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Translation

If the device is sold to a country in the European Economic Area (EEA)
this instruction handbook must be translated into the language of the
country in which the device is to be used.
Should the translated text be unclear, the original instruction handbook
(German) must be consulted or the manufacturer contacted for clarifica-
tion.

Copyright

No part of this publication may be reproduced, transmitted, sold or dis-
closed without prior permission. Damages will be claimed for violations.
All rights reserved.

Names

The use of general descriptive names, trade names, trademarks and the
like in this handbook does not entitle the reader to assume they may be
used freely by everyone. They are often protected registered trademarks
even if not marked as such.
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2 Overview and use in accordance with the requirements

2.1 Overview

1 Compact Doppler wedge sensor for connection to the measurement
device, type OCM F

2 Compact Doppler wedge sensor with Plug for connection to the
measurement device, type PCM F

3 Compact Doppler pipe sensor with retaining element and installation help

Fig. 2-1 Sensor Overview

1 Sensor for flow velocity measurement
2 Sensor for level measurement using pressure (optional)
3 Sensor body
4 Ground plate
5 Sensor cable
6 Cable Gland
7 Plug with union nut, IP68; (optional)
8 Air filter (optionally fixed with plug)

Fig. 2-2 Overview wedge sensor
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1 Sensor for level measurement
2 Sensor screw joint (movable)
3 Retaining element
4 Sensor body
5 Installation help, screw M4
6 Cable Gland
7 Sensor cable

Fig. 2-3 Overview Pipe Sensor
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2.2 Use in accordance with the requirements

The sensor, type KDA is designed to measure flow of slight to heavy polluted

media in part filled and full sewers, pipes and other channels. Depending on

sensor version level measurement is additionally possible.

Please necessarily observe the maximum permissible limit values as specified in

chapter 2.3. Any cases varying from these conditions without being approved by

NIVUS GmbH in writing are entirely at owner’s risk.

The sensors are exclusively intended to be used for purposes as described

above. Modifying or using the sensors for other purposes without the written

consent of the manufacturer will not be considered as use in accordance with

the requirements.

Damages resulting from this are left at user’s risk.

The sensors are designed for a lifetime of approx. 10 years. After that period

an inspection in addition with a general overhaul has to be made.

Ex-Approval

The Ex-version of the sensors is designed to be used in areas with explosive

atmospheres (zone 1).

Approval II 2 G Ex ib IIB T4

The approval is only valid in connection with the respective indication on the

sensors nameplate.
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2.3 Specifications

2.3.1 Compact Doppler / combi sensor

Measurement principle - Doppler (flow velocity)

- piezo-resistive pressure measurement (level)

Measurement frequency Wedge sensors 1 MHz, pipe sensors 750 kHz

Protection IP 68

Ex-Approval (optional) II 2 G Ex ib IIB T4

Operating temperature -20 °C to +50 °C ( -4 °F to 122 °F)
-20 °C to +40 °C ( -4 °F to 104 °F) for applications in Ex Zone 1

Storage temperature -30 °C to +70 °C (-22 °F to 158 °F)

Operating pressure max. 4 bar (combi sensor with pressure element max. 1 bar)

Cable length 10/15/20/30/50/100 m pre-configured, extendable upon request;
using sensors with integrated pressure measurement cell requires to
use a pressure compensation element after a cable length of 30 m
(99 ft).

Type of cable - Combi sensors with pressure measurement:
LiYC11Y 2x1,5 + 1 x 2 x 0,34 + PA 1,5/2,5

- Sensors without pressure measurement:
LiYC11Y 2 x 1,5 + 1 x 2 x 0,34

Outside cable diameter - Combi sensors with pressure measurement: 9,75 mm ±0,25 mm

- Sensors without pressure measurement: 8,4 mm ±0,25 mm

Sensor Connection - Cable end, pre-configured for connection to the measurement de-
vice, type OCM F / FR, type of cable „K“ or „L“

- Cable with Plug for connection to the measurement device, type
PCM F for sensors without pressure measurement, type of cable “S”

- Cable with plug and exchangeable filter element for connection to
the measurement device, type PCM F, for sensors with pressure
measurement, type of cable “F”

Sensor types - Flow velocity sensor with v-measurement using Doppler method and
temperature measurement to compensate the temperature effect on
the velocity of sound.

- Combi sensor with v-measurement using Doppler method; level
measurement via pressure and temperature measurement to com-
pensate the temperature effect on the velocity of sound (wedge sen-
sor only).

Types of construction - Wedge sensor for installation on channel bottom

- Pipe sensor for installation in pipes with nozzle, sensor screw joint
and retaining element

Medium contacting
materials

- PVDF (wedge sensor body)

- stainless steel 1.4571; V4A (mounting plate or pipe sensor body)

- Polyurethane (cable sheath, screw joint and pipe sensor head)

Additional for sensors with pressure measurement cell:

- Hastelloy© C276 (Pressure measurement cell)

- Viton; PA/PR (Gasket)

Option:

- FEP coated cable (only for sensors without pressure measurement)
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Flow velocity measurement

Measurement range -600 cm/s to +600 cm/s (-3.28 fps to 19.7 fps)

Measurement uncertainty ±1 % of final value

Zero point drift absolutely stable zero point

Sonic beam angle ±5 degrees

Temperature measurement

Measurement range -20 °C to +60 °C (-4 °F to 140 °F)

Measurement uncertainty ±0.5 K

Level measurement - pressure

Measurement range 0 to 350 cm (0 to 11.5 ft)

Zero point drift max. 0.75 % of final value (0 – 50 °C (32 °F to 122 °F))

Measurement uncertainty
(standing medium)

<0.5 % of final value

2.3.2 Accessories (optional)

Pressure compensation el-
ement

For connection of sensors with integrated pressure measurement cell

Material: aluminium, plastics

Protection rating: IP54 (filter element excluded)

Pipe mounting system for temporary, non-permanent clamping installation of wedge sensors
and ultrasonic level sensor in pipes DN 200 – 800

Material: 1.4571

Retractable fitting For manually removal of 1 ½" pipe sensors under process conditions.
150 mm retractable length

Material: duralumin; brass

Stop ball valve For removal of pipe sensors from pipes without pressure

Material: stainless steel 1.4408/1.4401

Tapping saddle for installation of 1.5" pipe sensors in pipe lines

Material: stainless steel 1.4301; NBR (acrylnitrile butadiene rubber)

Replacement filter plug and connection hose for connecting the sensors to the integrated
pressure measurement cell.

For connection of sensors with integrated pressure measurement cell
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3.2 Device Identification

The instructions in this manual apply only for the type of sensor indicated on the

title page.

The article number can be found where the cable enters the sensor body as well

as on a nameplate on the end of the cable. This nameplate is protected against

weathering and abrasion by using a transparent shrunk-on hose and contains

the following:

- name and address of manufacturer

- CE label

- type and serial number

- year of manufacture

- Ex-label (on Ex-version devices only) as mentioned in chapter 2.2.

It is important for enquiries and replacement part orders to specify article

number as well as serial number of the respective transmitter or sensor. This

ensures correct and quick processing.

Fig. 3-1 Nameplate flow velocity sensor wedge and pipe
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3.5 Sensor Versions

The sensors are available in various constructions (wedge and pipe sensors)

and additionally vary in terms of Ex-Version, cable lengths, sensor connection

(cable end for direct connection or configured plug / plug-on filter element) as

well as various special versions and materials.

The article number can be found where the cable enters the sensor body as well

as on a nameplate on the end of the cable.. This nameplate is protected against

weathering and abrasion by using a transparent shrunk-on hose.

KDA Compact Doppler active

Construction

K010

KP10

R007 Pipe sensor for installation with G1½" screw thread

Approvals

0 none

E Ex Zone 1 (only for OCM F)

Cable Length (max. 150 m / with pressure sensor up to 30 m possible)

10 10 m

15 15 m

20 20 m

30 30 m

50 50 m

99 100 m

XX Special cable lengths upon request

Sensor Connection

K Cable end, pre-configured, for Types K0 and R0

L Cable end, pre-configured, for Type KP

S Connection to PCM F for Types K0 and R0, incl. plug

F

Pipe Length

0 (only for wedge sensor)

2 20 cm (standard)

3 30 cm (minimum length for stop valve)

4

X Special pipe length in dm, price per dm

G 20 cm + extension thread

KDA-

40 cm (minimum length for Retractable fitting)
(Only for OCMF)

Wedge sensor for fastening on channel bottom or by using the RMS2 pipe mounting
system

Combi wedge sensor with integrated pressure measurement cell, suitable for
simultaneous flow velocity and level measurement. For installation on channel
bottom or for fastening using the RMS 2 pipe mounting system.

Connection to PCM F for Type KP,
incl. plug and exchangeable filter element

Fig. 3-2 Type key for KDA sensors
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5 Installation

5.1 Sensor Dimensions

1 = Countersunk holes according to DIN 66-5 for direct fastening

2 = Slotted holes for fastening on pipe mounting system

Fig. 5-1 Dimensions KDA wedge sensor
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1 = movable Type R2: 200 mm / Type R3: 300 mm (with stop ball valve)
2 = Retaining element

3 = 180° to flow direction

Fig. 5-2 Dimensions KDA pipe sensor

5.2 Sensor Installation

Removing or loosening from ground plate or cable gland result in leakage and

therefore will cause measurement and sensor failure.

Do absolutely not remove any parts of the senor!! Otherwise warranty as well

as Ex protection will expire!

Selecting the proper sensor position, required calming sections, installation of

the sensors as well as cable laying is described in the separate „Installation

Manual for Sensors“.
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5.3 Plug wiring

Fig. 5-3 Plug wiring water-ultrasonic sensors

Plug wiring Function/max. values

1 UE (voltage input, max. 8.7V with Ex version, max. 24V with non-Ex version)

2 RxTx + (RS485)

3 not connected

4 not connected

5 RxTx - (RS485)

6 UE-GND (power supply ground)

7 shield (cable shield)

5.4 Cable end configuration

1 sensor jacket
2 shrunk-on hose
3 black; cable shield (no ground)

4 red; power supply +; max. 8.7 V with Ex version,
max. 24 V with non-Ex version

5 blue; power supply -
6 white; RxTx +
7 green; RxTx -

Fig. 5-4 Cable end configuration; sensors without pressure measure-
ment cell
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1 Sensor cable
2 Filter element
3 Plug with union nut

Fig. 5-6 Connection plug with air filter for connection to PCM

The pressure compensation element (for the connection to a OCM F or PCM F

transmitter) supplied by NIVUS consists several components (see Fig. 5-7).

1 Filter element with air hose and air plug
2 Cable clips
3 Terminal clamps
4 Connection box
5 Box cover incl. self-locking socket for air hose plug

Fig. 5-7 Components of air compensation element

The 5-wire cable coming from the combi sensor must be connected 1:1 to the

terminal clamp strip in the connection box. In this case please observe only to

connect the power supply (red + blue) and the signal bus lines (white + green) to

the terminal clamp strip. The cable shield (black) must NECESSARILY be con-

nected to one of the both shield connection clamps within the box (Fig. 5-8).
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1 Shield
2 Air hose
3 Transmitter side
4 Terminal clamps
5 Flow velocity sensor side

Fig. 5-8 Open connection box
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1 Drill holes for fastening

Fig. 5-9 Dimensions of the junction box

Extension from connection box to transmitter is carried out as described below

by using A2Y or similar appropriate shielded signal cables.

After correct connecting the cables correctly fix the air filter with the cable clips

on one of both cables in a way that the opening of the filter element looks

downwards. Snap the air hose plug into the socket on the box lid and screw the

lid onto the box subsequently.
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Acetaldehyde C2H4O 40 % 4 (1) (1) 0 4/4 3/0

Acetic acid C2H4O2 10 % 3 1/1 1/1 1 (3) 1/1

Acetic acid methylester C3H6O2 tech. clean 0 1/0 1/1 1 4/4 0/0

Aceton C3H6O 40 % 4 (1) 1/1 1 4/4 3/3

Allyl alcohol C3H6O 96 % 0 1/1 1/1 0 4/4 0/0

Aluminium chloride AlCl3 10 % 0 1/1 3/4 1 1/0 1/1

Ammonium chloride (NH4)Cl aqueous 0 1/1 1/2L 1 1/1 1/1

Ammonium hydroxide NH3 + H2O 5 % 4 1/1 1/1 1 (2) 1/1

Anilin C6H7N 100 % 4 1/1 1/0 1 2/4 1/2

Benzene C6H6 100 % 2 1/1 1/1 1 3/3 1/2

Benzin, bleifrei C5H12 - C12H26 2 1/1 1/1 1 (1-3) 1/1

Benzyl alcohol C7H8O 100 % 2 1/1 1/1 1 1/0 1/1

Benzyl alcohol H3BO3 10 % 1 1/1 1/1 1 1/1 1/1

Benzyl alcohol HBrO3 concent. 3 0/0 (4) 0 (2) 1/1

Benzyl alcohol C4H10O tech. clean 3 1/1 (1) 1 3/4 1/1

Benzyl alcohol CaCl2 spirituous 1 1/1 1/2L 1 1/1 1/1

Carbon disulphide CS2 100 % 0 1/1 1/1 1 1/0 1/0

Carbon tetrachloride (TETRA) CCl4 100 % 4 1/1 1/1L 1 1/1 1/1

Chloric gas Cl2 3 1/1 1/0 0 1/1 1/1

Chloric methane CH3Cl tech. clean 4 1/0 1/1L 0 4/4 0/0

Chlorine water Cl2 x H2O 0 (1) 2/0L 1 1/0 0/0

Chlorobenzene C6H5Cl 100 % 4 1/1 1/1 1 3/4 1/1

Chloroform CHCl3 100 % 4 1/1 1/1 1 4/4 1/1

Chromate CrO3 10 % 0 1/1 1/2 1 1/1 0/0

Citric acid C6H8O7 10 % 1 1/1 1/1 1 1/1 1/1

Diesel oil — 100 % 0 (1) (1) 0 1/1 1/1

Essential oils — 1 (1) 1/1 0 1/0 0/0

Ethanol C2H6O 96 % 1 1/1 1/1 1 3/0 0/0

Ethyl acetate C4H8O2 100 % 3 1/1 (1) 0 4/4 1/2

Ethyl alcohol C2H6O 100 % 1 1/1 1/1 0 3/0 0/0

Ethylen chloride C2H4Cl2 3 1/1 1/1L 1 3/0 1/2

Ferric-(III)-chloride FeCl3 saturated 3 1/1 4/4 0 1/1 1/1

Formaldehyde solution CH2O 10 % 2 1/1 1/1 1 3/0 1/1

Glycerol C3H8O3 90% 2 1/1 1/1 1 1/1 1/1

Heptan, n- C7H16 90% 1 1/1 1/1 1 1/1 1/1

Hexan, n- C6H14 100 % 2 1/1 1/1 1 1/1 1/1

Hydrochloric acid HCl 1-5 % 3 1/1 4/4 1 1/1 1/1

Hydrofluoric acid HF 50 % 3 1/1 4/4 2 1/3 1/1

Isopropanol C3H8O tech. clean 2 1/1 (1) 1 1/1 0/0

Magnesium chloride MgCl2 aqueous 2 1/1 1/0L 1 1/1 1/1

Methanol CH4O 2 1/1 1/1 1 3/4 0/0

Methyl benzene (toluene) C7H8 100 % 3 1/1 1/1 0 3/3 1/1

Milchsäure C3H6O3 3 % 0 1/1 1/1 1 1/1 1/2

Mineral oil — 1 1/1 1/1 1 1/1 1/1

Nitric acid HNO3 1-10 % 3 1/1 1/1 1 1/1 1/1

Nitrobenzene C6H5NO2 4 1/1 1/1 0 4/4 1/2

Oleic acid C18H34O2 tech. clean 1 (1) 1/1 0 2/2 1/1

Oxalic acid C2H2O4 x 2H2O aqueous 0 1/1 1/3 2 1/1 1/1

Ozone O3 2 1/1 0/0 0 1/0 1/1

Petroleum — tech. clean 1 (1) 1/1 0 1/0 0/0

Phenol C6H6O 100 % 2 1/1 1/1 1 2/3 1/1

Phosphoric acid H3PO4 85 % 0 1/1 1/3 1 1/1 1/1

Potassium hydroxide KHO 10 % 3 1/1 1/1 1 4/4 1/1

Potassium nitrate KNO3 aqueous 0 1/1 1/1 1 1/1 1/1

Quicksilver-(II)-chloride HgCl2 aqueous 0 1/1 (4) 1 1/1 1/1

Sodium bisulphite NaHSO3 aqueous 0 (1) 1/1 1 1/0 1/1

Sodium carbonate Na2CO3 aqueous 3 1/1 1/1 1 1/1 1/1

Sodium chloride NaCl aqueous 2 1/1 1/2 1 1/1 1/1

Sodium hydroxide NaHO 50 % 3 1/1 1/3 1 3/3 0/0

Sodium sulphate Na2SO4 aqueous 0 1/1 1/1 1 1/1 1/1

Sulphuric acid H2SO4 40 % 3 1/1 2/3 1 1/1 1/1

Trichloroethylene (TRI) C2HCl3 100 % 4 1/1 1/1L 1 1/3 1/1

More comprehensive lists can be requested from NIVUS GmbH in Eppingen.
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6.1 Resistiveness Legend

There are two values per medium.

left number = value at +20 °C / right number = value at +50 °C.

- 0 no specifications available

- 1 very good resistance/suitable

- 2 good resistance/suitable

- 3 limited resistance

- 4 not resistant

- K no general specifications possible

- L risk of pitting corrosion or stress corrosion cracking

- ( ) estimated value

Material Names

- PUR Polyurethane

- FEP Tetrafluorethylene-Perfluorpropylene (Teflon® FEP)

- V4A Stainless steel 1.4401 (AISI 316)

- PVDF Polyvinylidenfluoride
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7.2 Pressure Compensation Element

Inspect the filter element regularly (see Fig. 5-6) when mounting sensors with

pressure measurement cell and pressure compensation element.

Inspection intervals depend on the prevailing air humidity and may vary between

2 and 12 weeks depending on application.

If the desiccant colour should change by more than 50 % (from blue to bright

pink) replace the filter or the desiccant. Both can be purchased from NIVUS.

8 Dismantling/Disposal
The device has to be disposed according to the local regulations for electronic

products.
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