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Foreword 
I. Transport, Delivery, Storage 
Storage and Transportation: 
Equipment shall be protected from moisture, humidity, contamination, 
shock and damage. 

 
Inspection of delivery: 
The shipment is to be checked for completeness upon receipt. The data of 
the device are to be compared with the data of the delivery bill and the 
order documents. Any transport damage must be reported immediately 
after delivery. Damage reported later cannot be accepted. 

 
II. Warranty 
Please refer the contractual terms and conditions relating to delivery for the 
scope and period of warranty. 
 
Warranty claims shall be conditional to correct installation and 
commissioning in accordance with the operating instructions of the device. 
The necessary installation, commissioning and maintenance work should 
only be carried out by qualified and authorized personnel. 
 
III. General safety instructions 
1. Oval wheel meters are reliable, high-precision volumetric instruments 

and may only be used in accordance with their intended purpose. The 
pressure and temperature limits of use indicated on the nameplate as 
well as the other technical data of the devices and safety instructions 
must be observed during installation, commissioning and operation of 
the devices. 

2. National and international regulations for the operation of pressurized 
devices and systems must be observed. 

3. Before installation, the operator must ensure that the pressurized parts 
have not been damaged during transport. 

4. Always observe national and international regulations concerning the 
operation of devices in potentially explosive atmospheres. 
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5. The equipment must be installed, operated and maintained by qualified 
personnel. The operator is responsible for ensuring that the personnel 
are adequately and appropriately qualified. In the case of doubts, the 
manufacturer must be consulted.  

6. The operator must ensure that the materials used (wetted parts) of the 
device are chemically resistant to the measuring medium. 

7. The seals or sealing elements must be handled with care in accordance 
with the specifications in the operating instructions. 

8. The tightening torques for the screw connections between the cover and 
the lower part of the housing as well as for the flange connections in the 
pipeline, are available on request. 

9. The drain screws and all screw connections of the pressure-bearing 
parts must not be loosened until it has been ensured that the meter is 
depressurized. 

 
IV Basic Safety Information 
Description of Symbols: 

 

 

 
IMPORTANT NOTES! 
 
Please consider these notes carefully to achieve a 
reliable functional system. The accompanying text 
contains important information about the product, 
handling the product or about a section of the 
document that is of particular importance. 

 

 

 
WARNING! / ATTENTION! 
 
Failure to take the prescribed precautions could result 
in death, severe bodily injury, or substantial material / 
product damage. 
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V Intended Use 
This OC flowmeter is designed to measure intermediate and final liquid 
products, such as oil, chemical fluids, demi water, gasoline etc. 
 
Intended User 
The intended user is not a general purpose user. 
 
 

 
 

 
The intended user is not allowed to open, manipulate or 
dismantle the device.  
The device may be maintained, serviced or opened only 
by dedicated and qualified service personnel. 
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1. Identification 
Manufacturer:     Bopp & Reuther Messtechnik  

   Am Neuen Rheinhafen 4 
   67346 Speyer, Germany 
   Phone:  +49 6232 657-0 
   Fax:      +49 6232 657-505 
 

Type of product:    Direct volumetric meter (positive displacement meter) 
 
Product name:     Oval wheel meter, series OC with REED 
 
Version number:       A-EN-01275-00 Rev.A 
 
 
2. Area of Application 
The range of application for all OC series oval wheel meters encompasses 
the measurement, dosing, and control of volumetric liquids. They are used 
for measuring intermediate and final liquid products, such as oil, chemical 
fluids, demi water, gasoline etc. 
 
 
3. Measuring Principle and System Design 
3.1 Measuring Principle 
Oval wheel meter belongs to the group of direct volumetric meters for 
liquids with movable partition walls (displacement flow meters).The oval 
wheel meter consists of measurement chamber housing with two pivoted 
oval wheels which are toothed and roll off each other in counter-rotations. 
 

The following sketch displays the movement of oval wheels during the 
measuring process. 
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Each revolution the oval wheels displaces a discrete volume of liquid 
(defined by the space between the oval wheel and measurement chamber) 
through the chamber. 
For measurement purposes, the rotation of the oval wheels is transmitted 
to a mechanical counter and / or a pulse pick-up via a magnet coupling and 
gear device. 
 
 
3.2 System Design 
Oval wheel meter series OC can be combined with the following 
components for its efficient application: 
 
Transducer:                 Measuring chamber with oval wheels  
 
Pulse pick-up:   
 

      
 
  

The rotation of the oval wheels is sensed by a 
REED sensor and then converted to equivalent 
pulses which are in proportion to flow of liquid 
displaced by the oval wheels inside the measuring 
chamber. 
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4. Input 
4.1 Measured values 
Volume and volumetric flow rate 
 
4.2 Measuring range  

 
 
5. Output 
5.1 Output signal 

Type Pulses/l Freq./Hz 

OC 5 200 167 

OC 10 100 167 

 
 
6. Characteristic Parameter 
6.1 Reference conditions 
In accordance with IEC 770: 20°C, 65% relative humidity, 101.3 kPa 
The device is tested with a liquid with a viscosity of 2 mPa·s. 
 

Viscosity 

Type DN Flowrate 
0.3 mPa·s 

 
 

[l/min] 

0.3 - 1.5 
mPa·s 

 
[l/min] 

1.5 - 150 
mPa·s 

 
[l/min] 

150 - 350 
mPa·s 

 
[l/min] 

OC 5 G ¾‘‘ 
min 8 5 5 2.5 

continuous 16 33 45 25 
max 40 50 50 25 

OC 5 R 1‘‘ 
min 8 5 5 2,5 

continuous 16 33 45 25 
max 40 50 50 25 

OC 10 R 1½‘‘ 
min 16 10 10 7 

continuous 33 70 80 70 
max 80 100 100 70 
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6.2 Measured error (accuracy) 
< +/- 0.5 % in the range 10 -100% of the measuring range 
 
 
7. Operating Conditions 
7.1 Installation conditions 
7.1.1 Installation instructions 
 

 
 

 
The operating instructions must be read and 
observed before assembly and commissioning. 
The system must be depressurized and cooled 
down before assembly and disassembly of the 
device. 
 

 
 
7.1.1.1 General information 
• Only trained personnel who have been authorized by the system 

operator are allowed to perform assembly, electrical installations, 
commissioning, maintenance and operation. You must have read and 
understood the instructions and follow their instructions strictly. 

• Bopp & Reuther Messtechnik oval wheel meters are precision flow 
meters. Inlet and outlet are covered with protective caps against foreign 
substances. Remove caps shortly before putting the device into 
operation. 

• As indicated on the type plate parameters are maximum values and 
must not be exceeded. Operating parameters are specified in the 
contract documents. If you want to use the device under differing 
operating conditions, consult Bopp & Reuther Messtechnik GmbH 
indicating the serial number. 

• Install the oval wheel meter so that it remains completely filled with 
liquid even when at a standstill. 

• To avoid measuring errors due to gas inclusions or contamination, etc., 
the user must take appropriate precautions (gas separator, strainer 
basket filter). 

• Oval wheel meters intended for liquid food products must be cleaned 
thoroughly before putting them into operation (see maintenance and 
cleaning). 
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7.1.1.2 Installation 
• Remove any impurities from the pipework. When doing so, replace the 

oval wheel meter with a suitable piece of piping. 
• Do not remove the caps on the in- and outlet of the oval wheel meter 

until the device is being installed to prevent the penetration of foreign 
substances. 

• Any flow direction, if applicable note the arrow on the housing of the 
oval wheel meter  

• The housing cover of the oval wheel meter is to be placed vertically so 
that the axes of the oval wheels are in a horizontal position 
independent of the position of the pipe. 

• The oval wheel meter must be installed free from strain. 
 
EMC protection can only be assured with shielded lines. 
 

 

 

 
• Start oval wheel meter with a gradually increasing 

flowrate. 
• In measuring systems for viscous liquids which 

require heating, switch on the heating system of 
the oval wheel meter, filter and pipework in 
sufficient time prior to start-up; subsequently start 
up the device with a gradually increasing flow 
rate. 

 
 
 
7.2 Ambient Conditions 
7.2.1 Ambient temperature Limit 
-10°C to +50°C 
 
7.2.2 Storage temperature 
-10°C to +55°C 
 
7.2.3 Climatic category 
Class D  IEC 654-1 
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7.2.4 Protection Class 
IP 65 
according to IEC 529 / EN 60529 
 
7.2.5 Electromagnetic compatibility 
According to Guideline EMC 2014/30/EU (EMC-Guideline) 
EN 61000-6-2 immunity for industrial environments 
EN 61000-6-3 immunity residential area 
 
“Electromagnetic compatibility" is only guaranteed when the electronics 
housing is closed. When the electronics housing is open, interference can 
occur due to EMC signal pick-up. 
 
 
7.3 Process conditions 
7.3.1 Fluid temperature 
0°C up to 70°C 
 
7.3.2 State of Aggregation 
suitable for liquids 
 
7.3.3 Viscosity 
OC series with REED:                            0.3 – 350 mPa·s 
 
7.3.4 Fluid Pressure Limit  
Stainless steel:                                       16 bar 
Aluminium:                                             10 bar 
 
7.3.5 Pressure loss  

Specification 
for Water 

Basic Type 
OC5 OC10 

(In bar) 0.25 0.25 
Qmax [l/min] 50 100 
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8. Constructive Design 
8.1 Type of construction / dimensions 
 

Type DN D L d (pipe thread) h H 
OC5 20 20 170 R 1” / G ¾” 50 140 

OC10 32 32 210 R 1½” 95 150 

 
 

 
 
  
 
 
 
8.2. Weight 

 
Basic Type 

 
OC5 

 
OC10 

Weight(in 
kg) 

approx. 

 
5 

 
7 

 
  

D 

d 
H 
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8.3. Material 
AISI 304, wheels AISI 316, bushes in hard carbon, gasket in PTFE 
 

Material 
Design 

OC5 / OC10 OC5 
F5 B3 

Housing Stainless Steel Aluminium 
Oval wheels Stainless Steel Aluminium 

Bushes Hard Carbon 
Gasket PTFE 

 
 
8.4. Process connection  

Type Pipe thread 
OC5 R 1“ / G ¾ “ 

OC10 R 1 ½” 
 
 
9. Electrical Connection 
No specific requirements are placed on the cable. All cables that can be 
soldered well into the connector (shown below) are suitable, e.g. flexible 
cable 2 × 0.5 mm2 
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The oval wheel meter can be installed in Zone 2 and 
Zone 1 hazardous areas if it is connected to an 
intrinsically safe Ex i circuit. 
 

 
 
9.1. Installation in safe areas 

 
 
 
9.2. Installation in hazardous areas 
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When installing in hazardous areas, the 
respective national installation regulations must 
be observed (for European Union: EN IEC 
60079-14). 

 
For cable lengths up to 20m, the Ex i values of the barrier are not relevant. 
Any intrinsically safe value is acceptable. For longer cables, their 
inductance and capacitance must match the specified values of the barrier. 
In the interest of long service life, the reed contact should be operated with 
a maximum of 24V, 10mA. 
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Appendix 
A. Maintenance and cleaning 
If you shut down the oval wheel meter for a longer period of time, it must be 
de-installed, thoroughly cleaned, and protected with acid-free oil. Oval 
wheel meters for liquid food must not be protected. Cover the inlet and the 
outlet with a cap. It must be ensured that the oval wheel meters are stored 
in a dry room. 
 
 
B. Repairs and hazardous materials 
The following measures must be taken before you send the oval wheel 
meter for repair to Bopp & Reuther Messtechnik for repair: 
 

• In any case, enclose a note with the device describing the error, 
the application as well as the chemical-physical properties of the 
measuring medium (form see appendix C). 

• Remove all adhering medium residues. Pay particular attention to 
sealing grooves and crevices where medium residues can adhere. 
This is particularly important if the medium is hazardous to health, 
e.g., corrosive, toxic, carcinogenic, and radioactive, etc. 

• We must ask you to refrain from returning the medium if it is not 
possible for you to completely remove substances hazardous to 
health with absolute certainty. 
 

Costs incurred for possible disposal or personal injury (burns, etc.) due to 
inadequate cleaning of the device will be charged to the operator. 
 
In the case of malfunction of the oval wheel meter, please contact our 
customer service: 
 

Bopp & Reuther Messtechnik GmbH 
Service 
Am Neuen Rheinhafen 4 
67346 Speyer, Germany 
Tel.: +49 6232 657-420 
Mobile: +49 15115233023 
Fax: +49 6232 657 561 
Email: service@bopp-reuther.com 
 

mailto:service@bopp-reuther.com
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C. Declaration on Decontamination 
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D. Certificates 
D.1. Pressure Equipment Directive 
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D.2. EU-Declaration of conformity 
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Notes: 
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Notes: 
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Our product portfolio:  
 
Volume flowmeter: 

• Oval wheel meter 
• Turbine meter  
• Electromagnetic flowmeter  

 

Mass flowmeter: 
• Vortex meter 
• Compact orifice 
• Coriolis mass flowmeter 

 

Density and concentration meter (Measuring and testing equipment)  
 

Dosing measurement technology 
• Electromagnetic flowmeter 
• Coriolis mass flowmeter  
• Oval wheel meter 
• Dosing control system  

 

Measurement Accessories 

• Processing electronics  
• Mechanical indicator 
• Pulse pick-ups 
• Components 

 

Measuring and testing equipment 
 
Conformity assessment according to MID Directive 2014/32/EU  
 
After Sales Service 
 
        
 
 
 
 
  

Bopp & Reuther Messtechnik GmbH 
Am Neuen Rheinhafen 4 
67346 Speyer, Germany 
Tel.:  +49 6232 657-0  
Fax:  +49 6232 657- 505                          
Email:  info@bopp-reuther.com  
https://www.bopp-reuther.com 
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