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1	 General safety directions
This supplement to the installation and operating instructions is valid for 
explosion protection designs of variable area flow meters of the following 
series: 

●	 RA 60 Ex/FA 60 Ex
●	 RA 60-MSK1 Ex/FA 60-MSK1 Ex
●	 RA 60-MSK12 Ex/FA 60-MSK12 Ex
●	 RA 60-MSKW Ex/FA 60-MSKW Ex

●	 RA 65 Ex/FA 65 Ex
●	 RA 65-MSK1 Ex/FA 65-MSK1 Ex 
●	 RA 65-MSK12 Ex/FA 65-MSK12 Ex
●	 RA 65-MSKW Ex/FA 65-MSKW Ex

●	 RA 87 Ex/FA 87 Ex
●	 RA 87-MSK1 Ex/FA 87-MSK1 Ex
●	 RA 87-MSK12 Ex/FA 87-MSK12 Ex
●	 RA 87-MSKW Ex/FA 87-MSKW Ex

It supplements the installation and operating instructions for the designs not 
for protection from explosions.

The information in these instructions only contains data that are related to 
explosion protection.

The technical information of the installation and operating instructions for the 
designs not for protection against explosions remain valid unchanged, as 
long as they are not excluded or replaced by these instructions.

The variable area flow meters of the series 

●	 RA 60 Ex/FA 60 Ex,
●	 RA 65 Ex/FA 65 Ex,
●	 RA 87 Ex/FA 87 Ex

 
have been tested by TÜV Rheinland according to the European Directive 
2014/34/EU per EN 1127-1:2007 and EN 13463-1:2007 for use in potentially 
explosive areas using the TÜV test report 296/Ex653.00/08

Danger!
Danger of explosion can result from incorrect handling. Installation, 
set up, commissioning and service of explosion protected operating 
material must only be performed by personnel trained in explosion 
protection („competent person“).
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2	 Main safety features

2.1	 Category/zone
Variable area flow meters of type: 

●	 RA 60 Ex/FA 60 Ex 
●	 RA 65 Ex/FA 65 Ex 
●	 RA 87 Ex/FA 87 Ex 

are designed for use in Category 2 according to directive 2014/34/EU and 
suitable as per EN 60079/14 for use in Zone 1 and Zone 2.  
(Also refer to section 9.1 to 9.4)

2.2	 Ignition protection types
The electrical circuits of the limit indicator (reed contacts) are designed in 
the ignition protection type „intrinsically safe“ of category „ia“. They may 
only be operated with approved and suitable switch amplifiers, whereby the 
connection values are limited according to Namur. (See section 4.1)

Variable area flow meters of type: 

●	 RA 60 Ex/FA 60 Ex 
●	 RA 65 Ex/FA 65 Ex
●	 RA 87 Ex/FA 87 Ex  

do not fall under 2014/34/EU. (Also see section 9.1)
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2.3	 Temperature classes
Variable area flow meters of type: 

●	 RA 60 Ex/FA 60 Ex 
●	 RA 65 Ex/FA 65 Ex 
●	 RA 87 Ex/FA 87 Ex  

are allowed only in specifically described temperature classes (see Table 1).

The ambient temperature Tamb, medium temperature Tm and the material of 
the variable area flow meter are listed in the table. 

Table 1:

Maximum permissible ambient/medium temperatures in °C when used in 
temperature class T6-T1.

Material of floats and collectors
Aluminium/ PVDF/PTFE PVC PP1.4571 / Hastelloy

Temperature class
T6 T6 T6-1 T6
Tamb : < 40 °C Tamb:  < 40 °C Tamb : > 0 °C < 40 °C Tamb : > 0 °C < 40 °C
Tm : < 70 °C Tm : < 70 °C Tm : < 40 °C Tm : < 70 °C
T5 T5 T5-T1
Tamb : < 40 °C Tamb : < 40 °C Tamb : > 0 °C < 40 °C
Tm : < 85 °C Tm : < 85 °C Tm : < 85 °C
T4-T1 T4-T1
Tamb : < 40 °C Tamb : < 40 °C
Tm : < 100 °C Tm : < 100 °C

The table take into consideration the following parameters for determining the 
permissible temperature class.

●	 Ambient temperature Tamb

●	 Medium temperature Tm

●	 Material of the float
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2.4	 Operating pressure
Glass size max. operating pressure in bar (pmax)
9,5; 10; 19; 30 10
36; 43 8
100 (RA/FA60 only) 6
110 (RA/FA60 only) 5
150 (FA60 only) 4
180 (FA60 only) 3

2.5	 Static electricity
With variable area flow meters it is basically possible for the electrostatic 
field, which is generated in the interior of the measuring tube, to reach to the 
exterior of the device.

Variable area flow meters of type: 
●	 RA 60 Ex/FA 60 Ex 
●	 RA 65 Ex/FA 65 Ex 
●	 RA 87 Ex/FA 87 Ex 

are therefore to be permanently grounded (see section 4).

Danger!
Danger of explosion can result from incorrect connection. The 
operating company is responsible for installing error free grounding 
of the process line.

2.6	 Static discharge
Surfaces can be electrostatically combustibly charged during cleaning (e.g. 
Plexiglas protection on viewing window). These surfaces are marked with the 
shown adhesive label. 

Caution! Measures against static charging

Do not rub the plastic surface. 
Clean surfaces only with damp cloth.

The marked locations may be cleaned only with a damp, lint-free cloth.
In addition, caution should be taken not to rub against these surfaces with 
clothing, since static charge can occur at any time. Dust deposits on the 
housing of the variable area flow meter are also to be removed with a damp 
cloth. The deposits must not exceed a thickness of 3 mm.
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3	 Identification
The identification of the entire device is done on the sleeve parallel to the 
viewing window with the following rating plates:

RA/FA 60:

RA/FA 65:

RA/FA 87:

CE CE mark 
subscript: notified body ref. to pressure equipment directive 2016/68/EU

Year Year of manufacture
Pmax Max. allowable operating pressure
Tag No. Measurement point marking
SN Serial number

Composition of the serial number nnnnn-mmm-yy

Example:

77777-010-08
Order number 77777
Device no. 10
in order with year of manufacture 2008
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4	 Installation and setup
Danger!
Danger of explosion can result from incorrect handling. Installation, 
set up, commissioning and service of explosion protected operating 
material must only be performed by personnel trained in explosion 
protection („competent person“).

The instructions of the installation and operating instructions and the 
supplement to the installation and operating instructions are absolutely to be 
followed here.

Calibration of the variable area flow meters with respect to the area of use is 
to be checked by inspection of the rating plate.

The variable area flow meter is to be grounded.

(Also refer to the illustration in section 4.4 for this)

If the equipment is not sufficiently grounded via the process line, an 
additional ground connection is to be created via the ground connection 
on the back of the sleeve. The connection only guarantees an electrostatic 
connection of the equipment and does not meet the requirements of a 
potential equalization connection.

The equipment must be operated with an upstream throttle valve if possible 
pressure surges in the piping cannot be operationally avoided.

4.1	 Electrical connection
The simple, intrinsically safe reed contact is fastened to the variable area 
flow meter. 

This reed contact must only be done by a type-approved, suitable 
switch amplifier with intrinsically safe electrical circuits. The following 
maximum values must be observed: 

Characteristic data
Installed reed contact Ui Ii
MSK1 Ex
MSK12 Ex
MSKW Ex

20 V DC 40 mA

These reed contacts do not assume safety relevant functions within the 
system.
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4.2	 Pin assignments
The electrical connection of the installed reed contact is described in the 
installation and operating instructions and pictured on the contact plug.

For the „Ex“ design, the remark „500 V proofed“ must be on the contact label 
as shown in the following illustration. In addition, the type designation also 
contains „Ex“. Only equipment with this tested and marked contact is allowed 
for operation in the „Ex area“. The operating company of the system must 
ensure that the contact label shown below is present on the reed contact.

„Ex“-marking

	

Warning!	
This remark must be present on the label to be allowed to operate the 
equipment in the „Ex” area!

4.3	 Connection cable
The connection cable for the intrinsically safe electrical circuits is to be 
selected according to the valid installation standard (e. g. EN 60079-14). 
Summed current generation between different, intrinsically safe electrical 
currents of the variable area flow meter is to be avoided.
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4.4	 Ground connector
The following illustration shows a principle sketch of the connection of the 
ground cable with the process line. 

This ground cable must be connected with the process line before starting up 
equipment of type:

●	 RA 60 Ex/FA 60 Ex
●	 RA 65 Ex/FA 65 Ex
●	 RA 87 Ex/FA 87 Ex 
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5	 Start-up
Before start-up, the following tests are to be performed:

1.	Qualification testing for sufficient corrosion resistance to the measuring 
media of the materials used for measurement parts and the used sealing 
materials.

2.	Connect the installed, intrinsically safe reed contacts correctly.
3.	Electronically ground the measurement equipment. (Also see the 

illustration under section 4.4)
4.	To prevent pressure surges, the operating company must ensure that the 

device is run with a continuous volume flow. (Do not use solenoid valves)

6	 Service
Danger!
Danger of explosion can result from incorrect handling. The service 
of explosion protected operating material must only be performed by 
personnel trained in explosion protection.

The variable area flow meters of type: 

●	 RA 60 Ex/FA 60 Ex
●	 RA 65 Ex/FA 65 Ex
●	 RA 87 Ex/FA 87 Ex 

are maintenance free under normal operating conditions and proper usage.

In unfavourable operating modes, adverse measurement functions can occur 
due to soiling of the measuring glass or the variable area flow meter. In this 
case a cleaning of the measurement glass and the variable area flow meter 
is to be performed according to the installation and operating instructions. 
Alternatively, the device can be sent to Kirchner und Tochter for cleaning.
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Systems in potentially explosive areas must be regularly inspected for their 
proper condition. The following tests must be performed regularly:

●	 Visual inspection of the housing, measurement glass and connection 
pieces for damage or corrosion. 

●	 Check the measurement parts for leaks.
●	 Include the variable area flow meter in the regular pressure tests of the 

process line.
●	 Visual inspection of the variable area flow meter collectors (must be 

replaced if there is brittleness).
●	 Dust deposits on the equipment must not exceed a thickness of 3 mm.

●	 The equipment is to be thoroughly cleaned with a damp cloth.

7	 Dismantling 

7.1	 Electrical connection
Disassembly should be performed with the power off if at all possible. If this 
is not possible, the basic conditions for intrinsic safety (e.g. no grounding or 
connection of different intrinsically safe electrical currents) must be observed 
during disassembly. 

7.2	 Process connections

Danger!
Danger of injury due to media escaping under pressure. The lines in 
which the variable area flow meter is installed are to be discharged 
before disassembly. 

Depending on the medium, damage to the respiratory system or the 
skin may occur, for example. Uncontrolled discharge of residual liquid 
from the measurement piece is to be avoided.

For environmentally critical measuring media, all parts which have been in 
contact with the media are to be decontaminated carefully after removal. 
Removal and installation is the responsibility of the operating company.

8	 Maintenance
Maintenance, which is relevant to safety in regards to explosion protection, 
is only to be performed by the manufacturer, their agents or supervised by 
authorised technicians.

 



-13-
Version 1.3

Dieselstraße 17 · D-47228 Duisburg 
Internet: www.kt-flow.de · e-mail: info@kt-flow.de

A. Kirchner & Tochter GmbH
Fon: +49 2065 9609-0 · Fax: +49 2065 9609-22

9	 Annex

9.1	 TÜV statement [Technical Control Board]
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9.2	 Declaration of conformity
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Notes
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The devices from Kirchner und Tochter have been tested in compliance with 
applicable EC/EU CE-regulations of the European Community.

The respective declaration of conformity is available on request. Subject to change 
without notice. The current valid version of our documents can be found at  

www.kt-flow.de. 

The Kirchner und Tochter QM-System is certified in accordance with 
DIN EN ISO 9001:2015. The quality is systematically adapted to the  

continuously increasing demands.


