TURBO INSTRUMENTS
Operating Manual
Magnetic Flow Sensor

TI 711/F4-H
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The TI 711/F4-H flow sensor operates according to the principle of electro magnetic induction. It is of robust and compact design and measures flows of electrically conductive liquids with high precision. The flow sensor delivers stable and accurate measurement results even under difficult conditions. This is accomplished through its engineering design and by using high-quality materials for its components.

The TI flow sensor is specifically designed to work with flow converter model “Intermag 2 – SK-DC”. The combination of the TI flow sensor and converter forms one complete instrument. This instrument measures the flowing liquid electronically and without any pressure loss or any wear and tear of protruding parts (example: water based paints). The measuring principle does not require changes in the flow tube diameter with respect to its connected pipe sizes. This system thus meets optimum cleaning / flushing requirements during changes in the media (example: paint coloring changes)
Interconnecting cable flow sensor / measuring cable 

The electrical connection to the TI flow sensor is done via keyed plug-in connectors 

Connecting cables magnetic current: 
2 pin plug connector encapsulated, 








LIYCY 2 x 0.38mm², polyurethane, 








silicone free. 
Dürr # E0909 0014 (10m)

Dürr # E0909 0016 (15m)
Connecting cables electrodes: 

3 pin plug connector encapsulated, 








LIYCY 2 x 0.38mm², polyurethane, 








silicone free. 
Dürr # E0909 0013 (10m)

Dürr # E0909 0015 (15m)

Connecting the flow sensor to the signal converter 

The electrical connection of the TI flow sensor must be electrically connected via the Intermag 2 SK-DC signal converter. The connection is to be done according Pict-1  or  Pict-2

Wiring diagram TI flow sensor to signal converter – Version 1 
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Magnet-
6 |Magnetcurent2 Pl
7 |Earth or Protecting Earth / PE cable
22 |Reference Ground / Shield

Electrode
23 |Electode 1 cable
24 |Electiode 2












Pict 1
Wiring diagram TI flow sensor to signal converter – Version 2:
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Pict 2
Connecting the Signal Converter
The electrical connection of the 24 VDC power supply and of the 4-20mA output signal is done via the signal converter. This connection is to be done according to Pict-3. (Also see page 3.11 of the Intermag 2 operating manual for further details)
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Figure 3-11 Connection diagram

















Pict 3
Start-Up

1) If the cables of the flow converter are already connected – please disconnect the power supply to the flow converter
2) The flow converter must be voltage free. (Power off)

3) The electrical connection of the 24 VDC power supply and of the 4-20mA output signal is only done via the flow converter. The connections need to be done according to Pict 3. For further details please also see page 3.11 of the Intermag 2 operating instructions.  

4) Next please see page 9 of this operating manual. Safety relevant considerations during normal and trouble free operations 
5) The keyed connection cables / signal cables for the TI flow sensor must be connected to the flow sensor. Before this can be done the brass mounting plate of the connector locking L-bracket (2 screws to loosen) must be taken off. According to  Pic-1 or Pic-2 the magnetic current cable 2-connector plug is located in the upper part of the junction box (Dürr # E09090014) and the electrode 3-connector plug is located in the lower part (Dürr # E0909 0013).  

6) The proper connection of the plug-internal locking feature (first lock) is to be tested by pulling slightly on the connection cable.

7) Following this the mounting plate of the connector locking L-bracket must be installed and screwed down. With this step a further lock (second lock) is assured. This second lock is safety relevant.
8) Now complete the electrical connections according to Pict 1  or  Pict 2.

9) Turn on the power to the flow converter

10)  Program the flow converter according to the Intermag 2 operating manual, especially 
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You must enter diameter size before the Upper Range Value
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When you select a unit of mass, you must enter the actual medium density

(menu 3.1.4)
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The unit now is ready to be operated.

Technical Data:

Flow Converter:

Intermag 2-SK-DC

For technical details of the signal converter see sensor data tag and Intermag 2 operating manual

Magnetic Flow Sensor:  
TI 711/F4-H

Medium wetted parts
             Materials



Dimensions
Process connection:
1.4571 [SS 316], 


G1/8“ 

Seals / o-rings

PTFE /Teflon

Measuring tube

Ceramic,  AL2O3    


ØID = 4mm

Electrodes:


Platinum

Non wetted parts

Materials



Dimensions
Enclosure:


Carbon Steel St35 

Stainless steel 1.4301 [SS 303]

Connector locking L-bracket:
brass

Mounting:


Stainless steel  1.4301 [SS 303]
ØMounting hole = 6,5mm

Weight:


980 g

Grounding connection:
Stainless steel


Øthreads = M5; located at 

downstream process connection

Environmental data
Environmental Rating:
IP65 / Nema 4

Process data
Pressuremax:
25 bar

Medium temperaturemax:
< 85ºC / Temperature group T6

ATEX  related  data
Device Marking:

II 3G EEx n[L] IIA U T6

Usable for Gas Atmospheres Group IIA 

( equivalent to Group D in US standards)

See ATEX - related Information for Flow Sensor TI 711/F4-H

Umax:




24Volt  

Imax:




600mA

Measurement data



Values
Min. Conductivity



10µS/cm

Measurement accuracysystem:

Flow Converter + TI Flow Sensor 



A) [            batch time > 15sec.]

≤ 1,0% of measured value

B) [5sec. < batch time < 15sec.]

≤ 2,5% of measured value

C) [1sec. < batch time <   5sec.]

≤ 5,0% of measured value

Throughput max:



450 Liter/h

DIMENSIONS FOR
Magnetic Flow Sensor  TI 711/F4-H
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Pict 4
ATEX - related Information for Flow Sensor TI 711/F4-H:

Device functionality in detail:

Mechanical construction – external:
The Flow Sensor (called device in the following text) consists of a 

Rectangular enclosure 

Two process connections are connected to this rectangular enclosure 

Two plug-in connectors can be inserted into the rectangular enclosure. A cable can also be fed directly into the device (without the plug-in connectors).

The rectangular enclosure is welded to a metal base plate 

The base plate has two fastening tabs with mounting holes which can be used to install the device.

The device is closed with a metallic top plate.

A “connector locking L-bracket” made out of brass is added to the device. 

The environmental protection of the device conforms to at least IP54 requirements. Higher ratings are possible.

The outside dimensions of the measurement unit are defined in Pict-4
Mechanical construction - inside:
The process connections are designed to hold a 

Measuring tube 
The material of the measurement tube is selected meet the requirements of the application. Any material is selected is magnetically and electrically non conductive. 

Ceramic is an example.

Inside the measuring tube there are at least 2 metal 

Measuring electrodes.

The measurement electrodes are in contact with the liquid inside the tube. 

The measurement electrodes are sealed in a variety of ways. 

Both electrodes are electronically connected via a plug-in connector (connector version)  

Furthermore mounted to the rectangular enclosure are two electrical

Coils.

The coils are wound on a bobbin. The bobbin is mounted to the rectangular tube by means of the coil core. The coil wire diameter is Ø ≥ 0.25mm. The number of coil windings is variable but lies between 700 to 1200 per coil. The coil resistance lies between 15 and 100 ohm. The coils are connected to the plug socket.    
Operating Principle

The device operates like an electro-magnetic flow meter.

A supply current (magnetic current) generates a magnetic filed inside the coils, which is orientated perpendicular angles to the direction of the flow.

Within the flowing medium to be measured a voltage is induced according to Faraday’s law. This voltage is detected by the signal electrodes and then processed.. 

The magnetic field is between 5 mT and 100 mT (milliTesla) strong.

The induced signal voltage, which is sensed by the electrodes, is approx. 200µV per 1m/s flow velocity. The generated voltages at the electrodes do not exceed 10mV (milliVolt).

Magnetic field generation

The magnetic field of the TI flow sensor is generated by a power supply: the Flow Converter.

The Flow Converter must meet the following requirements:

A) Pulsating magnetizing current (pulsed DC Technology) operating between 3 - 180Hz.

B) The magnetizing current amplitude is < 400mA  (base - peak)

1. In older systems (delivered before 2002) this amplitude was < 600mA (base - peak). This is mentioned here in case spare parts are needed for flow sensor models MG711/F2 ... or  MG711/F4..

C) The supply voltage underlying this magnetic current of the flow sensor is limited to <60 Vac bzw < 75Vdc inside the flow converter. The actual voltage during normal operations is < 30Vdc

Safety relevant considerations during normal and trouble free operations 

Ohmic Values
Of the device are ≤ 100 Ohm.

The current through the device is  ≤ 600mA.

Capacitive Parameters 
of the device are determined by the capacitive values of the connected cables and are ≤ 1nF/m (nanoFarad / meter). The maximum cable distance is 50m.

Inductive Parameters
of the device are not relevant for safety considerations because during trouble-free operations the device only constitutes an ohmic load. No effective inductive load is present during normal operations. The inductive properties of the magnetic current circuit (of approx. 300mH [milliHenry]) only becomes active – and would only have to be considered – if the magnetic current circuit would be opened during normal operation. If plug-in connectors are built into the device they must have build in an “internal locking feature”. To ensure that this “internal locking feature” cannot be opened, the device is equipped with a “second locking feature”. This “second locking feature” consists of a “connector locking L-bracket” and is made of brass. This “second locking feature” has a dual function :       

· Effective strain relief of the magnetic current cables

· Effective mechanical protection preventing the “internal locking feature” of the plug-in connectors from being opened. 

Because of its design and mechanical construction, it is assured that the ohmic current loop of the magnetizing current cannot be opened during normal operations. It is thus guaranteed that the inductive parameters of the flow sensor TI711/F4-H unit do not have to be included in any safety considerations.

The flow sensor TI 711/F4-H is usable in atmospheres of gas group IIA .

Device marking: II 3G EEx n[L] IIA U T6

Aside from the mentioned instructions on trouble free operations in ATEX – II 3G classified areas for gas groups IIA, any regulations outlined in EN50014 und EN50021 are also applicable.
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