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Research on design and measurement characteristics of
micro-bore vortex flowmeter
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(1. College of Metrology Measurement and Instrument, China Jiliang University, Hangzhou 310018, China;
2. Key Lab of Flow Measurement Technology of Zhejiang Province , Hangzhou 310018, China)

Abstract: Vortex flowmeter is a flowmeter based on the principle of fluid oscillation to measure the flow rate, but the output signal at low
flow rate is very weak, in the actual measurement process will superimpose a variety of on-site noise. At present, the small diameter
vortex flowmeter used in industry has measurement limitations under small flow conditions, and the minimum diameter is generally only
DN15. Aiming at the existing problems of vortex flowmeter, the structure and parameters of small diameter vortex flowmeter DN10 and
below are studied, to meet the new measurement requirements in industry. Based on the simulation calculation platform, the numerical
calculation model of the micro-diameter vortex flowmeter with different size parameters is established and the simulation calculation is
carried out, and the optimized structure size of the vortex flowmeter is proposed. By studying the intensity and frequency of pressure
fluctuation at different pressure monitoring points, the best position of sensor is analyzed. Finally, the electromagnetic flowmeter is used
as the standard table to test the developed micro diameter vortex flowmeter in the micro range. The error and accuracy of the flowmeter
are tested, and the relationship between Re and St and the instrument coefficient are analyzed. The results show that the measurement
characteristics obtained by simulation are in good agreement with those measured by experiment. The relative error of the micro diameter
vortex flowmeter is better than 0. 5%, repeatability and other indicators can meet the measurement standards in the micro-range.
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Fig. 1 Schematic diagram of vortex street generated

in the case of trapezoidal generator
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Fig.2  Velocity cloud diagram of vortex flowmeter flow channel

K3 s aE s =

Fig.3 Pressure cloud diagram of vortex flowmeter flow channel
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Fig.4 Pressure change curve on vortex generator
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Fig. 7 Circular runner velocity cloud
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Fig. 8 Flat circular flow channel velocity cloud

AR A PR E R e 15 18 R S SR B Y
R TS IEAR
2.3 MEBELEHR R

FE T WA YL e T A 0 e B TG 3k S /N I
Y B PR R R RS (S R T G S, RiE
SR RIS A I 21 (4 8 15 15 5 R AR, PRt 7/ 1 42
WA A e TR A T D0 A B, AT P BR A8 7™ A W e Y TE T
PRBNAGIN FAERE o I 1 3 1 b i £ 5 R R T RO

FE T WA UL A T A T i SR TIG RAYG  k
St 1Y 2 S R AR B A A A5 5 IR A, ZEARTR
SR ek o D 2T LA R 5 P TEE 98 i T 0 SR A e
R IATE (S 5 oR BE AT HOR, A RE S S BLIN & 8 3 X
R det SCHR I [ 152 S A5 S T R A AR A BT, T
TR/ IN TR SR 1 U i D o 1 W 5 o B, RIS
DA 78 A 8 T R/ Ay 5 T i 15 5588 B R38R /N Y
FERARZ —, B, 8 sk s a5 0 0 RAT, it E
PAL R U S A 11 G A, R 0% 52 BB/ DN A8 T 1 Ut 3
X AR VA A 0 A A R T o B D B U
et 1EE s T i AR RO S EOF T AN R AL,
i ) BE 4 E S 8 mm 7 mm 6 mm |5 mm, $EFE N
12mm . 10.5 mm .9 mm DA & 7.5 mm, 30 B A& 5000 N
5.17 mm 4. 48 mm 3. 84 mm 3. 20 mm,, i /)N IE Y
CERE AR, BRIV A A AR08 S DI AR )3 2 Ui
T TR A A 1 A A, B 5 A A S R S [ R T AR
VLB XS B AR 1 R

x1 FREEERIRER RRE
Table 1 Flow rates corresponding to different

cross-sectional areas
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Fig.9 Pressure monitoring point setup diagram
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Fig. 12 Pressure loss of the flow channel at different flow rates
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Fig. 13 Schematic diagram of the water flow experimental device
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