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This document is the manual for tlstallation of the level/velocity sensor of the Mainstream 1V
flow meter.

For CPU installation, refer tbe portable CPU intallation manualor the permanent CPU
installation manualaccording to your CPU model.

For acquisition programming, refer tbe programmingmanual for the Mainstream IV flow meter
using Winfluid.

If you have any further questions, please contagt Cusbmer Service Department

HYDREKA
34, route de Saint Romaigc pnpn { ¢ [/ , w ¢Flancaehb¢ 5 Qtf
Tel.: +33 (0)4 72 53 11 §3Fax: 334 78 83 44 37

Email:hydreka@hydreka.fior accueil@hydreka.fr

Customer Serviceservices@hydreka.fr

Rentals rent@hydreka.fr

Salessales@hydreka.fr

Export:export@hydreka.fr
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1 Introduction

The Mainstream |V level/velocity flow meter is used to measure flow in open channels under part
filled pipe conditions. It has two sensors: one to measure the water level and one to measure
velocity.

The level can be measured using-20 mApiezoresistive sensor (presented here) or an ultrasonic
sensorwith a 420 mA output signal (not presented here, but available in our range). When an
ultrasonicsensoris used, it is essential to ensure befhand that the output signal is compatible
with the CPU input (20 mA passive at 124 VDC). If required, contact our customer service
department gervices@hydreka )ir

Velocity is measured by a Doppleffect velocity sensor. The measurement scale of this velocity
sensor is from 1 cm/s to 5 m/s.

The level/velocity sensor is installed directly in the aquatic medium to be measured (only the
ultrasonic sensor is installed outside the medium to be measured). Wasual presents
recommendations for sensor installation (long straight channels, hooping, etc.). Because of the wide
variety of situations found in the field, these are strong guidelines that must be applied, but they are
not sufficient on their own to guantee optimum measurement. The installer must also perform the
installation according to his own knowledge of the measurement site, and HYDREKA canno
therefore be held responsible for the quality of the measurements obtained.

All related product CataloguNumbers are listed iAppendix 1

1.1 Environmental and safety conditions

Optimum use of the Mainstream IV flow meter requires a measurement environment that is not
greatly exposed to environmental disturbances likely to affect the measurement (electronismgnet
traffic, etc.). The materials used for the sensors or wiring are watertight and resistant to aggressive
fluids. The sensor body may contain titanium for particularly aggressive environments (please ask
us).

1.2 Conditions in the measurement environment
Y Protection: IP 68

I Operating temperature rangel0 to 85°C

It is important to prepare the site carefully before installation:

1 Aroundthe-clock access

| Inspection port directly above the flow

| Port access shaft for easy installation of measurement conditioboges and
simplified access

| Site not subject to risk of vandalism, electrical interference or risk of lightning.

It is important to arrange for protection against downstream influences (tide, etc.) to guarantee
relevant measurements.

t
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1.3 Software environment
The levellvelocity sensor and the CPU can be configured using Winfluid software and Winfluid
Mobile software developed by HYDREKA.

Winfluid 3.22 or Winfluid Mobile 2.22

1.4 Safety
Use of the level/velocity sensor does not require any particular safety instructions.

The user is responsible for making all necessary safety arrangements to deal with the inherent
hazards of the measurement site (gas detector) and the fluid to which the measurement is applied
(suitable protective gloves, etc.), for which HYDREKA cannot thedsglonsible.

1.5 Product transport
The build quality of the sensors is very robust. It is nevertheless recommended to avoid subjecting
them to impact during transport (separation of the components).

1.6 Product guarantee

The sensors are guaranteed fiovo yearsunder the recommended conditions of use. Contact your
HYDREKA customer service representative to invoke this guarantee if necessary. Check that all tl
components ordered are present before disposing of the packaging.

1.7 Conditioning the product before use
No conditioning is required.

ne
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2 Descriptions of the level/velocity sensor

2.1 Mechanical description
By default, the level/velocity sensor comprises a pieggistive level sensor and a Doppédfect
velocity sensor.

Dopplereffect velocity senso

Piezeresistive level sensor

Figurel: Levellvelocity sensor of the Mainstream IV flow meter

2.2 Models in the level/velocity sensor range
There is only one velocity sensor modél:MSN510.

However, any level sensor with 20 mA passive signal (22 V) and interfaced with Winfluid can
be used.

3 Selecting the measurement site

The variable nature of flows and their various sources in the case of open surface systems, an
specific local conditions (transport of solids) lead to the issuing of installation recommendations that
cannot under ay circumstances totally guarantee measurement quality. These recommendations
lead to very good measurements being obtained in channels with high enough velocities to
guarantee both the presence of particles (allowing the measurement principle to opematejhe
absence of deposits (saifeansing) as well as minimum turbulence.

The level/velocity sensor is easy and quick to install: it does not require the use of a standardised
channel (as in the case of a Venturi) or a calibrated sill (with the disaatyaraf high risk of
deposits). The originality of the measurement principle provides great flexibility concerning the
installation of the CPU and the positioning of the velocity sensor.

3.1 Level sensor installation constraints

The level measurement allows theet surface to be defined. The level/velocity sensor must be
installed in the least turbulent area possible, where the water surface is the most stable and the
definition of the wet section is the most accurate.
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It is also preferable to satisfy the faling constraints:

1 Regular and uniform concreted section

1 Section without loading

1 Section free of deposits

1 Section whose route is free of singularities, rectilinear, far from bends, obstacles,

tributaries or distributaries

1 Section of uniform slope, prefelody less than 2% (otherwise the flow speeds are too
high).

3.2 Velocity sensor installation constraints

The Doppler effect velocity sensor must be positioned so that it is constantly submerged. Thanks td
the characteristics of its emission field, the sensan ba secured to the bottom of the foundation

raft or slightly offset from the axis of the pipe in the event of frequent depositing of materials. The
constraints related to measurement are therefore relatively small.

3.3 Effect of the shape of the flow cross -section
The sensor must be positioned with a view to measuring the maximum velocity field.

AN
AN

_
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NN

Figure2: Positioning in a rectangular crossection
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Figure3: Positioning in a circular crossection

Note: The position of lhe level velocity sensor does not affect tt
taking of velocity measurements. The position does however af
the quality of velocity measurements. This effect will be negligi
if the velocity sensor remains close to the maximum veloc
stream. In factthe more the average velocity measurement tak
the maximum velocities into account, the higher the quality
measurement. Therefore, a greater offset from the surface cree
a greater distance from the maximum velocity stream, and !
measured valuebecome less representative of the flow.

For the level sensor, it is essential to adjust the measurerr
offset of the piezeresistive sensor according to the offset createt

The sensor is installed facing the flow or in the direction of flow. In the latter case, the flow rate
measurement is negative. A positive aseirement can however be obtained by interchanging the
two coaxial wires.
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3.4 Hydraulic conditions for installation on an outlet
The optimum hydraulic conditions for the installation of the levell/velocity sensor near an outlet are
as follows:

YAIAA SIS TSI SIS AT SIS Ao

AN

N

Five times the maximum allowable
water level in the main drain

A
\ 4

Figure4: Straight lengths to be observed near an outlet

3.5 Hydraulic conditions for installation near a sill
The presence of a sill requires some thought before installation in order to strike a compromise
between minimum veloty and minimum water level all along the measurement cressstion.

The water level must be at least 2 cm above the velocity sensor for the velocity measurement systen
to be operative (equivalent to a total water level of 7 cm).

With regard to velocitiesthe presence of a sill will cause them to drop. Low velocities favour
deposits. It is therefore necessary to be well acquainted with the contribution of deposits on the
measurement site before planning the installation of the level/velocity sensor to ptehe sensor

from being covered in deposited material and for the signal to be operative. A certain amount of self
cleansing must therefore be maintained in the system. Also bear in mind that the minimum velocity
that the Doppler effect sensor can measugel cm/s. This means that an installation below this
speed would be pointless.

A sill can be installed deliberately downstream from the level/velocity sensor to increase the water
level artificially above the velocity sensor to enable the velocity measant to be performed.

Drops in velocity and their consequences, described above, must be taken into consideration for the
implementation of this sill.
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Figure5: Straight lengths to be observed near a sill

3.6 Hydraulic conditions to be observed in the event of presence of a drop
The level/velocity sensor must be installed according to specific conditions concerning the straight
lengths upstream or downstream from a drop, i.e. 5 and 10 times (respectively) thenaraxivater
level in the upstream pipe.

'a '
€

: Approximately 10 times Approximately 5 timesré
! the maximum level the maximum level |
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Figure6: Straight lengths to be observed near a drop

3.7 Hydraulic conditions to be observed in the presence of a bend or curve

The level/velocity sensor must be installed exling to specific conditions concerning the straight
lengths upstream and downstream from a bend. It must be placed at a distance five times the
maximum allowable water level in the main drain upstream from the bend and 10 times this distance
downstream fom the bend. If it is impossible to observe these lengths, it may be desirable to install
a deflector to correct the turbulence and smooth out the velocity profile.
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Approximately 10 time
the maximum level

Figure7: Straight lengths to be observed ae a bend

3.8 Hydraulic conditions to be observed in the event of presence of a
tributary

The levell/velocity sensor must be installed outside the influence of tributaries or distributaries. The

ideal measurement site would be downstream without any influemoenfadditional inflows.

The level/velocity sensor must be placed at a distance equivalent to five times the maximum water
level upstream or 10 times this level downstream.
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Approximately 5 times
the maximum level

A 4

the maximum level
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Figure8: Straight lengths to be obse&ed near a tributary

4 Installation of level/velocity sensor

4.1 Installation by direct mounting to the wall
By default, the level/velocity sensor is secured to a support (CatSNEMSNPQ5with two holes
used to mount it to the wall.

Holes for the direct fixing on
the wall

Fixing

Rd: SUPMSNPQ5

Figure9: Level/velocity sensor support

This type of mount can be used for relatively irregular flow cgesgions where it is not possible to
install hooping. Hooping should be used preferentially, because it can mate with a laogeting
surface.
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4.2 Installation on hooping.
This installation method consists of securing the sensor to a stainless steel strip inserted in thg
channel. A spreader can be used for circular main drains tegrgress the assembly in the main

drain.
The ingallation procedure is as follows:

1- Remove the external screws from the spreader:

Figure10: Removing the spreader

2 - Secure the first part of the spreader to one end of the hooping:

Figurell: Securing the sgeader to the first side of the hooping

3 - Secure the second end of the spreader to the other end of the spreader (circular pipes) or to g
stop on the wall (large pipes).
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Figurel2: Securing the spreader to the second side of the houp

4 - Mount the velocity senso¥_MSN5on mounting plateSUPMSNPQGsing the two M3 mounting
screws. Also secure the piepssistive sensor using the mounting pin if used. Secure the mounting
plate to the hooping using flat head screws.

Figurel3: Securing the spreader to the second side of the hooping

5 ¢ Secure the cables along the hooping using hose clips so that they mate with its shape.
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Figurel4: Securing the cables along the hoogin

6 - To prevent solid particles from adhering to the cables, surround the hooping with woven  fabric
reinforced adhesive tape.

Figurel5: Adhesive tape lining to limit the retention of solids by the hooping and cables

7 - Lower the hoojng inside the channel

Figurel6: Lowering the hooping in the inspection port
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8 - Spread the hooping on the walls of the channel. If appropriate, position the spreader to obtain
maximum adhesion to the wall. Secure the hooping to thd tswadrilling holes through the openings

in hooping using a punch (8 mm). A wall plug/washer/screw set (not supplied) can be used to mount
it securely.

Figurel?: Final appearance of an installation

The cablesnust also be protected from the solid materials that are carried. They must be installed in
a way that avoids adhesion as much as possible (for example, installation on the upper edge of th¢
main drain). Chases can be created in the wall of large maingdra

It is obviously preferable to install the sensor in a main drain that is dry or when the water level is at
a minimum. This involves implementing a bypass when possible, or working during the night under
minimum flow conditions.

In the most favourablecases, installation requires personnel to be present in the system for
approximately one half hour.

U
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Hooping may be used with or without a spreader in the pipe:

~

Figurel8: use of hooping with or without a spreader in an ordinaryr@ilar crosssection

For large crossections, the ends of the hooping can be secured to the walls of the main drain by
securing one end and positioning the spreader between the other end of the hooping and a support.

Figurel9: use ofhooping with spreader in a large circularosssection

The spreader measures 50 mm. If a spreader must absolutely be used, the length of hooping to b¢
ordered is equal to:

= DF — S0mm
Where

| Dl:inside diameter of pipe

1Y%




HYDRE KH Mainstream IV Flow Meter

Installation of the level/velocity sensor

Pagel9/ 31

4.3 Installation of the velocity sensor on a floa t (SERAM patent).

This patented principle is used to take a velocity measurement by placing the Doppler effect sensor &
few centimetres below the surface of the water. This process consists of securing the sensor under

float, whose end is connected todlpipe by a stainless steel ball and socket joint.

— 7))
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Figure21: Installation of the sensor with float

A
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This system has the following advantages:

1 No risk ofsensor clogging

1 Avoids the problem of deposits on the foundation raft

il Allows sensors to be positioned in the maximum velocity stream, in the middle of the
flow.

It can only be installed, however, on main drains with a diameter greater than 1000 mm.

4.4 Other installations
Other types of sensor installation can be envisaged: built into the wall of the main drain (you should
nevertheless allow for the possible replacement of the level/velocity sensor, protected by a stainless

steel cover).

Figure22: Installation of the sensor on the support

It is also possible to create an artificial water level by placing a reservoir downstream from the flow
meter. The minimum water height above the sensor to be observed (2 cm, or 7 cm total water
height) this becomes permanent, and transient effects such as the onset of overflow can be
measured more precisely if the flow meter is installed in the main outlet drain.

5 'Vent to atmosphere' box
A 'vent to atmosphere' box is supplied when a piegsistive sensorsiused. This box accounts for
atmospheric pressure in real time in order to measure the water level only.

When the 'vent to atmosphere' box is used, ensure that the wadpellent plug is not congested
with water and that is remains in contact with theapair. If not, pressurising is no longer possible,
and the measurement is therefore incorrect.
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Water repellent plug to
be kept dry

Figure23: Water-repellent plug of the 'vent to atmosphere' box

6 Maintenance

6.1 On-site maintenance
It is possible to check the measurements taken by the level and velocity sensors on site to detect an

irregularities.
The level measurement is easy to check by measuring the water level with a rule.

The velocity measurement can also be confirmed usingHygreka BFM 80%elocity profilingflow
meter to detect any irregularities in the operation of the Doppler effect sensor.

If the measurements are for the purpose of modelling a system, it can be of interest to check the
velocity measurement using this nietd.

Figure24: Confirmation of the velocity measurement with @elocity profilingflow meter measurement
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6.2 Planned maintenance: sensor check
Several planned maintenance operations are necessary. These are described below.

The operations dscribed must be performed by qualified personnel. These operations may be
performed by you in accordance with Hydreka procedures, or they may be covered by a maintenance
contract taken out with Hydreka. Please contact our customer service department
(services@hydrekaXif required.

The measuring instruments must be calibrated periodically by checking the validity of the sensor|
parametersannually,and a calibration certificate must be issued.

Calibration consistof:
i Checking the fulbcale value of the piez@sistive sensor
i Checking the speed measurement and the signal percentage of the speed sensor.

The following tasks are performed:

1 Automated calibration and tests
i Printing of recognised calibration certéites
1 Traceability of sensors via an internal database

HYDREKA has a pressure test bench to check the pressure sensors

Figure25: Pressure sensor calibration bench at HYDREKA headquarters
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HYDREKA also has a COFgoagectal hydraulic bench to calibrate the Doppler effect sensors:

Figure26: Hydraulic bench for the calibration of Doppler effect velocity sensors at HYDREKA headquarters

7 Product disposal
Product disposal must take place in aacance with local regulations concerning electronic products
at the end of their life cycle (for example, the European WEEE Directive, etc.)
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APPENDIX 1: Catalogue Numbers of
accessories for the level/velocity sensor

Overview of all level/velocity sensor
accessories

Stainless steel spreader, Cat. NBCAMS Stainless steel spreader, Cat. NODERINO
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Mounting pin

Cat. No.P TX7350\A10

Pressue sensor

Cat. No.P_TX7350A10

Support

Cat. No.SUPMSNPQ5

Sensor mounting fitting PTX 1730
Cat. No.EMTPTXMB

Sensor mounting fitting PTX 1830
Cat. No.EMTPTXFA

Velocity sensor

Cat. No.V_MSN510
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APPENDIX

2. Template for the

calibration certificate for the piezo-
resistive sensors

34 route de Saint Romain
69450 SAINT CYR AU MONT D'OR
Teél:(33)4 72531153
www.hydreka.fr
CERTIFICAT D'ETALONNAGE N° HYD-110309-1
L
Matériel contrdlé le : 09/03/2011
Référence : P_TX8150W-20
Désignation : PTX1830 C pression 150 mBar sortie
N° de série : 3320845 Gamme d'entrée : 0-150 mBar
Erreur MAX limite: + 02 % P.E. />Gamme e sgrtie : 4-20 mA
Calibrateur d'entrée : MC5P S/N 6297 ;
Module d'entrée : PM400mC S/N 23054
Calibrateur de sortie : MC5P S/N 6297
Module de sortie : E S/N 33859 Température ambiante : de 204 23 °C
i {Wr"; 7
Entrée Sortie 4 rreur sortie Erreur P.E.
(Bar) (mA—__ (mA) (%)
0,000 3w, | 0,011 0,071
0,158 S foms Y 001 0,071
5k Y By
Ly e Ny
A g
et
A | Tum
4\;;‘\ e
BB R
e ok
02
0.1
— —
# TT—
w T
a0 e
3 e— 015
g T
-01
02
Pression (Bar)
Remarques: RAS Réglage du zéro : 3,984 mA
Réglage pleine échelle : 19,984 mA
Sortie pleine échelle : 16,000 mA
CONFORME Certificat valide jusqu'au : 08/03/2012
Réalisépar: .. ____.._._ Contrélé par :

Page26/31




Mainstream IV

HYDREKA

Installation of the level/velocity sensor

Flow Meter
Page27/31

APPEND

X 3: Calibration certificate for

the Doppler effect velotty sensors

HYDREKA

CERTIFICAT D'ETALONNAGE

Matériel contrélé le : 04/09/2009

Vitesse

Vitesse 10° N.G
vp5630
+1%PE.

Référence sonde :
Désignation sonde :
N° de série sonde :

Erreur MAX limite :

Hydreka S.A
34, Route de Saint Romain
69450 Saint Cyr au Mt d'Or

N° HYD-090904-

r

Client,:

Référence trqn meﬂeur\;ﬁiinstream

ransmetteur ;

Mainstream
anw OCFM5587

L'étalonnage de I'instrument de mesure a été réalisé
dans un canal ouvert de 59
Les débitmétres de référence de 0,2% de précisi

éférence en série :
, V869121112

Réalisé par: OB

Débit ref. Hauteur ref. / e ref Vitesse mes. Erreur P.E. Qualité signal
(m3/h) (m) / (m/s (mis) (%) (%)
49,85 0212, . odsg 0,162 019 88,1
102,52 02854 | ™ 0251 0247 0,13 939
197,65 0158 4 0,978 0972 0,21 973
sl
a—p
AP TAN
LR T
£
i
08
06
04
‘3 02 L
£ g 01 uz\ b5 04 05 06 07 08 08 1
Bof O el % 0 07 W %
04
-06
08
1
Witesse (m's)
Remarques : RAS Pleine échelle : 3.00 m/s
Coefficient : 0.736 mm/s/Hz
CON FORME Certificat valide jusqu'au : 04/09/2010

Controlé par :
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