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General notes for the User



!



.



This instruction manual describes the applications of the ultrasonic flowmeters and how you can start it up, operate and service it. Of particular importance are the warning and information texts. These are separated from the remaining text, specially identified by appropriate pictograms (see examples on left), and provide valuable tips on how to avoid maloperations. Warning means that death, severe personal injury and/or substantial damage to property can occur if the appropriate safety precautions are not observed. Note is important information on the product itself, the handling of the product or the respective part of the instruction manual to which particular attention should be paid.



.



Note ! For clarity reasons, this Instruction Manual cannot describe all detailed information on all versions of the product and cannot cover every possible aspect concerning installation, operation or maintenance. For “SITRANS F Ultrasonic Flowmeters with PROFIBUS PA Interface” there exists another Instuction Manual. Should you require further information, or should particular problems occur which are not handled in sufficient depth in this Manual, help can be requested through your local Siemens office or representative. Your attention is additionally drawn to the fact that the contents of these Operating Instructions are not part of a previous or existing agreement, commitment or statutory right and do not change these. All commitments on the part of Siemens AG are contained in the respective sales contract which also contains the complete and solely applicable warranty conditions. These warranty conditions in the contract are neither extended nor limited by the contents of these Operating Instructions.
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Warning This device must only be installed and operated if a qualified person has previously ensured that suitable power supplies are used which guarantee that no dangerous voltages can be applied to the device in normal operation and also in the event of a fault in the system or in system components. The device can be operated with corrosive media and may be under pressure. Therefore improper use could lead to severe personal injury and/or extensive damage to property. Correct and safe operation of this device is dependent on proper transport, storage, installation and assembly, as well as careful operation and maintenance. Operational safety and protection of the device are only guaranteed if the device is operated according to the Instruction Manual. The ultrasonic flowmeter must only be used for approved applications.



Qualified personnel A qualified person is one who is familiar with the installation, assembly, commissioning and operation of the product and who has the appropriate qualifications, e.g.: – Is trained or authorized to operate and service devices/systems in accordance with established safety practices for electrical circuits, high pressures and corrosive media. – Is trained in the proper care and use of protective equipment in accordance with established safety practices. – Is trained in first aid.
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1



Technical Description



1.1



Application



The SITRANS F ultrasonic-flowmeters are used for measuring the flow of electrically conductive and non-conductive liquids. The sound velocity in the medium, the ultrasonic amplitude, the pipe temperature and the quantity metering can be fed to the control system as an additional output signal next to the flow value to monitor the product quality. The sound velocity allows direct correlation with the medium density or concentration in binary mixtures and the sound amplitude a correlation with the viscosity of the medium. The main applications of SITRANS F flowmeters are found in the following branches: – Chemical industry – Petrochemical industry – Pharmaceutical industry – Power engineering Versions with the following types of protection are available for use in potentially explosive atmospheres: - II 2G EEx dem [ib] IIC T6, - II 2G EEx dem IIC T6 and - II 2G EEx d IIC T6 - FM Certificate



1.2



Principle of Measurement L A



B



vM tAB



tBA



R



Legend: A, B R



Ultrasonic converter Reflector



L



Distance between the ultrasonic converters



vM



Flow velocity of medium Runtime/propagation speed of the sound waves from converter A to B Runtime/propagation speed of the sound waves from converter B to A



tAB/vAB tBA/vBA



Figure 1–1 Principle of measurement



The propagation rate v of ultrasonic waves in a medium depends on the sound velocity cM in this medium and on its flow velocity vM (carry-over effect). vAB = cM + vM vBA = cM – vM This effect is used in the ultrasonic-flowmeter. For this, two ultrasonic converters send each other alternate ultrasonic signals. The runtimes (tAB, tBA) of the signals are measured. L tAB = cM + vM L tBA = cM – vM
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If a flow is present, the sound runtime gets shorter with the flow and longer against the flow. The resulting runtime difference is a measure of the flow velocity vM. vM =



L tBA – tAB . 2 tAB tBA



The result is independent of the sound velocity in the medium and therefore independent of the medium to be measured. The sound guiding in the metering tube is chosen so that the flow velocity determined along the measuring path v M corresponds to the mean flow velocity in all axial symmetrical flow profiles. The patented helical sound guide in SITRANS F (Figure 1–2) enables very good scanning of the flow profile. This achieves a very high accuracy and repetition over a very wide flow range. The ultrasonic converters are installed in converter casings which are flush with the inner wall of the pipe. The following figures 1–2 and 1–3 show the sound guiding as it takes place in a square and a round metering tube. Ultrasonic converter



ÍÍÍÍ



3



Converter assembl



ÍÍÍÍ



Gasket (optional) 3



4



2 1



4



2 5 1 5



Refelectors



Reflection point



Figure 1–2 Sound guiding in a square metering tube (in DN 25 and DN 50)



ÍÍÍÍ 2 1



ÍÍÍÍ 3



2



3



4 1 4



Reflection point Figure 1–3 Sound guiding in a round metering tube (in DN 80 and DN 100)



8



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



SITRANS F ultrasonic flowmeters



■ 1.3



Technical data



Communication via PROFIBUS-PA interface



Layers 1+2 according to PROFIBUS-PA Communication system according to IEC 1158-2 Layer 7 (protocol layer) according to PROFIBUS DP, EN 50 170 standard



• Power supply



Separate supply, four-wire device Permissible bus voltage 9 to 32 V See certificates and approvals



Application Mode of operation Input 17 m3/h 70 m3/h 180 m3/h 300 m3/h



Nominal diameters and measuring ranges



DN 25/1 inch DN 50/2 inch DN 80/3 inch DN 100/4 inch



Nominal pressure DIN



PN 40 (DN 25 to DN 100) PN 16 (DN 100)



• Current consumption from bus



10 mA; ≤15 mA in event of error with electronic current limiting



Nominal pressure ANSI



Class 300 (1 inch to 3 inch) Class 150 (1 inch to 4 inch)



Electrical isolation



Outputs electrically isolated from power supply and from one another



Output



Accuracy



Analog output • Signal range



4 to 20 mA



Error in measurement (at reference conditions)



• Upper limit



20 to 22.5 mA, adjustable



• Pulse output 7ME30*1



• Signal on alarm



3.6 mA, 22 mA, or 24 mA



≤ ± 0.5% of measured value with dynamic range 1:25



• Load



Max. 600 Ω; ≥ 230 Ω for HART communication



• Pulse output 7ME30*2



≤ ± 1% of measured value with dynamic range 1:100



• Only PROFIBUS-PA version:



Analog output omitted, is replaced by digital PROFIBUS-PA interface



• Analog output



As pulse output plus ± 0.1% of measured value, ± 20 µA



Digital output 1



• Repeatability



≤ ± 0.05% of measured value



• Active or passive signal, can be configured with positive or negative logic



Active: DC 24 V, ≤ 24 mA, Ri = 300 Ω Passive: open collector, DC 30 V, ≤ 200 mA



Reference conditions



• For explosion protection II 2G EEx dem [ib]



Passive: open collector DC 30 V, ≤ 100 mA



• Only PROFIBUS PA version:



Only passive signals for digital output 1



• Output function, configurable



Pulse output • Adjustable pulse significance ≤ 5,000 Impulse/s • Adjustable pulse width ≥ 0.1 ms Frequency response • fEND selectable up to 10 kHz



• Process temperature



25 °C ± 5 °C



• Ambient temperature



25 °C ± 5 °C



• Warming-up time



30 min.



• Installation conditions



Upstream section > 10 D Downstream section > 5 D Mounted centrally with respect to pipe



Installation conditions



See page 3/7



Ambient conditions Ambient temperature • For transmitter



-20 °C to +65 °C with process temperature ≤ 60 °C -20 °C to +55 °C with process temperature > 60 °C



Digital output 2 Switching capacity max. 5 W Max. DC 50 V, max. DC 200 mA Self-resetting fuse, Ri = 9 Ω



• For operating panel



0 °C to + 50 °C



• In potentially explosive atmospheres



Observe temperature classes



Storage temperature



-25 °C to + 80 °C



Max. DC 30 V, max DC 100 mA, AC 50 mA (cf. EC-Type Examination certificate)



Degree of protection



IP 65



Pressure drop (water 17 m3/h, DN 25)



27 kPa



Electromagnetic compatibility



For use in industrial environments



• Emitted interference



To EN 50 081



• Noise immunity



To EN 50 082 and NAMUR



Digital output 2 omitted



Integrated temperature measurement



Measurement of pipe temperature using Pt 1000 sensor Only with compact version, not implemented with separate version



- Load with connection of coupling module



230 Ω to 500 Ω



• Process temperature



-20° C to + 180° C



- Load with connection of HART communicator



230 Ω to 600 Ω



• Gases/solids



Influence accuracy of measurement



- Cable



2-wire screened ≤ 3 km Multi-core screened ≤ 1.5 km



- Protocol



HART, version 5.1



• Relay, NC or NO contact



• For explosion protection II 2G EEx dem [ib] • Output function, configurable



• Only PROFIBUS-PA version:



Limit for • Flow, temperature, speed of sound or ultrasonic amplitude Flow direction Device status



Communication via analog output 4–20 mA • PC/laptop or HART communicator with SITRANS F flowmeter
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■ Technical data (continued)



Displays and controls



Design Weight (with DIN flange)



DN 25 approx. 9 kg DN 50 approx. 18 kg DN 80 approx. 19 kg DN 100 approx. 25 kg



Wetted parts materials • Metering tube, transducer assembly



Stainless steel, mat. No. 1.4571 (SS 316 Ti)



• Flange



Stainless steel, mat. No. 1.4571 (SS 316 Ti)



• Tranducer assembly gasket



Graphite, ETFE (Tefzel), FFKM (Kalrez), without (gasket is welded)



• Reflector



Ceramic



Process connection



Flange to DIN 2501 with smooth sealing face Flange to DIN 2512 with groove Flange to ANSI B16.5 RF



Display



LCD, two lines with 16 characters each



• Multi-display: 2 freely-selectable values are displayed simultaneously in two lines



Flow, quantity, flow velocity, temperature, speed of sound, ultrasonic amplitude, current, frequency



Operation



4 optical control elements Hierarchical menu prompting with codes



Power supply Supply voltage



AC 120 to 230 V ± 15% (50/60 Hz) or DC 19 to 30 V/ AC 20.4 to 26.4 V



• Power failure



No effect for at least 1 period (>20 ms)



• Power consumption



Approx. 8 VA / 6 W



Certificates and approvals Explosion protection



II 2G EEx dem [ib] IIC T6 II 2G EEx dem IIC T6 II 2G EEx d IIC T6



• Only for version with PROFIBUSPA



II 2G EEx dem [ia] IIC T6



Transmitter Fixed connection of transmitter on metering tube



• Separate version Remote control



Transmitter is connected to metering tube via 15-m long specially screened cable



• Housing material



Die-cast aluminum



Electrical connection



Cable inlet: 2x Pg 13.5 or 2x M20 or 2x ½“-NPT



Deviation



± % from measured value



• Compact version



5



Specified range



4



1:100



3



1:25



2 7ME3002



1



7ME3001



0 Flow Q max Q max : upper limit, corresponds to a flow velocity of approx. 10 m/s in the pipeline DN 25 0 0,03



0,1



0,2



0,3



0,7



1



2



3



7



10



17



m3



0 0,14



0,4



0,7



1



3



4



7



14



28



42



70



m3



0 0,4



1



2



4



7



11



18



36



72



108



180



m3



0 0,6



2



3



6



12



18



30



60



120



180



300



m3



h



DN 50 h



DN 80 h



DN 100 h



Fig. 3/8 Deviation in measured value
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Dimensions 62



153



C



B



205



A



A 280 mm 400 mm 400 mm 460 mm



DN 25 DN 50 DN 80 DN 100



Figure 1-5



B 223 mm 252 mm 271 mm 282 mm



C 126 mm 155 mm 173 mm 185 mm



Dimensions of compact version of SITRANS F ultrasonic flowmeter



Connection to DIN 2501 (dimensions in mm) DN PN D d2 d4 k



D



k



d4



a2



1



a1



n x d2



n



a1



a2



b



25



40



115



14



68



85



4



28.5



38



18



50



40



165



18



102



125



4



54.5



68



20



80



40



200



18



138



160



8



80.6



91



24



100



16



220



18



158



180



8



103.8



115



20



100



40



235



22



162



190



8



103.8



115



24



d4 inch (mm)



k inch (mm)



n



a1 inch (mm)



a2 inch (mm)



b inch (mm)



5/ 4 1/4 2 8 (108) (15.7) (50.8) 7 3 4 /8 /4 2 (123.8) (19.1) (50.8)



31/8 (79.2) 31/2 (88.9)



4



11/8 (28.5) 11/8 (28.5)



9/ 11/2 16 (38.0) (14.2) 11/ 11/2 16 (38.0) (17.5)



25/32 (54.5) 25/32 (54.5)



211/16 (68) 211/16 (68)



3/ 4 (19.1) 7 /8 (22.2)



33/16 (80.6) 33/16 (80.6)



39/16 (91) 39/16 (91)



15 /16 (23.8) 1 1 /8 (28.6)



41/16 41/2 (103.8) (115)



15/ 16 (23.8)



Connection to ANSI B16.5 inch lb/ D d2 sq.in. inch inch (mm) (mm) 1



150 300



2



150 300



b 3



150 300



4



150



4



3/ 6 35/8 46/8 4 (152.4) (19.1) (91.9) (120.7) 3 61/2 35/8 5 /4 (165.1) (19.1) (91.9) (127)



4



3 71/2 /4 (190.5) (19.1) 1 7 8 /4 /8 (209.5) (22.2)



5 6 (127) (152.4) 5 65/8 (127) (168.3)



4



3/ 9 63/16 71/2 4 (228.6) (19.1) (157.2) (190.5)



8



8



8



Figure 1-6 Flange dimensions
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153



89



150



248



105



205



205



62



153



Ø80



C



A



B



154



L A



DN 25 DN 50 DN 80 DN 100



L 280 mm 400 mm 400 mm 460 mm



A 106 mm 136 mm 153 mm 164 mm



Figure 1-7 Dimensions of SITRANS F ultrasonic flowmeter as separate version
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■ Ordering data



SITRANS F ultrasonic flowmeters



■ 1.5 Ordering data



Order No.



SITRANS F ultrasonic flowmeter for liquids



• Compact device



• Compact device - Deviation in measured value ±0.5 % with dynamic range 1:25



- Deviation in measured value ±0.5 % with dynamic range 1:25 7ME3001- x x x x x - x x x x 7ME3002- x x x x x - x x x x



• Separate version including 15 m sensor cable - Deviation in measured value ±0.5 % with dynamic range 1:25 ±1.0 % with dynamic range 1:100



Measuring temp.



max. 140 °C max. 180 °C



Operating and display panel • Without • With



1 2



BD BH BJ BK



DN 50/PN 40 DN 50/PN 40 2 inch/class 150 2 inch/class 300



DIN 2501 sm. face



ED EH EJ EK



DN 80/PN 40 DN 80/PN 40 3 inch/class 150 3 inch/class 300



DIN 2501 sm. face



DN 100/PN 16



DIN 2501 sm. face



ANSI B16.5 RF ANSI B16.5 RF DIN 2512 with groove



ANSI B16.5 RF ANSI B16.5 RF DIN 2512 with groove



DN 100/PN 40



DIN 2501 sm. face DIN 2512 with groove



4 inch/class 150



ANSI B16.5 RF



Gasket material (sensor installation) • Graphite • ETFE (Tefzel), max. 140 °C • FFKM (Kalrez) • without gasket (welded) Output: • 4–20 mA, HART • PROFIBUS-PA Power supply Cable inlet AC 120...230 V 2 x Pg 13.5 [not with EEx d] 2 x M20 2 x ½"-NPT 24 V UC



2 x Pg 13.5 [not with EEx d] 2 x M20 2 x ½"-NPT



Explosion protection • Without explosion protection • With explosion protection: - II 2G EEx d IIC T6 (not with PG 13.5) - II 2G EEx dem IIC T6 - II 2G EEx dem [ib] IIC T6 (only with 4–20 mA, not with 120–230 V, only passive pulse output) - II 2G EEx dem [ia] IIC T6 (only with PROFIBUS-PA, not with 120–230 V) - FM Certificate



7ME3012 - x x x x x - x x x x



7ME3012- x x x x x - x x x x



Nominal diam./ Flange design nominal pressure DIN 2501 sm. face DN 25/PN 40 DN 25/PN 40 DIN 2512 with groove 1 inch/class 150 ANSI B16.5 RF 1 inch/class 300 ANSI B16.5 RF DIN 2512 with groove



7ME3011 - x x x x x - x x x x



- Deviation in measured value



±1.0 % with dynamic range 1:100



- Deviation in measured value



7ME3002 - x x x x x - x x x x



• Separate version including 15 m sensor cable - Deviation in measured value ±0.5 % with dynamic range 1:25



7ME3011- x x x x x - x x x x



7ME3001 - x x x x x - x x x x



- Deviation in measured value



±1.0 % with dynamic range 1:100



- Deviation in measured value



±1.0 % with dynamic range 1:100



Order No.



SITRANS F ultrasonic flowmeter for liquids



0 1



Further designs Please add "-Z" to Order No. and specify Order code(s). Stainless steel mounting bracket, with clamps for pipe mounting Rating date inscription (instead of German) • English • French • Spanish • Italian



GD GH GJ GK



Certificates • Acceptance test certificate B to DIN 50 049, Section 3.1, and EN 10204



HB HF HD HH HJ



A02



B11 B12 B13 B14



C12



Additional information Please add "-Z" to Order No. and specify Order code(s) and plain text.



00 01 02



0 1 A B C D E F A C D F



Measuring range to be set, specify in plain text: Y01: 0 to ... M3/H, L/S ...



Y01



Measuring-point number (max. 16 characters), specify in plain text: Y15: ...........................................



Y15



Measuring-point text (max. 27 characters), specify in plain text: Y16: ...........................................



Y16



Accessories HART communicator, with accu, charger unit for AC 230 V, carrying case, type of protection "Intrinsic safety" EEx ia IIC T4 • German • English Coupling module for PC SIPROM F operating software



7MF4998-8KF 7MF4998-8KT 7MF4997-1DA 7ME3090-0AA



SIMATIC PDM



G



H



Class I, zone 1, AEx d IIB+H2 T6 Cl, I, Div. 2, Gp. BCD T6 wiring method for Cl. I, zone 1 is required for Cl I, Div. 2 Locations
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■ Ordering data (continued) Scope of delivery when ordering SITRANS F as separate version When ordering a SITRANS F as a separate version, the following components are delivered. The metering tube, transmitter and sensor cable constitute one calibrated unit:



Item 1



SITRANS F transmitter • Production number on rating plate is identical to pipeline production number • With quality test certificate to DIN 55 350-18-4.2.2 (belongs to transmitter unit, metering pipe and 15 m sensor cable)



Item 2



SITRANS F metering tube • With 15 m sensor cable fixed to metering tube (shorter cable lengths on request) • With rating plate: (example) SITRANS F MLFB number Serial number Nominal diameter/nominal pressure Flange/material Sensor gasket



Accessories



7ME3012-1BD0-0AA1 N1L103-800799 DN 25/PN 40 DIN 2512/1.4571 (316Ti) Graphite



Mounting bracket completely made of stainless steel with • 2 clamps, 4 nuts for mounting on pipeline • 2 bolts for mounting on transmitter • Order using 7ME301x-xxxxx-xxxx-Z+A02
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2



Installation



2.1



General Information



The devices satisfy IP65 requirements. Correct assembly is a precondition for retention of the degree of protection. The operating steps and instructions listed must be observed. The maximum permissible ambient and medium temperatures must be observed at all times. If the surface of the sensor/metering tube can get hotter than 70 °C in the application, provide a warning and/or touch guard. A protection against direct exposure to the sun must be provided if mounted outdoors.



2.2



Installation Guidelines



The SITRANS F ultrasonic-flowmeter must be fitted into the pipeline according to the following instructions.



Figure 2–1 The SITRANS F ultrasonic-flowmeter can be fitted in horizontal and vertical pipelines. Installation in a vertical pipeline is optimum if the medium flows upwards and if it contains gas bubbles, or trends towards sedimentation.



Figure 2–2 The appropriate upstream distances must be observed if fittings are present. min. 40 D



min. 10 D



min. 5 D



min. 5 D



min. 20 D min. 40 D
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Figure 2–3 A correct flow measurement is only possible if the pipe is full. The SITRANS F ultrasonic-flowmeter should therefore be installed such that the metering tube is always filled with the medium. If the pipeline has a slight downward gradient, it is recommendable to fit a siphon.



Figure 2–4 With an open outlet, the ultrasonic flowmeter should not be fitted in sections can run empty. When installing in a downward pipeline it must be ensured that the pipeline is 100% full with medium.



Figure 2–5 Installation at the highest point in a pipeline should be avoided because of the possible accumulation of bubbles.
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2.3



Rotating the Operating and Display panel



The operating and display panel can be turned in 90° steps to enable better reading in the case of vertical installation or overhead assembly. Procedure: – – – –



Switch off the power supply Loosen the lid catch of the electronics chamber-cover with a 3-mm-Allan key. Unscrew the cover Unlock the operating and display panel carefully at the fastening hooks alternately using a screwdriver or similar tool, then pull it out, turn it to the desired position and reinsert it. – Screw the cover back on and mount the lid catch.



Fastening hooks



Fastening hooks



Fastening hooks



Figure 2–6 Unlocking the fastening hooks on the operating and display panel
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2.4



Electrical connection



!



Warning - The pertinent regulations must be observed for electrical installation,



in explosion risk areas in particular: – the rules and regulations governing the erection and operation of plants in explosion risks areas (e.g. in Germany: Elex V, VDE 0165) – the EC Type Examination Certificate - Do not install the device under voltage. Danger of electric shock! - The version for power supply UC 19 to 30 V may only be connected



to SELV or PELV circuits.



The SITRANS F ultrasonic-flowmeters comply with the following protection classes: – Version for AC 120 to 230 V: Protection class I – Version for UC 19 to 30 V: Protection class III



It generally applies for electrical installation: – The power supply should be connected via an easily accessible circuit breaker and fused (max. 4 A) via an easily accessible automatic fuse (max. 4 A). – Use cables with a cross section of at least 1.5 mm2 and double or reinforced insulation for the power supply. – Lay heat-resistant cables if high temperatures can occur on the housing, e.g. due to conduction of heat by the sensor/metering tube. Lay the cables so that they do not come into contact with the hot sensor/metering tube – Lay signal cables separately from cables with voltages > 60 V. – Use cables with twisted wire pairs. – Avoid the vicinity of large electrical installations or use shielded cables – Full HART 5.1 specifications only with shielded cables. – Earth the metering tube or housing.



Make the electrical connection as follows: – The cables used for connection must have the specified diameter (see chapter 1.3 Technical Data, page 9). – Compare the data on the rating plate with the local power supply – Release the catch on the lid of the terminal box by turning the 3 mm hexagon socket screw. – Unscrew the lid from the terminal box. – Push the power cable and the signal cable through the cable glands up to the terminal block. Lay the cable in a bend in front of the cable glands to prevent moisture getting into the terminal block (Figure 2–7).
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– Use signal cables with shielded wire pairs if the analog output and pulse/frequency output are to be used simultaneously and the signals are transmitted in one cable. – Make the connection as shown in Figure 2–8. Fit end ferrules to fine wire cables. – Connect the PE cable of the power supply to the earth terminal in the terminal box. Use a cable length so that the PE conductor is the last to come away when you pull the cable. – Mount the lid for the power supply terminals in devices with ignition protection II 2G EEx dem[ib] IIC T6. – Tighten the cable gland and check strain relief. – In devices with protection type II 2G EEx d IIC T6 replace an unused cable gland with a certified dummy plug. – Screw the lid tightly to the housing, do not use a tool. The sealing ring must be clean and undamaged. – Mount the lid catch. Lid of terminal box



Cable gland



Figure 2–7 Connection



Earth connection for signal cable screen Digital output 2 (relays) (only for HART) Digital output 1 (active/passive) Analog output (active) 4 to 20 mA (or PROFIBUS) Power supply: L/N for AC 120 to 230 V L+/L– for UC 24 V Earth terminal for PE



3



4



5 +



6 –



7 +



8 –



20 mA



1 2 L N L+ L–



Figure 2–8 Connection diagram
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In devices with protection type II 2G EEx dem [ib] IIC T6 the intrinsically safe circuits must be separated from non-intrinsically safe circuits by certified safety isolators or barriers. For fault-free communication via the HART-protocol at least one load of 230 W must be available in the signal circuit (see also technical data). Warning



!



- If the device is under voltage (power supply, digital outputs in the



case of external feeding) the housing covers may not be unscrewed in areas where there is a risk of explosion. - In devices with protection type II 2G EEx dem [ib] IIC T6 only the lid



of the terminal box may be unscrewed for test purposes. The lid over the terminals for the power supply may not be removed! Use only certified measuring instruments!



3



Startup



The device is ready for operation immediately after switching on the power supply. In an initial step only the setting marked with a ⇒ in the Table 4–1 (page 26 ff) needs to be chekked. If there is still gas/air in the sensor (metering tube) or in the pipeline after assembly, a flashing “F” appears at the top right of the first line in the display (see also menu item “2.1 Device State”, page 36). The failure signal is output at the analog output and a fault message is output at the digital outputs if they are programmed for this function (see chapter 5.3.5, page 44 and 5.3.6, page 46). The entrapped gas/air is removed from the tag by the flowing medium and an undisturbed flow measurement is possible after a few minutes.



4



Operation



4.1



General Information



The device can be operated with – operating and display panel – HART-Communicator – PC/Laptop and Software SIPROM F, Software SIMATIC PDM The electrical connection of the PC/Laptop and the HART-Communicators to the 4–20 mA signal line is shown in Figure 4–1.
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230 W up to 600 W



HARTCommunicator or Coupling module



PC/ Laptop RS-232-C



Figure 4–1 Electrical connection, schematic diagram



!



Warning The coupling module may not be used in hazardous areas and may not be connected to intrinsically safe circuits.



The device is operated with the optical operating elements on the operating and display panel (Figure 4–2). These are operated by touching the appropriate fields on the glass panel with your fingertips. The individual device functions/parameters are selected and changed by alternately actuating the operating elements with the menu-guided operation in the display.



Display (LCD) 2 lines à 16 characters Optical control elements



Infrared transmission diode



Figure 4–2 Operating and display panel



The operating structure is explained in chapter 4.2 by means of the operating and display panel.
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4.2



Operating concept of the Operating and display panel



Operation is based on a hierarchically structured operating concept, i.e. all functions/parameters are grouped logically and carry a menu code (Figure 4–3). The four main functions are selected in the main menu: 1 2 3 4



Display Diagnostics Device data Options



The individual functions and parameters for further groups are combined within these main groups.



Main menu 1 Display



1. 1



1 1. 2 1. 3



Display Multi-Display Display Flow



Display Quantity



Main menu 2 Diagnostics



Main menu 3 Device data



3. 1 3. 2 3. 3 3. 4



Device Data Operat. Param



Device Data Ranges&limits



Device Data Units



Device Data Analog Output



3.4. Analog Output 1 AO Select 3.4. Analog Output 2 Current limiting 3.4. Analog Output 3 Failure signal



Figure 4–3 Operation structure (excerpt)



The available device functions and parameters are shown in the second line of the display. Selection takes place with the and operating elements. These are shown in the second line of the display. You go to the device function or the setting level of the parameters with (Enter function). It is possible to exit the selected function or setting level with .
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The currently valid setting appears after selecting the setting level of a parameter. If programming is enabled (chapter 4.3) the programmable value flashes in the second line of the display. The parameter setting can be changed. There are two different types of data input: – direct numerical input – input from given table In the numerical input, the and operating elements have the function of a cursor control. The selected digit flashes. With the and operating elements the desired digit is set or the decimal point moved to the right or left. Digits are input with carry over to the next highest place. After selecting the last digit, the input is terminated by pressing the operating element. The entered value is accepted if it is within the permissible input range. In this case the user guidance returns to the selection menu for the parameters of the group concerned. If the entered value is rejected, an error message briefly appears on the display and then the previous setting. The value can be changed again. Chapter 4.5, page 26 provides an overview of all functions and parameters with factory setting and setting possibilities.



.



Note ! and operating elements are operated permanently (finger left on the – If the glass panel) the numeric value or setting option is changed continuously in tabular selection. A numeric input carries over to the next highest position. – If an accidentally changed setting is inactive, it is possible to exit the menu item by actuating the operating element several times (return to the next menu level up).



4.3



Disabling or Enabling the Programming



Programming of the device by unauthorized persons can be disabled with a personal, freely selectable code in the operating and display panel. Device functions and parameters can then only be changed after entering the code. The personal code is determined in the menu item “4.2 Customer code” If the and operating elements are actuated in the parameter setting level, the request to enter the code appears in the display. It is also possible to enter the code in menu item “4.1 Code-Input” The programming is disabled again: – after returning to the display mode – about 10 minutes after actuating the last operating element – after entering any number, not the code number, in the menu item “4.1 Code-Input”



.



Note ! – The programming is always enabled with code = 0 (factory setting). – It is possible to generally disable operation via HART-communication
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4.4



Operating examples



Example 1 The physical unit for the current flow value should be changed from m3/h to l/min. The starting point is the multi-display. Main menu 1 Display



2



1. 1



Display Multi-Display



1



12.3 m3/h 5680 m3



3 Main menu 2 Diagnostics



4 Main menu 3 Device Data



5 3. 1



Device Data Operat. Param.



3.1. Operat. Param. 1 Flow Select.



3.1.1. Flow Select. Vol-flow



3.1. Operat. Param 2 Range/PV



3.1.2. Range/PV Flow URV



6



3. 2



Device Data Ranges&limits



7 3. 3



Device Data Units



8



9 3.3. Units 1 Volume–flow



3.3.1.



Volume–flow m3/h 4 x



3.3.1.



3. 4



Device Data Analog Output



10



Volume–flow l/min



3.4. Analog Output 1 AO Select



3.4.1. Current lim. Flow



3.4. Analog Output 2 Current lim.



3.4.2. Current lim. 20.5 mA



11



Figure 4–4 Diagram for example 1



The operating path to be followed is represented in the diagram (Figure 4–4) in semibold. Operating paths not in semibold lead to other device functions/parameters. The operating elements to be actuated are specified and the individual operating steps numbered consecutively. At the end of data input (11. Operating step) appears on the display 3.3. Units 1 Volume-flow



The initial position is returned to by actuating the operating elements 2 x
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,2x



and 2 x



.
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Example 2 The pulse valency is to be changed from 1 pulse per liter to 200 pulses per liter. The menu item “Pulse Valency” is selected as described in chapter 4.2, page 22. The currently valid setting appears in the display.



3. 5. 2. 1.



Enable the programming. The 1st segment of the second displayline flashes.



3. 5. 2. 1.



P u l s e v a l . 1 . 0 pu l s e s / l



P u l s e v a l . 1 . 0 pu l s e s / l 4x



Select digit 1 with the element.



operating



3. 5. 2. 1. P u l s e v a l . 1 . 0 pu l s e s / l 1x



Change the digit from 1 to 2 with the operating element.



3. 5. 2. 1.



P u l s e v a l . 2 . 0 pu l s e s / l 1x



Select the decimal point with the operating element.



3. 5. 2. 1.



P u l s e



2 . 0



v a l . pu l s e s / l 2x



Move the decimal point two places to the right by actuating the operating element twice.



3. 5. 2. 1.



P u l s e v a l . 2 0 0 . 0 pu l s e s / l 1x



Select the last digit of the number with



.



P u l s e



3. 5. 2. 1. 2 0 0 . 0



v a l . pu l s e s / l 1x



and terminate input by pressing the operating element (Enter function)



3. 5. 2. 1



P u l s e



P u l s e



v a l .



v a l e n c y



Figure 4–5 Diagram for example 2
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4.5



Setting Options and Factory Setting



The device functions and parameters are listed with the factory setting and setting option in the following Table 4–1. The menu code is only shown in the display of the operating and display panel. Menu code



Device function, Parameter



1.



Display



1.1



Multi-Display



Display of two measured 1st line: Flow values 2nd line: Quantity, Vol. net



in menu 3.7.1



1.2



Flow



Flow value



Volume flow in l/h



Menu 3.1.1 Menu 3.3.1 Menu 3.3.2



1.3



Quantity



Flow quantity since starting measuring Inlet (forward) Return (reverse) Inlet minus return



Volume in l



Menu 3.1.1 Menu 3.3.3 Menu 3.3.4



Volume forw. Mass forward Volume rev. Mass reverse Volume net Mass net



Description



Factory setting



Setting options



1.4



Sound Veloc.



Sound velocity in the medium



Display in m/s



–



1.5



Temperature



Medium temperature



Display in _C



Menu 3.3.6



1.6



US–Amplitude



Relative ultrasonic amplitude of the received ultrasonic signals (reference: water)



Display in %



–



1.7



Flow Velocity



Flow velocity in metering Display in m/s tube



–



1.8



Analog Val



Arithmetically calculated output current



Display in mA



–



1.9



Frequency



Calculated frequency value for flow



Display in Hz



–



2. 2.1



Diagnostics Device status



2.2



Suppress error.1)



none



none unreliable flow measuring path disturbed both



2.3



Device test



Error message Switch off error message with effect on: Analog output, Digital output 1, Digital output 2



2.3.1



Self test



Test device status



2.3.2



Display test



Visual LCD test



2.4



Simulation



2.4.1



Test AnlgOut



Simulation of analog output signal



10 mA



4 mA 10 mA 12 mA 20 mA Error signal



2.4.2



Test DigOut1



Simulation of the output signal of the digital output 1



End



End, 0.1 Hz 1 Hz, 10 Hz 100 Hz, 1 kHz 10 kHz Alarm on Alarm off



1)
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Menu code 2.4.3



Device function, Parameter Test DigOut2



2.5



Reset



3.



Device Data



3.1



Operat. Param.



Description



Factory setting



Setting options



Simulation of the output signal of the digital output 2



End



End Alarm on Alarm off



Device warm-start Attention! Quantity counter is lost



Cancel



Cancel Reset



'3.1.1



Flow Select.



Select: Volume flow or arithmetically calculated mass flow



Volume flow



Volume flow, Mass flow



3.1.2



Range/PV



Range effective for the analog output



Volume flow



Menu 3.3.4



Flow URV



Measuring range full scale value for flow



qmax in l/h



3.1.2.1



SoundVel URV



Measuring range full scale value for sound velocity



2000 m/s



3.1.2.2



SoundVel LRV



Measuring range start of 600 m/s scale value for sound velocity



3.1.2.1



Temp URV



Measuring range full scale value for temperature



3.1.2.2



Temp LRV



Measuring range start of 0 °C scale value for temperature



3.1.2.1



US–Ampl URV



Measuring range full scale value for ultrasonic amplitude



3.1.2.2



US–Ampl LRV



Measuring range-start of 1 % scale value for ultrasonic amplitude



'3.1.2.1 or



or 95 °C



or



3.1.3



Damping val.



100 %



Selection of time constants for individual measuring variables:



3.1.3.1



Flow damp.



Flow



10 s



0.0 to 200.0 s



3.1.3.2



SoundV. damp.



Sound velocity



10 s



0.0 to 200.0 s



3.1.3.3



Temp. damp.



Temperature



10 s



0.0 to 200.0 s



3.1.3.4



US–Ampl damp



Ultrasonic amplitude



10 s



0.0 to 200.0 s



'



When commissioning, only the settings marked such are to be checked in an initial step.
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Menu code



Device function, Parameter



3.1.4



Flow cutoff



Description Determination of the switching point for the low flow cutoff suppression related to the set full scale value



Factory setting



Setting options



0,2%



0.0 to 20.0%



1000.0 kg/m3



4-digit number, Unit in menu 3.3.5



3.1.5



Density



Input of density for the arithmetic calculation of the mass flow



3.1.6



CounterReset



Set counter to zero Quantity counter Error count



3.1.7



Flow dir



Determining the main direction of flow (forward-direction)



3.1.8



ForwRev meas.



Determining forward + reverse – measurement only in forward direction – measurement in both flow directions (forward and reverse)



forward + reverse forward



3.1.9



Velocity Density Concentration deactivated



All Forward Reverse +Direction



+Direction –Direction



3.1.9.1



Velo convert1)



Selection of output value deactivated of conversion to – density – concentration



3.1.9.2



Pt1 Density or Pt1 Concent.1)



Input of first point of the 3-point calibration



1000.0 kg/m3 or +1,000



3.1.9.3



Pt1 Sound Vel.1)



Input of sound velocity for 1st calibration point



1500 m/s



3.1.9.4



Pt2 Density or Pt2 Concent.1)



Input of second point of the 3-point calibration



1000.0 kg/m3 or +1,000



3.1.9.5



Pt2 Sound Vel.1)



Input of sound velocity for 2nd calibration point



1501 m/s



3.1.9.6



Pt3 Density or Pt3 Concent.1)



Input of third point of the 3-point calibration



1000.0 kg/m3 or +1,000



3.1.9.7



Pt3 Sound Vel.1)



Input of sound velocity for 3rd calibration point



1502 m/s



600 to 2000 m/s



3.1.9.8



T depend1)



Input temperature gradient of sound velocity



0,00 m/s/K



for water 2.64 m/s/K



3.1.9.9



T reference1)



Reference temperature for the temperature compensation



0 °C



–20 to 180 °C



1)



28



600 to 200 m/s



600 to 2000 m/s



not stored
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Menu code 3.2



Device function, Parameter Ranges&limits



Description



Factory setting



qmax in xx l/h



Setting options



3.2.1



Flow



3.2.1.1



Flow URV



Upper range value for flow



3.2.1.2



Lim max



Upper limit for flow



3.2.1.3



Lim min



Lower limit for flow



3.2.1.4



Hysteresis



Hysteresis for limit



3.2.2



Sound veloc.



3.2.2.1



SoundVel URV



Upper range value for sound velocity



2000 m/s



Upper range value up to 2000 m/s



3.2.2.2



SoundVel LRV



Lower range value for sound velocity



600 m/s



600 m/s up to lower range value



3.2.2.3



Lim max



Upper limit for sound velocity



2000 m/s



600 to 2000 m/s



3.2.2.4



Lim min



Lower limit for sound velocity



600 m/s



600 to 2000 m/s



3.2.2.5 3.2.3



Hysteresis Temperature



Hysteresis for limit



1%



0 to 20%



3.2.3.1



Temp URV



Upper range value for temperature



95 °C



Upper range value up to +180 °C



3.2.3.2



Temp LRV



Lower range value for temperature



0 °C



–20 °C up to lower range value



3.2.3.3



Lim max



Upper lmit for temperature



95 °C



3.2.3.4



Lim min



Lowerlmit for temperature



5 °C



3.2.3.5 3.2.4



Hysteresis US–Amplitude



Hysteresis for limit value 1%



0 to 20%



3.2.4.1



US–Ampl URV



Upper range-value or US-amplitude



100%



Upper range value up to 150%



qmax in yy l/h 0 l/h 1%



1%



xx depending on the nominal width: xx =DN 25 xx =DN 50 xx =DN 80 xx =DN 100 yy =DN 25 yy =DN 50 yy =DN 80 yy =DN 100



3.2.4.2



US–Ampl LRV



Lower range-value or US-amplitude



120%



3.2.4.3



Lim max



Lower limit value for Ultrasonic amplitude



1%



3.2.4.4



Lim min



Upper limit value for Ultrasonic amplitude



1 to 150%



Hysteresis



Hysteresis for limit



0 to 20%



3.2.4.5 3.3



2%



18,000 l/h 72,000 l/h 180,000 l/h 290,000 l/h 26,000 l/h 100,000 l/h 270,000 l/h 420,000 l/h



1% up to lower range value 1 to 150%



Units



3.3.1



Volume-flow



Engineering unit for volume flow



l/h



3.3.2



Mass flow



Engineering unit for mass flow



kg/h



3.3.3



Volume



1



3.3.4



Mass



Engineering unit for volume Engineering unit for mass



m3/h; m3/min; m3/s; l/h; l/min; l/s; gal/h; gal/min; gal/s; Igph; Igpm; Igps kg/h; kg/min; kg/s; t/d; t/h; t/min; g/h; g/min; g/s; lb/h; lb/min; lb/s m3; l; gal; lmpgal



kg



kg; t; g; lb
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Menu code 3.3.5



3.3.6 3.4



Device function, Parameter Density



Temperature



Description



Factory setting



Setting options



Engineering unit for density



kg/m3



kg/m3; kg/l; g/cm3; g/l; lb/in3; lb/gal; lb/Igal



Engineering unit for temperature



°C



°C; °F; Kelvin



Flow Sound velocity Temperature US-amplitude 20.0 to 22.5 mA



Analog Output



'3.4.1



AO Select



Assignment of a measured variable to the output signal



Flow



3.4.2



Current lim.



Upper current limit



20.5 mA



'3.4.3



Error signal



Output signal in event of error



3.6 mA



3.6 mA; 22 mA; 24 mA Hold 5, 20, 40, 60, 120, 240 s Hold continuous



3.4.4



Damping



10.0 s



0.0 to 200.0 s



3.4.5



Signal Range



Selection of time constants for measuring variable at current output Assignment of current range at analog output



3.5



4–20 mA



Digit. Output1



3.5.1



Function



3.5.2



Pulse Output



Assignment of a function Pulse to the output



Pulse Frequency Alarm No function



3.5.2.1



Pulse valency



Number of pulses per selected volume unit



1 pulse/l



0.001 to 100000 pulse/unit ¢max. 5 KHz



3.5.2.2



Pulse Width



Setting the pulse width



0.1 ms



0.1 to 2000 ms



Setting of frequency at upper range value



10000 Hz



2 to 10000 Hz



Configure output – Signal: active or passive – Logic: positive or negative



passive-pos.



active-pos active-neg passive-pos passive-neg



3.5.3 3.5.3.1 3.5.4



3.6



30



FullSc. Freq Signal Type



Digit. Output2



3.6.1



'



Freq. Output



Function



Assignment of a function Alarm to the output



Alarm Flow dir forw. min max flow max flow min flow min max temp max temp min temp min max US–vel. max US–vel. min US–vel. min max US-Ampl. max US-Ampl. min US-Ampl. No function



When commissioning, only the settings marked such are to be checked in an initial step.
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Menu code 3.6.2



Device function, Parameter



Description



Factory setting



Setting options



Setting the hysteresis for the flow direction related to the set full scale-value Parameter input for limit value generation



1,0%



0 to 20%



Flow Direct.



3.6.2.1



Hysteresis



3.6.3



Lim.val.Flow



3.6.3.1



Lim max



Upper limit



yy in l/h



3.6.3.2



Lim min



Lower limit



0 l/h



3.6.3.3



Hysteresis



1%



3.6.4



Lim.Val.Temp



Hysteresis for the upper and lower limit Parameter input for limit generation



3.6.4.1



Lim max



Upper limit



95 °C



3.6.4.2



Lim min



Lower limit



5 °C



3.6.4.3



Hysteresis



1%



3.6.5



Lim. US–veloc



Hysteresis for the upper and lower limit Parameter input for limit value formation



3.6.5.1



Lim max



Upper limit value



2000 m/s



3.6.5.2



Lim min



Lower limit value



600 m/s



3.6.5.3



Hysteresis



1%



3.6.6



Lim. US–Ampl



Hysteresis for the upper and lower limit value Parameter input for limit value formation



3.6.6.1



Lim max



Upper limit value



120%



3.6.6.2



Lim min



Lower limit value



2%



3.6.6.3



Hysteresis



Hysteresis for the upper and lower limit value Selection relay contact closes or opens when event occurs



1%



0 to 20%



Contact closes



Contact closes Contact opens



Flow, volume (net), temperature, flow velocity, sound velocity, US-amplitude, current, frequency Engineering unit % Bargraph with %



3.6.7



3.7



Signal type



yy depending on the nominal width: yy =DN 25 yy =DN 50 yy =DN 80 yy =DN 100



27,000 l/h 108,000 l/h 270,000 l/h 450,000 l/h



0 to 20%



0 to 20%



0 to 20%



Display–Param.



3.7.1



Multi-Display



Determination of the measured values to be displayed for the multi-display



3.7.1.1



Line 1



Flow



3.7.1.2



Line 2



Net quantity



3.7.2



Display Flow



Select the display of the flow



Phys. unit



' 3.7.3



Language



Operating language



English



English, deutsch, français, italiano, español, nederlands



3.7.4



LCD lighting



Switch LCD lighting on/off (automatic switch off after 1 hour)



off



off on



'



When commissioning, only the settings marked such are to be checked in an initial step.
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Menu code



Device function, Parameter



3.8



Device Info



Description



3.8.1



Meas.Pt.No.



Input of measuring point number (TAG)



3.8.2



M.pt.Descr.



Input of a text for measuring point description



3.8.3



M.pt.Message



Input of a message (information) for the measuring point



3.8.4



Manuf.Ident.



Example:



3.8.4.1



Serial No.



N1LD08800187



3.8.4.2



Order No.



7ME3001-2GD00-0AA0



3.8.4.3 3.8.5



3.9



Softw.Vers. Line size



Factory setting



Setting options



Input by manufacturer



1.24 Nominal width of metering tube (only operable with service-code!)



Input by manufacturer



Only available with service code DN25, DN50, DN80, DN100



Trim Data



3.9.1



Zero Trim



see chapter 5.3.9, p. 50



3.9.1.1



Zero flow



Display of calibrated zero flow correction value



0, xxx ns



Recalibration by3.9.1.3 or direct input



3.9.1.2



Std. Dev.



Display of standard deviation in recalibration



0.000 ns



Recalibration by 3.9.1.3



3.9.1.3



Start trim



Start recalibration



3.9.1.4



Undo



Undo last calibration, old value is reactivated



67



0 to 79



0,xx



–2.0 to +2.0



3.9.2



Error Level



Setting of sensitivity to measuring errors



3.9.2.1



Input



Input of error stage



3.9.2.2



Percent



Display of respective percentage error threshold



3.9.3



TrigConst 1



Setting of trigger level



3.9.4



Signal scan



Start trigger search, 255 measurements with variation of the trigger level of +2.00 to –2.00 in steps of 0.01



'
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Menu code



Device function, Parameter



Description



3.9.4.1



Sig. scan 1



Signal search in range 1 Trigger level +0.75 to –0.75 with output: – Number of errors per trigger level – Runtimes in up/ down direction



3.9.4.2



Sig. scan 2



Signal search in range 2



Factory setting



Setting options



Trigger level +1.25 to +0.75 and trigger level –1.25 to –0.75



with output: – Number of errors per trigger level – Runtimes in up/ down direction 3.9.4.3



Sig. scan 3



Signal search in range 3 Trigger level +1.70 to +1.25 and trigger level –1.70 to –1.25



with output: – Number of errors per trigger level – Runtimes in up/ down direction 3.9.4.4



Sig. scan 4



Signal search in range 4 Trigger level +2.00 to +1.55 and trigger level –2.00 to –1.55



with output: – Number of errors per trigger level – Runtimes in up/ down direction 3.9.5



Trim Param.



Only available with service code



3.9.5.1



Flow/trim



Changing the calibration factor for the flow value



x.xxxxxx



Parallel shift of the calibration curve



3.9.5.2



US–Ampl/trim



Changing the calibration factor for the ultrasonic amplitude



+x.xxxx



Factory setting



3.9.5.3



Tube thickn.



Factory setting Wall thickness sensor not implemented



+3.0 mm



do not change



3.9.5.4



Pulse Length



Duration of ultrasonic transmission pulse



30



Factory setting



3.9.5.5



Temp Meas.



Switching temperature measurement off and on



140 °C



140, 180, deactivated



3.9.5.6



WindowDelay



Setting the minimum 0 µs search window for signal detection



3.9.5.7



Sound path



Correction factor for the sound path line for calibration of the sound velocity
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Menu code 3.9.6



Device function, Parameter



Description



Factory setting



Factory Test



factory setting only



3.9.6.1



Dev id



3.9.6.2



Manuf. date



3.9.6.3



EEPROM Vers.



Erase EEPROM



3.9.6.4



TDC mode



Time Digital Control



Auto



3.9.6.5



tdc up/down



Run direction



Auto



3.9.6.6



DAC Addr



Digital Analog Converter



Auto



3.9.6.7



DAC gain



Amplifier



0



3.9.6.8



DAC trigger



Trigger constant



0



3.9.7



An.Out.Cal



Setting for HART identification The last 6 digits are included in the factory number



.xxxx



DD.MM.YYYY



Calibration of current signal by input of correction values



Lin 4 mA



For 4 mA



x.xxx mA



3.9.7.2



Lin 12 mA



For 12 mA



x.xxx mA



For 20 mA



x.xxx mA



3.9.8



Lin 20 mA Control values



Display of delivery date Warning data loss



3.9.7.1 3.9.7.3



Setting options



Simulation of analog output menu 2.4.1 with transmission of measured values to terminals 7 and 8



Display of basic measured values



Min – Max – [optimal]



3.9.8.1



Gain



Gain of the received signal



0 – 255 – [80 – 130]



3.9.8.2



Triggerlevel



Trigger level



0 – 255 [xxx]



3.9.8.3



Err Count



16 bit cyclic-counter for error count



0 – 65535 [const.]



3.9.8.4



Error %



Change in error counter in %



0 – 100% [0%]



3.9.8.5



TOF up



Run-time measured value in up-direction



Values for water v = 0 m/s



3.9.8.6



TOF down



Run-time measured value in down-direction



125 000 ns (DN25) 200 000 ns (DN50) 310 000 ns (DN80) 380 000 ns (DN100)



3.9.8.7



Amplitude



Ultrasonic amplitude



0 – 255 [100]



3.9.8.8



delta TOF



Difference in runtime (up-down)



3.9.8.9



Highest Temp



Highest measured temperature



xK



3.9.8.10



Lowest Temp



Lowest measured temperature



xK
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Menu code



Device function, Parameter



Description



Factory setting



Setting options



4.



Options



4.1



Enter Code



Input customer code (parameterization disabled/enabled)



0



4-digit number



4.2



Customer Code



Selection of a personal numerical code Code 0: parameters are not protected by a code Code #0: change parameter only possible after entering the code



0



4-digit number



4.3



Service Code



Input factory code



4.4



Control values



Display of basic measured values



Min – Max – [optimal]



4.4.1



Gain



Gain of the received signal



0 – 255 – [80 – 130]



4.4.2



Triggerlevel



Trigger level



0 – 255 [xxx]



4.4.3



Err Count



16bit cyclic-counter for error count



0 – 65535 [const.]



4.4.4



Error %



Change in error counter in %



0 – 100% [0%]



4.4.5



TOF up



Run-time measured value in up-direction



Values for water v = 0 m/s



4.4.6



TOF down



Run-time measured value in down-direction



125 000 ns (DN25) 200 000 ns (DN50) 310 000 ns (DN80) 380 000 ns (DN100)



4.4.7



Amplitude



Ultrasonic amplitude



0 – 255 [100]



4.4.8



delta TOF



Difference in run-time (up-down)



Table 4–1



Device Functions and Parameters
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5



.



Device Functions and Parameters



Note ! – The desired operating language is set in the operating and display panel in menu item “3.7.3 Language”. – The background illumination of the LCD is switched on automatically the first time an operating element is actuated. The illumination goes out about 3 minutes after last actuating an operating element.



5.1



Main Menu: Display



In the “1.3 Quantity” menu the total flow quantity since starting measuring is displayed. The display appears as a volume or mass depending on the selection Volume flow/Mass flow in menu item 3.1.1. The menu is divided as follows: – Volume forward or Mass forward (flow quantity in forward flow direction) – Volume reverse or Mass reverse (flow quantity in reverse flow direction) – Net volume or net mass (forward flow quantity minus reverse flow quantity) In the “3.1.6 Counter Reset” menu the counter can be reset to zero. The arithmetically calculated output variables are displayed in the menu items “Current” and “Frequency” irrespectively of whether the output is used.



5.2



Main Menu: Diagnostics



5.2.1



Device status, menu 2.1



Test routines are run continuously during normal operation. “OK” is displayed in the case of errorfree operation. An error message is displayed in clear text in the event of an error. The possible error messages are listed in Table 5–1 and the assignment of the error messages to the individual outputs specified. The error message through the digital outputs can only be output with the appropriate configuration (see menu items 3.5.1, page 30 and 3.6.1, page 30). Both errors which may occur due to faulty installation or setting (“Flow measurement unreliable” and “Measuring path disturbed”) are explained in detail in chapter 5.3.9, page 50.
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Error message



flashing display on display in display menu



Unreliable flow value Measuring path error Temp measuring path error Measurement module failure COM module failure 3) EEPROM failure RAM-error Firmware-error SSC-error 4)



F F D D D D D D D



Error message at Analogoutput



x 1) x 1) x 2) x – x x x –



Digitaloutput 1 and 2



– x x x – x x x x



1)



Failure signal is not output if the temperature measurement is assigned to the analog output (see also chapter l 5.3.4, page 43) or if the error is eliminated (see chapter 5.2.2, page 37) 2) Failure signal is not output if the flow, sound velocity or ultrasonic amplitude measurements are assigned to the analog output (see also chapter 5.3.4, page 43) 3) HART-module 4) Internal serial interface Table 5–1



Error messages



For texts longer than 16 characters the marks A and " in the first and last segment of the device display indicate that there are further characters to the left and/or right of the displayed text section. These are displayed by actuating the and operating elements.



5.2.2



Suppress error, menu 2.2



In this menu item, error messages such as “Illegal flow measurement and/or “Measuring path disturbed” are eliminated so that no error message is read either on the display or at the current output. After every reset of the device all error messages are available again, there is therefore no storing of this menu setting.



5.2.3



Device test, menu 2.3



The following test routines are available: 2.3.1



Self test



The self test routines are inserted in the current measurements and are terminated after about 10 seconds. If there is no error, “OK” is displayed, otherwise “not OK”. The type of error can be read out in the menu item “2.1 Device Status”.



2.3.2



Display test



The LCD is checked with this menu item. The display is dark for about 5 seconds at first and then bright for about 5 seconds.
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5.2.4



Simulation, menu 2.4



The signal circuits of the analog output and the digital output 1 and 2 can be checked here. The value to be simulated can be selected in the individual menu items with the and operating elements. The setting becomes active after confirming the selected value with the operating element. The note “active” appears on the device display in addition to the selected value. Simulation of the output signal is ended by actuating the operating element (exit menu item) For simulation of the alarm signal the digital output 1 must be configured for the “Alarm” function (setting in menu item “3.5.1 Function”).



5.2.5



Reset, menu 2.5



The controller can be “reset” in this menu.



.



Note ! All settings (except menu items 2.2 and 3.1.9) saved up till now are retained but the quantity counter is reset to zero.



5.3



Main menu: Device Data



5.3.1



Operating parameters, menu 3.1



The following basic settings are made in this menu: 3.1.1 Flow Select. 3.1.4 Flow Cutoff 3.1.5 Density 3.1.6 CounterReset 3.1.7 Flow dir 3.1.8 ForwRev meas Signal-specific settings such as pulse width or upper current limit of the analog output signal are assigned to the respective output menus. Select Flow, menu item 3.1.1 The flow, range and limit values can be displayed as follows: 3.1.1 Flow Select. (volume unit per time) 3.3.2 Mass flow (mass unit per time) The volume flow qv is converted to mass flow qm with the density entered (qm = qv . r in menu item “3.1.5 Density”). Depending on the selection made, the quantities in the menu “1.3 Quantity” (counter, totalizer) are specified in the function group “1. Display”.
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Flow cutoff, menu item 3.1.4 This parameter determines the switching point for the low flow cutoff suppression and is related percentage wise to the set full scale value (menu item 3.1.2.1 or 3.2.1.1. The low flow cutoff suppression prevents flow being measured in the lower range (e. g. fluctuating liquid columns at standstill). The low flow cutoff suppression acts on: display, counter, analog output and pulse/frequency output. Density, menu item 3.1.5 The density of the medium is entered in this menu item to convert the volume flow to mass flow (see also menu item “3.1.1 Select Flow”). The physical unit is selected in menu item 3.3.5.



.



Note ! Input of the density is unnecessary and ineffective when the “Volume flow” setting has been selected in menu item “3.1.1 Select Flow”.



CounterReset, menu item 3.1.6 The individual counters or all counters simultaneously can be reset to zero with this menu. Selection takes place with the and operating elements. – All (counter forward, reverse and net) – Forward (counter for forward flow) – Reverse (counter for reverse flow) Reset to zero is performed by actuating the



operating element.



Flow dir, menu item 3.1.7 The positive/negative flow direction is indicated by a double arrow marked +/– on the sensor. If the positive direction does not match the flow direction in the pipeline, it can be adapted in this menu item. Flow direction forward



Device setting



–Direction



–



+



+Direction



Forward-/Reverse-measurement (ForwRev-Meas.), menu item 3.1.8 SITRANS F is able to measure in both flow directions (forward and reverse) or in forward direction only. The selection is made by the setting – forward + reverse – forward If “forward” is parameterized, signals are only output or accumulated internally for a flow in this direction.
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Signal



Signal Analogoutput



Analog output



Pulse/Frequency Output Flow reverse



Pulse/Frequency Output



Flow forward



Flow reverse



Figure 5–1 Setting “Forward+reverse”



Figure 5–2



Flow forward Setting “Forward”



Conversion of sound velocity, menu item 3.1.9 This menu item enables calibration of the measured sound velocity in relation to the medium density or concentration. The physical background will be explained by the example of measuring curves in an ethanol water mixture. Figure 5–3 shows the dependence of the sound velocity on the concentration and density. This function is not clear due to the physical relationship and must therefore be restricted for a limited concentration – or density range.



0.975



0.978



40.00% 0.975



34.95%



0.973 35.00%



0.97



Density in g/cm3



0.964



30.37%



0.965



30.00% 0.96



0.96 0.955



25.27%



0.95



25.00%



0.95 0.945



0.943 15.00%



0.94 0.935



20.87%



15.00%



13.33% 11.26%



10.00%



0.93 1580



20.00%



Ethanol concentration in mass%



0.98



1590



1600



1610



1620



1630



1640



Sound velocity in m/s Figure 5–3 Sound velocity as a function of the concentration and density (ethanol-water mixture)



In menu item 3.1.9 it is set whether a calibration is to be made in relation to the sound velocity or concentration. This option can only be sensibly applied in binary mixtures or mixtures in which only the concentration of one component changes. PT1 density / sound velocity, menu item 3.1.9.2 up to 3.1.9.7 Three pairs of values are entered here for the 3-point-calibration. The three pairs of values should cover the whole density or concentration range of the desired measuring range. Since interpolation
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of the intermediate values takes place by linearization, the range may not be too great. There are three pairs of values in the choice of density: Menu 3.1.9.2 and 3.1.9.3: (Density at the measuring point 1 | sound velocity at measuring point 1) Menu 3.1.9.4 and 3.1.9.5: (Density at the measuring point 2 | sound velocity at measuring point 2) Menu 3.1.9.6 and 3.1.9.7: (Density at the measuring point 3 | sound velocity at measuring point 3) Temperature gradient, menu item 3.1.9.8 It is necessary to compensate the temperature influence due to the great temperature dependence. This is done by a constant factor which needs to be determined analytically or experimentally for the measured medium in the range. The following relationship of temperature T and sound velocity c applies for water and watery solutions. c = 1557–0.0245 (74–T)2 [m/s]. For water at 20 °C a temperature gradient of 2.646 m/(s@K) is obtained. (Further literature or material values can be found in in Landolt-Börnstein, Group II, Vol. 5 Molecular Acoustics.) Reference temperature, menu item 3.1.9.9 Since the gradient is not constant but a function of the temperature, a reference temperature must be specified. The reference temperature should be the medium temperature under normal measuring conditions. Input of the reference temperature for the sound velocity or the temperature gradient (see menu item 3.1.9.8).
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5.3.2



Measuring Ranges and Limits, menu 3.2



The measuring variables flow, sound velocity, temperature or ultrasonic amplitude can be assigned to the analog output and the limit value message for digital output 2. The appropriate measuring ranges and limit values are set in the following sub-menus. Every sub-menu is further divided for setting the following values. – – – – – –



Measuring range full scale value Measuring range start of scale value (omitted for flow, start of scale = 0) LV max (upper limit value) LV min (lower limit value) Hysteresis Damping



The selection made here defines the unit for several parameters simultaneously: – for volume or mass flow: Measured value display, measuring range and limit value formation – for volume or mass: Display, counter reading and pulse valency – for temperature Measured value display, measuring range and limit value formation



.



Note ! The temperature is measured with a Pt1000 on the outside of the sensor (metering tube). Deviations from the medium temperature are therefore unavoidable.



The effect of the hysteresis is shown in Figure 5–4



Measured variable



Measured variable



upper limit value Hysteresis



Hysteresis Limit value message



lower limit value Limit value message Time



Time



Figure 5–4 Limit value message



5.3.3



Units, menu 3.3



see Table 4–1
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5.3.4



Analog Output, menu 3.4



The analog output is configured and parameterized with this menu. AO select, menu item 3.4.1 The measuring variables flow (factory setting), sound velocity, temperature or relative ultrasonic amplitude are assigned to the analog output. The temperature is measured with a Pt1000 on the outside of the sensor (metering tube). Deviations from the medium temperature and larger time constants are therefore unavoidable. The measuring ranges for the individual measuring variables are set in the menu “3.2 Ranges and Limit Values”. Current limiting, menu item 3.4.2 The upper current limit for the output signal is determined in this menu item. Current 22.5 mA Setting range 20.0 mA



Measured value Figure 5–5 Current limiting



Error signal, menu item 3.4.3 In the case of a fault (device fault or measuring error if the metering tube is not completely full, damping of the ultrasonic signals too great or too high a dispersion of the measuring signals) the analog output outputs a defined current first. The following settings are possible: – 3.6 mA – 22 mA – 24 mA – Hold for a defined time (5, 20, 40, 60, 120 or 240 seconds), then 3.6 mA – Hold continuous With the “Hold 5 s” setting, brief faults (e.g. air entrapped in the medium) can be bridged for about 5 seconds without an error message via the analog signal. The same applies accordingly for “Hold 20 s”, “Hold 40 s” etc. The last valid measured value is output during the fault. If the fault lasts less than 5 s the current measured value is output at the end of the fault. If the fault persists (e.g. fault lasts longer than 5 s), the output signal is set to 3.6 mA. In the “Hold continuous” setting, the last valid value is output for as long as the fault persists, helpful in the configuration is the possibility of selectively suppressing error messages, see menu item 2.2.
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Damping values, menu item 3.4.4 This damping acts on the analog output, the display and the limit value formation. The damping for the flow acts additionally on the frequency. With small time constants the output signals react quickly and with large time constants slowly to a change in the measuring variable. The update times of the measured values for the individual measuring variables must be taken into account in determination of the time constants (see Table 4–1).



5.3.5



Digital output 1, menu 3.5



The digital output is configured and parameterized with this menu. Function, menu item 3.5.1 The digital output 1 can operate as a pulse or frequency output or report the device status (device error, measuring error). Configuration takes place with the settings: – Pulse – Frequency – Alarm (device status) – No function Pulse output, menu item 3.5.2 The output is parameterized with the following two menu items when the “Pulse” function is selected: 3.5.2.1 Pulse valency:



The pulse valency indicates how many pulses per volume or mass unit are output. The physical unit is selected in the menu “3.3 Units”, page 29.



3.5.2.2 Pulse width:



The pulse width can be set within the range 0.1 to 2000 ms. A maximum pulse width is calculated related to the set full scale. The maximum pulse frequency is 5 kHz. This can be reduced but not increased.



Frequency output, menu item 3.5.3 The frequency is permanently assigned to the flow. The pulse-/pause ratio is constant 1:1. The output is parameterized with the following menu item if the “Frequency” function is selected: 3.5.3.1 FullSc. Freq.



.
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Frequency for the full scale value.



Note ! In the case of flow measurement in one direction only (forward-direction, setting forward in menu item “3.1.8 ForwRev-Meas”) no signal is output when the flow is in the opposite direction (reverse).
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Signal type, menu item 3.5.4 Different signal types can be configured for the output signal of digital output 1. – Active: Device-internal voltage used (+24 V). – Passive External supply necessary. In the device version with protection type II 2G EEx dem [ib] IIC T6 with intrinsically safe output signals, only passive signals are available.



Active T1 300 W



24 V



T2



P



4 7 8 3 5 Counter



U



Passive



P



T2



4 7 8 3 5 Counter External supply max. DC 30 V



Figure 5–6 Active and passive signals



Signals with positive and negative logic can be generated (positive or negative pulses). Figure 5–7 explains the setting options.



U[V] active-positive Time U[V] active-negative Time I[mA]



Transistor T2 conductive



passive-positive Time I[mA]



Transistor T2 disabled Transistor T2 conductive



passive-negative Time



Transistor T2 disabled



Figure 5–7 Signal types for digital output 1
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5.3.6



Digital output 2, menu 3.6



The digital output 2 is configured and parameterized with this menu. Function, menu item 3.6.1 The digital output 2 (relay contact) can be configured for reporting the device status (device fault, measuring error), the flow direction or a limit. See the setting options inTable 5–2 Functional description Report device status Report flow direction forward Report lower and upper limit for flow Report upper limit for flow Report lower limit for flow Report lower and upper limit for temperature Report upper limit for temperature Report lower limit for temperature Report lower and upper limit for sound velocity Report upper limit for sound velocity Report lower limit for sound velocity Report lower and upper limit for ultrasonic amplitude Report upper limit for ultrasonic amplitude Report lower limit for ultrasonic amplitude without function Table 5–2



.



Setting display on the device Alarm Flow dir. forw min max flow max flow min flow min max temp max temp. min temp. min max sound velocity max sound velocity min sound velocity min max US-ampl. max US-ampl. min US-ampl. no function



Functions of digital output 2



Note ! The relay contact is open when “no function” is set.



Flow direction forw, menu 3.6.2 Signaling of the flow direction can operate with a hysteresis determined by the user. The setting is made in % of the set full scale value in menu item “3.6.2.1 Hysteresis”. If, for example, the hysteresis is 1%, the relay contact does not switch until a flow of –1% of the full scale value and returns to the original position at a flow of +1% of the full scale value. The operating principle of the relay, contact open or closed in forward flow-direction is determined in menu item “3.6.7 Signal Type”.
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Example 1:



Hysteresis = 0%



reverse



forward



0



Flow in % of range a



b



Example 2:



Hysteresis = 1%



reverse



forward



–1



0



+1 Flow in % of range a



b Switching states of the relay with selected signal type: – Contact closes: a ! Relay contact closed b ! Relay contact open – Contact opens: a ! Relay contact open b ! Relay contact closed Figure 5–8 Hysteresis flow direction



.



Note ! The low flow cutoff suppression has no influence on signaling of the flow direction.
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Signal type, menu item 3.6.7 The function of the relay is determined in this menu item: – Contact closes:



– Contact opens



Relay contact closes at – Alarm message – Flow in forward-direction – Limit signal Relay contact opens at – Alarm message – Flow in forward-direction – Limit signal



Selection in menu item “3.6.1 Function”



Selection in menu item “3.6.1 Function”



The Table 5–3 explains the switches status’ of the relay. Alarm message Forward flow Limit signalling



No alarm Reverse flow No limit signalling



Setting Contact closes Contact opens



Table 5–3



Switching status’ of the relay



Electronic fuse



External supply



9W Figure 5–9 Digital output 2



The electronic fuse is tripped in the event of overloading. The recovery time of the fuse is a few minutes.



.
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Note ! The relay contact is open in the rest state (no voltage on relay).
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5.3.7



Display parameters, menu 3.7



The setting for the display (LCD) is made in this menu.



Multi-Display, menu 3.7.1 The measured values to be displayed for the respective line are selected for the freely configurable multi-display in the following menu items. 3.7.1.1 Line 1 3.7.1.2 Line 2 The following choices are available: – – – – – – – –



Flow Quantity (net quantity = quantity forwards minus quantity reverse) Temperature Flow speed Sound velocity Ultrasonic amplitude Current (analog output) Frequency



When selecting flow for the 1st and 2nd line, the measured value is displayed in the physical unit and as a bargraph. 1st line ! 2nd line !



Measured value in the physical unit Bargraph function with %-specification



Illumination, menu item 3.7.4 The background illumination of the LCD can be switched on and off in this menu item. The switchon time is limited to one hour (automatic switch off to prolong the life of the LCD).



.



5.3.8



Note ! The background illumination is switched on automatically the first time an operating element is actuated. The illumination goes out about 3 minutes after last actuating an operating element.



Device info, menu 3.8



Device-specific or tag-specific data can be called or entered in this menu. Tag number, menu item 3.8.1 Tag description, menu item 3.8.2 Tag message, menu item 3.8.3 and operating elements take on Tag-specific data can be entered in these menu items. The the function of a cursor control here. The numbers, letters and text characters are selected with the and operating elements. If no text is stored, the end of text-character A flashes in the first segment when you enter these menu items. By actuating the and operating element, the end of text-character moves one position to the right and one character can be selected from the character set. The following cha-



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



49



Instruction Manual



racters are available: Output position



ä,à...é...ß...ü ²a–z ² blank ³ 0–9 ³ A–Z ³ < >.,–:/*A



The selected character is entered by actuating the operating element s and the end of text character flashes again. Another character can be selected with the and operating elements. The operating element when the end of text character flashes. text input is ended by actuating the The number of characters is limited to: – Tag number: 20 characters (8 characters in HART) – Tag description: 20 characters (16 characters in HART) – Tag message: 32 characters For texts longer than 16 characters the marks A and " in the first and last segment indicate that there are further characters to the left and/or right of the displayed text section. These are displayed by actuating the and operating elements. and operating Deleting texts: Select the end of text character from the character set with the elements and then actuate the operating element. All entries to the right of the end of text character are deleted.



.



Note ! If the and operating elements are actuated continuously (finger continuously touching the glass panel), the characters are automatically scrolled.



Manufacturer data, menu 3.8.4 The serial number, order number and software version of the device can be read out in the individual menu items. Nominal width, menu item 3.8.5 The nominal width is entered in this menu item, for service for example. It is not possible to change the nominal width without the factory code.



5.3.9



Adjustment data, menu 3.9



The adjustment data are factory set. They may not normally be changed. Only the following submenus are accessible to the user. – Zero adjustment – Trigger constant – Error stages – Signal search The other adjustment data are hidden and only appear after entering the factory code.
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Zero adjustment (Zero Adj.), menu item 3.9.1 The zero adjustment is made at the factory under reference conditions. In exceptional cases, it may be advisable to repeat the adjustment under real conditions.



Warning



!



The following preconditions must be satisfied for zero adjustment. – There may be no device errors. – The sensor (metering tube) must be completely filled with the medium. – The flow must be zero, there may be no low flow cutoffs.



The following functions are available for the zero adjustment. – – – –



Zero-Flow (Display adjustment value) Std-Dev. (Display standard deviation) Start Adj. (Start zero adjustment) Undo (Undo zero adjustment)



A function is executed by selecting the desired function in this menu item and then actuating the operating element.



Zero-flow, menu item 3.9.1.1 The average value of the individual measurements of the zero adjustment is displayed in this menu item. The value is typically smaller $1.5 ns. This value can also be entered directly with the function keys. Standard deviation (Std-Dev.), menu item 3.9.1.2 The standard deviation for the average value (zero-flow-value) is displayed. The standard deviation is typically smaller $1.5 ns. Start Adjustment, menu item 3.9.1.3 Zero adjustment is started with the “Start Adj.” function. To do this, select the “Start Adj.” function in operating element. The “3.9.1.3 Start Adj. runthe “3.9.1 Zero Adj.” menu and confirm with the ning” display appears. The measurements for the zero adjustment are repeated continuously within the next 30 seconds. The average value is formed from the single measurements. The “3.9.1.3 Start Adj. ended” display appears. You can return to the selection level of the menu by actuating the operating element. The new adjustment value “Zero-Flow” (runtime difference at zero flow) is immediately effective. The determined values are displayed in the menu items “3.9.1.1 Zero-Flow” and “3.9.1.2 Std-Dev.”. Undo, menu item 3.9.1.4 This function undoes the zero adjustment, i.e. the last adjustment becomes ineffective and the previous adjustment value is reactivated. To do this, select the “Undo” function in the “3.9.1 Zero Adj.” Menu and confirm with the operating element.
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Error stages, menu item 3.9.2 The error stages represent thresholds which must be exceeded in order for an error to be displayed. Due to the high measuring rate of the flowmeter of 250 measurements per second, a large percentage of the measurements may be faulty without affecting the measuring accuracy of the device. Measuring errors represent faulty time measurements of the sound pulse runtimes. Two causes can be considered: – No sound pulses are received (= no runtime measurement) because for example the metering tube is not filled or the medium is not sound permeable. Since there is no valid measured value in this case, the displayed measured value is set to zero and output as an error message “Measuring path disturbed”. – Runtimes are measured which have a large dispersion, because for example air bubbles disturb the sound path due to cavitation or the trigger constant has been set unfavorably. Since measuring results are available in this case but the standard deviation is too great, a plausible measured value is shown on the display but the error message “Flow-measurement unreliable” is generated. The error thresholds are set at the factory so that the high validity and reproducibility of the measuring results is guaranteed under normal operating conditions. The momentary percentage of measurements detected faulty by the device is displayed as a check value in menu item 4.4.4. The error stage must be increased to suppress an error message. A reduction in the error stage increases the sensitivity of the device to disturbances in the measuring path. The effect of the two error messages on the display and the outputs is described inTable 5–1, page 37. Input, menu item 3.9.2.1 A two-digit number combination with the value range 0 to 79 is used to set the error stages. The tens digit indicates the error “Measuring path disturbed” and the units digit the error message “Flow-measurement unreliable”. Stages 1 to 7 are used to manipulate the error message “Measuring path disturbed” Stages 1 to 9 are available for the error message “Flow-measurement unreliable”. Both error stages are entered as a two-digit number, whereby the first stage is in the tens position and the 2nd stage the units position. Example: Error stage = 67 (default-value) means: stage 6 acts on the error “Measuring path disturbed” stage 7 acts on the error “Flow-measurement unreliable” The procedure for optimal setting of the error stages is described in Trouble-Shooting Percent, menu item 3.9.2.2 Every error stage is assigned a maximum percentage part of faulty runtime measurements which need to be exceeded within a period in order to generate an error message. The percentage threshold values are displayed in menu item 3.9.2.2, for example. 90% 9% . 90 is the percentage error threshold for the error “Measuring path disturbed”. The measured value is set to zero on exceeding the threshold. 9 is the percentage error threshold for the error “Flow-measurement unreliable”.
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Trigger setting (TrigConst1), menu item 3.9.3 The value of the trigger constant is between –2 and +2 and is set typically at the factory to +0.50 at nominal widths DN 25 and DN 50 and to –0.50 for the larger nominal widths DN 80 and DN 100. This value indirectly influences the runtime measurement because this triggering stops the measurement of the sound runtime as soon as the amplitude of the received ultrasonic pulse exceeds the set trigger threshold. The factory setting should only be changed if there are error messages and a change is recommended by the Trouble-Shooting. An indication of the optimal trigger point in an application is given by the result of the signal search (menu item 3.9.4). There the quality of the measurement depending on the trigger constant is determined The factory set value must be noted before every trigger constant change. Signal search, menu item 3.9.4 This menu item represents a tool for setting the optimum trigger value by simulating every trigger value in the range from –2 to +2 and displaying the respective achieved quality of the measuring result – expressed in percentage of measuring errors. The best trigger point is the one for which the minimum error percentage is calculated. If equal error quotes are achieved within a range of the trigger level, the average value of the range should be taken as an optimum. The whole value range of the signal search is divided into four ranges in four sub-menus: Sub-menu:



Range of trigger constant



Range of trigger constant



from



to



from



to



3.9.4.1



+0.75



+0.25



–0.25



–0.75



3.9.4.2



+1.25



+0.75



–0.75



–1.25



3.9.4.3



+1.70



+1.25



–1.25



–1.70



3.9.4.4



+2.00



+1.55



–1.55



–2.00



A trigger constant which can be accepted or rejected is recommended as the result of the signal search. The following text appears in the display after a signal search for example. –0.55 Accept? N Y The recommended trigger constant of –0.55 at which a percentage error of 30 % occurs can be accepted (key ) or rejected (key ). If the recommended trigger constant is not accepted, the result of the signal scanning with different trigger constants can be scrolled on the display. +0.75 12 33 45 34 12 +0.70 07 00 12 00 00
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These number combinations can be interpreted as follows: The first three digits represent the trigger constants, the following 5 two-digit numbers without blanks between them are measured error percentages for the respectively set trigger constant. The trigger constant has been reduced by 0.1 for the five error stages. This gives the following picture: A trigger constant +0.75 gives 12% measuring errors A trigger constant +0.74 gives 33% measuring errors A trigger constant +0.73 gives 45% measuring errors A trigger constant +0.72 gives 34% measuring errors A trigger constant +0.71 gives 12% measuring errors A trigger constant +0.70 gives 7% measuring errors etc. The other trigger constants are obtained by scrolling the display down ( ), the respective measured runtimes are obtained with the key . The trigger constant with the lowest percentage of errors is the optimum from a measuring technical point of view. in the above example this would be 0% measuring errors at a trigger constant of +0.67.



5.4



Options Function Group



The following menu items are available in this group: 4.1 4.2 4.3 4.4



5.4.1



Enter Code Customer code Factory code Control values



Enter Code, menu item 4.1



Programming of the device by unauthorized persons can be disabled with a personal, freely selectable code in the operating and display panel. By entering the appropriate code in this menu item, the programming is enabled and the device settings can be changed.



.



– Factory set code “0” or – Customer code (see menu item “4.2 Customer code”) Note ! or operating element is actuated in the parameter setting level with – If the the programming disabled, the request for Enter Code appears in the device display. – The programming is disabled after returning to the display mode. – Programming can be purposely disabled by entering any number, not the code number, in this menu item.



5.4.2



Customer code, menu item 4.2



The personal code with which the programming of the device can be enabled is entered or changed in this menu item. The code is factory set to 0. The menu item is only accessible after entering the personal code even when programming has already been enabled.
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!



5.4.3



Attention! The programming is always enabled when the code = 0.



Factory code, menu item 4.3



The calibration data of the device are protected by a special code (factory code). The appropriate menu items are only available after entering the factory code.



5.4.4



Control values, menu item 4.4



In this menu, device-internal data used above all for error diagnosis can be read out. The displayed values in the individual menu items depend on the respective application (medium). The following data are available: – – – – – – – –
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Eliminating errors



(as of firmware version 1.24)



Only two general groups of errors are shown in the display. “Error” and “device error”. Device errors describe hardware errors (see menu item 2.1, page 36). Two main groups of general errors are distinguished: Measuring path disturbed



The medium in the measuring line is not permeable to sound, this applies both when the pipe is filled with gas or is empty. The measured value on the display is set to zero.



Flow-measurement unreliable



The measured values have a very high dispersion so that errors in the measuring evaluation or disturbances in the flow due to cavitation, twist or inhomogenity such as bubbles or foreign bodies. Measured values are displayed but an “F” flashes in the right hand corner of the display.



Error



Diagnosis



Remedy



Display shows measured value ZERO, continuous error: “Measuring path disturbed”



1. Is the pipe filled with liquid?



The whole pipe must be full, allow liquid to flow briefly to remove any gas bubbles or deposits (see installation instructions chapter 2.2, page 15).



2. Gain (menu 4.4.1) >160



1. Check whether the medium is permeable to sound, too many gas bubbles affect the sound permeability 2. Check whether deposits are stuck to the wall of the pipe. Remedy this by heating externally if necessary. Then allow fluid to flow and re-check the values.



Display shows from time to time measured value ZERO and error “Measuring path disturbed”



1. Increase time constant at the analog output for holding the signal (menu 3.4.3). Has no effect on the display. 2. Increase error threshold by +10 (menu 3.9.2.1)



Display shows measured values but error message “Flow measurement unreliable”



Error occurs continuously



Trigger threshold is not optimally set: Start menu 3.9.4 to search for optimum trigger constant.



Error occurs periodically possibly caused by inhomogenity in the medium.



1. Increase time constant at the analog output for holding the signal (menu 3.4.3). 2. Increase error threshold by 1 (menu 3.9.2.1)



The device displays a negative flow velocity or flow
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The device has been installed against the recommended flow direction.



Under menu item 3.1.7 Switching the flow direction.
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Error



Diagnosis



Current output does not work



Pulse or frequency output does not work (digital output 1)



Start simulation, menu 2.4.1. Measure directly at the terminals in the terminal box. To measure the current the line must be interrupted and the measuring instrument connected in series. If this is not possible, voltage must be measured, voltage 0 V must be applied for simulation 0 mA. The voltage value must increase proportionally for other current values acc. to simulation. Is flow shown on the display? Check Low Flow Cutoff (menu 3.1.4) Operating mode Pulse/Frequency (menu 3.5.1) set correctly



Device shows measured value ZERO but no error



Measured values deviate strongly from the reference measurements



Remedy



Start simulation, menu 2.4.2: Set Frequency function under 3.5.1 Set active or passive signal type (3.5.4) Select frequency under 2.4.2 Check with oscilloscope or counter at the terminals Check Low Flow Cutoff (menu 3.1.4) Flow direction set correctly (menu 3.1.7) Forward and reverse flow adapted (menu 3.1.8)



Has correct zero adjustment taken place?



Undo zero adjustment (menu 3.9.1.4) No zero adjustment is necessary for commissioning as a rule.



1. Are the values of the zero flow (menu 3.9.1.1) greater than 1.5 ns and/or standard deviation (menu 3.9.1.2) greater than 1.5 ns?



Or do new adjustment: Set low flow cutoff (3.1.4) to 0 % Start adjustment (3.9.1.3) or enter 0 ns by hand. Check result (3.9.1.3 and 3.9.1.4) The flow must be shut off completely (see page 50).



2. Is there a constant measuring An offset can be corrected (menu 3.9.2.1). error of a few %? Service will provide the necessary factory code on request. 3. Is the measuring error greater than 5%? Is the nominal width still correct? (Menu 3.8.5) In mass flow – is the density correct? (Menu 3.1.5) Flow direction (Forward and reverse) (Menu 3.1.7)



Are the inlet and outlet lines laid correctly? Pipe bends and installations such as butterfly valves in the inlet may lead to measuring errors and require longer inlet lines. Does the error occur constantly at all flow velocities? Inform service.



Temperature measurement measures faulty



Error Message



Inform service.



LCD-display dark



No display even after pressing the keys



Check power supply. Unscrew the cover – loosen the fastening catch first and check the plug of the display. If the defect persists, inform service.



Single characters missing in the display



Start simulation LCD-display (menu 2.3.2)



Operation with infrared keys not reliably possible
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Maintenance and Repair



The SITRANS F ultrasonic-flowmeter is maintenance-free. The device fuse (slow blow 1.6 A/250 VH (switch off capacity 1500 A); license: UR, CSA, VDE) is located on the power supply board. The following messages are output in the event of a device error or measuring error: – The output signal selected in menu item 3.4.3 is output at the analog output. For deviations from this, see chapter 5.2.1, Table 5–1, page 37. – A message is output at digital output 1 and 2 when the outputs are configured for the alarm message. – The message “D” appears in the display within the display menu for device errors or the message “F” for measuring errors. If you send in the ultrasonic-flowmeter to Siemens for repairs, please enclose a note bearing the following information (see “Application form”, see appendix page 77. – Description of the measuring job – Error description – Chemical and physical properties of the medium



!



Warning All residue of the medium must be removed before sending in the device. This is particularly necessary when the medium poses a health risk such as caustic, toxic, carcinogenic, radioactive etc.



The address is: Siemens Production Automation S.A. A&D PA CSC 1, chemin de la Sandlach F–67506 HAGUENAU CEDEX France
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Certificates



8.1



EC Type Examination Certificate



Translation; German original, see Page 67
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8.2



EC Declaration of Conformity
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8.3



FM Certificate



Part of the “Factory Mutual”
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German Original



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



67



Instruction Manual



68



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



Instruction Manual



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



69



Instruction Manual



70



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



Instruction Manual



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



71



Instruction Manual



72



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



Instruction Manual



Appendix 1 Installation notes for SITRANS F “in Remote Version”



Installation when ordered with mounting bracket Note:



The mounting bracket is suitable for both pipe and wall assembly.



Pipe assembly For pipe assembly the mounting bracket is first fixed to the pipe with the two fastening clips. Then the transmitter can be fastened with the 2 enclosed screws.



Wall assembly For wall assembly the mounting bracket is screwed directly to the back of the transmitter before fixing to the wall. The fastening clips and nuts are not required for wall assembly.



Pipe assembly



Pre-assembly 154



105



Wall assembly



Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



Pre-assembly



73



Instruction Manual



Connecting the Sensor Cable to the Transmitter



When connecting the sensor cable to the transmitter, make sure that the production numbers on the rating plate of the transmitter are identical to those of the rating plate of the measuring pipe. The transmitter, sensor cable and measuring pipe form one unit per flowmeter and have been calibrated as such. If the measuring pipe and transmitter are not paired together correctly, a deviation in the measured value may occur which is outside the limits of the calibration certificate. This does not affect the principle function of the device.



.



.



The sensor cable is fixed permanently to the measuring pipe. It is pre–assembled ready to use and may not be shortened or modified. Excess lengths of cable must be wound up taking into account the minimum radius of 10 cm. A
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Sensor cable connection to the transmitter



There are 6 WAGO CAGE CLAMPS underneath the terminal cover of the transmitter for connecting the sensor cable. The two pairs of clamps numbered 1 and 2 are for connecting the ultrasonic converters, the two clamps numbered 3 remain free.



1 2



EEx [ib]



WAGO CAGE CLAMP



1 2



The connecting diagram for the sensor cable is on a label stuck next to the terminal block, whereby the black and white coding for the corresponding black and white wires must be taken into account.
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Connecting the sensor cable shield to the transmitter (see fig. 4). D



The first step is to pull back the cable shield over the clamp of the cable gland.



D



The clamp and the sensor cable are pushed into the threaded bush of the cable gland turning slightly to the right.



D



The lock nut is tightened on the threaded bush until the cable is sealed tight (IP 65).



Lock nut Clamp Cable shield Threaded bush
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Ultrasonic Flowmeters SITRANS F C79000-B5676-C110-03



To



From Company:



Siemens Karlsruhe A&D PA 1 PS Tel.: 0049–721–595–2815 Fax: 0049–721–595–2063



Tel.: Fax:



Technical information on the application: ( please add sketch of installation ) Chemical formula



Liquid Name of liquid Concentration Density Viscosity at 20°C [ mPa s ] Viscosity process temperature DN25 DN50 DN80 17 70 180 m#/h m#/h m#/h Max +180°C Min –20°C –20°C bis+60°C –20°C bis+55°C Max PN 40



Flow measurement range Process temperature Ambient temperature Pressure Gas/solid content Explosions protection



≤ 1% II 2GEEx d IIC T6 II 2GEEx dem IIC T6 II 2GEEx dem [ib] IIC T6



Serial.–No. Order No. Software Version Device status Error message, frequency, ...



Menu 3.8.4.1. Menu 3.8.4.2 Menu 3.8.4.3. Menu 2.1.



Flow Velocity of sound



Menu 1.2. Menu 1.4.



600 [m/s] ≤ cMedium≤ 2000 [m/s] –20 ° C ≤ T ≤ 180°



Temperature



Menu 1.5.



C



Ultrasonic amplitude [%] Flow velocity [m/s] Analog output [mA] Upper range value for flow Flow damping Low flow cutoff Analog output.: error signal Zero trim Error level Trigger constant 1 Gain 0 .... 255 Trigger level 0 .... 255 Error % 0 .... 100 % Time of flight up



Menu 1.6. Menu 1.7. Menu 1.8. Menu 3.1.2.1. Menu 3.1.3.1. Menu 3.1.4. Menu 3.4.3. Menu 3.9.1.1. Menu 3.9.2.2. Menu 3.9.3. Menu 4.4.1. Menu 4.4.2. Menu 4.4.4. Menu 4.4.4.



Ca. 125000 ns (DN 25 / Wasser) Ca. 200000 ns (DN 50 / Wasser) Ca. 310000 ns (DN 80 / Wasser) Ca. 380000 ns (DN100 / Wasser)



Time of flight down Amplitude Runtime difference



0 .... 255



Menu 4.4.5. Menu 4.4.6. Menu 4.4.7.



N1_ _ _–8_ _ _ _ _ _



DN100 300 m#/h



6LHPHQV $* %HUHLFK $XWRPDWLVLHUXQJV XQG $QWULHEWHFKQLN *HVFK¾IWVJHELHW $ ' 3$ ' .DUOVUXKH 6LHPHQV $NWLHQJHVHOOVFKDIW



.



6LHPHQV $* 



6XEMHFW WR FKDQJH ZLWKRXW SULRU QRWLFH



2UGHU 1R &%& 3ULQWHG LQ WKH )UDQFH $*  0*  '
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