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Location of pressure sensing holes in MPA flowmeter
and discharge coefficients
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ABSTRACT

MPA (Multi-Point Averaging) flow element is a new type of differential pressure (DP) flow-sensing device that
was developed by Seojin Instech to improve the operating characteristics of the conventional Averaging Pitot
Tube (APT) flow elements. Operating characteristics of a flowmeter in general can be defined in terms of
measurement accuracy and range. Improvement of accuracy and expanding the range of flow measurement
were the two main objectives of the development. To achieve these dual objectives several upstream and
downstream pressure-sensing holes were placed in MPA flow element. During the course of the development it
was found that certain arrangements of the pressure-sensing holes improved measurement accuracy but did not
expand operating flow range of Averaging Pitot Tubes. Development tests were performed with water between
Reynolds number of 50,000 and 1,000,000 in the four-inch test line at the Alden Research Laboratory, U.S.A.
Purpose of this paper is to present the relationship between the various locations of the pressure-sensing holes
and the performance characteristics of MPA flow element. Furthermore, the operating characteristics of the

best performing MPA are compared with those of typical orifice and APT.
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Pipe insice 17

Fig. 3 Locations of low pressure taps A, B and

C, which are used only one at a time.
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Table 1 Summary of performance characteristics of

MPA(A), (B) and (C)

UNITS | MPC(A} | MPC(B) | MPC(C)
LINEAR Re RANGE x1045 | 0.56.0 210 285
TURNDOWN RATIO - 12:1 51 4.25:1
MINIMUM VELOCITY misec 0.7 3.0 2
AVERAGE Cd - 0.8128 | 0.7761 | 0.6630
DEVIATION % +1-0.2 | +/-0.25 | +/-0.05
“4"9) Cae A HHGY el B3hFe)

F7) Wil AA S B2 A A3
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Fig. 9 Comparison of APT and orifice calibration data

to MPA(A)

Table 2

Summary of performance characteristics of MPA(A),

APT and orifice

UNITS | MPC(A) | APT (ORIFICE

LINEAR Re RANGE x10%5 | 0.5-6.0 [ 2.59.5 2.7

TURNDOWN RATIO 12:1 3.8 3.51

MINIMUM VELOCITY nsec 0.7 1.7 1.7
AVERAGE Cd 0.8128 | 0.6073 | 0.6157
DEVIATION % +-0.2 | +-0.25 | +-05
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