
2905
4116
5810

2032
4064
5758
8128

3191
6382
9042

12764

Ø 0.18
Ø 0.29
Ø 0.39
Ø 0.55

196.9 -
-
-
-

-
-
-
-

-
-
-
-

276
552
782

1104

504
1108
1428
2016

713
1426
2020
2851

1018
2036
2884
4072

1453
2905
4116
5810

2032
4064
5758
8128

3191
6382
9042

12764

Ø 0.18
Ø 0.29
Ø 0.39
Ø 0.55

overpressure

KA / 6 / 0320 / GB
All rights and modifications reserved in acc. with ISO 16016 - Current data sheet at www.protego.com
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ZM-R 100: flow rate (air, 32°F) at ΔP = P1 - P2 and valve fully open
P1 (psi)

P2 ("wc)

2.18

[SCFH]

3.63

[SCFH]

5.80

[SCFH]

9.43

[SCFH]

14.50

[SCFH]

21.76

[SCFH]

36.26

[SCFH]

58.02

[SCFH]

87.02

[SCFH]

145.04

[SCFH]

Seat-Ø

[inch]

3.94 12245
24856

16033
32544

20438
41485

26181
53144

32562
66097

40656
82525

56834
115365

81101
164624

113458
230303

178171
361660

Ø 1.65
Ø 2.17

7.87 11857
24068

15772
32014

20272
41150

26102
52984

32555
66082

40656
82525

56834
115365

81101
164624

113458
230303

178171
361660

Ø 1.65
Ø 2.17

39.4 7633
15494

13221
26836

18697
37952

25316
51387

32384
65735

40656
82525

56834
115365

81101
164624

113458
230303

178171
361660

Ø 1.65
Ø 2.17

78.7 -
-

7968
16175

15937
32350

23905
48525

31874
64699

40656
82525

56834
115365

81101
164624

113458
230303

178171
361660

Ø 1.65
Ø 2.17

196.9 -
-

-
-

-
-

15414
31289

28142
57125

39800
80788

56834
115365

81101
164624

113458
230303

178171
361660

Ø 1.65
Ø 2.17

Flow rates for P2 vacuum range (Type ZM-R/N) upon request.

overpressure

KA / 6 / 0320 / GB
for safety and environment
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