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INTRODUCTION

comprehensive studies on measuring two-phase

Due to increased importance of multiphase flow

flow using venturi and electrical resistive sensors

metering in oil and gas industry, many researchers

were proposed by Meng et al [7]. In 2011,

have studied in this area. In the research carried

performance and discharge coefficients of orifice

out by Ferreira et al [1], two-phase flow of air and

plates and venture meters for low rates of two-

water has been investigated. Moreover, the two-

phase flow were investigated by Hollingshead et

phase flow passing through the orifice plate has

al [8]. In 2015, a new type of orifice plates was

been investigated by Fossa et al [2]. Between 2008

investigated by Cioncolini et al [9] called micro

and 2012, many scientists such as Bertola et al [3],

orifice. In 2017, the performance of the orifice

Jones [4] and Manmatha et al [5] have measured

plate for two-phase flow was studied by machine

the pressure drop and the characteristics of

learning methods by Tareq Aziz et al [10]. In this

the two-phase flow passing through the orifice

study, two-phase flow under various operational

plate. In 2010, the characteristics of the two-

conditions such as pressure, air and water flow

phase flow passing through the orifice plate

rates

were studied by Alimonti et al [6]. In 2010, more
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and volume fraction of the air was passing

models based on the obtained discharge coeffi-

through the orifice plate flow meter and the to-

cient of the orifice plate is shown in Table 1.

tal mass flow rate which was equal to the measured flow rates of electromagnetic and turbine
flow meters were used to determine the orifice

Table1: performance comparing between the turbulent models.

discharge coefficient versus Reynolds number of
two-phase flow. Then the orifice plate flow meter was simulated by CFD approach. The pressure
drop of the CFD simulation was compared to the

Turbulent model

Mean difference between simulation and
empirical results [%]

Standard k-epsilon

2

RNG k-epsilon

3

empirical results, and the best turbulent model

Standard k-omega

8

for simulation of flow through orifice plate was

STN k-omega

10

reported.

EXPERIMENTAL PROCEDURE
Air and water flow were measured separately
before entering the two-phase flow loop with
a turbine and an electromagnetic flow meters.
Then, the two-phase flow with various volumetric fractions of the air phase is entered to the
orifice plate flow meter, and its performance was

CONCLUSIONS
In this study, the method of measuring two-phase
flow of air and water using the orifice plate flow
meter was investigated. Moreover, effects of air
volume fraction and Reynolds number of twophase flow were investigated on the orifice plate
flow meter performance in order to determine the
flow rate of the two-phase flow. It was observed

investigated.

that with an increase in air volume fraction and

RESULTS AND DISCUSSION

coefficient of the orifice plate was increased.

Two-phase flow pressure is reduced in the orifice
throat due to reduction of cross sectional area,
on the other hand, velocity magnitude of the
two-phase flow is increased in the orifice throat.
Moreover, performances of various turbulence
models were compared together. Calculated
values of discharge coefficients for orifice plate
were compared to those of experimental values.

Reynolds number of two-phase flow, discharge
The standard K-Epsilon turbulence model led to
better results in comparison to other turbulence
models. Also, the achievement of this study is
to provide the suitable approach in order to
manufacture the two-phase flow for two-phase
flow measurement in oil and industries.
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