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NUMERICAL ANALYSIS OF CONDENSATION IN THE BUNDLE  

OF VERTICAL PIPES UNDER NON-UNIFORM AIR COOLING 

A quasi-two-dimensional mathematical model of the calculation of an air condenser with vertical 

pipes is developed for a two-dimensional non-uniformity of the flow of cooling air. The model is based 

on the one-dimensional approach of the stratified flow of the condensate film and the superheated 

steam flow, which in heat exchangers with the channel system allows obtaining the distribution of the 

regime parameters by the volume of the apparatus. Communication between channels is carried out 

through common spatial zones of working streams separated by a wall, which include air speed and 

temperature, flow and pressure drop of the working medium. 

On the basis of a computational experiment carried out using the local method of calculating the air 

condenser for a two-dimensional non-uniformity of the cooling air flow, which was changed to 75%, it 

was found that when condensation in vertical pipes, the unevenness of the air flow along the pipe length 

determines the thermal efficiency. In this case, if the local air velocity at the origin is higher than the 

average with an uneven distribution of the flow along the pipe height, then in the cases considered, an 

increase in the thermal efficiency of the capacitor is observed to 15%, and if lower than the average, the 

efficiency decreases to 35%. In all the cases considered, hydraulic efficiency decreases and pressure 

losses increase to 30%. 

Key words: mathematical model, air condenser, non-uniform distribution of air flow, thermal 

efficiency, hydraulic efficiency. 
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