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Experimental Studies on Flow Straightener for
Pressure Differential Meters

Akira Torir, Mitsumasa NEMoTO and Yoshio SAKAKIBARA

Abstract

The flow measurement by means of standard orifice plates is provided in JIS Z 8762—1969
based on ISO standard, but no regard is paid to shorten the length of a straight pipe by the

flow straightener.

In this paper, the effectiveness of the flow straightener which consists of either the
honeycomb, the perforated plate or the combination of those elements is compared.
Consequently it is found that the effect of flow straightening is very excellent in case of one

thick perforated plate.
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Fig. 4 Relation between (@-a,)/a@, and L,/D
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Table 1 Perforated plates
Array | Hole diameter | Number | Distance between center
Type pattern d (mm) of holes | of hole and next one(mm)| (%)
)
| Zigzag gg 563 6.92 67
Zigzag 4.7 85 5.50 66
vew| 3| B =
A | Zigzag %8 11120 4.94 58
4.0
N Zigzag 3.4 % 5.20 54
4.0 91 5.35
0 | Zigzag 3.0 6 51
2.5 12
C | Radial 4.0 91 4.60~5.15 51
4.0 89 4.90
K Square 4.5 8 50
2.5 4
F | Zigzag gg 865 5.50 48
Q Zigzag ég 865 5.60 46
P Zigzag gg 865 5.70 45
R Zigzag 4.0 85 5.80 43
Square %g ?g 5:50 42
4.0
M | Zigzag 26 Zg 6.04 40
Zigzag Square Radial

5
}
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Fig. 6 Perforated plate
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Table 2 Ratio of thickness to hole diameter of perforated plate
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Fig. 26 Relation between (a-a,)/a, and L/D
in the case of perforated plate type
G4 set behind single 90° bend
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Fig. 25 Relation between (a-a,)/a, and L,/D
in the case of perforated plate type
Gg set behind single 90° bend
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Fig. 30 Distribution of axial velocity and flow angle measured at cross-section upstream and
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Fig. 32 Oil film patterns upstream and downstream of flow straightener (Single
90° bend, perforated plate type Gy, L,/D=2, R,=3 X 10%)
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Fig. 33 Oil film patterns downstream of single 90° bend without
flow straightener (R,=3 x 10%)
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Fig. 38 Distribution of axial velocity and flow angle measured at cross-section
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Fig. 41 Oil film patterns downstream of flow straightener (Two 90° bends,
perforatedfplate type Gg, I,/D=0, R,=3x 10%)
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Fig. 42 Oil film patterns upstream and downstream of flow straightener (Two 90°
bends, perforated plate type Gg, L,/D=2, R,=3x 10%)
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Fig. 43 Oil film patterns downstream of two
90° bends without flow straightener
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Fig. 46 Distribution of axial velocity and flow angle measured at cross-section downstream of
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Fig. 48 Distribution of axial velocity and flow angle measured at cross-section
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