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Abstract

The technical level of the water flow facility is usually determined by the quality of the water
pump and valve, the method of steady flow or steady pressure and the design of the pipe structure,
and is directly reflected in the key parameter flow stability. However, the existing stability mea-
surement methods are difficult to distinguish between the actual flow fluctuation and the noise of
the flowmeter, and the test results are easily affected by the principle of the flowmeter, the sam-
pling rate and the response time. Compared with all the test results of the flowmeter, the turbine
flowmeter has the highest sampling rate and the fastest response time. However, compared with
the pressure sensor, the response time of the turbine flowmeter is still slower about 0.1 s, and
there is a good phase between the measurement results of the turbine flowmeter and the Coriolis
flow meter. The results show that the test results reflect the actual flow fluctuation of the facility.
In addition, one of the advantages of using two different types of pressure sensors is the ability to
detect high frequency flow fluctuations.
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Figure 1. A schematic diagram of a test instrument and a pipe connection. 1-LDA, 2-LDA measuring cham-
ber, 3-External clamp time difference ultrasonic flowmeter, 4-Electromagnetic flowmeter, 5-Pressure sensor 1,
6-Pressure sensor 2, 7-Turbine flowmeter, 8-Coriolis mass flowmeter
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Table 1. Main technical parameters of WZP facility

F1.WZP REFTERARSH
B OREHE D=V B ER AR L
DN80~DN400 3~1000 m*/h 3~90°C <50 mK/h 0.16 x 10*~5.42 x 10°
MREER S T E B AR AR AN S
20 Mg 25m <0.5 um <4x107* (k=2)

Table 2. Parameters for flow measurement instruments tested
= 2. MARRENENFRESH

(€S F14% mm HRILE m'h ik EREE AR Ll LR DA IEPN ]
TEM 80 180 e Hz 680
CMF 50 180 B Hz 1000
EMF 80 180 Sk Hz 10,000
UFM 80 200 ARz Hz 1000
LDA 80 / MERE Hz 100
VEM 100 140 HIR mA 20
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Figure 2. Interface of data acquisition program
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Figure 3. The frequency output signal of a turbine flowmeter
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Figure 4. Frequency output signal of Coriolis mass flowmeter
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Figure 5. Frequency output signal of electromagnetic flowmeter
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Figure 6. Frequency output signal of time difference ultrasonic flowmeter
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Figure 7. Comparison of measurement results of LDA and turbine flowmeters for fluctuating signals
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Figure 8. Output signal of venturi tube flowmeter under normal condition
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Table 3. Comparison of actual sampling rates of measuring instruments
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