MAINTAINING THE RELATION BETWEEN
PRODUCTION AND CONSUMPTION OF
ELECTRICITY AND HEAT AT DECISION-MAKING
LEVEL (p. 4-9)

Eugene Chaikovskaya

Known optimization methods of cogeneration systems based
on static evaluation of process parameters do not always allow to
maintain the relation between heat and electricity production in
difficult conditions of inconsistency in their consumption, which
requires complicating thermal schemes due to additional equipment.
For resource and energy-saving, maintaining the relation between
production and consumption of electricity and heat, based on the
cogeneration system, which is founded on the integrated dynamic
subsystem, including the cogeneration unit, heat pump and battery,
is proposed. Using the resulting information, obtained due to oper-
ability control and state identification of systems: evaporator-com-
pressor, compressor-condenser of heat pump and operability control
and state identification of electric accumulator using mathematical
models of the dynamics of the evaporator, compressor, condenser of
heat pump and electric accumulator, a method for integrated deci-
sion-making in conditions of inconsistency in energy production and
consumption is developed. At the change in electricity consumption
within the change in co-generation unit capacity, it is possible, by
connecting the heat pump, which evaluates both energy produc-
tion, and its consumption by changing the low-grade energy source
temperature, to make pre-emptive decisions on changing the heat
production level for further heat carrier use in the cogeneration unit.
Forecasting the changes in the battery charge and discharge voltage
allows not only to provide economical operation of the heat pump
system, but also timely perform economical electro-accumulation
during both the unprofitable production of electricity, and decline
in its production. Thus, in conditions of maintaining the relation
between production and consumption of electricity and heat at the
decision-making level, it is possible to reduce energy production cost
and harmful emissions of carbon dioxide up to 10-15 %.

Keywords: cogeneration system, electricity, heat, heat pump
system, electro-accumulation, decision-making.
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MONITORING SYSTEM OF ELECTRICITY QUALITY
IN DECENTRALIZED ELECTRICITY SUPPLY
SYSTEMS (p. 10-17)

Evgene Volodarsky, Anatoliy Voloschko

Considering the ever-growing demand for electricity, there is
a need to introduce new generating facilities - distributed energy
sources. This in turn leads to the transformation of the centralized
electricity supply system - electricity flow goes from the center to
the consumer, into an active decentralized system, characterized by
new energy and information flows.

All this points to the need for a new information infrastructure,
which should contain a monitoring system of electricity supply
mode parameters. Herewith, it is necessary to note the following.
Taking into account technical characteristics of new energy sources
(their instability), electricity quality is one of the most significant
factors that affect the efficiency of both electrical systems, and
consumers.

Using existing methods for determining the presence of
electricity quality distortion is not acceptable for building real-
time monitoring system, based on them. An approach to building
real-time monitoring system of electricity quality, which lies in
constructing a spatial-temporal distribution of the information
signal and the subsequent orthogonal analysis of frequency-
temporal changes in its spectral components is presented.
Introducing a generalized factor for determining the presence
of electricity quality distortion has allowed to carry out its real-
time monitoring.

Keywords: eclectricity quality, orthogonal wavelet trans-
forms, decentralized electricity supply systems, distributed energy
sources.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

References

. GOST R 51317.4.30-2008 (MEK 61000-4-30:2008) Elektro-

magnitna symicnict (EMC) (2008). Tcastuna 4-30. Metodu
vuprobyvan ta vumirjuvan. Metodu vumirjuvanja jacosti elek-
trutchnojien energii, 59.

. GOST 13109-97 (1998). Elektrutcheskaja energija. Sovmes-

timostj technitcheskix sredstv elektromagnitnaja. Normu
katchestva elektrutchesko jenergii v sustemax elektrosnabjenija
obtchego naznatchenija. Minsk: IPK. Izd.standartov, 30.

. Office of Electricity Delivery and Energy reliability by the Na-

tional Energy Technology Laboratory. Provides power quality
for the digital economty. Available at: http://www.netldoe.gov/
research /energy-efficiency/energy-delivery/smart-grid.

. Stognij, B. S., Kirilenko, O. V., Denisjuk, S. P. (2010). Intelekty-

alni elektrutchni meredji elektroenergetutchnux sustem ta ixne
technologitchne zabezpetcgenja. Technitchnaelektrodunamika
6, 44-50.

. Schon, E Tch. (2013). Issledovanija i ozenka effektivnosti po-

vuschenija katchestva elektroenergii pri integrazii raspredelen-
nuch generazij v sistemamu elektrosnabjenija na neskol’kich
novuch pokazateljach. Vestnik IrGTU. 7 (78). 149—-153. (Rus).

. Prachovnik, A. V,, Popov, V. A,, Yarmoljuk, E. S. (2012). Perspe-

ktivu i pyti razvitija raspredelennoj generazii v Ukraine. Energe-
tika: ekonomika, technjlogii, ekologija, 2, 7-14. (Rus).

. Maslennikov, G. K., Dubinskij, E. B. (2002). Obespetchenie

katchestva elektritcheskoj energii v sistemach elektrosnabjenija
objego naznatchenija. Energosberejenie. 1, 56-61. (Rus).

. Kusko, A., Tompson, M. (2008). Katchestvo ekektritcheskoj

energii. M.:Dodeka-XXIT, 336. (Rus).

. Dash, P, Pradham, A., Pauda, G. (1999). Frequency Estimation

of Distorted Power System Signals Using Extended Complex
Kalman Filter. TEEE Trans. on Power Delivery, 14, 3, 230—238.
(Eng).

Zalmazon, L. A. (1989). Preobrazovanie Fur'e, Uolscha, Xaara
i ich primenenie v ypravlenii, svjazi i drugich oblastjach. M.:
Nauka. Gl. Red. Fiz-mat. Lit, 496. (Rus).

Voloschko, A. V., Kotzar, O. V. (1994). Ustranenie vlijanija
nestabil’nosti tchastoty seti na tochnost opredelenija a katchest-
va elektritcheskoj energii. Technitcheskaja elektrodinamika, 4,
73-77. (Rus).

Marpl, S. L. (1990). Zifrovoj spektralnij analiz i ego prilojenija.
Mir, 584. (Rus).

Blejchut, R. (1989). Bistrie algoritmy zifrovoj obrabotk isig-
nalov: Per. S Angl. Mir, 448. (Rus).

Andria, G. A, Savino, H., Trotta, A. (1989). Windows and In-
terpolation Algorithms to Improve Electrical Measurement Ac-
curacy. Transaction on Instrumentation and Measurement, 38, 4,
856-863. (Eng).

Voloschko, A. V. (1991). Interpoljazija i povischenie tochnosti
provedenija garmonicheskogo i spektral'nogo analizu. Tech-
nitcheskaja elektrodinamika, 4, 73-77. (Rus).

Abdel-Galil, T., Kamel, A. M., Youssed, A. M. (2004). Power qual-
ity disturbance classification using the inductive inference ap-
proach. IEEE Trans. On Power Delivery, 19, 4, 1812-1818. (Eng).
He, H., Starzyk, A. M. (2006). A self-organizing learning array
system for power Quality classification based on wavelet trans-
form. IEEE Trans. On Power Delivery. 21, 1, 286-295. (Eng).
Ribeiro, R. (1994). Wavelet Transform: An Advanced Tool for
Analysing non Stationary Harmonic Distortion in Power Sys-
tems. Proc. Of IEEE Intern. Conference on Harmonic in Power
Systems, 452—457. (Eng).

Karthikeyan, M., Malathi, V. (2009). Wavelet Support Vector
Machine Approach for classification. Int. Journal of Recent
Trends in Engineering, 211-220. (Eng).

Hyvarinen, A. (1999). Fast and robust fixed-point algorithms
for independend component analysis. IEEE Trans. Neural Net-
works.10, 626-634. (Eng).

Ferreira, D. D., Seixas, S. M., Cerqueira, A. S .(2009). ICA-based
for Power Quality Disturbance Analysis.Intelligent System Ap-

plication to Power Systems. ISAP’09. 15 th Int. Conference.
1-6. (Eng).

22. Yang, H. T,, Chung, L., Liao, C. C. (2001). A de-noising sheme
for enhancing wavelet-based power quality monitoring system.
IEEE on Power Delivery, 16, 3, 353-360. (Eng).

23. Dwivedi, V. D., Singh, S. N. (2009). De-noising Techniques
with Change-Point Approach for Wavelet-based Power
Quality Monitoring. IEEE Trans. On Power Delivery, 24, 3,
1719-1727. (Eng).

24. Bol’schev, P.N., Smirnov, N. V. (1983). Tablizy matematicheskoj
statistiky. Nauka. 416. (Rus).

25. Zwe-Lee, Gaing (2004). Wavelet-based neural network for
Power Disturbance recognition and classification. IEEE Trans.
on Power Delivery, 19, 4, 1560—-1567. (Eng).

26. Emmanouil, S., Bollen, M. H. J., Gu, I. Y. U. (2002). Expert
system for classification and analysis of Power system event’s.
IEEE Trans. On Power Delivery, 17, 2, 423-428. (Eng).

21. Bizjak, B., Planinsic, P. (2006) Classification of Power
Disturbances using Fuzzy Logic. Power Electronics and
Motion Control Conference. EPE-PENC 12 th Int., 1356—
1360. (Eng).

28. Axelberg, P, Gu, 1. Y.-H., Bollen, M. H. (2007). Support Vector
Machine for Classification of Voltage Disturbances. IEEE Trans.
On Power Delivery, 22, 3, 1297-1303. (Eng).

29. Janic, P. (2006). Automated classification of Power-quality
disturbances using SVM and RBF network. IEEE Trans. On
Power Delivery, 21, 3, 1663—1669. (Eng).

30. Grouse, M. S., Nowak, R. D., Baraniuk, R. G. (1998). Wavelet-
based statistical signal processing using hidden Markov models.
IEEE Trans. Signal Processing, 46, 4, 886—902. (Eng).

31. Dash, P. K,, Mishra, K. S.,Salama, M. M. A. (2000). Classifica-
tion of Power Disturbances using a Fuzzy expert system and a
Fourier linear combiner. IEEE Trans. on Power Delivery, 15, 2,
472-4717.

32. Mallat, S. A. (1989). A Theory for multiresolution signal decom-
position: The wavelet representation. IEEE Trans. Pattern Ana.
Machine Intell., 11, 674-693. (Eng).

EVALUATION OF UKRAINIAN WATERWORKS
POSITIVE IMPACT FACTORS UPON
ENVIRONMENT, INDUSTRIAL, AGRICULTURAL
AND SOCIAL SPHERES (p. 18-26)

Daniel Benatov

Hydrotechnical constructions of energy and water facilities
play important role in the modern Ukrainian economics.

There're about 300-350 reservoirs of more than 10 000 m? and
many small reservoirs for various purposes with about 100 hydro-
electric power plants (HPP) and thermal power plants (TPP) on
them.

Their operation is risky due to possible disasters and their
catastrophic effects with significant financial and human losses.
Therefore safe operation of hydrotechnical constructions is an
important element of national security.

Except for several exceptions, the vast majority of modern
scientific works in the field of technological and environmental
safety is primarily devoted to waterworks’ negative impact on the
environment. The researchers often neglect evaluation of their
industrial, social, recreational and ecological potential.

Our work presents:

— system classification of Ukrainian waterworks facilities posi-
tive impact factors upon environmental, industrial, agricultural
and social sectors;

— collection, systematization and analytical processing of in-
formation relating to 18 largest Ukrainian waterworks facilities,
which determine value of the integral index of positive effects for
each object.

The study confirmed: said facilities are involved in many areas
of social life, apart from electricity production.



Analysis of the results showed that the waterworks facilities
potential has not been used in full. This especially concerns large
reservoirs of the Dnieper cascade and Dniester reservoir, while
smaller reservoirs have a well-developed economic and recreational
infrastructure.

Management recommendations for local executive and govern-
ing bodies, which are responsible for the operation of researched
facilities, are to be developed on the basis of obtained data.

Keywords: hydrotechnical constructions, water reservoirs,
dams, integral index of positive effects.
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ALGORITHM OF CALCULATION AND ANALYSIS
OF CORROSIVE WEAR OF SIDE ENCLOSURES OF
GLASS FURNACE BATH (p. 27-33)

David Becknazaryan, Vadim Koshelnik, Alexey Larin
Corrosive wear of refractory materials when in contact with

high-temperature melt is the main reason to stop the melting units
for cold repair. In continuous fiery glass furnaces, side enclosure

of melting chamber is exposed to the most widespread and intense
destruction in the flux block-glass melt contact zone. Maximum
corrosion rate is observed in the glass melting area, which is caused
by the highest temperatures of combustion and melting products.
In this regard, longitudinal section of side enclosure of the melting
area was selected as the subject of the study. Using finite-element
modeling, an algorithm that allows to calculate two-dimensional
temperature field in the given section of refractory and insulating
materials was developed. Based on the obtained data, thickness
of destroyed refractory material for each nodal point of the finite
element mesh on the flux block-glass melt boundary for a time
period equal to one day is calculated. Furthermore, the flux block
geometry is rebuilt considering the destroyed sites, and the calcula-
tion is repeated. The basis for finishing calculations is achieving a
minimum flux block thickness. According to the operational data,
this value is 40-50 mm. Also the analysis, confirming the appro-
priateness of the selected size of the finite element, used for model
partitioning was conducted. Based on the algorithm, a software
package, allowing to calculate temperature fields in the section
of multilayer side enclosure of the melting chamber of the glass
furnace, determine the service life of the enclosure, as well as to
define the configuration of corrosive wear-prone sites of flux block
was developed.

Keywords: algorithm, corrosion of refractories, configuration
of refractories, glass furnace, temperature field.

References

1. Dzyuzer, V. Ya. (2008). Improvement of computation technique
of heat balance of regenerative glass furnace (completion). Re-
fractories and industrial ceramics, 4, 22—27.

2. Allendorf, M. D., Spear, K. E. (2001). Thermodynamic analysis
of silica refractory corrosion in glass—melting furnaces. Journal
of the electrochemical society, 148 (2), B59-B67.

3. Dzyuzer, V. Ya. (2008). Refractories for melting zone of glass
furnaces. Refractories and industrial ceramics, 5, 24—32.

4. Dzyuzer, V. Ya. (2013). Electrofused AZS refractories for high—
capacity glass—founding furnaces. Refractories and industrial
ceramics, 54 (4), 304—306.

5. Tokarev, V. D., Igat’ey, S. S., Popov, O. N. (2006). Analysis of
service of refractories in glass—melting tank furnaces. Glass and
ceramics, 63 (5—6), 154—157.

6. Sokolov, V. A., Gasparyan, M. D. (2011). Fusion—cast chromi-
um-—bearing refractories — the most durable materials in aggres-
sive melts. Refractories and industrial ceramics, 52 (2), 146—150.

7. Budov, V. M. (1975). Prolongation of overhaul time of glass
furnases — reserve of increase in output of sheet glass. Moscow,
USSR, Glass and ceramics, 4, 4—7.

8. Rahimi, R. A., Ahmadi, A., Kakooei, S., Sadrnezhaad, S. K.
(2011). Corrosion behavior of ZrO2-SiO2-A1203 refractories
in lead silicate glass melts. Journal of the european ceramic soci-
ety, 31 (5), 715-721.

9. Ermakov, I. N. Skurikhin, V. V. (2006). New refractory materials
for construction and overhaul of glass furances. Glass and ceram-
ics, 63 (9-10), 351-355.

10. Skurikhin, V. V., Ermakov, I. N. (2004). Traditional and new
refractory materials for construction and repair of glass—melting
furnaces. Glass and ceramics, 61 (9-10), 346-351.

11. Dzyuzer, V. Ya. (2004). Effective use of electrocast brazilite—co-
rundum refractories in high—temperature glass furnaces (part I).
Refractories and industrial ceramics, 6, 45—49.

12. Kucheryavij, M. N. (1985). Refractory corrosion kinetics by
multialkali container glass melt. Moscow, USSR, Glass and ce-
ramics, 3, 22-27.

13. Koshelnik, V. M., Becknazaryan, D. V., Havin, E. V. (2012).
Forecast of temperature condition and working life of glass fure
nasce enclosure. Visnyk NTU «KhPI», 8, 178—183.

14. Tovagnyanskij, L. L., Koshelnik, V. M., Solovej, V. V., Koshel-
nik, A. V. (2008). Integrate energy-saving heat-technologies
in glasswork: monograph; edited by Koshelnik, V. M. Kharkov,
Ukraine, NTU «KhPI», 628.



EFFICIENCY OF HEAT PUMP VENTILATION
AND WATER HEATING SYSTEM IN AN INDOOR
SWIMMING POOL (p. 34-39)

Mikhail Bezrodny, Dmitriy Kuta, Alexander Moroshchuk

The thermodynamic efficiency of the heat pump ventilation and
water heating system of indoor swimming pool with partial exhaust air
recirculation and heat pump bypass is analyzed in the paper. The pur-
pose of the work is to determine the system efficiency depending on the
change of fresh supply air temperature, ventilation system intensity
and heat pump bypassing factor. As a result of implementing the de-
veloped mathematical model using the method of successive approxi-
mations, dependences of the change of recirculation factor, bypass, air
temperatures at the outlet of condenser and heat pump evaporator, as
well as the specific energy consumption on the change of supply air
temperature are obtained. It is determined that using the heat pump
for ventilation air handling and water heating in the swimming bath
allows significantly reduce the specific energy consumption compared
to the ventilation heat pump system, where water heating in the pool
is implemented from external traditional heat source. The developed
model allows to determine the specific energy consumption in these
heat pump systems based on a combination of the considered factors,
affecting their efficiency. The obtained data are the theoretical basis for
designing energy-efficient heat pump heating systems for maintaining
the comfort conditions in indoor pools.

Keywords: heat pump, swimming pool, ventilation, water heat-
ing, moisture content, bypass, recirculation, condenser, evaporator.
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NUMERICAL SIMULATION OF FLOW AND MIXING
PROCESSES WITHIN CYLINDRICAL STABILISER
BURNER (p. 40-44)

Nataliia Fialko, Yulii Sherenkovskii,

Nikolai Maison, Nataliia Meranova, Mikhail Abdulin,
Leonid Butovskii, Nina Polozenko, Andrei Klishch,
Svetlana Stryzheus, Aleksandra Timoshchenko

A complex of numerical simulation on determining the patterns
of the influence of various ways of transfer processes intensification
in cylindrical stabilizer burners with fuel feed by introducing in

the cross flow of oxidant on the characteristics of these processes
is performed. The studies of the influence of a rectangular annular
recess on the flow parameters in cylindrical burner are conducted. It
is found that, in the presence of recess, the flow turbulence intensity
increases. Moreover, at places of its maximum values it may almost
twice exceed the corresponding quantities in the absence of recess.
Zone of the greatest influence of the recess on the flow turbulization
is localized near its position, which is important for fuel ignition and
flame stabilization. Pressure losses, associated with the presence
of the annular rectangular recess are small and, for the considered
conditions, do not exceed 6% of the total pressure losses in the
burner in the absence of recess. The analysis of opportunities of flow
and mixing intensification in cylindrical burners by mounting plate
flow turbulators on stalling edges of the stabilizer is carried out. It is
shown that using turbulators provides significant flow turbulization,
which is to the greatest extent apparent near the boundaries of recir-
culation mixing zones. This is accompanied by mixing processes in-
tensification in accordance with fuel and oxidant flow turbulization.

Keywords: stabilizer burner, cylindrical flame stabilizer, trans-
fer processes intensification.
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THE OUTLET FLOW STRUCTURE OF VORTEX
CHAMBER WITH DEAD END JET ACTIONS
(p. 45-51)

Vladimir Turick, Dmytro Miliukov

The analysis of the flow structure uniformity in the running (ac-
tive) part of the vortex chamber in conditions of organizing various



control jets, which affect coherent energy-carrying vortex forma-
tions in the dead end region of the vortex chamber is conducted.
Thermoanemometry data on multiscale outlet flow structure of
chamber in the form of distributions of axial and transverse compo-
nents of the averaged velocity and the corresponding relative inten-
sity of velocity pulsations depending on the control jet parameters is
given. The effect of the ratio of working medium flow rate through
the control nozzle and at the vortex chamber outlet on the velocity
profiles and their pulsations is studied. For the analysis of the flow
structure in the active part of the vortex chamber, a new integral
parameter - the intensity irregularity degree of velocity pulsations in
the exit section is proposed. It is found that the highest values of the
integral intensity irregularity degree of axial pulsations are provided
by the flow structure control scheme using a coaxial dead end jet,
and transversal pulsations - by control scheme using concurrently
directed jet with respect to the spiraling energy-carrying vortex for-
mation in the dead-end part of the chamber. The research results are
of interest to vortex chamber developers since the obtained profiles
of hydrodynamic characteristics of the outlet flows with the inves-
tigated jet control schemes indicate the zones of maximum shear
effects, so they allow approximately take into account the anisotropy
of mass and energy transfer in evaluating the operating modes of
chambers with relatively elongated dead end part. These data may
be also useful in selecting rational design solutions at the design
stage of vortex devices in energy, metallurgical, chemical, aerospace
and other industries depending on the purpose of chambers (mixing,
separation of media with different densities, the second component
supply to the swirling flow and etc.).

Keywords: vortex chamber, flow structure, energy-carrying
vortex formations, control jet, thermoanemometry.

References

1. Gupta, A., Lilley, D., Syred, N. (1987). Swirling flows [Zak-
ruchennie potoki], 588.

2. Khalatov, A. A., Avramenko, A. A., Shevchuk, 1. V. (2000). Heat
transfer and hydrodynamics in the fields of centrifugal-forces.
Vol. 3. Swirling flows [Teploobmen i hidrodinamika v polyah
zentrobezhnih massovih sil. Tom 3. Zakruchennie potoki], 474.

3. Makarenko, R. A., Turick, V. N. (2004). Kinematics of Flow in
a Dead End Part of a Vortex Chamber. International Journal of
Fluid Mechanics Research, Vol. 31, Ne 3, 299-306.

4. Babenko, V. V., Turick, V. N. (2008). The Model of Vortical
Structures in the Vortical Chamber [Maket vihrevyh struktur
v vihrevoy kamere]. Applied hydromechanics, Vol. 10 (82),
Ne3, 3—-19.

5. Turick, V. N,, Miliukov, D. Ye. (2011). To the Choice of Mant
agement Current Structure Method in the Dead End Part of
a Vortex Chamber [K vyboru sposoba upravleniya strukturoy
techeniya v tupikovoy chasti vihrevoy kamery]. Journal of
Mechanical Engineering the National Technical University of
Ukraine «Kyiv Polytechnic Institute», Ne 63, 70—73.

6. Babenko, V. V. (2000). Control of the Coherent Vortical Struc-
tures of a Boundary Layer. Aerodynamic Drag Reduction Tech-
nologies. Proc. of the CEAS/DragNet European Drag Reduc-
tion Conference. Potsdam, Germany, 341-350.

7. Babenko, V. V., Kozlov, L. F, Dovgij, S. A. (1985). The Influence
of the Outflow Generated Vortex Structures on the Boundary
Layer Characteristics. The Second TUTAM Symposium on
Laminar-Turbulent Transition, Novosibirsk, 509-513.

8. Turick, V. N., Babenko, V. V., Miliukov, D. Ye. (2012). About
Dynamic Method of Flow Structure Control in Vortex Chamber
[O dinamicheskom metode upravleniya srukturoy techeniya
v vihrevoy kamere]. Eastern-European Journal of Enterprise
Technologies, Vol. 5/7 (59), 52-59.

9. Turick, V. N., Miliukov, D. Ye. (2013). Teoretical Generaliza-
tion of Experimental Results by Flow Structure Control in
the Vortex Chamber by Means of the Steaming Coaxial Flow
[Teoretychne uzagalnennya rezultativ experymentalnyh doslid¢
zhen’ pry keruvanni strukturoyu techiyi u vyhrovyh kamerah za
dopomogoyu koaxial’'nogo torzyovogo strumenya]. Internationk

al Scientific Conference «Hydroaeromechanics in engineering
practice», 38—40.

10. Dyban, E. P, Epick, E. Ya. (1985). Heat and Mass Transfer and
Hydrodynamics of Turbulize Flows [Teplomassoobmen i hydro-
dinamika turbulizirovannyh potokov], 296.

STUDY OF CARBONATE DEPOSITS ON HEAT
EXCHANGE SURFACES OF CONDENSERS (p. 52-58)

Victor Kishnevsky, Vadim Chichenin

The technique and the results of studying the formation and
deposition rate of carbonates on heat exchange surfaces of condensers
from supersaturated solutions of circulating water of the integrated
circulating cooling system at thermal and nuclear power plants are
given. The dependence of deposition rate on the inhibitor dose and
the circulating water salinity is obtained.

The minimum period of the one cycle of studying calcium
carbonate crystallization from circulating water during its
evaporation, needed to accumulate the smallest possible amount
of deposits, sufficient to ensure the representativeness of the
experimental data, which is usually 350...400 hours is shown.

The analytical dependence of the influence of scale inhibitor
concentrations in the circulating water with given chemical
composition on the deposition intensity of calcium carbonate on
heat exchange surfaces of the condenser is obtained.

High efficiency of scale inhibitor Acumer 1000 (up to 84 %)
in preventing scaling on heat exchange surfaces of condensers of
integrated circulating cooling systems is shown.

Keywords: circulating cooling systems, TPP and NPP
condensers, deposition rate, scale inhibitors.
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