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Experimental Investigation and CFD Simulation of Vortex
Flow Meter Performance in Gas-Solid Two-Phase Flow

T
L

=
<
-

ARTICLE INFO ABSTRACT

Using a vortex flowmeter is affordable, in addition, simple installation, high reliability, and high
Article Type accuracy are some advantages of the vortex flowmeter. Vortex flowmeter works based on the
Original Research vortex shedding principle, hence, the presence of particles in gas-solid flows may results in

modulation in the turbulence intensity of the carrier phase and manipulate vortex shedding
Authors generated by abluffbody. In this study, the performance of the vortex flowmeter in the presence of
Farahzadi H.! MSc, particles with different sizes, density, solid volume fraction, and solid mass loading was studied
Hashemabadi S.H.*! PhD, with CFD simulation. The results indicated that the volume fraction and particle diameter are

Shirvani M.! PhD

two significant parameters that affect vortex frequency. The vortex frequency is proportional to
the velocity of gas flow and volume flow rate is calculated by Q= VA where V is average velocity
in a pipe section with the area of A. Notwithstanding the neutral effect of microparticles on
vortex frequency, moderate particles lessen the vortex frequency approximately by 20%. To
coincide with the increase of solid volume fraction, the vortex frequency will descend, and in
I — the high level of solid volume fraction, the vortex pattern goes to reach the instability. Since the
w . . size and volume fraction of the particles affects the frequency and consequently velocity, the
Farahzadi H, Hashemabadi S.H, Shi- .. .
rvani M. Experimental Investigation [ flow rate measured by the vortex flowmeter is influenced by the presence of the particles.
and CFD Simulation of Vortex Flow The numerical results have been validated with experimental data. The maximum relative
VEGERLELEIENEEERGIGE  error between the numerical simulation and the corresponding experimental data is 0.46%
QLS E B VEESEIVERE  and 6.72 % for single-phase and gas-solid two-phase flows, respectively.
ical Engineering. 2020;20(9):2263- . .
2274. Keywords Vortex Flowmeter; Gas-Solid Two-Phase Flow; Vortex Shedding Frequency; CFD
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