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Numerical Study of Three-dimensional Flow Through a
Turbine Flow Meter

J. B. Kim, S. Ko~

Key Words: Turbine flow meter (EJ%]$%E

7)), Pseudo-compressibility ( JA}¢}=4]9IR}), Gauss-Seidel line relaxation

(Gauss-Seidel 18 0]2}), k-¢ turbulence model (k-¢'3-FE24)

ABSTRACT

Flow through a turbine flow meter is simulated by solving the incompressible Navier-Stokes equations.
The solution method is based on the pseudo-compressibility approach and uses an implicit~upwind
differencing scheme together with the Gauss—Seidel line relaxation method. The eguations are solved
steadily in rotating reference frames, and the centrifugal force and the Coriolis force are added to the
equation of motion. The standard k-emodel is employed to evaluate turbulent viscosity. Computational
results yield quantitative as well as qualitative information on the design of turbine flow meters by showing
the distributions of pressure and velocity around the turbine blades.
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(b) Axial velocity contours at the cross section of trailing edges

Fig. 4 Contours of axial velocity

48

4

.o

ol

o
\

TR
\\\\\

(b) Streakiines at span 80%
Fig. 5 Streakiines between blades
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