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Flow-Meters

Oct 12, 2006 - For minimum, medium, and fast flow-rates, the following were noted: Actual flow rate ... 1 to 5, have been put below in Graph 1. 10. 20. 30. 40. 
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1. Task of the Measurement 1). Determine the transfer constant of the turbine ﬂow-meter depending on the output frequency on the ﬂow of the liquid. 2). Measure the Volt-Ampere characteristics of the thermistor by varying current in the thermistor, and the ﬂow in the water pipe. Discuss the feasibility of the thermistor to be used for the ﬂow measurement. 3). Measure the ﬂow using the inductive ﬂow-meter and verify its linearity as compared to the actual ﬂow. 2. Schematic Diagram Turbine ﬂow-meter



Turbine ﬂow-meter



Figure 1 Anemometric ﬂow-meter



Anemometric ﬂow-meter



Figure 2 Inductive ﬂow-meter



Inductive ﬂow-meter



Figure 3



3. List of Used Equipment For detailed description, please refer to the Czech book for the course of Sensors and Transducers. 4. Theory Turbine ﬂow-meter: The stainless steel turbine ﬂow-meter (Figure 1) has the inner diameter of one inch (25.4 mm). The turbine has four wings. The rotations of the turbine are sensed by an optical sensor, and the number of the impulses per second, ie, the frequency, is indicated on the upper display of the measurement setup. Anemometric ﬂow-meter: The temperature-dependent-resistor—thermistor—is placed in the ﬂow environment to measure the ﬂow on the basis of thermal eﬀects. The thermistor is fed from a current source. The voltage across the resistor depends on the resistance of the thermistor, as the current can be controlled from the current source. Normally, the resistance of a resistor rises with temperature, but in the case of the negative temperature coeﬃcient (NTC) thermistor, the higher the temperature, the lower the resistance, and thus the voltage drop on the element. When exposed to the ﬂowing water, the temperature of the thermistor decreases as it cools down. For higher water ﬂow, the thermistor is cooled more eﬃciently, which results in high resistance of the NTC thermistor, and this produces a higher voltage drop across it. The resistance, R20oC = 100 Ω. Inductive ﬂow-meter: Inductive ﬂow-meter works on the principle of magnetic induction. The principle of magnetic induction and the Faraday’s law are well known to all students of Physics and Electrical engineering. 5. Procedure 1). The upper container was completely ﬁlled, and at zero-ﬂow, the response of the thermistor was noted. 2). For minimum, medium, and fast ﬂow-rates, the following were noted: Actual ﬂow rate, using the weight balance and sensor operated clock Turbine frequency from the meter Flow shown by the inductive ﬂow-meter V-A characteristics of the thermistor 3). Did some reevaluation. 6. Measured Values A) Zero-ﬂow (i) Actual ﬂow: No measurements were recorded.



(ii) Turbine ﬂow meter: No measurements were recorded. (iii) Anemometric ﬂow-meter: The V-A characteristics of the thermistor are given below in Table 1. I [mA]: U [V]:



13.12 1.48



25.5 2.74



37.9 3.84



50.6 4.82



63.2 5.65



75.6 6.35



88 6.94



100 7.45



Table 1 (iv) Inductive ﬂow-meter: No measurements were recorded. B) Minimum ﬂow (i) Actual ﬂow: It took 215.17 s to ﬁll 1 kg of water (12 kg to 13 kg in the container). Assuming the density of water to be 1000 kg/m3 , we can state the minimum ﬂow as, 1 Actual ﬂowmin = kg/s = 0.017 m3 /h. 215.7 (ii) Turbine ﬂow meter: The initial frequency of the turbine at the start of ﬂow was recorded as 1.6 Hz, and this ﬁnal value was 1 Hz. (iii) Anemometric ﬂow-meter: The V-A characteristics of the thermistor are given below in Table 2. I [mA]: U [V]:



12.65 1.44



25.2 2.74



37.7 3.9



50.5 4.94



63 5.78



75.5 6.53



88 7.18



100 7.64



Table 2 (iv) Inductive ﬂow-meter: The inductive ﬂow-meter recorded the minimum ﬂow to be 0.02 m3 /h. C) Medium ﬂow (i) Actual ﬂow: It took 20 s to ﬁll 5 kg of water (15 kg to 20 kg in the container). Assuming the density of water to be 1000 kg/m3 , we can state the medium ﬂow as, 5 Actual ﬂowmed = kg/s = 0.9 m3 /h. 20 (ii) Turbine ﬂow meter: The initial frequency of the turbine at the start of ﬂow was recorded as 50 Hz, and this ﬁnal value was 57 Hz. (iii) Anemometric ﬂow-meter: The V-A characteristics of the thermistor are given on the next page in Table 4.



I [mA]: U [V]:



12.38 1.36



24.8 2.65



37.2 3.85



49.95 4.99



62.5 6



75 6.96



87.4 7.8



100.1 8.6



Table 4 (iv) Inductive ﬂow-meter: The inductive ﬂow-meter recorded the medium ﬂow to be 0.94 m3 /h. D) Maximum ﬂow (i) Actual ﬂow: It took 10.5 s to ﬁll 5 kg of water (15 kg to 20 kg in the container). Assuming the density of water to be 1000 kg/m3 , we can state the maximum ﬂow as, 5 Actual ﬂowmax = kg/s = 1.71 m3 /h. 10.5 (ii) Turbine ﬂow meter: The frequency of the turbine was recorded as 100 Hz. (iii) Anemometric ﬂow-meter: The V-A characteristics of the thermistor are given below in Table 5.



I [mA]: U [V]:



12.1 1.3



24.5 2.6



37 3.8



49.7 4.97



62.2 6



74.6 6.96



87.1 7.85



100 8.68



Table 5 (iv) Inductive ﬂow-meter: The inductive ﬂow-meter recorded the medium ﬂow to be 1.73 m3 /h.



Based on the measurements, the V-A characteristics of the thermistor given in Tables 1 to 5, have been put below in Graph 1. V−A Characteristics of Thermistor 9 Maximum flow 8 7 Medium flow
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The comparison of between the inductive ﬂow-meter reading and the actual ﬂow is given below in Graph 2. Comparison: Actual Flow & Inductive Flow−Meter 1.8
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Graph 2 7. Results and Conclusion 1).
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SITRANS F Ultrasonic Flowmeters - Siemens Support 

Is trained or authorized to operate and service devices/systems in accordance with ... The sound velocity in the medium, the ultrasonic amplitude, the pipe temperature and ...... With the and operating elements the desired digit is set or the decimal
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