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COMPARISON OF VARIOUS METHODS OF CALCULATING  

THE MEDIUM MOVING FORCES OF MASS TRANSFER IN ABSORPTION 

An overview of various methods for calculating the average driving force of the absorption process is 

presented. The essence of the generally accepted methods of calculating the average motive force of the 

process over the gas phase through the end driving forces is described. It is indicated that these methods 

are not universal, since their application does not always ensure a given accuracy of calculations in the 

case of the absorption of highly soluble gases. It is concluded that it is necessary to take into account the 

values of the driving force within the range of the concentration change. It is proposed to use one of the 

methods of approximate integration for the averaging of the driving force, the Simpson method. 

A comparative analysis of the results of calculating the average driving force performed by various meth-

ods is carried out. Calculations were used through terminal driving forces, using the Simpson method and 

graphical integration. At the same time, the values of the coefficient of distribution of the substance over the 

phases and the ratio of the final driving forces were varied. The results are obtained by graphical integration. 

It is shown that the greatest convergence with the results of graphical integration is achieved when 

using the Simpson method with division of the work line into four sections. It is noted that in this case 

the smallest calculation error is observed irrespective of the solubility of the gas. 

Based on the results of the analysis, recommendations were made on the choice of the method for 

determining the average driving force. 

Key words:  absorption, driving force, calculation method, working line, equilibrium line, distribu-

tion coefficient, gas phase, graphical integration. 
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 2 

 εi      ∆y  (m = 0,1) 

εi, % 
∆y  / ∆y  

0,3 1,0 1,5 3,0 4,5 6,0 7,5 8,0 9,0 

ε1 56,5 20,3 17,2 20,2 26,1 31,9 37,1 38,8 41,9 

ε2 39,9 –6,1 15,6 9,4 6,8 5,2 4,1 3,8 3,3 

ε3 0,6 –0,8 0,4 1,4 –0,4 –3,5 –6,9 –8,1 –10,5 

ε4 –0,5 0,0 0,3 1,0 1,5 1,4 1,0 0,9 0,4 

 
 3 

 εi      ∆y  (m = 0,2) 

εi, % 
∆y  / ∆y  

0,3 1,5 3,0 4,5 6,0 7,5 9,0 9,5 10,0 

ε1 156,2 35,0 30,2 33,1 37,2 41,4 45,3 46,6 47,8 

ε2 129,2 33,2 18,5 12,7 9,4 7,3 5,8 5,4 5,0 

ε3 –5,4 0,0 3,5 2,0 –1,2 –4,9 –8,7 –10,0 –11,2 

ε4 –1,5 0,4 1,7 2,6 2,8 2,5 1,9 1,6 1,3 

 
 4 

 εi      ∆y  (m = 0,5) 

εi, % 
∆y  / ∆y  

0,33 0,67 1,0 1,5 3,0 4,53 6,0 7,53 9,07 

ε1 136,1 60,9 41,0 30,1 25,0 27,7 31,3 35,1 38,7 

ε2 110,8 58,7 46,9 28,4 13,8 7,9 4,7 2,4 0,9 

ε3 –8,5 –6,5 –2,7 1,2 4,6 2,6 –1,0 –5,1 –9,3 

ε4 –2,6 –0,6 0,2 1,2 3,7 5,2 5,6 5,5 4,8 

 
 5 

 εi      ∆y  (m = 1,0) 

εi, % 
∆y  / ∆y  

0,5 1,0 1,5 3,0 4,5 6,0 7,5 9,0 10,0 

ε1 5,0 –0,2 0,6 7,8 15,3 21,9 27,6 32,7 35,8 

ε2 0,9 –2,5 –0,8 –1,8 –2,4 –2,8 –3,1 –3,4 –3,5 

ε3 –1,1 0,0 0,6 0,2 –2,3 –5,6 –9,2 –12,8 –15,2 

ε4 –1,0 0,0 0,7 1,9 2,3 2,1 1,6 0,7 0,0 

 
 6 

 εi      ∆y  (m = 5,0) 

εi, % 
∆y  / ∆y  

0,5 1,0 1,5 3,0 4,5 6,0 7,5 9,0 9,5 

ε1 –19,1 –18,0 –14,6 –3,9 5,1 12,6 19,0 24,5 26,3 

ε2 –22,2 –19,9 –15,8 –12,5 –11,1 –10,2 –9,7 –9,3 –9,2 

ε3 –4,5 –1,2 –0,6 –1,9 –4,8 –8,3 –11,9 –15,4 –16,5 

ε4 –1,9 –0,1 0,7 1,9 2,2 1,9 1,2 0,2 –0,2 

 
 7 

 εi      ∆y  (m = 20,0) 

εi, % 
∆y  / ∆y  

0,25 0,5 1,0 1,5 3,0 4,5 6,0 7,5 9,0 

ε1 –2,8 –9,8 –10,8 –8,5 0,8 9,1 16,2 22,2 27,5 

ε2 –15,8 –13,2 –10,9 –9,7 –8,2 –7,6 –7,4 –7,2 –7,2 

ε3 –8,8 –2,7 –0,4 0,2 –0,4 –2,9 –6,2 –9,6 –13,1 

ε4 –3,7 –1,5 –0,0 0,9 2,6 3,5 3,8 3,7 3,3 
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RESEARCH OF ACOUSTIC CHARACTERISTICS RADIAL FAN 

With the help of numerical simulation, the acoustic characteristics of an optimized radial fan were 

studied in order to determine the sources of aerodynamic noise and reduce them to acceptable values. It 

was found that the source of monopoly noise is located on the upper edge of the impeller blade, and the 

initiator of the dipole noise is the internal surface of the blades, located further than the inlet branch 

pipe. The zone of formation of the quadrupole noise source is located partially at the entrance to the fan 

and the main part between the end surface of the impeller and the cochlea. According to the theory of 

Proudman, the zones-sources of broadband sound power are calculated and presented. It is noted that 

one of their methods of reducing the noise of rotation is the use of impeller blades with a curved axis of 

alignment of profiles. A reduction in wide-field noise can be achieved by operating the fan at the lowest 

possible speed, according to its flow-pressure characteristics. 

Key words: computer simulation, aerodynamics, acoustic characteristics, aerodynamic noise, 

monopole, dipole, quadrupole noise sources, reduction of broadband noise. 
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