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MATHEMATICAL MODEL OF LIQUID ACCUMULATION  
 IN LOWERED AREAS OF GAS PIPELINE 
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Purpose. Forecasting of limit velocity of gas flow 

which is necessary for full carrying away of liquid ac-
cumulated in lowered sections of relief pipeline.  

Methods. Mathematical model of gas-liquid mixture 
flow in rising section of relief pipeline has been offered. 
The model is based on the system of equations of balance 
of forces which act on gas and water phases and enables 
to estimate limit velocity of gas flow which is necessary 
for full carrying away of liquid from lowered section of 
pipeline. Estimation of model adequacy was conducted 
through comparison of calculated values with results of 
experimental tests.  

 

Results. It has been found the equation which de-
termine limit velocity of gas flow, that is necessary for 
full carrying away of liquid from lowered section of 
relief pipeline depending on the angle of slope of ris-
ing section to horizontal axis. Main factors which in-
fluence the gas flow limit velocity value have been 
marked out. It has been shown that widening of pipe-
line internal diameter resulted in increasing of gas 
flow limit velocity value and vice versa increasing of 
average pressure of gas in pipeline resulted in decreas-
ing of this velocity.  

Originality. Mathematical model of liquid accumula-
tion flow in lowered sections of pipeline has been built 
and equation for calculation of gas flow limit velocity 
which is necessary for full carrying away of this liquid 
has been found. 

Practical value. The founded equation can be used 
for choosing the optimal operation mode of gas pipelines 
in systems of gas production gathering. 

Key words. Flow model, gas, water, gas pipeline, ve-
locity, pressure, pipeline diameter. 
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