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ABSTRACT 

A model for gas–liquid annular and stratified flow through a horizontal pipe is investigated, using the 

two-phase hydrokinetics theory. Taking into consideration the flow factors including the void fraction, the 

friction between the two phases and the entrainment in the gas core, the one-dimensional momentum 

equation for gas has been solved. The differential pressure of the wet gas between the two tapings in the 

straight pipe has been modeled in the pressure range of 0.1–0.8 MPa. In addition a more objective iteration 

approach to determine the local void fraction is proposed. Compared with the experimental data, more than 

83% deviation of the test data distributed evenly within the band of ±10%. Since the model is less dependent 

on the specific empirical apparatus and data, it forms the foundation for further establishing a flow 

measurement model of wet gas which will produce fewer biases in results when it is extrapolated. 
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1. Introduction 

As a specific subset of gas-liquid two-phase flow, wet gas widely exists in various manufacturing 

processes in industry. According to the definition of the technical report released by International 

Organization for Standards (ISO/TR11583)[1], wet gas refers to the two-phase flows of gas and liquid in 

which the flowing fluid mixture consists of gas in the region of more than 95% volume fraction. This 

definition is adopted in this study and all the experiment conditions were within this scope.  
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