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Abstract. The technological process of petrochemical plants is accompanied by the output of 

thermal secondary energy resources, which are widely used in the technological cycle due to 

application of waste heat boilers to generate water vapour of different pressures. Most often, the 

preparation of feed water for the waste heat boilers is carried out using deeply demineralized 

water, the production of which is an expensive process. There is the partial replacement of deeply 

demineralized water by a condensate, which returns to the heat point of the plant in this article. 

The economic effect is presented. 

Nowadays, at the organic synthesis enterprise, the feed water for the waste heat boilers is prepared 

in the deaerators of the heat point and fed to the technological sections in the amount of 44 t/h [1-4]. For 

its preparation, deeply demineralized water (DDW) is used in the amount of 6.2 t/h, condensate is in the 

amount of 35.5 t/h and water vapour is with a pressure of 1.5 kgs/cm2 with a flow rate of 2.3 t/h. The 

remaining condensate returned to the heat point is supplied to the process building №2 [5-7]. 

DDW consumption analysis was carried out. The dynamics of DDW consumption in recent years is 

presented in figure 1. 
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Figure 1. The dynamics of consumption of the deeply demineralized water over 5 years. 

It is worth noting that 67,6% is for the main technologic mode and 32,4% is for the administrative 

expenses in the structure of deeply demineralized water. 

Table 1 presents a comparative analysis of DDW consumption for organic production. 

Table 1. Specific rate of DDW consumption per year of energy survey, t/t. 

№ 
Product 

name 

Actual 

output 

Planned 

specific norm 

Actual flow, 

t 

Actual 

specific 

norm 

% 

deviation 

1 
Organic 

product 
9685 2.1 20315 2.098 -0.09 

As the table shows, the specific rate of deeply demineralized water for organic production is slightly 

lower than the standard rate (0.09%) [8-10]. 

Besides the deeply demineralized water, there is the consumption of the partially demineralized water 

(PDW). PDW is used for the technology, equipment maintenance and full repair. The structure of the 

partially demineralized water over years is presented in the figure 2. 
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Figure 2. The dynamics of consumption of the partially demineralized 

water over 5 years. 

The energy inspection revealed that 60,5% from the whole consumption of the partially 

demineralized water is used for the technology and 39,5% is for the auxiliary needs. 

The analysis showed that there is a possibility to reduce the consumption of DDW by increasing the 

consumption of condensate by 3.5 t/h for the preparation of feed water. Taking into account current 

tariffs (DDW — 308 rubles/t, condensate — 96.7 rubles/t) the partial replacement of DDW by a 

condensate is proposed. The potential to reduce costs will be: 

 ΔC,TGC c =   (1) 

where 

Gc is the possible amount of replacement of DDW by condensate, t/h [11,12]; 

T is working time of boilers, h; 

ΔC is the difference in the cost of DDW and condensate. 

 594696.7)(30880403.5C =−=  thousand rubles.                       (2) 

Replacing DDW by condensate allows to reduce the steam consumption for deaerator to heat deeply 

demineralized water to 102˚C [13,14]. 

Annual heat savings will be: 

 )t-(tcGΔQ DDWfc =  (3) 

where: 

tf is the feed water temperature, ˚C; 

tDDW is the DDW temperature, ˚C. 

 0.245)-(1023.51ΔQ ==  Gcal/h or 1608 Gcal/year                      (4) 

Annual cost saving potential will be: 

 streamyear CTΔQC =  (5) 

where: 

Csteam is the cost of steam of 13 kgs/cm2 from the CHP plant. 

 2412150080400.2Cyear ==  thousand rubles. (6) 
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The annual economic effect of the event implementation will be: 

 yearCCC +=  (7) 

 83584122469C =+=  thousand rubles. (8) 

Preliminary calculations showed that the partial replacement of DDW by condensate allows to 

produce a significant economic effect at the level of 8.36 million rubles per year. 

 

Acknowledgments  

The study was carried out within the framework of a scientific project of the Russian Science Foundation 

(RSF) № 18-79-10136. 

Reference 

[1] Balzamov D S, Sabitov L S, Timershin B F and Balzamova E Yu 2018 Increase of efficiency of 

heat sources work due to application of condensation economizers on an example of a boiler 

PTVM-180 IOP Conf. Series.: Mater. Sci. Eng.412 012007  

[2] Konakhina I A, Konakhin A M and Shinkevich O P 2011 Thermodynamic analysis of the system 

for collection and re-use of condensate Bulletin of Ivanovo State Energy University 2 11-4 

[3] Zatsarinnaya J N, Logacheva A G and Solovyova A A 2019 Analysis of thermodynamic 

efficiency of the fuel preparation systems with an intermediate hopper at thermal power plants 

IOP Conf. Ser.: Earth Environ. Sci. 288 012130 

[4] Balzamov D S, Balzamova E Yu, Ibatullin S R and Sabitov L S 2019 Efficiency increase of gas 

turbine work in the summer period IOP Conf. Series.: Mater. Sci. Eng. 570012008  

[5] Einstein Dan, Worrell Ernst and Khrushch Marta 2001 Steam systems in industry: Energy use 

and energy efficiency improvement potentials Lawrence Berkeley National Laboratory 

[6] Solovev S A, Soloveva O V, Gilmurahmanov B Sh and Lamberov A 2020 Numeral simulation 

of a flow mixer for a radial-type chemical reactor IOP Conf. Ser.: Earth Environ. Sci. 421 

072017 

[7] Balzamov D S, Akhmetova I G, Balzamova E Yu, Oykina G I and Bronskaya V 2019 Options 

for organising own sources of energy supply at the facilities of generating companies based 

on steam screen machines J. Phys.: Conf. Ser. 1399 055018 

[8] Aminova G A, Manuiko G V, Ignashina T V, Bronskaya V V, Zakharova O V, D'Yakonov G S 

and Arkhireev V P 2005 Investigation of simulated chemical-transformation and heat- 

exchange process occurring in the process of synthesis of divinyl rubber on the basis of a 

cobaltous catalyst in a cascade of two continuous-operation reactors Journal of Engineering 

Physics and Thermophysics 78 532-40  

[9] Aminova G A, Manuiko G V, Ignashina T V, Bronskaya V V, Kharitonova N E, D'Yakonov G S 

and Arkhireev V P 2006 Theoretical Foundations of Chemical Engineering 40 59-67  

[10] Kharitonova O S, Bronskaya V V, Ignashina T V, Al-Muntaser A and Khairullina L E 2019 IOP 

Conference Series: Earth and Environmental Science 315 032025 

[11] Balzamov D S, Akhmetova I G, Balzamova E Yu, Oykina G I and Coman G 2019 An analysis of 

the viabiliti of ibplemeting steam screw machines at the facilities of energy generation 

enterprises to reduce the energy costs for their own need E3S Web os Conferences 124 01016 

[12] Zatsarinnaya Yu N, Staroverova N A, Volkova M M, Galymullina S I and Khakimzyanov R K 

2019 Heat supply system computer laboratory stand development IOP Conf. Ser.: Earth 

Environ. Sci. 288 012131 

[13] Solovev S A, Soloveva O V, Antipin A V and Shamsutdinov E V 2017 Investigation of internal 

elements impaction on particles circulation in a fluidized bed reactor IOP Conf. Ser.: Journal 

of Physics 944 012114 

[14] Arakelyan E K 1993 Improving the efficiency and maneuverability of thermal power plants 

equipment ed E K Arakelyan and V A Starshinov (M.: Publishing house of MEI) p 326 


