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vap

S'k - 1) = 3 / (3 – 1,4) = 1,875. (18)

Gi = G i / 100. (19)

3 = 19,6 3 = 294 3 = 588 3

k = S'k 
(1,875), G = G' 3 = G' 3

3

Svap = (1,875 · 588 - 588) / (588 – 1,875 · 294) = 14,0,
G = 588 · (1 – 1/1,875) = 274,4,
G = 588 – 274,4 – 294 = 19,6.
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MATHEMATICAL MODEL OF RECYCLING COOLING SYSTEMS

S.A. Kontsevoi
National Technical University of Ukraine "KPI", Kiev

e-mail: serkon157@ukr.net

A method for determining the composition of any circulating water in cooling systems was 
developed basing of the proposed actual evaporation rate. The evaporation rate is a flow of 
evaporated water divided by a flow of loss drops at the cooling unit. The formulas for the 
determination of this rate in stationary conditions are given. The proposed mathematical model is 
confirmed by calculation comparing to the existing one, which does not allow predicting 
concentration factor of circulating water. The opportunity to implement stable system of automatic 
control using this model is given. An admissible concentration factor for CaSO4 and the method for 
determination of rational concentration factor for system are presented.

Keywords: evaporation rate, cooling system, mathematical model, concentration factor, flow 
control, acid dosing.

1. Langelier, W. F. Chemical equilibria in water treatment / W. F. Langelier // Journal of the 
American Water Works Association. – 1946. 38, . 169–178.

2. W-index. Water index calculations. Version 5.0 for Excel [ ] /
Marvin Silbert and associates. 23 Glenelia Avenue, Toronto, Ontario, Canada. – 2006. –

: www.silbert.org/W-index-Spreadsheet.pdf
3.

”,  26.03.2012.
4. Kontsevoi, A.L. Unified Water Chemistry for Circulation Heat-Transfer Systems / A.L. 

Kontsevoi, S.A. Kontsevoi // Thermal Engineering. – 2006. – V. 53. – 8. – p. 639–643.
-84.

6.
–

–

–
http://twt.mpei.ac.ru/MCS/Worksheets/Water/acidation.xmcd


