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We performed comparative analysis of regulatory documents, 

which relate to ventilation of school premises and operate in Eu-

ropean countries at present. We showed the essential difference of 

the recommended air exchange values. We assessed sanitary and 

hygienic conditions formed in classrooms at different efficiency of 

a ventilation system both by analytical calculations and by sub-

jective monitoring of microclimate of experimental measurements 

conducted in school classrooms, when every pupil-participant 

performed an assessment of the internal environment in the form 

of a questionnaire. We measured carbonic acid gas contents emit-

ted in a room and determined the required ventilation intensity 

in the evaluated school premises. We compared the multiplica-

tion factor of air exchange of the ventilation system determined 

in this way with the values obtained by analytical calculations 

carried out in accordance with current legislation and standards, 

which are active in Europe. We made calculations based on known 

analytical dependencies. We determined performance of the ven-

tilation system of the classroom based on СО2 concentrations in 

internal and inflow air at various values of the multiplication fac-

tor of air exchange. It made possible to state that we can achieve 

the optimal microclimate parameters at air exchange of 30 m3/h 

per person.

We presented the results of field studies and analytical calcula-

tions in the form of tables and visual graphic dependencies. The 

proposed research method makes it possible to increase accuracy and 

reliability of air quality control in classrooms by direct measurement 

of СО2 concentration in a serviced area of a room. The study results 

provide an opportunity to improve ventilation systems of school 

buildings. This creates prerequisites for obtaining a social effect due 

to an increase in labor and learning efficiency.

Keywords: multiplication factor of ventilation, energy saving, 

carbon dioxide concentration, ventilation efficiency, monitoring of 

microclimate.
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We proposed a method for sewage water purification of nitrogen 

and phosphorus compounds on a disk bioreactor of full displace-

ment. The developed method of sewage water purification on a 

bioreactor of full displacement is very promising and we can use it 

for purification of sewage water, which contains a large amount of 

organic substances. The efficiency of purification of mineral nitrogen 

reaches 98.9 %, phosphates up to 40‒50 %. The total nitrogen con-

tent decreases by 4‒6 times and the total phosphorus content ‒ by  

2‒2.5 times. We proposed combined purification of surface runoff 

from agricultural land and household or industrial sewage water 

on troughs with filtering nozzles and on a bioreactor of full dis-

placement.

The conducted microbiological studies showed that the process 

of purification removes nitrogen compounds complexly: as a result 

of nitrite-denitrification and of the process of anoxide oxidation. 

We observed transformation of nitrogen mineral compounds un-

der nitrification on the surface of biodisks in presence of oxygen 

and inside structural elements of biodisks, which is characteristic 

of anoxide oxidation during ANAMMOX process. Efficiency of 

purification of sewage water from the territories for agricultural 

purposes makes up: for suspended substances ‒ 98 %; for mineral 

nitrogen ‒ 99 %; for CCO ‒ 99 %; for phosphates ‒ 50 %. We can 

use the scheme of purification on troughs and a bioreactor of full 

displacement for sewage water of dairy industry, livestock farms, 

communal services, and surface runoff. Application of the proposed 

methods of sewage water purification will contribute to improve-

ment of aquatic ecosystems.

Keywords: surface runoff, agricultural lands, purification, 

troughs, disk bioreactor of full displacement.
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We have considered the application of the method of nonlinear 

dynamic systems in order to analyze and detect the structural pat-

terns in the dynamics of increments in the state of a gas medium 

generated by early ignitions of materials in a non-sealed chamber. 

The research method is based on analysis of the correlation dimen-

sionality of increments in the state of a gas medium during ignition 

of materials. We have theoretically justified the method for evalu-

ating the dynamics of correlation dimensionality of increments in 

the state of a gas medium at ignition. The considered method for 

CD evaluation is based on the computation of the Grassberger-

Procaccia correlation integral, applied to the gas medium state 

increments using a sliding window with a fixed width. That allowed 

us to derive a current estimate of CD increments in the state of the 

gas medium during ignition of flammable materials in a chamber 

synchronized with the observation data acquisition rate. We have 

analyzed the dynamics of correlation dimensionality of increments 

in the state of a gas medium at early ignition of alcohol, paper, 

wood, and textiles in a simulation chamber. It was established that 

for the investigated state of the gas medium during ignition of vari-

ous examined materials, the dynamics of correlation dimensionality 

is within 0.1 to 0.6. It is noted that this fact testifies to the fractal 

structure of the considered increments in the state of a gas medium 

in a chamber and its chaotic dynamics at the emergence of igni-

tion sites of tested materials. In this case, the fractal structure is 

not the same, suggesting a “transitional chaos” in the examined 

state of the gas medium. It was established that current estimates 

of the correlation dimensionality of increments in the state at the 

time of materials ignition tend to a sharp increase. A given fact can 

be used to reliably detect early fires indoors. The results obtained 

are important for the in-depth studying and understanding of pat-

terns in the structure of dynamics of increments in the state of a 

gas medium at early ignition. It has been shown the increments in 

the states of a gas medium at premises characterize it as a chaotic 

dynamic system with a small fractal dimensionality as opposed to 

the traditional approach assuming a gas medium being either deter-

ministic or random system.

Keywords: correlation dimensionality, increments in the state, 

gas medium, early ignition.
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The proposed bucket design for cleaning the sewer headers has 

made it possible to identify the best option when using one design in 

different conditions.

A new design of the bucket was proposed which enables clean-

ing of the sewage headers either separately in a purely mechanical 

way or with additional use of the hydraulic method. Thanks to such 

combined method, it is possible to eliminate dirt which cannot be 

qualitatively done separately with each of the existing methods in 

various technical and economic conditions.

Purposefulness of application of the proposed method for cleaning 

sewage headers using the bucket of new design providing a combined 

method of operation was presented and justified. Examples of applica-

tion of the new method for cleaning the headers using the bucket of new 

design were given. The obtained indicators confirm quality of the sew-

age header cleaning when working in various conditions, both technical 

(diameter, length and type of the header material, degree, and nature of 

foulness) and economic (work duration, energy, and water costs).

Thanks to the use of this method, 75...85 % dirt elimination in 

the sewage headers and pipelines have been achieved which confirms 

its effectiveness and possibility of reducing work duration as well as 

resource and energy saving in carrying out these works.

Keywords: sewage header, sewage pipeline, sewage network, 

cleaning method, sediment.
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In connection with bad state of existing sewer headers, there is 

a great need for quick and high-quality cleaning for their further op-

eration. To extend service life of distribution systems, new technolo-

gies for their repair and recovery are being developed which makes it 

possible to ensure their stable functioning and as a result, provision 

of continuous drinking water supply and sewer disposal to improve 

quality of life for population. From an economic point of view, exten-

sion of service life of distribution systems through development of 

alternative repair technologies is promising as it will ensure their 

sustainable operation in conditions of limited financing.
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We developed a combined method for forecasting of the pro-

cess of occurrence of emergency situations of a natural character. 

In contrast with other methods, it makes it possible to perform a 

complex forecasting of emergency situations, both in general and 

by types, taking into consideration trends of periodic changes in 

the process. We considered a number of emergencies for a certain 

period of time as a generalized parameter of the process. Taking 

into consideration an influence impact of all destabilizing factors, 

we should present the process in the form of an additive mixture 

of systematic, periodic, and random components. The systematic 

component is a polynomial of some degree. We performed detection 

and assessment of the periodic component based on the statistical 

criterion, which subordinates to the chi-square distribution. We 

used the method of group consideration of arguments to forecast 

the random component. We should carry out forecasting of emer-

gency situations by type by the probabilistic-statistical method of 

forecasting.

The need to develop a combined forecasting method appears 

is due to that the existing methods for forecasting of emergency 

situations focus mainly on forecasting of certain types of emergency 

situations. Existing methods do not solve the problem of complex 

forecasting of emergency situations. We should also note that the 

presence of periodic components of an arbitrary form is characteristic 

for the process of occurrence of natural emergencies. Consideration 

of such components in the forecasting of emergency situations makes 

analysis of the processes of occurrence and development of emer-

gency situations deeper.

In the process of experimental studies, we found that the use 

of the combined method makes it possible to perform forecasting of 

emergency situations at least a year ahead with a relative forecast 

error of no more than three percent.
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The new procedure for evaluation of the degree of environmental 

safety of water sites based on the comparison of the influence of sepa-

rate point sources of sewage discharge was developed. The use of this 

procedure will make it possible to solve the problem of identifying 

ecologically dangerous sites and to determine priority directions of 

aquatic sites protection in the region. The essence of this procedure 

is to assess the environmental hazard of specific facilities of the 

national economy taking into account the safety level, the degree 

of influence on the water quality of an aquatic site, effectiveness of 

monitoring and the magnitude of anthropogenic load.

The logical-mathematical model of evaluating the impact of 

sources of water environment pollution, based on determining the 

coefficients of conditions of sewage discharge, sewage pollution and 

the load on an aquatic site, was proposed. The degree of environmen-

tal hazard of the sources of pollution of aquatic sites was determined 

by the value of coefficient of harmful influence of a pollution source on 

aquatic sites by the five-level scale from “safe” to “extremely hazard-

ous”. The designed scale corresponds to the environmental classifica-

tion of the Water Framework Directive of the EU 2000/60/EU.

Testing of the developed procedure was performed on an ex-

ample of the section of a river basin that is typical for territorial 

production complexes, where the facilities of nuclear power industry, 

industrial manufacturing and public utilities are located. Based on 

determining block and total coefficient of harmful influence of the 

sources of pollution of aquatic sites, we developed the map of ecologi-

cal hazard of the sources of the river basin pollution. The sources of 

pollution of aquatic sites were classified by the designed scale. It was 

established that large enterprises of housing and communal services 

and the facilities of machine-building industry have the greatest de-

gree of environmental hazard. These facilities belong to class II and 

are described as “hazardous’. Enterprises of atomic power and hydro-

power plants belong to class III of hazard − “moderately hazardous”.

Results of the analysis can be used to develop water resources 

management strategies and measures to reduce the impact of pollu-

tion sources on aquatic sites. 

Keywords: environmental safety, pollution source, harmful in-

fluence, load on aquatic site.
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of the soil in all types of forest conditions under consideration. The 

maximum magnitudes of the 137Cs specific activity in the forest litter 

were established, as well as a reduction in this indicator from its upper 

part (current litter) to the bottom (decomposed). In fresh forests, it 

reduced by 3.1 times; in fresh subors, by 1.2 times; in wet subors, by 

1.5 times. Based on the magnitude of specific activity of 137Cs, the lay-

ers of the forest litter for the examined types of forest conditions can 

be placed in a descending order: decomposed layer > semi-decomposed 

layer > current litter. The humus-eluvial horizon of the soil with a 

capacity of 12 cm has concentrated: in fresh forests, 54.0 %; in fresh 

subors, 40.0 %; in wet subors, 52.8 %, of the total radionuclide activity 

in the soil, and, together with the content of 137Cs in the forest litter, 

75.0 %; 65.8 %, and 71.5 % (according to the type of forest condi-

tions). We have noted a gradual decrease in the137Cs specific activity 

along the profile to the parent rock. Thus, 26.4 %, 35.7 %, and 28.5 %, 

respectively, of the total stock of the radionuclide in the soil, have mi-

grated to the lower layers of the soil profile (12–88 cm). The obtained 

materials have been confirmed by a one-factor dispersion analysis at a 

95-% confidence level. Based on the results obtained, one can predict 

the future levels of radioactive contamination in forestry products.

Keywords: 137Cs, radioactive contamination, specific activity, 

forest plantations, sod-podzolic soils.
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We have examined the current distribution of 137Cs in the turf-

podzolic forest soils for different types of forest conditions. The analy-

sis of the redistribution of 137Cs in soil in 30 years after the Chernobyl 

nuclear plant accident is necessary in order to assess the intake of the 

radionuclide by the various components of forest ecosystems and to 

substantiate the rehabilitation of forest areas. We have discovered a 

significant displacement of significant amount of 137Cs to mineral part 



82

Eastern-European Journal of Enterprise Technologies ISSN 1729-3774 5/10 ( 95 ) 2018

of Ukrainian Polissia. Nuclear Physics and Atomic Energy, 17 (1), 

63–68. doi: https://doi.org/10.15407/jnpae2016.01.063 

20.	 Krasnov, V. P., Kurbet, T. V., Orlov, A. A. (2008). Radioeko-

logicheskie problemy, svyazannye so sploshnymi rubkami v sosnovyh 

lesah Ukrainskogo Poles’ya. Lisivnytstvo i ahrolisomelioratsiya, 112, 

195–202.

21.	 Landin, V. P., Krasnov, V. P., Kurbet, T. V., Orlov, O. O., Savush-

chik, M. P., Davydov, M. M. (2011). Rezultaty radioekolohichnykh 

doslidzhen u lisovykh ekosystemakh Ukrainy, zabrudnenykh avari-

ynymy vykydamy Chornobylskoi AES. Ahroekolohichnyi zhurnal, 

1, 53–57.

22.	 Krasnov, V. P., Kurbet, T. V., Shelest, Z. M., Boiko, O. L., Zborovska, O. V.  

(2016). 137Cs distribution in the wood of scots pine radial growth in 

the forests of Ukrainian Polissia. Nuclear Physics and Atomic Energy, 

17 (4), 394–399. doi: https://doi.org/10.15407/jnpae2016.04.394 

23.	 Yoschenko, V., Nanba, K., Konoplev, A., Takase, T., Zheleznyak, M. 

(2015). Radiocesium distributions and fluxes in the forest ecosystems 

of Chernobyl and Fukushima. Geophysical Research Abstracts, 17, 

235–241.

24.	 Jayasanka, D., Komatsuzaki, M., Hoshino, Y., Seki, H., Moqbal, M. 

(2016). Nutrient Status in Composts and Changes in Radioactive Ce-

sium Following the Fukushima Daiichi Nuclear Power Plant Accident. 

Sustainability, 8 (12), 1332. doi: https://doi.org/10.3390/su8121332 

25.	 Vinichuk, M. (2012). Selected Metals in Various Fractions of 

Soil and Fungi in a Swedish Forest. ISRN Ecology, 2012, 1–7.  

doi: https://doi.org/10.5402/2012/521582 

26.	 Rosén, K., Lenoir, L., Stark, K., Vinichuk, M., Sundell-Bergman, S.  

(2018). Transfer of radionuclides and dose assessment to ants and 

anthills in a Swedish forest ecosystem. Journal of Environmen-

tal Radioactivity, 190-191, 97–104. doi: https://doi.org/10.1016/ 

j.jenvrad.2018.05.003 

27.	 Vedmid, M. M., Raspopina, S. P. (2010). Otsinka lisoroslynnoho 

potentsialu zemel. Kyiv: EKO-inform, 84.

pochv v dal’ney zone avarii na ChAES. Problemy lesovedeniya i 

lesovodstva, 76, 371–379.

11.	 Bulko, N. I., Shabaleva, M. A., Mitin, N. V., Tolkacheva, N. V., Ko-

zlov, A. K. (2015). Osobennosti dlitel’nyh processov migracii 137Cs 

na avtomorfnyh i gidromorfnyh pochvah sosnovyh fitocenozov v 

dal’ney zone avarii na ChAES. Problemy lesovedeniya i lesovod-

stva, 75, 391–404.

12.	 Perevolockiy, A. N., Bulavik, I. M., Perevolockaya, T. V. et. al. 

(2007). Osobennosti raspredeleniya 137Cs i 90Sr v pochve i 

nakopleniya drevesinoy i koroy sosny (Pinus sylvestrisL.) v ra-

zlichnyh usloviyah mestoproizrastaniya. Radiacionnaya biologiya. 

Radioekologiya, 47 (4), 463–470.

13.	 Garbaruk, D. K. (2015). Raspredelenie zapasa 137Cs v lesnoy 

podstilke i pochve dominiruyushchih tipov lesa sosnovoy formacii 

blizhney zony avarii na Chernobyl’skoy AES. Problemy lesovedeniya 

i lesovodstva, 75, 412–419.

14.	 Bulko, N. I. (2014). Transformaciya form nahozhdeniya 137Cs v poch-

vah nasazhdeniy razlichnogo sostava v dal’ney zone Chernobyl’skoy 

katastrofy spustya chetvert’ veka. Problemy lesovedeniya i lesovod-

stva, 74, 380–391.

15.	 Krasnov, V. P., Kurbet, T. V., Shelest, Z. M., Boyko, A. L. (2015). 
137Сs distribution in sod-podzol forest soil of Ukrainian Polissia. 

Nuclear Physics and Atomic Energy, 16 (3), 247–253. doi: https://

doi.org/10.15407/jnpae2015.03.247 

16.	 Varfolomeeva, K. V. (2008). Peculiarities of radioactive contamina-

tion of the forest ecosystem after the Chernobyl accident. Radiation 

Hygiene, 1 (3), 49–54.

17.	 Pronevych, V. A. (2014). Mihratsiya 137Cs u lisovykh biotsenozakh 

Polissia. Naukovyi visnyk NLTU Ukrainy, 24.7, 145–150.

18.	 Boiko, O. L. (2012). Rozpodil sumarnoi aktyvnosti 137Cs u lisovykh 

fitotsenozakh. Lisivnytstvo i ahrolisomelioratsiya, 120, 87–94.

19.	 Krasnov, V. P., Kurbet, T. V., Shelest, Z. M., Boiko, O. L. (2016). 
137Cs redistribution in time in wet bory and sugrudy soils in forests 




