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PROTEGO® - at a glance

More than 50 years ago, PROTEGO® started developing spe-
cial devices for protecting systems against explosions as well 
as pressure and vacuum relief valves that meet the highest 
standards for performance, pressure conservation, and tight 
seals. This yielded the original Braunschweiger FLAMEFILTER® 
(Fig. 1) as well as a series of additional innovations that led to 
numerous patents and imitators. In close cooperation with scien-
tiÞ c institutions, continued technical challenges were overcome 
to meet the increasing requirements for safety and environmen-
tal protection.  

Today, these products are used throughout the world under the 
brand names PROTEGO® and FLAMEFILTER® mainly for  the 
following applications:

In tank farms for reÞ neries and chemical plants

In processing plants for chemical and 
pharmaceutical industries 

In vapour combustion plants 

In ship building, offshore platforms, in loading facilities

In vapour recovery systems 

As component for machineries and devices 

In biogas and landÞ ll applications

In ß are systems

Our comprehensive product range 
reliably protects systems for 
generating, storing, and trans-
porting gases and liquids 
of every hazard category 
against dangers such as 
endurance burning, deß a-
gration and detonation. Our 
complete line of valves en-
ables tank farms to be safely and 
economically ventilated. In addi-
tion, PROTEGO® offers unique com-
binations of ß ame arresters and valves. 

All of our devices are tested by independent national and inter-
national third parties in the world‘s largest test facility and have 
got at least one of the many certiÞ cations. The actual perfor-
mance of the devices is determined in a modern ß ow measuring 
test rig to obtain reliable data for their practical use. 

PROTEGO®, FLAMEFILTER®, and FLAMMENFILTER® 
are international trademarks owned by 
Braunschweiger FlammenÞ lter GmbH.

1 2 3 4
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FM Approvals  
 SpeciÞ cation Tested



4



5
for safety and environment

KA / 8 / 1007 / GB

Tanks in tank farms and large vessels need not only to be 
equipped with ß ame arresters or pressure and vacuum valves, 
but in addition they need special equipment, which meets similar 
high requirements, to operate safely.

Special Valves with Safety Functions 

For emergency shut-off or for extraordinary operating conditions 
it is necessary to provide internal safety valves  so that product 
leakage can be prevented quickly after a pipe burst. Change-
over valves  facilitate trouble-free valve maintenance.  

Gauging and Sampling Equipment

Gauge hatches  with or without a gauging mark allow the use 
of gauging and sampling devices  in the tank. If there is con-
nection to explosive atmosphere ß ame-transmission-proof inte-
grated ß ame arresters protect the tank. 

For sampling and local venting in tanks that store ß ammable liq-
uids PROTEGO® has designed special sampling and air bleed 
valves with ß ame arrester elements.

Explosion-proof ß oor drains  pass ß ammable liquids (such as 
Kerosene) into catch tanks and prevent ignition inside. If an out-
side ignition source ignites the explosive atmosphere there is no 
ß ame transmission.

Swing Pipe Systems and Skimming Systems

When Þ lling the product into a tank dirt particles deposit near the 
bottom. In order to pump out the liquid as uncontaminated as 
possible near the surface ß oat controlled swing pipe systems  
are used for Þ xed roof tanks either as single or double bend 
models. Liquids with lower speciÞ c weight swim on top of the 
liquids with higher speciÞ c weight. They are separated by skim-
ming with a ß oat operated skimming system. 

Together with the tank operator or tank contractor we develop 
the best way to ensure both economical and safe operation.

Floating Roof Tank Equipment

For ß oating roof tanks the drainage system for the ß oating 
roof must be designed very precisely. Every movement of the 
ß oating roof must be taken into account and the load on the 
joints must not affect the free moving space. In case of restricted 
movement the system will crack, the pipes will bend and the 
joints will be stuck. In order to prevent the water in the system 
from standing and freezing, ensure sufÞ cient drain to the lateral 
tank nozzle. Many years of experience are incorporated in the 
supplied systems that work without disruptions – starting from 
the roof drain valves  to the systems with ball bearing joints or 
metal hose joints. With lowered ß oating roofs in maintenance 
positions the completely drained space below the ß oating roof 
must be vented through a lift-actuated vent valve . When stor-
ing ß ammable liquids in the tank venting is to be done through 
ß ame arresters.

Special Equipment

Hygroscopic products must be vented with dry air when stored. 
Air-drying devices   with drying pearls prevent the air from satu-
rating with humidity.

A special safety device is the hydraulic ß  ame arrester . It is 
a collection device for large volume ß ows in pipelines collect-
ing exhaust air from various plant areas, and it also functions 
as a backß ow prevention device as it prevents the exchange of 
vapours. With extremely low pressure losses thanks to its rela-
tively large drill holes in the sparge pipes the hydraulic ß ame 
arrester is insusceptible to clogging and therefore provides 
high plant availability. It can be used as ß ame arrester with sub-
stances of all explosion groups and provides protection against 
all types of combustion. The hydraulic ß ame arrester has to be 
monitored and controlled by instrumentation. Early involvement 
of our engineers in plant design is necessary to make the right 
selection.

Selection

The special valves, systems and devices are designed together 
with the operator, engineering company and tank contractor. 
PROTEGO® prepares a quotation based on the detailed system 
speciÞ cations.

Tank Accessories and Special Equipment
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Selection Guide

PROTEGO® Tank Accessories and Special Equipment
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Type Size Description Page

Special Safety Valves

NB/AP 150 - 200
  6"  -   8"

Fast Action Bottom Drain Valve
with pneumatic actuator  8-9

SI/F 50 - 200
 2" -   8" Internal Safety Valve 10-11

WV/T 80 - 250
 3" - 10" Change-Over Valve 12-13

Gauging and Sampling Equipment

PF/K
PF/TK

100 - 200
  4"  -   8" Gauge Hatch 14-15

PU 25 - 50
1"  -  2"

Gauging and Sampling Pipe, 
deß agration proof 16-17

H/P Manual Gauging Device 18

VP/HK with
PS/E, PR/0, 
PT/S, PG/H

100 - 150
  4"  -   6"

Gauging and Sampling Device
with accessories 20-21

Deß agration proof Special Valves

ZE/WU
15    - 25
G½" - G1"

Sampling and Air Bleed Valve,
deß agration proof 22-23

ZE/TK
15    - 25
G½" - G1"

Condensate Drain Valve,
deß agration proof 24-25

Deß agration proof Floor Drains

AS/S 100 
  4" 

Floor Drain,
deß agration proof 26-27

AS/D 150 
  6" 

Floor Drain,
deß agration proof 26-27
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Type Size Description Page

Swing Pipe Equipment

SA/S Float-Operated Swing Pipe Unit 28-29

SA/DA Float-Operated Skimming System 30-31

Floating Roof Tank Equipment

SE/K 80 - 100
 3" -   4" Floating Roof Drainage System with Metal Hose Joint 32-33

SE/CK 80 - 150
 3" -   6" Floating Roof Drainage System with Ball Bearing Joints 34-35

D/SR
D/SR-W

80 - 150
 3" -   6" Roof Drain Valves 36-37

AL/DK 200
 8" Vent Valve, Lift-actuated 38-39

Air-Drying Devices

LA 50 - 150
 2" -   6" Air-Drying Device 42-47

LA-V 50 - 150
 2" -   6" Air-Drying Device with Check Valve 42-47

Hydraulic Flame Arresters

TS/P, TS/E, 
TS/W

Hydraulic Flame Arresters, 
deß agration proof, detonation proof 
and short time burning proof

48-49
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PROTEGO® NB/AP

If fast acting valve is open, drag coefÞ cient amounts to 1,5

Function and Description

Fast acting bottom drain valves type NB/AP from PROTEGO® 

are applied to tank seal draining nozzles to avoid leakage during
a hazardous situation (pipe burst). For this reason the devices 
are also called “Quick Shut off Bottom Drain Valves”. They are 
mainly used for low temperature liqueÞ ed medium (down to -
196°C / -321°F) storage tanks.

The device mainly consists of the bottom plate (1), which has 
to be welded onto the vessel bottom, a nozzle (2), which needs 
to be welded to the emptying line and the ß anged fast acting 
valve (3) with valve piston (4) and release valve cone (5) and the 
complete pneumatic actuating device (6), which is mounted to 
the roof of the vessel. Through lapped metallic valve pallet and 
release vent cone the required leak tightness is achieved.

The fast acting valve (3) and the actuator system (6) are con-
nected by an actuator rope (7). An additional emergency rope 
allows the opening of the fast acting valve if the main actuator 
rope is damaged.

During normal operation a pneumatic cylinder holds the de-
vice in the open position. The piston in the pneumatic cylinder 
is actuated by a control line. The piston rod is retracted with 
the actuation spindle to lift the valve piston and keeps the valve 
open during normal operation. In the emergency case a remote 
release through a control valve closes the bottom drain valve. 
To close the bottom drain valve the control valve is actuated to 
vent the pneumatic cylinder. The dead weight of the valve piston 
lets it fall down and the valve closes. The control function has to 
be designed in such a way that the valve closes by itself even 
during loss of energy (Fail-Safe-Concept).

The design of the device is independent of the nominal dia-
meter. The nominal diameter DN 1 is preset by the emptying line 
– standard is DN 150mm / 6”.

Under normal operation the valves are working unpressurized. 
To re-open the valve after a quick-shut-off a pressure is consid-
ered which is resulting of the liquid column above and the pres-
sure in the gas head space.

Material selection is in accordance to the product and the 
operating temperature.

The bottom plate is welded in the tank bottom. Size and weld 
seam must consider the engineering requisition.

with pneumatic actuator

Fast Acting Bottom Drain Valve 

KA / 8 / 1007 / GB
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Design Types and SpeciÞ  cations

Table 1: Dimensions Dimensions in mm / inches

DN 1 DN 2 a b c d e f Hub

150 / 6" 80 / 3" 200 / 7.87 1130 / 44.49 1430 / 56.30 550 / 21.65 175 / 6.89 470 / 18.50 160 / 6.30

200 / 8" 80 / 3" 200 / 7.87 1130 / 44.49 1430 / 56.30 600 / 23.62 175 / 6.89 475 / 18.70 160 / 6.30

Table 2: Material of fast action bottom drain valve

Bottom plate with nozzle *

* upon request
Valve housing with valve cone Stainless Steel

Gasket *

Actuator rope Stainless Steel

Table 3: Material of actuating device

Housing Stainless Steel

Actuator spindle Stainless Steel

Guide bushing Copper

Gasket PTFE

Protective cap Stainless Steel

Pneumatic cylinder Aluminium

Table 4: Flange connection type DN 2

EN 1092-1, Form B, PN 40 or upon request

For special requirements the valve and the actuation system 
(e.g. with inductive position indicator) can be supplied with a 
special design.

Deviations from our standard design will be sized and speciÞ ed 
with the support of our engineers for the speciÞ c application.

Necessary Data for SpeciÞ  cation

Stored medium

Operating temperature T (°C or °F)

Operating pressure p (bar or psi)

Connection size DN 1

Tank height (m or ft)

Selection and Design

The main process data and product properties of the stored 
medium as well as the temperature of the stored product 
determine the material for the speciÞ c valve. Subsequently the 
nominal diameter  and the type of connection  are checked 
and selected.

The valve is available in nominal diameters of DN 150 mm / 6" 
and DN 200 mm / 8", whereas the connection for the pneumatic 
actuating device has a nominal diameter of DN 80 mm / 3".

The length of the actuator rope and of the emergency rope is 
determined by the height of the tank. The Þ nal adjustment is 
completed during installation. The material for the gasket is 
determined based on the operating conditions and/or other 
special requirements.

The material of the valve bottom plate needs to be compatible to 
the material of the tank bottom plate. If the material of the bottom 
plate is provided by the tank manufacturer, then close coordina-
tion between manufacturing planning and installation planning 
is necessary.

KA / 8 / 1007 / GB
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PROTEGO® SI/F

Internal Safety Valve

Function and Description

The PROTEGO® internal safety valve type SI/F is a shut-off 
valve and protects the downstream liquided lines of storage 
tanks and tanks in process plants of the chemical, petrochemi-
cal and pharmaceutical industries, thus increasing both safety 
and availability of the plants. 

The internal safety valve SI/F (Þ gure 1) consists of housing (1), 
mounting ß ange (2), valve seat (3), valve disc (4) and sealing 
(5). The mounting ß ange is welded into the tank shell. The valve 
seat is replaceable. The valve seat and valve disc have lapped 
metallic surfaces and an additional O-ring to ensure the required 
tightness. The spindle sealing (6) can be adjusted or replaced 
and is designed for a test pressure of 25 bar / 363 psi. 

A gate valve that is supplied by the user and serves for normal 
operation is connected to the external nozzle of the housing. 
The internal safety valve is kept open under normal operating 
conditions. It is only closed for longer shut-downs, in case of 
emergency or for necessary repairs to the gate valve. 

It is closed by an „internal sealing“, i.e. the valve is closed 
inside the tank. This ensures that the tank cannot leak in 
case of damage to external components or leakages in 
any connected pipelines.

The special design of PROTEGO® tank shut-off valves of type 
SI/F is such that only the mounting ß ange (2) is welded to the 

tank shell, and so most other parts can be replaced. Replace-
ment of important external parts does not require the draining of 
the tank. This fact provides signiÞ cant operation advantages.

Type SI/F by PROTEGO® is available in a range of nominal 
sizes and materials. Optionally, the internal safety valve can be 
equipped with an internal nozzle (7) to connect to a suction and 
Þ lling pipe or a swing pipe system. 

Tank shut-off valves of this type are usually operated manually. 
Versions with an explosion proof electric actuator for direct or 
remote control are also available.

Alternatively it is possible to use special versions with pneuma-
tic control under speciÞ c operating conditions (e.g. double-shell 
tank – Þ gure 2).

KA / 8 / 1007 / GB
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Design Types and SpeciÞ  cations

Two designs are available:

Internal safety valve, standard design

Internal safety valve with internal connection nozzle (7)

SI/F

SI/FA

Table 1: Dimensions Dimensions in mm / inches

DN a b c d e f g h i k

50 / 2" 375 / 14.76  75 / 2.95 170 /  6.69 240 /  9.45 205 /  8.07 14 / 0.55 30 / 1.18 305 / 12.01 250 /  9.84 54 / 2.13

65 / 2 ½" 400 / 15.75  85 / 3.35 190 /  7.48 305 / 12.01 205 /  8.07 14 / 0.55 30 / 1.18 305 / 12.01 240 /  9.45 45 / 1.77

80 / 3" 420 / 16.54  90 / 3.54 200 /  7.87 330 / 12.99 230 /  9.06 14 / 0.55 30 / 1.18 330 / 12.99 290 / 11.42 53 / 2.09

100 / 4" 440 / 17.32 100 / 3.94 225 /  8.86 270 / 10.63 230 /  9.06 14 / 0.55 30 / 1.18 330 / 12.99 270 / 10.63 40 / 1.57

150 / 6" 675 / 26.57 130 / 5.12 320 / 12.60 410 / 16.14 370 / 14.57 18 / 0.71 40 / 1.57 505 / 19.88 440 / 17.32 78 / 3.07

200 / 8" 735 / 28.94 145 / 5.71 365 / 14.37 540 / 21.26 405 / 15.94 18 / 0.71 45 / 1.77 540 / 21.26 450 / 17.72 68 / 2.68

Table 2: Material  selection

Design A B

Housing Steel Stainless Steel

Valve seat Stainless Steel Stainless Steel

Valve disc Stainless Steel Stainless Steel

Spring Stainless Steel Stainless Steel

Bushing PTFE PTFE

Hand wheel Steel Steel

Spindle sealing PTFE PTFE

Mounting ß ange Steel Stainless Steel

Table 3: Flange connection type

DIN 2501, Form C, PN 16, DN 200 PN 10 DIN
   other types upon request

ANSI 150 lbs RFSF ANSI

Selection and Design 

Together with the customer our engineers design and specify 
the valve for each speciÞ c application. The relevant plant speci-
Þ cations are taken into account when deÞ ning the required 
nominal sizes and connection types. Also the operating tempera-
ture and resulting special operating conditions may require special 
materials. The mounting ß ange material must be compatible 
with the tank material. If there are special requirements for the 
valve or operating parameters please contact us: If necessary 
we will arrange for special designs.

Necessary Data for SpeciÞ  cation

Stored medium

Tank height (m or ft)

Tank material

Connection diameter of drain pipe, DN (mm or inch)

KA / 8 / 1007 / GB



12 KA / 8 / 1007 / GB
All rights and alterations reserved acc. ISO 16016

Function and Description

PROTEGO® change-over valves type WV/T are mainly 
used together with other valves or safety devices (e.g. 
PROTEGO® ß ame arresters) on cryogenic storage tanks 
and on tanks in process plants of chemical, petrochemi-
cal and pharmaceutical industries. They increase the 
operating safety of the technical equipment to be protected 
because each valve or safety device can be checked, main-
tained or repaired without any service break-down.

The valves mainly consist of housing (1) with ß ange connections 
DN 1 and two lateral connection elbows (3, 4) with ß ange con-
nections DN 2 and the valve disc (2). If necessary it is possible 
to displace and turn the connection elbows. The valve seats are 
replaceable. The valve disc (2) with metallic sealing surface is 
movable on the valve spindle (6). This ensures good adjustment 
to the valve seats even with high temperature differences. The 
sealing between valve disc and valve spindle is provided by an 
O-ring. The valve spindle is guided by bearing bushings; to the 
outside it is sealed by an adjustable packing (7).

The change-over valve allows the operator to block one valve 
or safety device at a time by operating the handwheel (8). In 
normal operation the valve disc (2) is in central position and the 
gas/liquid ß ows through the two connection elbows (3, 4). By 
turning the hand wheel (8) to the stop, one of the connection 
elbows (3 or 4) is blocked while the other one remains open. The 
actual position of the valve disc (2) can be identiÞ ed from the 
position indicator (5) displayed on the valve spindle (6).

Due to their design and appropriately selected materials the 
valves are distinguished by their high functional safety and very 
good ß ow rates. All elements that affect the function are made 
out of stainless steel.

Because of the variable nozzle positions the design of the 
PROTEGO® change-over valves WV/T facilitates connection of 
valves or other safety devices both with angle or straightthrough 
connection without additional adaptors.

Positions of nozzles

Change-over valves of type WV/T stand out by their simple 
design, easy handling, the option of quick replacement of com-
ponents that effect the function and consequently by their excel-
lent availability and operational reliability. The lapped metallic 
sealing surfaces ensure a high degree of tightness even in low 
temperature ranges.

These valves are not ß ame transmission proof and do not refer 
to the European Explosion Protection Directive 94/9/EC, even if 
installed in explosive atmosphere.

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition.

Change-Over Valve

PROTEGO® WV/T

Ø
 e

b

DN1

Ø
 d

a

c

DN2 DN2

f
3 62 7 541 8

I.

II.

III.



13KA / 8 / 1007 / GB
for safety and environment

Design Types and SpeciÞ  cations

Special devices in heatable design can be used under speciÞ c 
operating conditions:

with crystallizing products or products which tend to form de-
posits that affect the function
in use under extreme weather conditions in winter (frost), 
when product vapour might condensate in the undercooled 
valve, so ice bridges could develop, which could probably 
block the valve disc

•

•

Selection and Design

Together with the customer our engineers design and specify 
the valve for the speciÞ c case. The relevant plant speciÞ cation is 
taken into account when deÞ ning the required nominal sizes and 
connection types.  In standard versions the maximum allowable 
service temperature is +200°C / 392°F under a maximum allow-
able operating pressure of 6 bar / 87 psi. The device must have 
sufÞ cient corrosion resistance with regard to the media to be 
stored or transported. If necessary, designs in special stainless 
steel quality should be selected.

Table 1: Dimensions Dimensions in mm / inches

DN1 80 / 3" 100 / 4" 150 / 6" 200 / 8" 200 / 8" 250 / 10"

DN2 80 / 3" 100 / 4" 150 / 6" 150 / 6" 200 / 8" 250 / 10"

a 780 / 30.71 780 / 30.71  960 / 37.80 960 / 37.80 1130 / 46.12 1450 / 57.09

b 250 /   9.84 250 /   9.84  310 / 12.20 310 / 12.20 330 / 13.47 360 / 14.17

c * 303 / 11.93 205 /   8.07  285 / 11.22 285 / 11.22 367 / 14.98 450 / 17.72

d 273 / 10.75 273 / 10.75  324 / 12.76 324 / 12.76 355 / 14.49 457 / 17.99

e 250 /   9.84 250 /   9.84  250 /   9.84 250 / 9.84 400 / 16.33 400 / 15.75

f 905 / 35.63 905 / 35.63 1070 / 42.13 1070 / 42.13 1195 / 48.78 1515 / 59.65

f min 810 / 31.89 810 / 31.89  950 / 37.40 950 / 37.40 1170 / 47.76 1360 / 53.54

f max 995 / 39.17 995 / 39.17 1190 / 46.85 1190 / 46.85 1310 / 53.47 1695 / 66.73

* for connection ß ange DIN PN16 resp. from DN 200 DIN PN 10

Table 2: Material selection

Design A B

Housing and connection elbows Steel Stainless Steel

Valve disc Hastelloy Hastelloy

Packing PTFE PTFE

Spindle sealing FPM FPM

Handwheel Steel Steel

The connection ß ange material must be compatible to the material of the plant component. Special models of change-over valves 
are available for speciÞ c requirements.

Table 3: Flange connection type

DIN 2501, Form C, PN 16; from DN 200 PN 10 DIN
   other types upon request

ANSI 150 lbs RFSF ANSI

Necessary Data for SpeciÞ  cation

Stored medium

Service temperature (°C or °F)

Operating pressure (bar or psi)

Tank material

Tank nozzle DN1 (mm or inches)

Tank nozzle DN2 (mm or inches)

Position of nozzle I, II or III
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In the pedal-operated version PF/TK the gauging nozzle pedal 
(6) is connected to both the housing (1) and the bracket (3). The 
cover (2) opens up to 80° and closes automatically.  

As an option the version PF/K can be delivered with automatic 
cover closing.

When using non ß ame transmission proof gauge hatches PF/K 
and PF/TK, it is necessary to take speciÞ c safety precautions 
during the gauging and sampling of ß ammable or contaminat-
ed liquids in order to prevent external sources of ignition from 
ß ashing into the tank and gases from escaping.

Gauge Hatch

PROTEGO® PF/K, PF/TK

Function and Description

PROTEGO® gauge hatches types PF/K and PF/TK are used 
as lockable gauge nozzles which are only opened for gauging 
or sampling. They can for instance be used in combination 
with PROTEGO® manual gauge devices, type H/P, or with the 
gauging and sampling devices, type VP/HK. Special designs 
with nozzles suitable for welding to the tank are also available.

The gauge hatches PF/K and PF/TK mainly consist of housing 
(1), cover (2) and bracket (3). The hinge bolt (4) connects the 
cover (2) with the bracket (3). Sealing between housing (1) and 
cover (2) is achieved through the gasket (5). As a standard the 
housing has stainless steel gauge marks (7).

All rights and alterations reserved acc. ISO 16016
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PROTEGO® PF/K

Design “A” 
manual cover closing

Design “B” 
automatic cover closing

PROTEGO® PF/TK

Pedal-operated version

automatic cover closing
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For gauging or sampling open the cover of the gauge hatch. 
Covers that close automatically have to be kept open during the 
gauging and sampling procedure. After Þ nishing the gauging 
and sampling close and lock the gauge hatch properly so that 
the tank is completely gas-tight.

Gauge hatches should not be opened during tank Þ lling due to 
evapouration and emission. They should be locked and protect-
ed against unintended opening.

Design Types and SpeciÞ  cations

Depending on the intended use the following designs are 
available: 

Gauge hatch with ß ange

Gauge hatch with ß ange

Gauge hatch with ß ange 
and pedal

PF/K   not closing automatically 

PF/K   closing automatically 

PF/TK closing automatically 

Table 1: Dimensions Dimensions in mm / inches

DN 100 / 4" 150 / 6" 200 / 8"

a 260 / 10.24 305 / 12.01 330 / 12.99

b 150 /   5.91 155 /   6.10 175 /   6.89

c 160 /   6.30 205 /   8.07 235 /   9.25

The nominal size depends on the dimensions of the gauging 
and sampling device.

Table 2: Material selection

Design A B C

Housing Aluminium Steel Stainless Steel

Cover Aluminium Steel Stainless Steel

The combination of steel and aluminium in explosive environ-
ments is prohibited due to  ignition danger.

Flange Connection Type

The ß ange connection is to DIN 2501, form B, PN 16; DN 200 
PN10. Optionally, the connecting ß ange can be made according 
to any international standard.

Necessary Data for SpeciÞ  cation

Stored product

Tank material

Tank nozzle DN (mm or inches)

for safety and environment
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DN 40 / 1½" and 50 / 2"

Gauging and Sampling Pipe

deß agration proof

PROTEGO® PU

Function and Description

PROTEGO® deß agration proof gauging and sampling pipes with 
integrated ß ame arresters type PU are used for explosion-proof 
gauging of tank contents and therefore protect the tank. The 
gauging and sampling pipes of type PU serve mainly for tank 
gauging in horizontal tanks using fuel dip stick or manual gau-
ging device e.g. of type H/P by PROTEGO®. Furthermore it is 
possible to take samples with suitable sampling pots. DN 50 / 2" 
is suitable for deß agration proof sampling.

The gauging and sampling pipes of type PU consist of insert pipe 
(1) with ß ame arresters (2) – equipped with FLAMEFILTER® (3) 
– connecting pipe (4), bushing (5) to be welded in the nozzle 
cover and cap (6). The number of ß ame arresters depends on 
the length of the gauging pipe. Please note the maximum di-
mension of 1.2 m / 3.94 ft for measure b and 4.1 m / 13.45 ft for 
measure c.

Type PU ensures ß ame transmission protection against 
atmospheric deß agrations or in-line deß agrations of gas/air mix-
tures or product vapour/air mixtures of substances from explo-
sion group IIA (MESG > 0.9 mm, NFPA group D) in all ranges 
of ß ammable concentrations up to a service temperature of 
+60°C / 140°F.

In normal operation the gauging pipe is closed with the cap. 
It is opened only for tank content gauging or sampling. If the 
escaping mixtures of product vapour/air ignite through external 
sources the ß ame arresters prevent ß ash back of atmospheric 
deß agrations or in-line deß agrations into the tank or the plant to 
be protected.

This device is type approved and tested according to the 
European Standard EN 12874 – Flame Arresters – as a protec-
tive system according to European Directive 94/9/EG – equip-
ment intended for use in potentially explosiv atmospheres. EC-
Type Examination CertiÞ cates issued by a European notiÞ ed 
body are available. Examination certiÞ cates from other approval 
authorities are available on request.

Ø d
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Design Types and SpeciÞ  cations

Table 1: Dimensions Dimensions in mm / inches

The measures a, b, y must be given with the order

DN minimum size d

25 / 1" 150 / 5.91

   32 / 1¼" 150 / 5.91

   40 / 1½" 200 / 7.87

50 / 2" 200 / 7.87

Table 2: Material selection

Design A B

Gauging pipe Steel Stainless Steel

Weld-in bushing Steel Stainless Steel

Cap Brass Stainless Steel

FLAMEFILTER® cage Steel Stainless Steel

FLAMEFILTER® Stainless Steel Stainless Steel

In design A the connecting pipe is equipped with reducing piece 
and blind cap – each with integrated sealing and chain. In design 
B the connecting pipe is closed with a hexagon cap connected 
to the retainer ring via chain and wire hoop. On request a tank 
car coupling according to EN 14420-6 is available as closing 
cap for DN 50.

Table 3: Explosion group

MESG
Expl. Gr. 

(IEC/CEN)
Gas Group 

(NEC/NFPA)

> 0,90 mm IIA D

Special approvals upon request

Selection and Design

Select the required nominal sizes based on the gauging equip-
ment size or nominal sizes of the connecting nozzle. Specify 
measures a, b and y for the deÞ nition of the quantity of inte-
grated ß ame arresters. 

The device must be sufÞ ciently resistant to corrosion through 
product vapour/air mixtures. This applies mainly to the 
FLAMEFILTER®. If necessary, designs in special stainless steel 
quality should be selected.

Necessary Data for SpeciÞ  cation

Storage product

Tank diameter (m or ft)

Tank nozzle height y (m or ft)

Length a (m or ft)

Length b (m or ft), max. 1.2 m / 3.94 ft

Please note the maximum length of 4.1 m / 13.45 ft for
measure c

Gauging pipe diameter DN (mm or inches)
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Manual Gauging Device

PROTEGO® H/P

Function and Description

The PROTEGO® manual gauging device type H/P is used to 
gauge the liquid level in either horizontal or vertical above-
ground tanks which are used to store either non-ß ammable 
or ß ammable liquids. It may also be used for storage tanks 
approved by customs. 

The device consists of a light metal frame with handle (1), the 
tape roll for the stainless steel measuring tape (2) with lowering 
weight (3) of either stainless steel or brass and the crank handle 
(4). 

The black anodized millimeter-scale measuring tape is 
calibrated by customs.   

For gauging the measuring tape including lowering weight is 
placed through the open gauging nozzle into the gauging pipe 
and lowered slowly until it reaches the gauging plate. The opera-
tor will feel the lowering weight hit the plate by the load relieving 
in the crank handle. The tape is slowly wound up until the wet 
section of the measuring tape appears. Now the liquid level can 
be read. This method is both simple and inexpensive.

For sampling attach a sampling pot to the lowering weight. 
Alternatively a thermometer may be attached for temperature 
readings. 

Necessary Data for SpeciÞ  cation

Specify the tank dimensions  for the length of the measuring 
tape.  

As a standard the measuring tape and lowering weight are 
made of stainless steel; optionally a brass lowering weight is 
available.

2

3

4

1

milimeter-scale
measuring tape

weight provided with 
calibration stamps

opening for fitting a sampling pot 
or a thermometer 

45 / 1.77

31
5 

/ 1
2.

40

36
5 

/ 1
4.
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35 / 1.38
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0 

/ 3
.9
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Dimensions in mm / inches



19KA / 8 / 1007 / GB

Notes:
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Gauging and Sampling Device

PROTEGO® VP/HK with PS/E, PR/0, PT/S and PG/H

with accessories
f

Ø c

g

Ø a

DN

e
b

d

2

3

4

5

11.1

1.5

1.4

1.2

2.1

3.2

3.1

4.1

4.2

4.3

1.3

1.6

5.3

5.1

5.3

5.2

Portable manual gauging 
and sampling device  
PROTEGO® VP/HK 

Dimensions in mm / inches

Sampling pot 
PROTEGO® PG/H 
capacity: 
1 liter /
0.22 gal (UK)

(2 liters / 
0.44 gal (UK) 
capacity =
measures in brackets)

Gauging nozzle 
PROTEGO® PS/E 

Gauging pipe 
PROTEGO® PR/0 

Gauging plate 
PROTEGO® PT/S 
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Function and Description

The PROTEGO® gauging and sampling assembly consists of 
the manual gauging and sampling device VP/HK (1), the gau-
ging nozzle PS/E (2), the gauging pipe PR/0 (3), the gauge plate 
PT/S (4) and the sampling pot PG/H (5). This assembly serves 
for gauging (determination of liquid level) and sampling in hori-
zontal or vertical aboveground tanks which store non-ß ammable 
or – if equipped appropriately – ß ammable liquids, the device 
may also be used for storage tanks approved by customs.

The portable manual gauging and sampling device VP/HK (1) 
consists of a light metal frame (1.6), a guide bushing for the 
stainless steel measuring tape (1.1) with lowering weight 
(1.2) made of stainless steel or brass, the locking clamp (1.3), 
crank handle (1.4) and tape brake (1.5). The millimeter-scale 
measuring tape – black anodized – is calibrated by customs.

The portable gauging and sampling device VP/HK is attached 
by a clamp to the Þ xing rod (2.1) of the gauging nozzle.

The gauging pipe PR/ 0 (3) is made of an insert- pipe with holes 
(3.1). The slip-on ß ange (3.2) is included in the shipment and 
has to be welded on during on-site assembly. 

The gauging nozzle with hinged cover and clip-lock PS/E (2) 
is attached to the counter-ß ange of the gauging and sampling 
pipe. The locking nozzle has the Þ xing rod (2.1) attached for 
connecting the gauging and sampling device VP/HK. 

The gauge plate PT/S (4) consists of the gauge plate (4.1), the 
guide screws (4.2) for the gauging pipe PR/0 (3) and the adjus-
ting pins (4.3) to be welded to the tank bottom. 

The sampling pot PG/H (5) consists of housing (5.2) with 
metallic sealing valve discs (5.3) and snap-hook (5.1). The 
sampling pot is made of stainless steel and has conductive 
plastic caps. Specify the required capacity (1 l or 2 l / 0.22 gal (UK) 
or 0.44 gal (UK). 

For gauging release the tape brake (1.5) and use the crank 
handle (1.4) to put the measuring tape (1.1) including lowering 
weight through the open gauging nozzle (2) into the gauging 
pipe (3); lower it slowly until it hits the gauge plate. You will feel 
the lowering weight hit the table by the load relieving in the crank 
handle lever. Slowly wind up the tape until the wet section of 
the measuring tape appears on the edge of the guide bushing. 
Apply the brake and read the liquid level. 

For sampling use the snap hook to attach the sampling pot PG/H 
(5) on the lowering weight (1.2) and lower it through the gauging 
pipe PR/0 (3) down into the tank. During lowering the valve discs 
(5.3) are open. They close when changing the direction on the 
crank handle (1.4) at the required dip depth and thus collect the 
trapped liquid. In this way samples of the liquid can be taken at 
any desired level. The required sampling level can be read from 
the measuring tape at the upper edge of the guide bushing; it is 
the dip depth. Then wind up the pot with the trapped liquid up to 
the spring stop, unhook it and empty it into a prepared container 
by lifting the spindle of the lower valve disc.

The entire assembly can be calibrated. In combination with 
the PROTEGO® gauging pipe PR/0 it is not ß ame transmission 
proof and therefore not suitable for ß ammable liquids. Flame-
transmission-proof gauging or sampling is possible in combi-
nation with the PROTEGO® deß agration proof gauging pipe, 
type PU. 

Design Types and SpeciÞ  cations

The assembly can be ordered either as complete unit or in 
individual devices. Please specify the nominal diameters DN 
for gauging nozzle and gauging pipe. 

1) Manual gauging and sampling device VP/HK including 

2) Gauging nozzle PS/E, DN (mm or inches)

3) Gauging pipe PR/0, DN (mm or inches)

4) Gauge plate PT/S 

5) Sampling pot PG/H

Table 1: Dimensions Dimensions in mm / inches

DN a b c e f g

100 / 4"
150 / 
5.91

150 / 
5.91

305 / 
12.01

300 / 
11.81

640 / 
25.20

280 / 
11.02

150 / 6"
200 / 
7.87

150 / 
5.91

375 / 
14.76

300 / 
11.81

640 / 
25.20

280 / 
11.02

Measure d must be given with the order

Table 2: Material selection

Measuring tape (1.1) Stainless Steel

Lowering weight (1.2) Stainless Steel

Crank handle (1.4) Aluminium

Frame (1.6) Aluminium

Gauging nozzle (2) Steel or Stainless Steel 

Gauging pipe (3) Steel or Stainless Steel 

Gauging plate (4) Steel or Stainless Steel 

Sampling pot (5) Stainless Steel

Selection and Design

The materials of the tank and storage medium determine the 
basic materials to be selected.

Necessary Data for SpeciÞ  cation

Tank material and stored product are required for selecting the 
materials of gauging nozzle, gauging pipe and gauge plate.  

Specify the tank dimensions  for the lengths of tape and 
gauging pipe PR/0. 

Specify the required capacity for the sampling pot PG/H 
(1 l or 2 l / 0.22 gal (UK) or 0.44 gal (UK)).
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Sampling and Air Bleed Valve

deß agration proof

PROTEGO® ZE/WU

Standard design up to PN 25

Function and Description

The PROTEGO® sampling and air bleed valve ZE/WU is used 
for ß ame transmission proof venting of pipelines and equipment 
that store or transport ß ammable liquids, and for taking liquid 
samples.

The valve incorporates an end-of-line deß agration ß ame
arrester. If the gas/air mixtures or product vapour/air mixtures 
ignite during venting the valve prevents ß ash back into the 
system component to be protected.

The sampling and air bleed valve of type ZE/WU consists of the 
threaded angle valve (1) with hand wheel and female thread 
(pipe thread G½"up to G1") and the ß ame arrester (2) with cover 
(3).

Optionally the elbow Þ tting (4) is available as outlet for sampling. 
The ß ame arrester (2) consists of the ß ame arrester cage with 
FLAMEFILTER®.

The valve opens with the hand wheel. For sampling hold a sui-
table container ready.  

Simple, sturdy design. Suitable for nearly all ß ammable liquids. 
Installation in any position.

Flame transmission protection is guaranteed against atmos-
pheric deß agrations of gas/air mixtures or product vapour/air 
mixtures of explosion groups IIA, IIB1, IIB2, IIB3 and IIB (NFPA 
group D to C) up to a service temperature of +60°C / 140°F.

This device is Type Approved and tested according to the Eu-
ropean Standard EN 12874 – Flame Arresters – as a protective 
system according to European Directive 94/9/EG – Equipment 
Intended for Use in Potentially Explosive Atmospheres. EC-
Type Examination CertiÞ cates issued by a European NotiÞ ed 
Body are available. Examination certiÞ cates from other approval 
authorities are available on request. 

Designs and SpeciÞ  cations

There are two designs available: 

Sampling and air bleed valve, standard design 

Sampling and air bleed valve with elbow

ZE/WU -  1

ZE/WU -  2

Special designs are available on request.
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Table 1: Dimensions Dimensions in mm / inches

DN a b Ø c d e f

15 / G½"
40 /
1.57

140 /
5.51

 70 /
2.76

80 /
3.15

 96 /
3.78

67 /
2.64

20 / G¾"
50 /
1.97

165 /
6.50

 85 /
3.35

80 /
3.15

 89 /
3.50

67 /
2.64

25 / G1"  
65 /
2.56

200 /
7.87

100 /
3.94

95 /
3.74

104 /
4.09

67 /
2.64

Table 2: Explosion group

MESG
Expl. Gr. 

(IEC/CEN)
Gas Group 

(NEC/NFPA)

�• 0,50 mm IIB C

Table 3: Material selection

Design A B

Threaded angle valve Steel Stainless Steel

Elbow Stainless Steel Stainless Steel

Cover Stainless Steel Stainless Steel

FLAMEFILTER® Stainless Steel Stainless Steel

The valve must be sufÞ ciently resistant to corrosion through 
the gas/air mixtures or product vapor/air mixtures. This applies 
mainly to the FLAMEFILTER®.

Table 4: Type of connection

Pipe thread DIN ISO 228 T1  DIN

Order example

Materials and chemical resistance: 
Technical information upon request 

ZE/WU – ¾" B–1 –

—— Type

—— Nominal size

—— Material

Tab. 1 —

Tab. 3 —

—— 1 or 2

ZE/WU –
 

––

Design
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Condensate Drain Valve

deß agration proof

PROTEGO® ZE/TK

Function and Description

The PROTEGO® condensate drain valve type ZE/TK is used 
for ß ame transmission proof condensate drainage on valves 
or parts of the plant such as tanks, pipelines, etc., where ß am-
mable liquids may condensate and therefore ß ammable product 
vapour/air mixtures could develop. Furthermore the drain valves 
can be used for the venting of tanks, parts of plants and lines 
that store or transport ß ammable liquids. The drain valve incor-
porates an end-of-line deß agration ß ame arrester.

The condensate drain valve type ZE/TK consists of the ball valve 
(1) with hand lever (2) and female thread (pipe thread G½" up to 
G1") and the ß ame arrester (3) with cover (4).

Optionally the elbow Þ tting (5) is available as outlet.

The ß ame arrester (3) consists of ß ame arrester cage and 
FLAMEFILTER®.

The ball valve is opened with the hand lever. When draining 
condensate hold a suitable container ready. When draining 
ß ammable and/or toxic products observe the appropriate safety 
provisions.

Simple, sturdy design. Suitable for nearly all ß ammable liquids. 
The condensate drain valve may be installed in any position.

Flame transmission protection is guaranteed against atmos-
pheric deß agrations of product vapour/air mixtures of explosion 
groups IIA, IIB1, IIB2, IIB3 and IIB (NFPA groups D to C) up to a 
service temperature of +60°C / 140°F.

This device is Type Approved and tested according to the 
European Standard EN 12874 – Flame Arresters – as a protec-
tive system according to European Directive 94/9/EG – Equip-
ment Intended for Use in Potentially Explosive Atmospheres. 
EC-Type Examination CertiÞ cates issued by a European Noti-
Þ ed Body are available. Examination certiÞ cates from other 
approval authorities are available on request. 

Designs and SpeciÞ  cations

There are two designs available: 

Condensate drain valve, standard design 

Condensate drain valve with elbow

ZE/TK -  1

ZE/TK -  2

Special designs are available on request. 
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Table 1: Dimensions Dimensions in mm / inches

DN a b c Ø d e f g h i k l

15 / G½" 60 / 2.36 30 / 1.18 33 / 1.30 32 / 1.26 110 / 4.33 55 / 2.17 27 / 1.06 45 / 1.77 54 / 2.13 38 / 1.50 67 / 2.64

20 / G¾" 65 / 2.56 35 / 1.38 33 / 1.30 38 / 1.50 110 / 4.33 60 / 2.36 34 / 1.34 45 / 1.77 54 / 2.13 38 / 1.50 67 / 2.64

25 / G1"  73 / 2.87 40 / 1.57 33 / 1.30 45 / 1.77 110 / 4.33 65 / 2.56 41 / 1.61 45 / 1.77 54 / 2.13 38 / 1.50 67 / 2.64

Table 2: Explosion group

MESG
Expl. Gr. 

(IEC/CEN)
Gas Group 

(NEC/NFPA)

�• 0,50 mm IIB C

Table 3: Material

Ball valve Stainless Steel

Elbow Stainless Steel

Cover Stainless Steel

FLAMEFILTER® Stainless Steel

The valves must be sufÞ ciently resistant to corrosion through 
the gas/air mixtures or product vapour/air mixtures. This applies
mainly to the FLAMEFILTER®. If necessary, designs in special
stainless steel quality should be selected.

Table 4: Type of connection

Pipe thread DIN ISO 228 T1 DIN

KA / 8 / 1007 / GB

—— Type

—— Nominal size

Tab. 1 —

—— 1 or 2

ZE/TK –
 

–

Design

Order example

Materials and chemical resistance: 
Technical information upon request 

¾"ZE/TK – 1 –
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Floor Drain

deß agration proof

PROTEGO® AS/S and AS/D

Function and Description

PROTEGO® deß agration proof ß oor drains of types AS/S or AS/D 
provide ß ame transmission proof protection of surface water 
pipelines or pipelines which lead to underground storage tanks 
of ß ammable and non-ß ammable liquids; they can for instance 
protect rainwater lines during fueling on airÞ elds or helicopter 
bases. Deß agration proof ß oor drains of types AS/S or AS/D 
prevent gas/air mixtures or product vapour/air mixtures of ß am-
mable liquids that may ingress into the drainage system from 
exploding within the pipelines if there is risk of ignition by any 
external sources. 

If an ignition occurs the ß ame arrester prevents ß ashback of 
atmospheric deß agrations into the drainage pipeline to be 
protected. 

PROTEGO® ß oor drains of types AS/S and AS/D consist of hou-
sing (1), inlet grid (2), ß ame arrester unit (3), strainer basket (4) 
and – if applicable – the self-extinguishing element (5). Type 
AS/D is equipped with an insert (6) for the ß ame arrester (3) and 
the immersion insert (7). The PROTEGO® ß ame arrester unit 
consists of ß ame arrester cage, FLAMEFILTER® and spacers. 
The housing (1) has a ß ange connection to DIN 2501 or any 
other international standard. The types differ by their ß ange con-
nections: AS/S with lateral and AS/D vertical ß ange connection. 
In type AS/S the housing has an additional lock screw with gas-
ket. The removable strainer basket protects the ß ame arrester 
against clogging up and facilitates maintenance. 

In the event of damage when critical quantities of ß ammable 
liquids or gas mixtures continue to enter the drainage system 
for a longer period, there is a hazard of stabilized burning on 
the surface of the ß ame arrester in addition to the deß agration 
hazard.

Therefore the bottom drain AS/S can be optionally equipped 
with a self-extinguishing element. In case of Þ re the self-ex-
tinguishing element closes the drain and prevents explo-
sions in the drainage system: Stabilized burning above the 
FLAMEFILTER® burns down a fusible link (8) and a cover plate 
closes the strainer basket. The ß ame extinguishes and the 
ß owing of ß ammable gases is stopped. The use of ß oor drains with-
out self-extinguishing element is limited to ß ammable liquids with 
ß ashpoints TFP �• 35°C / 95°F and ignition temperature Tz �• 220°C / 
428°F. So, ß oor drains with and without self-extinguishing 
elements may be used for typical aviation fuels such as Jet-A 
and Kerosene.

PROTEGO® deß agration proof ß oor drains of types AS/S or 
AS/D without  self-extinguishing elements are always used 
when the operating conditions require drainage even in case 
of Þ re. According to the type examination certiÞ cates this model 
is ß ame-transmission-proof against atmospheric deß agrations 
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Selection and Design

Regarding ß ow resistance the ß oor drain is designed for surface 
water contaminated with liquid hydrocarbons (gasoline, avgas 
– speciÞ c density max. 1.2 kg/m3 / 0.075 lb/cu ft). Any other 
requirements must be speciÞ ed in your order. 

The devices must be sufÞ ciently resistant to corrosion through 
the gas/air mixtures or product vapour/air mixtures. This applies 
mainly to the FLAMEFILTER®. If necessary, designs in special 
material quality should be selected. 

The clearance has to be taken into account when dimensioning 
the ground excavations for vertical or horizontal pipelines

Necessary Data for SpeciÞ  cation

Possible composition of ß ammable liquids

Design

and short time burning of gas/air mixtures or product vapour/air 
mixtures of explosion group IIA (NFPA group D) up to a service 
temperature of +60°C / 140°F – for limited use with ß ammable 
liquids of explosion group IIA (NFPA group D) with ß ashpoints 
�• 35°C / 95°F and ignition temperature �• 220°C / 428°F. 

The deß agration proof special design of PROTEGO® type AS/S 
including self-extinguishing element can be used for all ß am-
mable liquids of explosion group IIA (NFPA group D).

These devices are Type Approved and tested according to the 
European Standard EN 12874 – Flame Arresters – as a protec-
tive system according to European Directive 94/9/EG – Equip-
ment Intended for Use in Potentially Explosive Atmospheres. 
EC-Type Examination CertiÞ cates issued by an European 
NotiÞ ed Body are available. Examination certiÞ cates from other 
approval authorities are available on request.

Design Types and SpeciÞ  cations

There are three designs available: 

AS/S lateral ß ange connection, 
without  self-extinguishing element

AS/S lateral ß ange connection, 
with  self-extinguishing element

AS/D vertical  ß ange connection, 
without  self-extinguishing element

Table 1: Explosion group

MESG
Expl. Gr. 

(IEC/CEN)
Gas Group 

(NEC/NFPA)

> 0,90 mm IIA D

Table 2: Material

Housing Steel

Strainer basket Stainless Steel

Flame arrester cage Stainless Steel

FLAMEFILTER® Stainless Steel

Special materials upon request

Table 3: Flange connection type

AS/S: DIN 2501, Form C, PN 16, DN 100 

AS/D: DIN 2501, Form C, PN 16, DN 150

Flange connections according to other international standards 
on request.
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Float-Operated Swing Pipe Unit

PROTEGO® SA/S

Function and Description

The PROTEGO® swing pipe unit SA/S is a ß oat-operated suction
system for Þ xed roof tanks, Þ xed roof tanks with internal 
ß oating roof, ß oating roof tanks or horizontal tanks. It can be 
used with tanks that store either non-ß ammable or ß ammable 
liquids. The product is removed below the liquid level. Such sys-
tems are used when it is important that the stored medium is 
always removed from below the liquid level. Full emptying of the 
tank is not possible using the swing pipe unit.

The swing pipe system mainly consists of the swivel joint (2) 
including the hinge foot (8) to be welded to the tank bottom, the 
swing pipe (1) with inlet elbow (3) and one or more ß oats (5). 
The scope of supply also includes the lift stop rope (9) (including 
the necessary clamps, thimbles and shackles) of which one end 
is mounted to the swing pipe (1) and the other end to the lug on 
the bottom (10) which has to be welded to the tank bottom.

10

11

1  

2 

3 
4 

5

6

7
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The hinge foot is connected to the swivel joint. The hinge foot 
height is adjusted on site and has to be welded to the tank bot-
tom. The hinge foot is in the standard scope of supply.

If necessary the swing pipe with inlet elbow can be supplied in 
ß anged sections. On request we can weld the swing pipe sec-
tions together on site.

The swing pipe has a Þ xed foot (6) and if necessary also a loose 
foot (7). The inlet elbow (3) of the swing pipe has a suction inlet 
cup (4) attached to it. 

For emergency operation of the swing pipe it is possible to sup-
ply the system with an emergency rope (11) which can be at-
tached to the swing pipe and a hand hole. 

The system works automatically, so the ß oat (5) keeps the swing 
pipe (1) in the appropriate position with the tank’s Þ lling level. 
The inlet elbow (3) and the suction inlet cup (4) move in ac-
cordance with the liquid level. When using the unit in ß oating 
roof tanks or Þ xed roof tanks with ß oating roof the ß oat is guided 
below the tank roof.

The ß oat (5) design is calculated using the speciÞ c density of 
the stored liquid.

If pumps are connected to the suction system they have to be 
dry-running proof for the case that there is no more liquid to be 
removed.

The lift stop cable (9) is used to keep the system on maximum 
shear angles, while the Þ xed foot (6) or loose foot (7) – if any 
– supports the system at the minimum level or with an empty 
tank.

The system design incorporates many years of experience in 
the mineral oil industry. The ß oat is arranged in such a way that 
no air can be sucked in at any of the pipe positions. Additionally 
the swing pipe has drill holes in order to minimize the buoyancy 
of the swing pipe (this prevents the rising liquid level from clos-
ing the pipe opening and allows the swing pipe to work as a ß oat 
itself. It also prevents the inlet elbow from rising above the liquid 
level which otherwise could occur with the larger sizes).

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition and therefore can be installed in 
explosive atmosphere.

Design Types and SpeciÞ  cations

The swing pipe system described here is the standard design. 
Special designs are available on request such as those for hori-
zontal tanks. Please do not hesitate to ask for further informa-
tion.

Customized solutions can be developed together with the cus-
tomer for special applications.

Double-bend swing pipe systems have to be used in tanks with 
small diameters and large heights.

Material

The pipes are seamless or welded pipes of aluminium, steel or 
stainless steel. The ß oats are made of stainless steel, the ball 
bearing joints are of steel or stainless steel.

Flange Connection Type

The standard tank ß ange connection is to DIN 2501, PN 16. 
Optionally, the tank connecting ß ange can be made according to 
any international standard.

Selection and Design

The appropriate dimensions of the individual parts and most 
importantly the system’s hinge length are determined depen-
ding on the required nominal diameter and the container or tank 
dimensions. The design has to take into account other tank 
equipment such as heating pipes, etc.. Openings of sufÞ cient 
size have to be provided for installing the system into the tank. 
The minimum manhole diameters are speciÞ ed for approval in 
the system drawing.

Materials for swing pipe and swivel joints are selected according 
to the tank speciÞ cation, and the operator and manufacturer are 
involved in the selection. The device must have sufÞ cient corro-
sion resistance with regard to the media to be stored or trans-
ported. If necessary, designs in special material quality should 
be selected.

Necessary Data for SpeciÞ  cation

Tank diameter (m or ft)

Tank height (m or ft)

Maximum Þ lling level (m or ft)

Tank nozzle height (m or ft)

Nominal diameter (DN in mm or inches)

Stored product

Other Tank Equipment
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Float-Operated Skimming System

PROTEGO® SA/DA

Function and Description

The PROTEGO® skimming system type SA/DA is a ß oat-
operated swing pipe unit with a separate skimmer. It can be 
used in Þ xed roof tanks that store either non-ß ammable or ß am-
mable liquids and where it is necessary to separate liquids with 
different density. The design guarantees that a product of lower 

speciÞ c weight can be sucked off the surface of a medium with 
higher speciÞ c weight. Systems of this type are used as oil skim-
ming systems in slop tanks in order to suck the oil residues off 
the surface of the tank contents. 
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The skimming system mainly consists of the swivel joint (1), the 
hinge foot (7) afterwards to be welded to the tank bottom, the 
swing pipes (4, 5) with support (5.1), the swivel joint (2) with 
ß oat crossbar (8) including Þ xing equipment, the lifting ß oat(s) 
(9), the two upper swing pipes (6), the upper swivel joint (4) and 
the skimming ß oat (10). The scope of supply also includes the lift 
stop rope (11) one end of which is attached to the lug of swing 
pipe (5.2) and the other end to the lug (12) that has to be welded 
to the tank bottom on site.

The system works automatically, so the lifting ß oat(s) (9) keep(s) 
the swing pipes (4, 5) in an optimum position with the tank’s 
Þ lling level. As a result the skimming ß oat (10) is always kept 
at the same pre-adjusted operating depth regardless of the 
liquid level. 

The speciÞ c densities of the actual liquids are used for calcula-
ting the design of both the lifting ß oats (9) and the skimming 
ß oat (10).

If pumps are connected to the skimming system they have to be 
dry-running proof in case there are no product residues on the 
liquid surface to be skimmed.

The lift stop rope (11) limits the system to the maximum Þ lling 
level or keeps it on maximum shear angles while the support 
(5.1) holds the system at the required minimum level with an 
empty tank.

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition and can be installed in explosive 
attmosphere.

The system design incorporates many years of experience in 
the mineral oil industry. 

When using systems of this type please note that in particular 
with thin skim layers the actual storage medium may be sucked 
off to a certain extent.

Design Types and SpeciÞ  cations

The skimming system described here is the standard design. 
Special designs are available on request. Please do not hesitate 
to ask for further information.

Customized solutions can be developed together with the cus-
tomer for special applications.

Double-bend skimming systems have to be used in tanks with 
small diameters and large heights.

Material

In general the pipes with nominal sizes DN 80 / 3", DN 100 / 4" 
or DN 150 / 6" are made of stainless steel. Float and ball bearing 
joints are made of stainless steel. Different materials are avai-
lable. 

Flange Connection Type

The standard tank ß ange connection is to DIN 2501, PN 16. 
Optionally, the tank connecting ß ange can be made according to 
any international standard.

Selection and Design

The appropriate dimensions of the individual elements and most 
importantly the system’s hinge length are determined depending 
on the required nominal diameter and the speciÞ ed container or 
tank dimensions. The design has to take into account other tank 
equipment such as heating pipes, etc.. Openings of sufÞ cient 
size have to be provided for installing the system into the tank. 

Materials for swing pipe and swivel joints are selected according 
to the tank speciÞ cation, and the operator and manufacturer are 
involved in the selection. 

The device must have sufÞ cient corrosion resistance with regard 
to the media to be stored or transported. If necessary, designs in 
special material quality should be selected.

Necessary Data for SpeciÞ  cation

Tank diameter (m or ft)

Tank height (m or ft)

Maximum Þ lling level (m or ft)

Tank nozzle height (m or ft)

Tank nozzle length (m or ft)

Nominal diameter (DN in mm or inches)

SpeciÞ c weight of the storage medium 

SpeciÞ c weight of the surface medium 
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Floating Roof Drainage System with Metal Hose Joints 

PROTEGO® SE/K

Function and Description

The PROTEGO® ß oating roof drainage system type SE/K is 
produced as a so-called single scissor-pipe-system. It is used 
in ß oating roof tanks or Þ xed roof tanks with an internal ß oating 
roof and can be used for tanks storing either non-ß ammable 
or ß ammable liquids in regions where the temperatures may fall 
below freezing point. The ß oating roof drainage system drains 
the rainwater off the ß oating roofs of storage tanks into the 
sewer pipe, and ensure that the rainwater is not contaminated 
by the stored product. 

The ß oating roof drainage system SE/K mainly consists of the 
joints (roof joint (1), intermediate joint (2) and bottom joint (3)), 
the metal hoses (4), the upper scissor pipe (5) and the lower 
scissor pipe (6). The so-called hinge length of the system is de-
termined by the lift of the ß oating roof. 

The upper scissor pipe is connected to the roof drain valve which 
is not part of standard scope of supply. When the roof drain 
valve is open the system works automatically, in other words the 
rainwater on the ß oating roof can ß ow through the scissor pipes 
into the connected drain pipe.

Compared to conventional systems this special PROTEGO® 
design excels by its perfect operational safety; it is completely 
self-contained and pressure-proof and none of its sealing 
elements is under dynamic stress.

Contrary to conventional systems the drain water doesn’t pass 
through the actual joints: Therefore sealing elements such as 
gaskets, O-rings, etc., which may leak, are not required.

General forces which may occur due to dislocation or uneven 
movements of the ß oating roof are absorbed through design and 
arrangement of the joints and thus have no negative effects on 
the system. 

The lower scissor pipe (6) has a Þ xed foot including supporting 
feet. The metal hoses (4) are special corrugated hoses with 
additional protective braiding. 

The roof joint (1) and the bottom joint (3) consist of components 
that are connected with the metal hose (4). The intermediate 
joint (2) consists of the intermediate joint bearing and the 
intermediate joint components that are connected with the metal 
hoses (4).
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All developing forces are absorbed by this robust bearing which 
is surrounded and therefore lubricated by the storage medium. 
As a consequence the ß exible elements such as metal hoses 
(4) are completely pressure-balanced and under bending stress 
only within the permitted limits.

The bottom pipe (7) – if part of the supply – is equipped with 
adjustable supporting feet. 

The operating safety of this special design is optimal because 
it is a self-contained pressure-proof system where the sealing 
elements are not under dynamic stress.

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition and can be installed in explosive 
atmosphere.

Design Types and SpeciÞ  cations

Customized solutions that vary from the standard design are 
available on request. 

Valves such as PROTEGO® D/SR or D/SR-W can be used 
as roof drain valves. For information about the function and 
description of these roof drain valves please refer to the sepa-
rate data sheets.

Material Selection

The scissor pipes DN 80 / 3" or DN 100 / 4" are seamless steel 
pipes, the metal hoses are made from stainless steel. As an 
option the scissor pipes may be made from stainless steel. 

Flange Connection Type

The standard tank ß ange connection is to DIN 2501, PN 16. 
Optionally, the tank connecting ß ange can be made according to 
any international standard.

Selection and Design

The PROTEGO® ß oating roof drainage system type SE/K is 
available in nominal sizes DN 80 / 3" and DN 100 / 4".  

The appropriate dimensions of the individual elements and most 
importantly the system’s hinge length are determined depending 
on the required nominal size and the tank dimensions.

The design has to take into account other tank equipment such 
as heating pipes, etc. Openings of sufÞ cient size (e.g. manhole) 
have to be provided for installing the system into the tank. The 
device must have sufÞ cient corrosion resistance with regard to 
the media to be stored or transported. If necessary, models in 
special material quality should be selected.

Necessary Data for SpeciÞ  cation

Tank diameter (m or ft)

Tank height (m or ft)

Tank nozzle height (m or ft)

Highest and lowest level of the ß oating roof (m or ft)

Other tank equipments
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Floating Roof Drainage System with Ball Bearing Joints

PROTEGO® SE/CK

Function and Description

The PROTEGO® ß oating roof drainage system type SE/CK is 
produced as a so-called single scissor-pipe-system. It is used 
in ß oating roof tanks or Þ xed roof tanks with an internal ß oating 
roof and can be used for tanks storing either non-ß ammable or 
ß ammable liquids. The ß oating roof drainage system drains the 
rainwater off the ß oating roofs of storage tanks into the sewer 
pipe, and ensures that the rainwater is not contaminated by the 
stored product. 

The ß oating roof drainage system mainly consists of the joints 
(roof joint (1), intermediate joint (2) and bottom joint (3)), the 
upper scissor pipe (4) and the lower scissor pipe (5). The so-
called hinge length of the system is determined by the lift of the 
ß oating roof. 

The upper scissor pipe is connected to the roof drain valve which 
is not part of the standard scope of supply. When the roof drain 

valve is open the system works automatically, in other words the 
rainwater on the ß oating roof can ß ow through the scissor pipes 
into the connected drain pipe.

Usually the joints are ball bearing joints with an appropriate seal-
ing.

General forces which may occur due to dislocation or uneven 
movements of the ß oating roof are absorbed through design and 
arrangement of the joints and thus have no negative effects on 
the system. 

The lower scissor pipe can be equipped with a support foot. 

The bottom pipe (6) – if part of the supply – can be optionally 
equipped with adjustable supporting feet.

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition.
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Design Types and SpeciÞ  cations

Customized solutions that vary from the standard design are 
available on request. 

Valves such as PROTEGO® D/SR or D/SR-W can be used 
as roof drain valves. For information about the function and 
description of these roof drain valves please refer to the sepa-
rate data sheets.

Material Selection

The scissor pipes of the matching nominal sizes DN 80 / 3", 
DN 100 / 4" or DN 150 / 6" are made of seamless steel pipes. 
The ball bearing joints are made of steel. Different materials are 
available on request.

Flange Connection Type

The standard tank ß ange connection is to DIN 2501, PN 16. 
Optionally, the tank connecting ß ange can be made according to 
any international standard.

Selection and Design

Floating roof drainage systems of type SE/CK are available in 
the nominal sizes DN 80 / 3", DN 100 / 4" and DN 150 / 6". 

The appropriate dimensions of the individual elements and most 
importantly the system’s hinge length are determined depending 
on the required nominal size and the tank dimensions.

The design has to take into account other tank equipment such 
as heating pipes, etc. Openings of sufÞ cient size (e.g. manhole) 
have to be provided for installing the system into the tank. The 
device must have sufÞ cient corrosion resistance with regard to 
the media to be stored or transported. If necessary, models in 
special material quality should be selected.

Necessary Data for SpeciÞ  cation

Tank diameter (m or ft)

Tank height (m or ft)

Tank nozzle height (m or ft)

Highest and lowest level of the ß oating roof (m or ft)

Other tank equipments
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Function and Description

PROTEGO® roof drain valves types D/SR or D/SR-W function 
like collection bowls and pass the collected rain water from the 
ß oating roof through the scissor pipes of a PROTEGO® ß oating 
roof drainage system, such as SE/K or SE/CK, into the sewage 
water system. They are used on ß oating roof tanks, which store 
ß ammable and non-ß ammable liquids. Under normal opera-
ting conditions the roof drain valve is open. If there is danger of 
freezing the valve is closed manually by the quick-action shut-
off (5). In case of any leakage the non-return valve (7) prevents 
the stored medium from escaping to the ß oating roof. The inlet 
screen (3) protects the roof drain valve from any dirt, leaves or 
nesting birds. 

Sealing between valve housing (1) and valve housing in-
sert (2) is achieved through a ß at gasket (8). The valve hous-
ing insert (2) and the non-return valve (7) contain the gaskets 
(9, 10).

To close the inlet press the valve disc (6) with the quick-action 
shut-off (5) down on the gasket (9) in the valve housing insert.  In 
the standard design the insert (2) is equipped with a non-return 
valve (check valve) (7). The non-return valve (7) is hinged. The 
inlet screen (3) is fastened between the cover (4) and the valve 
housing insert (2).

These valves are not ß ame-transmission-proof and therefore 
they are not subject to the European Explosion Protection 
Directive 94/9/EG when used in explosive atmosphere.

A hazard analysis (which considers the material selection and 
function of the device) shows that the device doesn’t have any 
potential sources of ignition and can be installed in explosive 
atmosphere.

Design Types and SpeciÞ  cations

Two designs are available:

Roof drain valve with vertical connection 

Roof drain valve with horizontal connection

D/SR

D/SR-W

As an option a special design of the roof drain valve is available 
with protection against unauthorized closing of the quick-action 
shut-off.

All rights and alterations reserved acc. ISO 16016
KA / 8 / 1007 / GB

Roof Drain Valves
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Flange Connection Type

In type D/SR the housing bottom is equipped with a loose ß ange 
with threaded holes according to DIN 2501, PN 16, or optionally 
according to any other international standard.

In the standard model of type D/SR-W the housing is equipped 
with a lateral ß ange connection to DIN 2501, PN 16, or 
optionally according to any other international standard. An 
additional ß ange connection is available as extra.

Selection and Design

The speciÞ ed maximum rainfall is required to determine the 
required nominal size. Alternatively, the connection size of the 
roof drain valve corresponds with the existing nominal dimen-
sion of the ß oating roof drainage system. Roof drain valves with 
2 or 3 non-return valves are available as an option.

Necessary Data for SpeciÞ  cation

Maximum rainfall to be drained off (m³/h or CFH)

Material of ß oating roof

Connection size of the ß oating roof drainage system DN 
(mm or inches)

Design of ß oating roof drainage system

Table 1: Dimensions D/SR Dimensions in mm / inches

DN 80 / 2" 100 / 4" 150 / 6"

a 550 / 21.65 600 / 23.62 650 / 25.59

b 490 / 19.29 540 / 21.26 590 / 23.23

c 450 / 17.72 500 / 19.69 550 / 21.65

d 240 / 9.45 280 / 11.02 330 / 12.99

e 490 / 19.29 490 / 19.29 490 / 19.29

f 160 / 6.3 180 / 7.09 240 / 9.45

g 200 / 7.87 220 / 8.66 285 / 11.22

h M 16 M 16 M 20

Table 2: Dimensions D/SR-W    Dimensions in mm / inches

DN 80 / 2" 100 / 4" 150 / 6"

a 550 / 21.65 600 / 23.62 650 / 25.59

b 490 / 19.29 540 / 21.26 590 / 23.23

c 450 / 17.72 500 / 19.69 550 / 21.65

d 205 / 8.07 250 / 9.84 320 / 12.6

e 490 / 19.29 490 / 19.29 490 / 19.29

f 285 / 11.22 320 / 12.6 350 / 13.78

g 150 / 5.91 180 / 7.09 225 / 8.86

Table 3: Material selection

Design A B

Housing Steel Stainless Steel

Non-return valve Red Brass Red Brass

Valve disc Steel Stainless Steel

Quick-action shut-off Steel Stainless Steel

Gasket PUR PUR

The device must have sufÞ cient corrosion resistance with regard 
to the stored media. If necessary, designs in special stainless 
steel quality should be selected.

KA / 8 / 1007 / GB
for safety and environment
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Vent Valve, Lift-actuated

PROTEGO® AL/DK

Function and Description

PROTEGO® lift-actuated vent valves type AL/DK provide auto-
matic venting of ß oating roof tanks storing non-ß ammable and 
ß ammable liquids, when the ß oating roof is lowered on its sup-
ports and the tank is either Þ nally drained or reÞ lled. When the 
ß oating roof is in its lowest position the valve is forced to open 
through lift actuation and this prevents unacceptable vacuum 
during Þ nal draining or unacceptable pressure during reÞ lling.

All elements that affect the function are built in stainless steel. 
Therefore due to its design and choice of materials the valve has 
high functional safety and very good ß ow rates.

In general the device consists of a housing (1) with sheet-metal 
panel to be welded on the ß oating roof, two connection nozzles 
(2) for installation of vent caps with or without integrated ß ame 
arresters, cover (3), lift (4) including valve pallet (5), lift pipe (6) 
and the condensate drain valve (7) which can be ß ame trans-
mission proof if required.

KA / 8 / 1007 / GB

A ß at gasket is attached to the valve pallet (5) and provides 
sealing. The cover (3) is sealed by a sealing cord (8).

As the lowest position of the ß oating roof varies for operation 
and assembly specify the dimensions h1 and h2:

h1: Distance between lower edge of sheet-metal panel (or 
mounting ß ange) and tank bottom in lowest position of ß oating 
roof (operating position with empty tank).

h2: Distance between lower edge of sheet-metal panel (or 
mounting ß ange) and tank bottom with empty tank, however, in 
lifted assembly position. 

The appropriate distance is applied to the lift length in order to guar-
antee that the valve opens properly in the lowest position of the 
ß oating roof in either the operating or tank maintenance position. 

All rights and alterations reserved acc. ISO 16016
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Selection and Design

The number of lift-actuated vent valves as well as quantity and 
nominal size DN2 of the vent caps on the lift-actuated vent valve 
are determined by the calculated venting volume ß ow, which in 
turn depends on the tank dimensions. Specify tank height  and 
tank diameter  as well as the support height  of the ß oating 
roof (lowest operating position and lowest maintenance position, 
measures h1 and h2) for calculating the required venting rate for 
sizing. The required quantity and nominal size DN2 will then be 
deÞ ned based on the calculated ß ow rate from the thermal vent-
ing and pump rate in lowest ß oating roof position (Nm³/h or CFH) 
or based on the maximum acceptable tank pressure pT (mbar / 
In W.C.) according to the ß ow capacity charts. Special models 
are available on request.

Flow rates and pressure losses of vent caps BE/HR or LH/AD 
have additionally to be taken into account according to the 
appropriate charts in the relevant data sheets or operating 
instructions.

Necessary Data for SpeciÞ  cation

Stored product

Tank diameter (m or ft) 

Tank height (m or ft)

Support height h1 (operating position with empty tank)

Support height h2 (lifted assembly position)

Maximum allowable tank pressure pT (mbar or In W.C.)

Pump rate (m³/h or CFH)

If the ß oating roof supports are changed from operating position 
to maintenance position the lift has to be lengthened as well. 
This is done with an adjustable locking pin that is secured with 
a bolt.

The valve is not ß ame transmission proof. 

A hazard analysis (which considers the material selection 
and function of the device) shows that the device doesn’t have 
any potential sources of ignition. Therefore they are not subject 
to the European Explosion Protection Directive 94/9/EG when 
used in explosive atmosphere.

As a rule lift-actuated vent valves of type AL/DK are combined 
with PROTEGO® vent caps type BE/HR which are deß agration 
proof and resistant against endurance burning. This ensures 
ß ame transmission proof ventilation. If resistance against endur-
ance burning is not required the valves can alternatively be com-
bined with PROTEGO® deß agration proof devices type LH/AD.

Designs and SpeciÞ  cations

Table 1: Dimensions Dimensions in mm / inches

DN1 200 / 8" 200 / 8" 200 / 8"

DN2 100 / 4" 150 / 6" 200 / 8"

a 350 / 13.78 350 / 13.78 350 / 13.78

b 465 /18.31 465 / 18.31 515 / 20.28

c 870 / 34.25 870 / 34.25 870 / 34.25

d 450 / 17.72 450 / 17.72 450 / 17.72

e 385 / 15.16 385 / 15.16 415 / 16.34

f 420 / 16.54 285 / 11.22 370 / 14.57

As a standard the connection on the ß oating roof (DN1) is 
DN 200.

Flange connections for vent caps vary from DN 100 to DN 200 
depending on the calculated venting requirement of the space 
below the lowered ß oating roof.

Table 2: Material

Housing Steel

Valve guide Stainless Steel

Gasket FPM

The device must have sufÞ cient corrosion resistance with regard 
to the media to be stored or transported. If necessary, models in 
special material quality should be selected.

Table 3: Flange connection type DN2

DIN 2501, Form C, PN 16; DN 200 PN 10 DIN

ANSI 150 lbs RFSF ANSI

Flange connections according to other international standards 
on request.

KA / 8 / 1007 / GB
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The ß ow capacity chart has been determined with a calibrated and TÜV certiÞ ed ß ow capacity test rig.

Volume ß ow V
.
  in [m³/h] and SCFH refer to

 
the Technical Standard ISO 6358 (20°C, 1bar). Conversion to 

other densities and temperatures refer to Technical Fundamentals.
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PROTEGO® AL/DK

Vent Valve, Lift-actuated
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Notes:
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KC® drying pearls are used as 
the drying agent. The control 
cartridge (Þ gure 1) is Þ lled 
with special KC® indicator 
drying pearls. The required 
Þ lling levels are speciÞ ed in 
the relevant operating instruc-
tions.

The air-drying device type LA/V is essentially similar to type LA. 
Additionally it has a replaceable check valve (9) with protective 
strainer and valve pallet (10) integrated in the inlet connection. 
When no air is sucked in through the air-drying device the de-
vice is sealed and tight towards the atmosphere. So at high air 
humidity the drying agent in the lower area of the drying agent 
container cannot absorb moisture. 

Air-Drying Device

PROTEGO® LA and LA/V

Function and Description

PROTEGO® Air-drying device of types LA or LA/V  is used when 
suction air must be dried for atmospheric venting of storage tanks 
where only little or no humidity is allowed to get into the tank or 
the stored product due to the process engineering. They are 
usually used in vertical or horizontal aboveground tanks which 
store non-ß ammable or ß ammable liquids, and which must not 
be vented with humid air for safe operation. 

The single device LA mainly consists of the drying agent con-
tainer (1). Its snap closing elements (2) connect it to the connec-
tion head (3) with ß ange connection according to DIN 2501 or to 
any other international standard. 

The bottom screen (4) and the protective strainer (5) are Þ rmly 
welded into the drying agent container (1). The upper strainer 
cover (6) is loose. It can be removed easily to add or remove 
the drying agent. The connection head (3) contains the sealing 
plate (7) that closes the connection head opening when taking 
the drying agent container off. No humid air can be sucked in 
when changing the drying agent container.

The upper part of the drying agent container (1) holds the in-
tegrated control cartridge (8). The control cartridge can be re-
moved during operation. It shows if the drying agent contains 
humidity and has to be replaced for regeneration.

Depending on the required ß ow rates or prescribed pressure 
losses the drying agent containers are delivered in two sizes 
– type I or type II. As parts of a modular system they are as-
sembled into larger performance units. 

KA / 8 / 1007 / GB
All rights and alterations reserved acc. ISO 16016

Detail X

Figure 2 Figure 3

The design of the full lift valve pallet (10) depends on the set 
pressure:

Vacuum range I      -3,5  up to   -5,0 mbar / -1.4 up to -2 In W.C.
Vacuum range II     -5,0 up to  -14,0 mbar /  -2 up to -5.6 In W.C.
Vacuum range III   -14,0 up to -35,0 mbar /-5.6 up to -14 In W.C.

The FEP diaphragm with air cushion sealing (Þ gure 2) is used 
as valve pallet sealing up to pressure range II. From pressure 
range III, a lapped metallic sealing is used (Þ gure 3).

•
•
•
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Designs and SpeciÞ  cations

There are two designs available:

Air-drying device, basic design

Air-drying device with check valve

LA

LA/V

Table 1: Material selection Type LA

Design A B

Housing Steel Stainless Steel

Bottom screen Stainless Steel Stainless Steel

Protective strainer Stainless Steel Stainless Steel

Cover Steel Stainless Steel

Table 2: Material selection Type LA/V

Design A B

Housing Steel Stainless Steel

Bottom screen Steel Stainless Steel

Protective strainer Stainless Steel Stainless Steel

Cover Steel Stainless Steel

Valve insert Stainless Steel Stainless Steel

Table 3: Material selection for valve pallet

Design A B C

Vacuum range
[mbar]
[In W.C.]

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

�•-5.0 up to -14
�•-1.4 up to -5.6

�•-14 up to -35
�•-5.6 up to -14

Valve pallet Aluminium Stainless Steel Stainless Steel

Sealing FEP FEP Metal to Metal

Flange Connection Type

The connection ß ange is to DIN 2501, PN 16. Optionally, the 
connecting ß ange can be made according to any international 
ß ange standard.

Selection and Design

In a system shown in Þ gure 4 (see page 44) the maximum vacu-
um in the tank is calculated depending on the volume ß ow of the 
pressure loss �ûpLA of the air-drying device LA and the opening 
pressure pO of the vent valve DZ/T or DV/ZU (see volume 6) or 
the tank pressure pT given in the relevant capacity chart.

In a system according to Þ gure 5 (see page 44) the maximum 
vacuum in the tank is calculated depending on the volume ß ow 
of the pressure loss �ûpLA of the air-drying device LA – plus 
check valve set pressure pVR  – and opening pressure pO of the 
vent valve DZ/T or DV/ZU (see volume 6) or the tank pressure 
pT given in the relevant capacity chart.

Additionally, the pressure loss in the pipeline between air-drying 
device and vent valve has to be taken into account, however 
usually it is negligible.

Necessary Data for SpeciÞ  cation

Maximum allowable tank vacuum pT (mbar or In W.C.)

Maximum possible volume ß ow V
.
  (m³/h or CFH) 

(when emptying the tank)

Pressure loss or pipeline length

Tank material

Dimensions and Weights

See systems for arrangements page 46

KA / 8 / 1007 / GB
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Examples for installation

Air-Drying Device

PROTEGO® LA and LA/V

All rights and alterations reserved acc. ISO 16016
KA / 8 / 1007 / GB

  Outbreathing

  Inbreathing

Figure 5

Figure 4

In-Line Detonation 
Flame Arrester

PROTEGO® DR/ES

Air-Drying Device

PROTEGO® LA or 

PROTEGO® LA/V

Pressure and Vacuum Relief Valve

PROTEGO® DV/ZU

Pressure and Vacuum Relief Valve

PROTEGO® VD/SV

Pressure or Vacuum relief valve

PROTEGO® DZ/T
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Air-drying devices of types LA or LA/V may be integrated into 
complete tank venting systems (see Þ gures 4 and 5).

If ß ammable liquids are stored in the tank then ß ame arresters 
have to be installed in addition to the air-drying device and the 
pressure and vacuum relief valves. Depending on the operating 
conditions it is also possible to combine other vent valves with 
the integrated air-drying device.

When the set vacuum is reached in the tank the vacuum relief 
valve – for instance PROTEGO® type DZ/T or DV/ZU on Þ gures 
4 and 5 – connected to the air-drying device opens and the dry-
ing device LA sucks in atmospheric air while the drying agent 
(KC® drying pearls) absorbs the atmospheric humidity.

The drying agent must be replaced and regenerated when fully 
saturated. Using a control cartridge it is easily possible to deter-
mine whether the drying agent is saturated with humidity. 

If the speciÞ ed pressure is reached in an example following 
Þ gures 4 or 5 the pressure side of the combined pressure and 
vacuum relief valve opens and the product vapour/air mixture 
escapes into the atmosphere. The valve could be for instance 
PROTEGO® type VD/SV or DV/ZU. Alternatively it is possible 
to pass the product vapour/air mixture through a suitable valve 
– e.g.  PROTEGO® type DV/ZU  into an exhaust line or exhaust 
system. Under pressure the vacuum side of the above valves 
remains closed and the product vapours cannot pass into the 
drying agent. 

In larger tanks it is recommended to also use combined 
pressure and vacuum relief valves e.g. PROTEGO® type VD/SV. 
They ensure that in an emergency (failure of air-drying device) 
atmospheric air can be sucked in directly through the vacuum 
side. Often direct atmospheric emergency venting is required 
yet it is neither possible nor necessary to size the air-drying 
device for the maximum volume ß ow calculated (pump ß ow-
rate and thermal ß ow according to EN 14015 or API 2000). 
Maximum thermal ß ow occurs only rarely and it is therefore 
usually sufÞ cient to size the air-drying device according to 
the pump ß ow-rate for emptying and a thermal ß ow portion of 
approximately 25%.

Essentially the air-drying device type LA/V functions like type 
LA. However, a check valve allows inbreathing only when the 
entire venting system – the tank and the drying container – is 
under vacuum at the set pressure of the check valve.

The devices are designed for venting rates sufÞ cient for the 
breathing of storage tanks. However, they do not replace any 
valves designed for emergency venting.

The drying agent saturation can be easily monitored using a 
control cartridge. The drying agent can be regenerated. Drying 
agent and control drying pearls are not included in the scope of 
supply of air-drying device of types LA or LA/V with the appropri-
ate vent valves. As an option it is possible to order drying agent 
or control pearls together with the device.

Figure 6 (page 46) shows the combination options of PROTEGO® 
LA/V air-drying device in complete units. The overall dimensions, 
Þ lling volumes and Þ lling weights are also given in this Þ gure.
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Air-Drying Device

System arrangements

PROTEGO® LA and LA/V

All rights and alterations reserved acc. ISO 16016
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DN50 / 2"

DN80 / 3" DN100 / 4"DN100 / 4"

DN100 / 4"
DN150 / 6"

DN 50 / 2"

1 container for 

Þ lling material type I

0,03 m3 Þ lling volume

22,5 kg weight

DN 80 / 3"

2 containers for 

Þ lling material type I

0,06 m3 Þ lling volume

45 kg weight

DN 150 / 6"

4 containers for 

Þ lling material type II

0,2 m3 Þ lling volume

160 kg weight
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Example arrangements of air-drying devices to complete systems for larger volume ß ows and nominal sizes 

Note:  
Overall dimensions differ in LA and LA/V (values in brackets refer to LA/V)

DN 100 / 4"

2 containers for 

Þ lling material type II

0,1 m3 Þ lling volume

80 kg weight
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Figure 6

Dimensions in mm / inches
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Flow Capacity Chart

Air-Drying Device

PROTEGO® LA and LA/V

The ß ow capacity chart has been determined with a calibrated and TÜV certiÞ ed ß ow capacity test rig.

Volume ß ow V
.
  in [m³/h] and SCFH refer to

 
the Technical Standard ISO 6358 (20°C, 1bar). Conversion to 

other densities and temperatures refer to Technical Fundamentals.
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Hydraulic Flame Arresters

deß agration proof, deß agration proof and short-time burning proof

PROTEGO® TS/P, TS/E and TS/W

Function and Description

PROTEGO® hydraulic ß ame arresters of type TS/… are mainly 
designed to protect hazardous process plants which are con-
nected either to waste air incineration plants or thermal combus-
tion systems. Hydraulic ß ame arresters of the TS/… series are 
particularly suitable to protect plants which supply heavily con-
taminated, sticking, polymerizing or even foaming substances 
into a waste air incineration plant. Generally it is necessary to 
protect the plant against in-line deß agration, stable detonation 
and endurance burning hazards taking into account the plant’s 
operating conditions.

The PROTEGO® TS/… series of hydraulic ß ame arresters gua-
rantees ß ame transmission protection during short time burning, 
deß agration and stable detonation of gas/air mixtures or product 
vapour/air mixtures of the relevant explosion groups in all rang-
es of ß ammable concentrations up to a service temperature of 
+60 °C / 140 °F and under an operating pressure up to 1.1 bar / 
15 psi (absolute).

Flame arresters of type TS/… are the only hydraulic ß ame 
arresters which have been tested and certiÞ ed for substances of 
all explosion groups.

Type approval is according to the ATEX Directive 94/9/EC and 
European Standard EN 12874. Testing to  other international 
standards is available on request.

Hydraulic ß ame arresters of series TS/… mainly consist of the 
immersion tank (1) with off gas nozzle and connection nozzles 
for the sparge pipes, the sparge pipes (2) with elbows and con-
nection ß anges as well as the manifolds (3) with connection 
ß anges. To allow measurement of the immersion liquid tem-
perature the tank (1) has minimum of one nozzle (5), and for 
measuring the temperature of the off gas there is a minimum 
of one connection for each exhaust gas nozzle (6) for insertion 
of temperature sensors. Additionally the tank has two nozzles 
(7, 8) for level measurement, two nozzles (9, 10) for level con-
trol, and one nozzle (11) for draining. Inspection-glasses (4) are 

included for inspection of the immersion liquid and gas space. 
The sparge pipes can be pulled out of the hydraulic ß ame 
arrester to allow cleaning of the drill holes and the pipes. At the 
off gas inlet the manifold has the required ß ange connection and 
the relevant number of nozzles for distributing the off gas into 
required number of sparge pipes. 

In PROTEGO® hydraulic ß ame arresters of type TS/… the ß am-
mable mixtures are passed through a water seal with a deÞ ned 
immersion depth. The mixture ß ow is prorated up and passed 
to the individual sparge pipes. The sparge pipes have small drill 
holes and therefore produce deÞ ned bubble columns. In case of 
an ignition in the ß owing gas mixture the ß ame is prevented from 
transmission into the inlet line. The following parameters have a 
signiÞ cant effect on the ß ame arresting efÞ ciency of the device in 
case of deß agrations, detonations or short time burning:

Mixture volume ß ow,

Immersion depth from the water seal’s surface to the upper 
edges of the drill holes in the sparge pipes,

Water temperature in the hydraulic ß ame arrester

Sizes, form and density of the bubbles and therefore the 
precise drill hole diameter in the sparge pipes.

If the mixture ignites under certain operating conditions within 
the hydraulic ß ame arrester and burns directly on the liquid sur-
face prevention of ß ame transmission can only be guaranteed 
for a limited amount of time. Therefore a number of tempera-
ture sensors are installed in the gas space and when reach-
ing a speciÞ ed temperature they trigger appropriate emergency 
functions upstream in the system connected (shut down, 
inerting, etc.).

A high accuracy volume ß ow meter must be installed as an 
essential technical safety element. It has to guarantee that 
the maximum allowable volume ß ow, on which the design 
of the hydraulic ß ame arrester has been based, is recorded 
and limited so that emergency functions are triggered if the 

•

•

•

•
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off gas volumes exceed the safe level. In addition, a minimum 
ß ame-transmission-proof immersion height is necessary, i.e. an 
adequate water level must be guaranteed by suitable measuring 
equipment. 

The pressure loss of a hydraulic ß ame arrester at maximum vol-
ume ß ow equals losses at inß ow and outß ow of approximately 
12 to 18 mbar / 4.8 to 7.2 In W.C. plus the immersion depth, 
e.g. 350 mm = 35 mbar / 13.8 In = 14.1 In W.C., so the total is 
between 47 and 53 mbar / 18.9 and 21.3 In W.C.

Instrumentation

The efÞ ciency and function of the PROTEGO TS/… hydraulic 
ß ame arrester requires measurement and control equipment for 
the Þ lling level, volume ß ow and temperature of the system. It is 
necessary to maintain the minimum operating immersion depth 
and measure the maximum mixture volume ß ow, maximum 
gas temperature and minimum water temperature. If the safe 
operational envelope is exceeded, the measurement and control 
equipment must quickly initiate automatic emergency functions. 
Measurement and control safety equipment must be explosion 
proof and approved for zone 0.

Measurement and control equipment is not part of standard 
scope of supply.

Maximum Volume Flow

The maximum allowable operating volume ß ow is calculated by 
multiplying the number of sparge pipes by the maximum allow-
able operating volume ß ow for each sparge pipe at its immersion 
depth. 

In special cases it may not be necessary to measure the volume 
ß ow provided that the volume ß ow limitation is guaranteed by 
other components in the system such as a conveyor system or 
a choke in combination with a decompression device.

Level Measurement and Level Control

The operating immersion depth should be kept constant by a 
controlled automatic water supply so that the level does not fall 
below the minimum immersion depth.

Temperature Measurement and Limitation

In order to prevent endurance burning in the arrester the off gas 
supply must be stopped automatically when the temperature 
exceeds T = 80°C / 176 °F at the gas outlet. Temperature sensors 
monitor the mixture temperature.

If the water temperature falls below T < 10°C / 50 °F (danger 
of freezing) or rises above the limiting temperature in the gas 
space, a quick action gate valve must shut automatically and 
stop the off gas supply.

As an option temperature sensors can be supplied.

Design Types and SpeciÞ  cations

The hydraulic ß ame arresters are designated by explosion 
groups, diameters and numbers of sparge pipes. They are 
designed in modules and type tested for the corresponding ex-
plosion groups.

For explosion group IIA (NFPA group D)  
Types TS/P 1000 / 40” or TS/P 2000 / 80”

For explosion group IIB3 (NFPA group C) 
Types TS/E 1000 / 40” or TS/E 2000 / 80”

For explosion group IIC (NFPA group B)   
Types TS/W 1000 / 40” or TS/W 2000 / 80”

The number of sparge pipes depends on the design volume 
ß ow.

Example: TS/E-1000-5 is a hydraulic ß ame arrester for sub-
stances of explosion group IIB3 (NFPA group C) with a diameter 
of 1000 mm / 40” and 5 sparge pipes.

Dimensions

Standard diameters of TS/… series hydraulic ß ame arresters are 
1000 mm / 40” and 2000 mm / 80”. Alternatively diameters from 
600 mm / 24” to 3000 mm / 120” are available depending on the 
off gas volume ß ow. Hydraulic ß ame arresters with diameters 
from 2000 mm / 80” and larger have a restriction plate to prevent 
wave motions in the sparging zone. All outlet headers and inlet 
headers as well as internal are components relevant for techni-
cal safety, and it is therefore not allowed to change their design 
and function nor that of the hydraulic ß ame arrester!

Material Selection

The material selection is determined by the exhaust air process 
data. Tank designs of steel, stainless steel, coated steel or 
steel lined with ECTFE or resin are available depending on the 
application. The sparge pipes are made of stainless, hastelloy 
or plastic.

Flange Connection Type

The standard ß ange connections are made to DIN 2501, PN 16 
(from DN 200 – PN 10). Optionally, the connecting ß anges can 
be made according to any international standard.

Selection and Design

The static immersion depth and the resistance due to dynamic 
ß ow in the sparge pipes and the off gas supply lines create the 
total pressure loss. The manufacturer’s advice about technical 
safety is absolutely necessary in any case! 

For particularly corrosive mixtures the hydraulic ß ame arrester 
may be coated. The materials of tank, installations and sparge 
pipes have to be selected according to the corrosive properties 
of the mixture. 

Data Necessary for SpeciÞ  cation

The following operational data is required for the technical safety 
of the hydraulic ß ame arrester design: 

Off gas volume ß ow taking into account the maximum possible 
volume ß ow (m³/h or CFH)

Off gas composition (vol.%)

Operating temperature (°C or °F)

for safety and environment
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Materials, Terms and Conversion Tables

DN 10 15 20 25 32 40 50 65 80 100

Size 1/4 1/2 3/4 1 11/4 11/2 2 21/2 3 4

DN 125 150 200 250 300 350 400 450 500 600

Size 5 6 8 10 12 14 16 18 20 24

DN 700 800 900 1000 1200 1400 1600 1800 2000

Size 28 32 36 40 48 56 64 72 80

Length
1 cm  = 0.3937  inch       1 inch       =  25,4  mm
1 m  = 3.2808  ft        1 ft   = 12 inch  =  0,3058 m
    = 1.0936  yards      1 yard = 3 ft    =  0,9144 m
1 km  = 0.621  miles      1 mile       =  1,609 km

Area
1cm2  = 0.1550  sq inch       1 sq inch   =   6,4516 cm2

1 m2  = 10.7639 sq ft        1 sq ft    =   0,0929   m2

    = 1.196  sq yards      1 sq yard   =   0,836     m2

1km2  = 100   hectares 
    = 0.3861  sq miles
    = 247   acres

Volume
1 cm3 = 0.06102 cu inch      1 cu inch    = 16,3870 cm3

1 liter  = 0.03531 cu ft       1 cu ft     =    28,317 liter
    = 0.21998 gal (UK)      1 gal (UK)   =     4,5461 liter
    = 0.26428 gal (US)     1 gal (US)   =      3,785 liter
1 m3  = 35.315  cu ft       1 cu ft     =    0,028317 m3

    = 6.299  petr. barrels   1 petr. barrel  =   0,15876 m3

Mass
1 g   = 0.03527 oz      1 oz =  28,35 g
1 kg  = 2.2046 lb       1 lb  =  16 oz 
                   =  0,4536 kg

Velocity and Volume Flow
1 m/s = 196.85  ft/min      1 ft/min     =       0,508 cm/s
1 km/h = 0.6214 mph      1 mph     =    1,60934 km/h
1 m3/h = 4.403 gal/min (US)  1 gal/min (US) =        0,227 m3/h
    = 3.666 gal/min (UK)  1 gal/min (UK) =        0,273 m3/h
    = 0.5886 cu ft/min    1 cu ft/min   = 28,317 liter/min
1 kg/h = 0.0367 lb/min     1 lb/min    =        27,216 kg/h
                 1 cu ft/h    =     0,028317 m3/h

Torsion 
1 Nm   = 0.723 lbf ft      1 lbf ft   = 1,38 Nm

Density
1 kg/dm3 = 62.43 lb/cu ft     1 lb/cu ft  = 0,016 kg/dm3

Pressure
1 bar     = 14.504 psi        1 lb/ft2   =    47,88 N/m2

       = 29.530 inch Hg           =    0,4788 mbar
       = 0.987 atm             =    0,0470 mm WC
       = 401.47 inch H2O

1 mbar    = 0.0145 psi       1 inch WC  =    249,08 N/m2

       = 0.0295 inch Hg          =    2,4908 mbar
       = 0.4019 inch H2O          =   25,4 mm WC
       = 2.089 lb/ft2      1 inch Hg  =    33,864 mbar

1 kPa    = 10 mbar       1 psi     =  68,94757 mbar
1 inch H2O  = 2,49089 mbar     1 inch Hg  =   33,8639 mbar
1 Pa     = 1 N/m2         1 psi     =       1 lb/ft2

Temperature
To convent ºC in ºF use       TF   =  32 + 1,8 TC
                   0ºC   =  32ºF
                   100ºC =  212ºF
To convent ºF in ºC use       TC   =  5/9 (TF - 32)
                   0ºF   =  -17,8ºC
                   100ºF =   37,8ºC

Material
DIN Material   DIN-Material      ASTM-Material
Number
0.6020      GG 20         A 278-30      C.I.
0.7040       GGG 40        A 536-77      C.I.
1.0619       GS-C 25        A 216 Gr. WCB  C.S.
1.4301       X5 CrNi 18 10     A 240 Gr. 304   S.S.
1.4408       G-X6 CrNiMo 18 10   A 351 Gr. CF 8 M S.S.
1.0425       P 265 GH       A 515 Gr. 60          C.S.
1.4541       X6 CrNiTi 18 10    A 240 Gr. 321        S.S.
1.4571       X10 CrNiMoTi 18 10   A 240 Gr. 316 Ti  S.S.
3.2581       G-Al-Si 12       A 413       Alu
Ta        Tantal         UNS R05200
2.4610      NiMo 16 Cr 16 Ti   UNS N06455   C-4
2.4686       G-NiMo 17 Cr      UNS N30107   Casting
2.4602       NiCr 21 Mo 14 W   UNS N06022   C-22
2.4819       NiMo 16 Cr 15 W   UNS N10276   C-276

The applicable materials are speciÞ ed in the quotation or the order 
acknowledgement:
In general the following means
CC (Carbon steel)  = 1.0619 or 1.0425
SS (Stainless steel) = 1.4408 or 1.4571
Hastelloy       = 2.4686 or 2.4602

Important differences: US decimals in accordance to 
SI-System
e.g. 1 m  = 100 cm   =  100,00 cm   (UK/US:  100.00 cm)
   1 km  = 1.000 m  = 1.000,00 m  (UK/US: 1,000.00 m)

Sealings and Coatings
PTFE   =  polytetraß uoroethylene
PVDF   =  polyvinylidene ß uoride
PFA    =  perß uoroalkoxy polyme
FPM 70  =  ß uor carbon rubber
WS 3822  =  aramide and anorganic Þ bers as well as mineral
        reinforcement materials bonded with NBR rubber
ECTFE   =  ethylene chlorotriß uoro ethylene
FEP    =  perß uoroethylene propylene
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Safety devices are installed to prevent damage. The 
requirements need to be deÞ ned as early as the engineer-
ing stage so that a suitable device can be speciÞ ed. After 
delivery and startup, function must be ensured at all times. The 
comprehensive PROTEGO® program range requires preventive 
services, assistance during start-up, and qualiÞ ed maintenance 
for long term trouble-free operation.

Technical Advice 

Experienced PROTEGO® professionals are available to answer 
the many and complex questions regarding application. They 
are trained to consider issues relating to process engineering 
from a safety perspective. Standard and tailored solutions are 
generated based on current regulations and state-of-the-art 
information.  

Training 

By offering continuing education and regular training for the 
employees of our domestic and foreign customers, we make 
sure that state-of-the-art knowledge is incorporated into system 
engineering. We regularly conduct training seminars that cover 
the theory of technical fundamentals, examples of applications 
and practice in installing and servicing PROTEGO® devices. 
The seminars can be offered either at our place of business or 
at the customers.

Installation and Servicing

We value service and maintenance just as highly as 
product quality. QualiÞ ed operating and service instructions are 
sufÞ cient for trained professional technicians to perform 
maintenance tasks. We can provide our trained Þ eld service 
technicians for installation and servicing, or you can use our 
authorized workshops. The key is trained personnel who are 
sufÞ ciently prepared for their tasks in our manufacturing plant. 
Trained qualiÞ ed professional shops are given a certiÞ cate and 
are authorized to perform maintenance on PROTEGO® devices. 
We will provide you with contacts in your region. 

Research and Development

Our R&D center continuously reviews and develops our devices 
and incorporates product features relevant to safety engineer-
ing. In addition, we develop devices jointly with the customer 
for customer-speciÞ c requirements. The result: Continuous im-
provement of the performance and quality of ß ame arresters and 
valves as well as superior knowledge from basic research, which 
is incorporated into the design of process engineering systems.

Spare Parts Service

We have original spare parts for you in our headquarter as 
well as in support centers worldwide. Original spare parts and 
regular servicing tailored to the respective operating conditions 
guarantee trouble-free operation. 

Services and Spare Parts
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PROTEGO (USA) Inc.

497 Jessen Lane 

Charleston, SC 29492

phone: +1-843-284 03 00

fax: +1-843-284 03 04

email: ofÞ ce@protego.com

PROTEGO UK Ltd.

Studio 1, Europa House Europa Way Britannia 

Enterprise Park

LichÞ eld, Staffordshire, WS14 9TZ

phone: +44-15 43-42 06 60

fax: +44-15 43-42 06 63

email: uk-ofÞ ce@protego.com

PROTEGO Ungarn Kft.

3515 Miskolc-Egyetemvaros

phone: +36-46-381 815

fax: +36-46-381 816

email: protego@axelero.hu

PROTEGO Austria 

Armaturen- und Apparatetechnik GmbH

Industriestraße B 16

2345 Brunn am Gebirge

phone: +43-22 36-3 27 20

fax: +43-22 36-3 27 21 12

email: ofÞ ce@protego.co.at

PROTEGO-LESER do Brasil Ltda.

Rua Montevideu 486 - Penha

CEP 21020-290 Rio de Janeiro RJ

phone: +55-21-25 73 50 90

fax: +55-21-25 73 82 81

email: protegoleser@protegoleser.com.br

PROTEGO Equipment Pvt., Ltd.

R-665, TTC. Industrial Area MIDC, Rabale

Navi Mumbai, 400 701

phone: +91-22-27 69 11 56

fax: +91-22-27 69 20 85

email: sales@protego-india.com

PROTEGO España

Pintor Serra Santa, 19

08860 Castelldefels

phone: +34-93-6 34 21 65

fax: +34-93-6 64 44 64

email: es-ofÞ ce@protego.com

PROTEGO Nederland

Blei 23

1261 PG Blaricum

phone: +31-35-5 26 35 78

fax: +31-35-5 26 74 13

email: ton.kerkmeer@protego.nl

Ramseyer AG

Industriestraße 32

3175Flamatt

phone: +41-31-7 44 00 00

fax: +41-31-7 41 25 55

email: info@ramseyer.ch

S.I.D. Steiblé Ingenierie et Distribution SARL

43 Rue Jacques Mugnier

68200 Mulhouse

phone: +33-3-89 60 62 70

fax: +33-3-89 60 62 75

email: info@sid-steible.fr

PROTEGO Middle East

Emaar Building 2, 5th ß oor, ofÞ ce no. 0567,

Sheikh Zayed Road (P.O. Box. 261505)

Dubai, UAE

phone: +971-4-3 68 98 94

fax: +971-4-4 68 98 95

email: sanjiv.advani@protego.com

PROTEGO China

Room 730A, German Centre, No. 88 Keyuan Rd.

Shanghai, 201203

phone: +86-21-28 98 65 58

fax: +86-21-28 98 65 90

email: yan.zhang@protego.com

PROTEGO Head OfÞ ce:

Braunschweiger FlameÞ lter GmbH

Industriestraße 11

38110 Braunschweig

phone: +49(0)5307-809-0

fax: +49(0)5307-7824

email: ofÞ ce@protego.de
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