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ABSTRACT

Sung-Min Kim**

&), Vapor volume

In this study, a three-dimensional numerical analysis of cavitation in a U-shaped ultrasonic flow meter was conducted under

various flow conditions. Cavitation occurred near the outlet where the flow direction in the ultrasonic flow meter changed

abruptly. The numerical analysis was performed for different outlet pressures, inlet flow rates, fluid temperatures, and working

fluids. The results showed that the bubble generation area increased as the outlet pressure decreased and the inlet flow rate

increased. Additionally, the flow and bubble generation characteristics inside the ultrasonic flow meter were influenced by fluid

temperature and the type of working fluid due to changes in their thermophysical properties. The critical cavitation number,

indicating the threshold for cavitation in the ultrasonic flow meter, was determined through numerical analysis.
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Fig. 1 (a) Isometric and (b) xy—plane view of ultrasonic flow meter
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Table 1 Flow parameters for all 41 cases with different
working fluids

Working fluids Flow parameters
- 00, | Ty o
3 2, 4
0.5 5 25,4
7 25,4
3 09, 1.8, 2.7, 3.6
Water 0.8 5 25,36
7 25,36
3 0.5, 1, 1.5, 2, 25, 35, 5
1 5 1, 2.5, 3.5
7 1, 2.5, 3.5
0.5 3 2
Acetone 0.8 3 1.8
1 3 05,1, 1.5, 25, 35
0.5 3 2
50/50 EGW 0.8 3 1.8, 2.7
1 3 05, 1, 1.5, 25

Table 2 Thermophysical properties of water, acetone, and
50/50 EGW at saturation pressure for 7/7,e = 3

. . Working fluids
Thermophysical properties
Water Acetone | 50/50 EGW
Liquid density [kg/m’] 995.61 779.02 1058.20
Liquid viscosity [kg/m s] | 7.97x10* | 2.92x10* | 34.78x10*
Vapor density [kg/m’] 0.03042 0.90071 0.02393
Vapor viscosity [kg/m s] | 9.86x10° | 8.15x10° | 8.22x10°
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Fig. 3 (a) Three—dimensional velocity streamline and (b)
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Fig. 4 (a) Pressure distributions and (b) isosurface of
bubble generation region at Q/Qer = 1, 7/ Tser = 3,
and ¢ =1 using water
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