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75 634 634 634 
100 557 557 557 
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50 1478 1478 1478 
75 1266 1266 1266 
100 1111 1111 1111 
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METHOD OF CALCULATING THE HYBRID CIRCUITS CONDITIONING  

PURGE WATER CIRCULATING COOLING SYSTEMS 
 

V.P. Kishnevsky V.V. Chichenin I.D. Shulyak E.V. Kishnevsky 
Odessa national polytechnic university “ONPU” Odessa, Ukraine 

Email: twf61@yandex.ru 
 
It is shown that the water chemistry mode of recirculating cooling system without scale 

ensures high costs of additional water and blowdown (about 300 m3/h per 1000MW of installed 
capacity).  

To reduce the discharge of blowdown water to the environment a method and calculation 
algorithm for a number of schemes with blowdown water recirculation through clarifiers are 
proposed. Method of calculation the water chemistry mode of recirculating cooling system is to 
determine calcium hardness and predict deposit thickness for the estimated operation time of the 
plant. The proposed method allows to calculate not only calcium hardness, but the pH, 
concentration of other ions, including sulphates.  

We have shown that by using structural schemes of complex recirculating cooling system with 
recirculation blowdown water through a clarifier the concentration of sulfates that can reach 
critical values in terms of intensification of power equipment corrosion.  

To correct critical sulphates concentration an appropriate methodology of water exchange is 
suggested. The proposed methodology and calculation algorithm enable the justification of 
blowdown water sampling points selection and flow of side-stream supplied to the recirculation and 
water exchange, depending on the water-chemical conditions and the quality of the source water. 
Calculations are presented for two water chemistry modes. 

Keywords: circulating cooling system, pre-treatment, extra water, circulating water. 
 

 : 
1  . .     

       / . . , 
. . , . .  // . – 2011. – 8. – . 50–53. 

2  . .       
        

/ . . , . . , . . //     
  . – 2011. – 42. – . 90–101. 

3     / [  . . . , . . , . . 
].  – .: , 1979. –  .352. 

4  . .      
      / . . , . . 

, . . , . . //    . –
 . – 2011. – 2(4). – . 53–58. 

5 Zeng H. Comparison of an ultrafiltration membrane fed with raw seawater, coagulated 
seawater and cooling tower blowdown / H. Zeng, J. Zhang, Ye C. // Desalination. – 2009. –  244. 
– .199–207.  

6 Hasson D. Calcium carbonate hardness removal by a novel electrochemical seeds system / 
D. Hasson, G. Sidorenko, R. Semiat // Desalination. – 2010. – V.263,  1–3. – .285–289. 

7 Liu W. Mineral scaling mitigation in cooling systems using tertiary–treated municipal 
wastewater / W. Liu, S.–H. Chien, D.A. Dzombak, R.D. Vidic // Water Research. – 2012. – V.46, 

14–15. – . 4488–4498.  



28 Вода i водоочисні технології. На №2(15), 2014 

8 Antony A. Scale formation and control in high pressure membrane water treatment systems: 
A review / A. Antony, J.H. Low, S. Gray, A.E. Childress, P. Le-Clech, G. Lelie. // Journal of 
Membrane Science. – 2011. –  383. – P. 1 – 16. 

9 Greenlee L.F. Effect of antiscalants on precipitation of an RO concentrate: metals 
precipitated and particle characteristics for several water compositions / L.F. Greenlee, F. Testa, 
D.F. Lawler, B.D. Freeman, P. Moulin // Water Research. –  2010. –  44 (8). – P. 2672–2684.  

10 Greenlee L.F. The effect of antiscalant addition on calcium carbonate precipitation for a 
simpli ed synthetic brackish water reverse osmosis concentrate / L.F. Greenlee, F. Testa, D.F. 
Lawler, B.D. Freeman, P. Moulin// Water Research. – 2010. – 44 (9). – P. 2957–2969.  

11 Greenlee L. F. Effect of antiscalant degradation on salt precipitation and solid/liquid 
separation of RO concentrate / Lauren F. Greenlee, F. Testa, D. F. Lawler, Benny D. Freeman, 
Philippe Moulin // Journal of Membrane Science. – 2011. –  366. – P. 48–61.  

12  . .  –     
  : . .   .  . .  : . 

05.14.14 "   ,     / . . 
. – , 2009.– . 21. 
 13  . .         // 

. . , . . /  . .- . .   
 " ,   ": . . – .,2009. – . . – 

. 172–173. 
14  . .        

 / . . , . .  //  . .- . .   
 “ ,   ”: . . – .,2007. – .3. – 

. 141–142. 
15 Kim H. S. Thermal coupling of HTGRs and MED desalination plants, and its performance 

and cost analysis for nuclear desalination/ H. S. Kim, H. C. N  // Desalination. – V.303. – 2012. – 
P. 17–22. 


