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for wood extended service life retardant efficiency may be reduced by an average of
1.5 times.
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CONCEPTUAL BASIS AND CREATION OF ECOLOGICAL SAFETY
MANAGEMENT SYSTEM OF HARMFUL AEROSOL SUPPRESSION,
WHICH USES MULTIPHASE DISPERSED STRUCTURES

For the first time, it was constructing, described and illustrated the hierarchic
structure of ecological safety management system of a water-drop curtain generation
process. Application of that approach allows complex carrying out the problem of eco-
logical safety of loading and unloading operations in ports and storage facilities of the
particulate product, the suppression of explosion hazardous aerosol sprays in the mines,
as well as localization and liquidation of consequences of forest fires.
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Introduction. The process of formation of multiphase dispersed structures
(MDS) in the respective statement of the problem may take a worthy place in the
creation of ecological safety management system (ESMS) [1].

Analysis of recent publications. During the technical preparations for the
implementation of management processes must be based on the existing normative
and technological documentation and results of carried out experimental researches,
perform spatial and temporal structuring of danger and its quantitative indicators. It
should take effective schemes of implementation of ESMS [2].

On the basis of these materials is being developed technological processes that use
MDS, designing and manufacturing funds of equipment of the process, determined the
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form of organization of the technological processes and also the processes themselves
are implemented.

Thus, an integrated model of the processes of ecological safety management,
reflecting the variety of factors that affect the content of work for ensuring ecological
safety, can be arranged only if its decomposition and the development of relatively
independent models of individual complexes of preparation for ensuring the ecological
safety.

Since preparations for the implementation of ecological safety technologies
requires significant investment of time and resources, the possibility of experimental
verification of different options to address specific tasks of development of ESMS
practically impossible.

Under these conditions, modeling and definition of the rationality of decisions
taken is the only and very effective way to solve problems using computer technology
with minimal cost and sufficient accuracy.

Formulation and solving of problem. Based on the conceptual basis of a
systematic approach [3], we propose the following scheme for solving the problem of
formation of a control system (Fig. 1).

Ecological safety management system
which using multiphase dispersed structures
1 I
Practical Formulation of tasks,
approbation of searching forms of
recommended representation and
solutions, description of ESMS
correction of
legislative
technical
documentation
and algTorithms I
Recommendations, Formalized models
legislative technical of processes of
documentation ecological
and algTorithms safety elnsuring
Elaboration of Choosing of conditions
programs, and restrictions,
experimental studies determining
of of goal function and
proposed solutions developing
solving methods of
- probllems
Methods and means for solving
the problems, algorithms of rationalization

Fig. 1 - Scheme of solving of ecological safety management system creation problem
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Taking into account the basis of systematic approach in case of solving of difficult
problems as well as the analysis of specific features of a system ecological safety
management creation process [3, 4], we propose using the following sequence when
forming a model ecological safety management, which using multiphase dispersed
structures:

— determination of problems and analyzing relevant information for final
statement of problems;

— elaboration of models in a descriptive, mathematical or other forms of re-
presentation;

— selection efficiency criteria or criteria of decision making for rationalization of
such systems;

— development of methods and means for resolving identified problems, in-
cluding the development of computer algorithms and programs to implement them
with the help of computer technology;

— experimental studies to verify the results of theoretical developments, inclu-
ding in industrial conditions and real operation conditions;

— development of recommendations and regulatory technical documentation for
practical application of proposed and studied method and means and also optimization
models of ecological safety management systems.

Like any complex system, the management of ecological safety consists of many
components that form the basis of their functional characteristics and relationships
in the operation of the whole system. This allows presenting the system in the form
of model suitable for analytical research and synthesis of components-subsystems of
systems as itself and environment. The starting point for the development of such a
system is proposed the differentiation of production process on the specific stages.

Each of the components of management system of ecological safety during wa-
ste utilization is a very complicated and a large target subsystem and characterized by
certain functions, methods and means of their implementation.

The main tasks for management system of ecological safety are to prevent (or
substantially reduce) the negative impact on the natural environment, mitigate the ef-
fects of manifestations of sources of danger, the weakening of the intensity of the ac-
tion of hazards. In this case the priority management technical solutions are the use of
schemes of joint processing of waste of different economic systems.

Results of research. Using the principle of multilevel decomposition [3 — 5], we
have to go to the formalization of solution of the problem of rational management of
ecological safety during aerosol suppression process by water-drop curtain generation.
The process of designing of the system is due to the division into hierarchical levels of
functionally completed stages (of which there are 4) of the solution of the complex of
subtasks of that level (of which there are 8 — two for each stage) (Fig. 2) [5].

The 1* Stage — “Formation of the initial data” — includes two levels defining the
approaches to the identification of wastes and hazards.
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At the 1% Level — “Identification of hazard aerosols” — are determined by the
types of hazard aerosols (of mineral dust, explosive coal dust of combustion smoke in
air). In this case especially allocated groups promoting the formation of highly toxic
substances (in case of forest fires) or explosive particle-air mixtures (in case of coal
mines) of mineral dust and air aerosols (in case of storage facilities) [5].

The 2" level — “Identification of hazards dependently of principals of the
formation” — involves detection and identification of hazard aerosols with taking into
account the characteristic features of the region (each of regions have its own pri-
orities and hierarchy of aerosol particles kind structures), space and time structuring of
hazards (set of ecological dangerous aerosols of any kind of genesis, which because of
interaction and mutually influence are hazard generators — coal mine, ports and storage
facilities or forest fires), quantitative structuring (involves amiability of statistic data of
each of types of hazard aerosol). That level is finalizing by development of variants of
principle technological schemes of hazard aerosol suppression by water-drop curtain
generation with taking into account ensuring of ecological safety.

The 3 Stage — “New and improving technologies” — as well as the previous
consists of two serial levels.

The 3" Level — “Preparing processes” — covers the preparatory processes of
creating of technological system of hazard aerosol suppression by water-drop curtain
generation, which taking into account ecological safety. It includes the technological
process of generation and delivery to the desired location of water-drop curtain, which
prevents formation of highly toxic substances in environment air.

On the 4" Stage — “Equipment” — produced technical requirements and developed
equipment necessary for hazard aerosol suppression process that ensured ecological
safety. By these we mean servicing of technological processes by main, auxiliary and
additional equipment with taking into account safety of staff. The character feature of
that level is taking into account volumes and nomenclature of manufacturing processes
and also dates of performances.

The 3™ Stage — “Organization and executing the processes, which using ecolo-
gical safety management system” — consists of two serial levels.

Here is 5" Level — “Organization and controlling of ecological safety manage-
ment system” — that characterized by the solution of tasks of control and organization
of technological process. If we considering of specificity of the tasks, these level cha-
racterized by presence follow components of:

— organization of sequence of process;

— organization of shop sections of executing of technological process;

— systems of dispatching and management.

The complex solving of tasks of that level must be carried out jointly with solving
of tasks of 6™ Level — “Manufacturing processes”. That involves the organization of
technological and manufacturing processes on, considering ensuring of ecological
safety.
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The final, 4", Stage of this algorithm — “Results of using of which using of
ecological safety management system’ —is control of results of application of ecological
safety management system.

The 7™ Level — “Output results of using of ecological safety management system”
— imply obtaining of following parameters of ensuring of ecological safety, which basis
on executing hazard aerosol suppression by water-drop curtain generation process:
reducing of pollutants concentration in environment air, increasing the ecology, fire
and explosive safety level of coal mines, ports and storage facilities or forests.

At the last, 8" Level — “Control system” — is necessary to organize the system of
controlling that allows evaluating efficiency of works for ensuring of ecological safety.

Proposed hierarchic structure implies formalization of solution of the assigned
task just in strictly adhering to the basic principles of multilevel decomposition. This
implies the following features:

— presents of vertical (between the levels) and horizontal (between the stages)
communications;

— priority of action of levels and stages from bottom to top;

— interrelation of levels;

— varieties of choosing and solving of the tasks for each of levels.
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Fig. 2 - General scheme of multilevel decomposition
(without excessive detailed elaboration)

Conclusions. In present paper considered conceptual basis of creation of
ecological safety management system of executing hazard aerosol suppression by
water-drop curtain generation process for coal mines, ports and storage facilities or
forest fires, which uses multiphase dispersed structures. That was done on basis of
principle of multilevel decomposition and systematic approach by formalization of ra-
tional management in executing hazard aerosol suppression task. Also it was proposed
the methodological general scheme for solving of task of management of ecological,
fire and explosive safety of coal mines, ports and storage facilities or forests.

Becmuuk Kokwemayckozo mexnuueckozo uncmumyma K94C MB/] Pecnyonuku Kazaxcman. Nel (21), 2016

59



O6ecneyeHye NOXKapHOM 1 NPOMBILLIEHHOK 6E30MacHOCTH

References

I. Shmandiyy V.M., Nekos V.Ju. (2008), “Ekologichna bezpeka: pidruchnyk”
[Ecological safety: Textbook] [Text], Kharkiv: Publ. V.N. Karasin KhNU, 436 p. [in
Ukranian].

2. Shmandij V.M. (2001), “Teoreticheskije 1 prakticheskije osnovy upravlenija
tehnogennoj bezopasnost’ju na regional’nom urovne” [Theoretical and practical basis of
management of technogenical safety on regional level] [Text], Environmental protection
from anthropogenic loading, issue 4 (6), Kremenchuk, Publ. KrNU, pp. 95 — 100. [in
Russian].

3. Vambol’ S.0., Metelev A.V. (2013), “Sistemnyj podhod k upravlenijy
ekologicheskoj bezopasnost’ju, ispol’zujuschij mnogofaznyje dispersnyje struk-
tury” [Systematic approach for management of ecological safety which uses mul-
tiphase dispersed structures] [Text], Firefighting, problems, technologies, innovations:
materials of International science and practical conference, Moscow, Publ. Academy of
GPS MCAhS of Russia, pp. 347 — 351. [in Russian].

4. Vambol’ S.0. (2013), “Sistemy upravlenija ekologicheskoj bezopasnost’ju,
kotoryje ispol’zujut mnogofaznyje dispersnyje struktury” [Systems of management
of ecological safety that using multiphase dispersed structures: Monograph] [Text],
Kharkiv, Publ. National Aerospace University named after N.E. Zhukovsky “Kharkiv
Aviation Institute”, 204 p. [in Russian].

5. Vambol’ V.V,, Shmandij V.M., Vambol’ S.O., Kondratenko O.M. (2015),
“The systematic approach to solving the problem of management of ecological safety
during process of biowaste products utilization” [Text], Science Journal “Ecological
Safety”, Kremenchuk, Publ. KrNU, no 1 (19), pp. 7 — 11.

6. Vambol’ S.A., Strokov A.P., Vambol’ V.V., Kondratenko O.M. (2015),
“Metodologicheskij podhod k postrojeniju sistemy upravlenija ekologicheskoj
bezopasnost’ju ekspluatacyi energeticheskih ustanovok™ [Methodological approach
to development of management system of ecological safety of exploitation of power
plants] [Text], Internal Combustion Engines: all-Ukrainian scientific and technical
journal, Kharkiv, Publ. NTU “KhPI”, no. 1, pp. 48 — 52.

B.M. [lImanoutr’ — m.2.0., npogheccop, 3K0102UNbIK KAVINCI30IK JHcaHe mabu2ammol
nauodananyosl YublMoacmuolpy KageopacviHbly MeHeepyulici
B.B. Bambonv’ — m.2.x. 00yeHm, Xumusl, 5KoL02Usl HCIHe capanmama mexHoaioSusiap
KageopacwvlHviy 0oyeHmi
A.H. Konopamenko® —m.z2.K., Kon0anoauvl Mexanuka Kagpeopacwiiblly 00YeHmi
M. Ocmpoepaockuii am.' Kpemenuye ynmmuix ynusepcumemi, Kpemenuyk, Ykpauna
’H.E. JKyroeckuti am. ¥nmmuix Aspozapoiiu ynusepcumemi« Xapbkoe asuayusi
YHUsepcumemiy, Xapvkos, Ykpauna
I Vrpauna Azamammulx Kopeanvicmoly ¥immolx ynueepcumemi, Xapbkos, Ykpauna

Becmuuk Kokwemayckozo mexnuueckozo uncmumyma K94C MB/] Pecnyonuku Kazaxcman. Nel (21), 2016

60



O6ecneyeHye NOXKapHOM 1 NPOMBILLIEHHOK 6E30MacHOCTH

KOIT ®A3AJIbI JUCIEPCII KYPBUIBIMBIH TTAWJAJIAHATBIH,
SUSAH ASPO3OJIBAAPABIH, BACY/IbIH SKOJIOI'MAJIBIK KAYIIICI3AIK
BACKAPY )XYUWECIHIH, KOHLIEIITYAJIIbI HETI3DKOHE OHBI KYPY

CynbI-TaMIIbUIBl KQJIKAHHBIH ©3Tepy MPOIECIHIH AKOJOTHSIIBIK Kayilci3giria
Oackapy JXyHeciHIH MepapXHUsUIBIK KYPBUIBIMBI ajiFall peT KYPbUIBIT, CHITATTaMacChl
Oepunin, OeseHmipuired. KommaHepliFaH Tocil KeMmexald MeEH CyChIMallbl ©HIM
KOoMMaJIapblHIa THEY-TYCIpY JKYMBICTAPBIHBIH SKOJOTHSUIIBIK KayiTCi3MiK MOCENECiH,
maxrajapja kapbury Kaymi 6ap a’po3oibAepiaid 6acy, coHaai-ak opMaH ©pTTEpiHIH
caJIJapbIH JKOI0 JKOHE OKIIaysay OOMBIHIIIA MOceIeIep Il KEIIeH Il IIenTyre MyMKIHIIK
oepei.

Heczizei mycinikmep: XyWenike3Kapac,Kel JICHICHITIbIIBIPAY, SKOJIOTHSIIBIK
Kayinci3aikoackapy Kyheci, adpo30JIbIapKOJIbIH Kecy.

B.M. IImanoun’ — o0.m.n., npogheccop, 3as. kaghedpoil KoN02UUeCKOl
bezonacHocmu u Opeanu3ayuU NPUPOOONOIb308aHUSL

B.B. Bambonw’ — k.m.H., Ooyenm, Oouyenm Kagheopvl Xumuu, IKOI02UU U
9KCHEPMU3HBIX MEXHON02ULL

A.H. Konopamenko® — k.m.n., doyenm kagheopvl npukiaoHOU MeXanuxu

'Kpemenuyeckuti  nayuonanvnvui  ynueepcumem um. M. Ocmpoepadckoeo,
Kpemenuyx, Ykpauna,

’Hayuonanvuwiii - aspoxocmuueckuti  yhusepcumem um. H.E. JKykoeckoeo
«Xapvrosckuil asuayuorHulll yHugepcumemy, Xapvrkos, Ykpauna,

Hayuonanvuwlil yHusepcumem epanrcoanckou 3awumsl Yxpaurvl, Xapvkos,
Ykpauna

KOHLEIITYAJIBHBIE OCHOBbBI WU CO3JAHUE CHCTEMbBI
YITPABJIEHU ST DKOJIOTMYECKOM BE3OITACHOCTBIO ITOJABJIEHW A
BPEJJOHOCHBIX ABPO3O0JIEM, VCIOJIB3YIOIEN MHOTO®A3HbIE
JUCIIEPCHBIE CTPYKTVYPBI

BrniepBrie mocTpoeHa, onucaHa U MpOUJUTIOCTPUPOBAHA HepapXUUYecKasi CTPYK-
Typa CUCTEMbI YIIPABJICHUS SKOJIOTMUECKON 0€30MMaCHOCThIO MPOIIecca FTeHEPUPOBAHUS
BOJIHO-KamneNbHbIX 3aBec. [IprMeHEeHHbIN MOAXOJ MO3BOJISIET KOMIUIEKCHO peliarh
po0JieMy SKOJIOTHYECKON 0€30MacCHOCTH MOTPY30YHO-PA3TPY304HBIX pabOT B MOpTax
U CKJIQJIaX CHITy4el MPOIyKIIMH, OAaBICHHS B3PhIBOOMACHBIX a9PO30JIeH B IIaXTax, a
TaK)Ke JIOKAIM3AIMU U JIMKBUIAIIUN TTOCIIEICTBUM JIECHBIX MOXKAPOB.

Kniueevie cnoea: cucTeMHBI TOAXON, MHOTOYPOBHEBAsl JIEKOMIIO3MUIIHS,
CUCTEMa YTPABIEHUS HKOJIOTUYECKOI 0€301MacHOCTbIO, MOJaBICHUE a3PO30JIEH.
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