e A =23 B, 1“23'21 M1, pp. 1453~1463,-1999. ' '1453

B -“E-ﬂl e 7‘11}71-1-'%711 ﬁilii}—J 52 RApol
A% 54 AF(Fw)

Q7 HaAT YIT
(19994 44 279 %)

Prediction off Curvature Effects on the Electromagnetic Flowmeter
Characteristics with Numerical Simulation (Laminar flow)
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Abstract

An electromagnetic flowmeter, based on a magnetic induction principle, provides an obstructionless
flowmeter that essentially averages the velocity distribution over the pipe cross-sectional area. To
predict ‘the installation effects, the flowmeter installed near 9)° elbow is simulated by using a
commercial code FLUENT(ver. 4.48) for the laminar flow field and a code developed through this
study for magnetic field. The installation effects of the flowmeter are estimated by varying a number
of the dependent parameters such as the radius of the elbow(Rc=1D, 1.5D, 2D, 3D), the location,
Reynolds number and the direction of elecirodes plane(@). It was found that all thesc factors affect
the performance of the electromagnetic flowmeter significantly. The longer installation distance from the
elbow is not always optimal to minimize the error, and also there exists an optimal location to install
the EMF for a minimum error. Especiaily the flow signal with the electrodes plane direction of
@ =45"is shown to yield smallest measurement error regardless of the Reynolds number and the
curvature of elbow.
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Fig. 1 The grid system and the boundary condi-
tions used in numerical calculation ;
(a) grid in symmetry plane of a 90° elbow,
(b) grid in pipe section,
(c) boundary conditions used in magnetic
field calculation.
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Fig. 2 Comparison of the axial velocity in a 90°
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Fig. 6 The grid configurations for a 90" elbow
with four different radii of curvature
(Re=1D, 15D, 2D and 3.0D) and the
applied magnetic field.
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Fig. 8 The percentage deviation of the predicted
flowrate from a reference value. The radii
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Fig. 9 The axial velocity contours at 6D{(a), (b),
(c), (d)) and 20D((e), (f)) from elbow for
Re=400 and Re=1D, 1.5D, 2D, 3.0D.
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(e) Re=2D

Fig. 11 The axial velocity contours at 6D from
elbow for Re=700 and Re=1D, 1.5D, 2D,
3.0D
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Fig. 12 The percentage deviation of the predicted

' flowrate from a reference value. The radii
of curvature are Rc=1D, 1.5D, 2D, 3.0D
and the angle of electrode plane are
¢=0", 45" , 90" with Reynolds number
1100.
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