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1. Introduction

Before use, read this manual thoroughly and
familiarize yourself fully with the features,
operations and handling of RI20 to have the 
instrument deliver its full capabilities and to ensure 
its efficient and correct use.

Notices Regarding This Manual
•  This manual should be passed to the end user.
•  The contents of this manual are subject to
   change without prior notice.
•  All rights reserved. No part of this document may
   be reproduced or transmitted in any form or by
   any means without the written permission of
   Rota Yokogawa (hereinafter simply referred to as
   Yokogawa).
•  This manual neither does warrant the
   marketability of this instrument nor it does
   warrant that the instrument will suit a particular
   purpose of the user.
•  Every effort has been made to ensure accuracy
   in the contents of this manual. However, should
   any questions arise or errors come to your
   attention, please contact your nearest Yokogawa
   sales office that appears on the back of this
   manual or the sales representative from which
   you purchased the product.
•  This manual is not intended for models with
   custom specifications.
•  Revisions may not always be made in this
   manual in conjunction with changes in
   specifications, constructions and/or components
   if such changes are not deemed to interfere with
   the instrument’s functionality or performance.

Notices Regarding Safety and Modification
•  For the protection and safety of personnel, the
   instrument and the system comprising the
   instrument, be sure to follow the instructions on
   safety described in this manual when handling
   the product. If you handle the instrument in a
   manner contrary to these instructions, Yokogawa
   does not guarantee safety.
•  If this instrument is used in a manner not
   specified in this manual, the protection provided
   by this instrument may be impaired.
•  As for explosion proof model, if you yourself
   repair or modify the instrument and then fail to
   return it to its original form, the explosion   
   protected construction of the instrument will be
   impaired, creating a hazardous condition. Be
   sure to consult Yokogawa for repairs and
   modifications.

The following safety symbols and cautionary
notes are used on the product and in this manual:

This symbol is used to indicate that a hazardous
condition will result which, if not avoided, may 
lead to loss of life or serious injury. This manual
describes how the operator should exercise care 
to avoid such a risk..

This symbol is used to indicate that a hazardous
condition will result which, if not avoided, may 
lead to minor injury or material damage. This 
manual describes how the operator should 
exercise care to avoid a risk of bodily injury or 
damage to the instrument.

This symbol is used to call your attention to a
condition that must be observed in order to avoid
the risk of damage to the instrument or system
problems.

This symbol is used to call your attention to
information that should be referred to in order to
know the operations and functions of the
instrument.

For Safe Use of RI20:

• If the process fluid is harmful to personnel,
  handle Rotameter carefully even after it has   
 been removed from the process line for  
 maintenance or other purposes. Exercise  
 extreme care to prevent the fluid from coming  
 into contact with human flesh and to avoid   
 inhaling any residual gas.
• In case of Explosion proof type instrument,
  further requirements and differences are
  described in Chapter 4 "EXPLOSION    
 PROTECTED TYPE INSTRUMENTS”. The   
 description in Chapter 4 is prior to other   
 descriptions in this instruction manual.

WARNING

CAUTION

IMPORTANT

NOTE

WARNING
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Warranty
• The warranty of this instrument shall cover the
  period noted on the quotation presented to the
  Purchaser at the time of purchase. The Seller
  shall repair the instrument free of charge when
  the failure occurred during the warranty period.
• All inquiries on instrument failure should be
  directed to the Seller’s sales representative from
  whom you purchased the instrument or your
  nearest sales office of the Seller.
• Should the instrument fail, contact the Seller
  specifying the model and instrument number of
  the product in question. Be specific in describing
  details on the failure and the process in which
  the failure occurred. It will be helpful if         
  schematic diagrams and/or records of data are   
  attached to the failed instrument.
• Whether or not the failed instrument should be
  repaired free of charge shall be left solely to the
  discretion of the Seller as a result of an
  inspection by the Seller.

The Purchaser shall not be entitled to
receive repair services from the Seller free
of charge, even during the warranty period,
if the malfunction or damage is due to:
• improper and/or inadequate maintenance of the
  instrument in question by the Purchaser.
• handling, use or storage of the instrument in
  question beyond the design and/or specifications
  requirements.
• use of the instrument in question in a location     
  not conforming to the conditions specified in the
  Seller’s General Specification or Instruction
  Manual.
• retrofitting and/or repair by an other party than
  the Seller or a party to whom the Seller has  
  entrusted repair services.
• improper relocation of the instrument in question
  after delivery.
• reason of force measure such as fires,
  earthquakes, storms/ floods, thunder/lightning, or
  other reasons not attributable to the instrument    
  in question.

Restriction on Use of Radio Transceiver

Although the RI20 has been designed to
resist high frequency electrical noise, if a radio
transceiver is used near the transmitter or it
external wiring, the transmitter may be affected by
high frequency noise pickup. To test for such
effects, bring the transceiver in use slowly from a
distance of several meters from the transmitter,
and observe the measurement loop for noise
effects. Thereafter, always use the transceiver
outside the area affected by noise.

IMPORTANT

1.1 General description
This manual describes installation, operation and 
maintenance of the RI20. Please read it carefully 
before using this device.
Further, please note that customer features are 
not described in this manual. When modifying 
specifications, construction or parts, this manual is 
not necessarily revised unless it can be assumed 
that these changes will impair RI20 functions or 
performance.
All units are thoroughly tested before shipping. 
Please check the received units visually to ensure 
that they have not been damaged during transport. 
In case of defects or questions please contact your 
nearest YOKOGAWA service centre or sales office. 
Please describe any defect precisely and indicate 
model code as well as serial number. YOKOGAWA 
refuses any liability for units which have been 
repaired by the user without prior consent and do not 
meet the specifications as a consequence.
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1.2 ATEX Documentation
This is only applicable to the countries in European Union.
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2. Technical Description

The ring sensor RI20 is intended for connection to float flowmeters with a measuring tube of glass or 

plastic. It indicates whether the float is positioned above or below the sensor.

The float must have ferromagnetic properties (e.g. a plastic float with iron core).

The device is offered into 4 versions:

Type Option  Diameter of tube Possible float (Yokogawa Code)

RI20-10 K /GR1, /GR5  10mm -MU AN

RI20-10 G /GR2, /GR6  10mm -MU BN  or  -PD BN  

RI20-17 K /GR3, /GR7  17mm -PD CN

RI20-17 G  /GR4, /GR8  17mm -MU CN  or  -MU DN   or  -PD DN

The RI20 is bistable, i.e. if the float is below the switch point, current consumption is always < 1 mA and it 

is >  2.2 mA, if the float is above the switch point. After power on or after power fail the RI20 shows

I < 1 mA. To find the correct float position the float has to move once through the RI20.

It is intended for connection to a non-bistable isolation-switch amplifier complying with EN 60947-5-6 

(NAMUR). With its plastic casing and its sealed-in electronic equipment, the RI20 meets the requirements 

of the system of protection IP67 and can also be operated safely in aggressive atmospheres.

The RI20 is maintenance-free.

See chapter 4 "EXPLOSION PROTECTED TYPE INSTRUMENTS” for devices in ATEX, IECEx and NEPSI 

version.
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3. Technical Data

Diameter of measuring tube RI20-10  :  10 mm

Diameter of measuring tube RI20-17  :   17 mm

Power supply :   4.5...15 V DC (8 V DC NAMUR)

Current consumption (NAMUR)  :   float down< 1 mA  

   float up     > 2.2 mA

Temperature range  :  −25 °C – +65 °C 

Materials

• case  :   PBT

• sealing compound  :   Polyurethane or Silicone

Protection acc. to DIN 40 050 :   IP67

Weight  :  40 g

Supply cable 

• length  :   2 m

• cross section of conductor  :   0.14 mm2

• cable end with crimp-on component

EMC-protection:

• DIN EN 61000-4-2   :   level 3

• DIN EN 61000-4-3   :  level 2

• DIN EN 61000-4-4   :  level 3

• DIN EN 61000-4-6   :  level 2

• DIN EN 55011 :   group 1/class A

In general the RI20 comply with the above given criteria. In rare cases the RI20 may switch from "off" to 

"on". This should be taken into consideration during operation.

Dimensions (in mm):

10.1 for RI20-10
17.1 for RI20-17
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4. Explosion-protected Type Instruments

• Only trained persons may use the instrument in the industrial area.
• It is forbidden to users to carry out specification changes and other changes at the device. Repairs at  
 the device aren’t permitted.
• To ensure explosion protection of the RI20, a suitable explosion-proof transmitter relay must be used. 
• The maximum ambient temperature and the maximum temperature of the medium, which flows through  
 the tube, may not exceed 60 °C.
• The connection cable may not be exposed to mechanical loads. The maximum axial strength is 30 N. 
• Electrostatic charge on the housing may cause an explosion hazard. Avoid any actions that cause the  
 generation of electrostatic charge, such as rubbing with a dry cloth on the housing.

The RI 20 is an intrinsic safe device. This is certified for hazardous areas of zone 1 (category 2) and zone 2 
(category 3). 

Temperature range  : -25 °C – +60 °C 
EC- Type Examination Certificate number
   : PTB 03ATEX 2111X 
IECEx Certificate number  : IECEx PTB13.0023X
NEPSI Certificate number : GYJ14.1356

Marking
• Manufacturer  :  Rota Yokogawa, Rheinstr. 8, D-79664 Wehr
• Type   : RI20-10  or RI20-17
• Serial number and year of the production:
     7yymmxxx (yy=year, mm=month, xxx= incremented number (e.g. 70309001)
• Ex-marking  : Ex ia IIC T6 Gb
• Entity parameters   : Ui = 12 V,  Ii = 22 mA ,  Pi = 66 mW,  
                      Li = 20 mH,  Ci = 200 nF 
     or              
     see certificate for data

• Marking according to  ATEX regulation 94/9/EG:           
• Label

WARNING

• The electrical connection of the RI20 is provided with free ends of the cables with cable hulls. Please  
 regard the installation regulations in accordance with IEC 364.
• The shielding of the connection cable is not for grounding of the RI20. A RI20 with damaged cable   
 isolation may not be used.

 

WARNING
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Installation diagram:
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5. Installation Notes

•  The RI20 should be connected to a mono stabile transmitter relay.

•  Connection to transmitter relay (s. installation diagram in chapter 4 "EXPLOSION PROTECTED TYPE   

INSTRUMENTS”).    white cable   → +
    shielding       → -
•  The installation regulations in accordance with IEC 364 have to be taken into account.

•  The shielding of the connection cable is not for earthing of the RI20. A RI20 with a damaged cable   

 insulation may not be used

•  The device has to be protected from strong electromagnetic fields.

•  Power lines have to be installed separated from the signal lines.

•  Switches, power relays and engines can change the switching state of the RI20 (in unfavorable orders).

•  Metal parts should have a minimum distance of 50 mm to the RI20.

•  If the float is above the RI20 after power on or after power fail, the float has to move once through the 

 RI20 to find the correct float position.

 

Minimum distance of the digital contact to the metallic parts of the Rotameter-housing:

min. 6 mm 

min. 4 mm 

RI20

RI20

F51.EPS

Minimum distance between 2 digital contacts 
at the same Rotameter: 25 mm

Minimum distance between 2 Rotameters     
which are mounted side on side: 15 mm

min. 25 mm 

min. 15 mm 

RI20

RI20

F52.EPS

RI20

RI20
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