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ABSTRACT

In this study, commercial CFD code, i.e, CFX-4.3 is used to analyze the flow field and
to calculate pressure differences in an orifice flowmeter. Four numerical schemes and five
turbulence models are tested. Hybrid scheme and Reynolds stress model show the best
performance. Chosen scheme and turbulence model are applied to predict pressure
differences through the orifice for the diameter ratios, 0.3, 0.5, and 0.7. And, the results
are compared with the experimental data. The results show that the calculation error is

inversely proportional to the diameter ratio, and
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Fig. 1 Geometric structure of orifice flowmeter

Center Line

fH SMA

B AFA AFRE F4= dA g AeEHT o
= Hda2A  ARE 7.387ke/m® AL
1.0 X 107° (Pa - S)°lth.

25 Hezd

¥ A7AAM AHEE GREDE -1y RdRA,
2 k-e2d? Ayolzzs k-rdY ggm
RNG k-e 2d9g 2Hgdtglon, dolszgdmda
A, d+¢d2d®s WEls w9¥  Gibson-
Launder 22(GL)?& Ale3att.

3. dy  uE

3.1 AXEHAE

Fig 2& 2292 Awd 4d24 AglA 27
s wue] AxGel BE SEEEE no
F32 itk HWFOE 250, 300 D 60KE A
# A% 300709 607NE ALEF ATt AL s

m\m s

Table 1 Dimensions of orifice flowmeter(m)
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Fig. 2 Grid test for axial and radial directions
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Table 2 Comparison of various numerical schemes

Table 4 Pressure differences for various flow conditions

Numerical | dp_exp dp_catl error Diamet Mass 4 do cal
ameter c
Scheme (hPa) (hPa) (%) flowrate P-EXD | P error(%)
) Ratio( 8) (hPa) | (hPa)
Upwind 262.5 103 (ke/h)
Hybrid 269.9 33 26518 | 490 | 460 | 61
2942
Quick 247 4 159 0.3 4577.1 147.1 137.2 6.7
6440.1 294.2 271.3 79
Van Leer 269.3 85
7632.8 49.0 46.8 45
Table 3 G son of various turbulence models 05 13170.7 | 1471 139.7 5.0
Turbulence | dp_exp | dp_cal error 18526.8 | 294.2 2180 55
Model (hPa) (hPa) (%) 16591.7 49.0 475 3.2
Standard k- ¢ 269.9 83 07 286134 | 147.1 142.0 35
Low-Re k- ¢ 2484 155 402170 | 294.2 281.4 43
RNG k-¢ 294.2 2712 78
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Fig. 5 Streamiines( 8 = 0.7 , m = 16591.7 (ke/ b))
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