O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0418U003594
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 07-11-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CaBoTueHko OsieHa MukoJsaiBHa

2. Savotchenko Olena Mykolaivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cHeniaJabHOCTI: 21.06.01

Ha3Ba HayKoBOi cIeniaJbHOCTI: Exonoriyna 6esneka

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 24-10-2018

CnenianbHICTB 32 OCBIiTOXO: Ex0J10Tisl Ta 0OXOPOHA HABKOJIMIIHLOTO CEPEIOBUIIA
Micue po6oTH 3400yBaya: [Ty6siyHe akuioHepHe TOBapUCTBO "JHINpoasoT”
Kopg, 3a €IPIIOY: 05761620

Micue3HaxoaKeHHS: ByJ. C.X. Topob1g, 1, M. Kam'aHuceke, [JHimponeTpoBchka 061, 51909, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHiCTePCTBO IPOMKCIIOBOI HOJITUKY YKpaiHy

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): K 09.091.02
TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [IHINPOBCHKUIL IePKABHMUIA TEXHIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070737

Micue3HaxoaKeHHS: ByJI. [IHiNpoOyAiBChKa, 2, M. Kam'stHCBKe, JIHiIponeTpoBehKa 0671, 51918, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: JIHIMPOBCHKUIA E€P)KABHUIA TEXHIYHUI yHIBEPCUTET
Kopg 3a € IPIIOY: 02070737

Micue3HaxoaKeHHS: ByJI. [JHinpoO6y#iBchKa, 2, M. Kam'ssHebKe, JIHinponeTpoBcebKa 0671, 51918, Vkpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 87.33.35

Tema gucepranii:
1. TligBuUIIeHHS €KOJIOTiYHOI 6e3I1eKu IIPYU BUOYXOBUX POOOTAX y Kap'epax

2. Increase of ecological safety at blasting operations in quarries

Pedepar:

1. B pucepTaniiHiil pobOTi Ha OCHOBI y3arajJlbHEHNX Pe3yJIbTaTiB BUKOHAHUX TEOPETUYHUX Ta €KCIIEPUMEHTaIbHAX
IOCIIiIKEHD MIPEICTABIEHO HOBE PillIEeHHS aKTyaJbHOI HAYKOBO-TIPAKTUYHOI 3a/1a4i TiABUIIEHHS PiBHIO €KOJIOTi4HO]
6e3MeKku py BUOYXOBUX POOOTAx B Kap'epax LIISIXOM I0JaBJIEHHS IMJI0ra30BOi XMapy 3 BUKOPUCTaHHSIM Mapo-
BOJ0-Ta30-TIOBITPSIHUX PEAKTUBHUX CTPYMEHIB. JIOCIIiIKEHO IPOLEC 3aPOIKEHHS Ta (POPMYBAHHS ITUJIOra30BO1
XMapH IIpY MacoBUX BUOyXax B Kap'epax. BcTaHOBJIEHI ekcliepyuMeHTaslbHi 3a71eXKHOCTI 3MiHU BUCOTHU Ta LIBUAKOCTI
niziiomy nusora3oBoi xmMapu B atmocdepi kap'epy B nepioz 0,05 0,5 ¢ mpu Bu6yxax macoro iz, 10 1o 160 T, KoTpi
IO3BOJISIIOTH OLIIHUTY AWHAMIKY 3MiHM IIBUAKOCTI NiIMOMY XMapy y NMOPIiBHAHHI 31 MIBUAKICTIO IIapO-BOL0-Ta30-
MOBITPSIHOTO CTPYMEHIO IIPU MOZEJIIOBAHHI iX B3aeMOii. 3aIIpONIOHOBAaHA METOIMKA PO3PAXYHKY IapO-BOJO-Ta30-
NOBITPSIHMX PEaKTHMBHUX CTPYMEHIB B Kap'epax, 110 J03B0OJIsi€ BU3HAYATH IIapaMeTpy IBUIKOCTI, TEMIIEPATypU,
KOHIIeHTpallii JOMIIIKY, ToNepeyHuil po3Mip Ta AaabHOOGIMHICTh HA MOYATKOBIM, epeXifgHill Ta OCHOBHIN AinsHKaxX
CTPYMEHIB, a TAaKOX OLiHUTHU e(EKTHBHICTb X BUKOPUCTAHHS /IJIsI I1JI0ra3onoasieHHs. [IposeneHi

€KCIIePUMMEHTAJIbHI JOCIII)KEHHS aepPOIMHAMIYHUX [1apaMeTPiB ap0o-BOJ0-Ta30-TIOBITPSIHOIO CTPYMEHIO Ha



IIpUKJIaZi aBialifiHoro npuryHa BK-1A, Bu3HaveHi MBUAKICTb, TEMIIEPATypa, JalbHOOIMHICTD, AiaMeTp Ta KYT
PO3KPUTTSI CTpyMeHI0. Po3po6sieHa MaTeMaTuyHa MO/Ieb [IPOLeCy B3aEMOZ|i MMUI0ra3oBoi XMapu 3 apo-BO0-
ra3o-IOBITPSHUM PEAKTUBHUM CTPYMEHEM, KOTPA Peali3oBaHa y BUIJIAI [IAKETy IIPUKIaIHUX Tporpam «CLOUD-
2». IlokazaHo, mo Koe@ilieHT e(peKTUBHOCTI MOJaBIeHHs N1JI0ra3oBoi xMapu focsrae 96-97 %. Po3pobyenuii
HOBUH CIIOCi6 Io/1aByIeHHs TMJI0ra30BOi XMapy Ta YCTAHOBKA [JIs1 I0ro peasisallii, o 03BOJISIOTh 3ilICHIOBATA
aKTMBHE NUJIOTa30I10/JaBJI€HHS TEIJIOBOTO Ta IIUJIOBOTO LJEHTPY XMapH, 3HWKY€E BUCOTY il MiIOMY Ta MONEPEIKYE
PO3IIOBCIOMIXEHHS 32 MeXi Kap'epy. Kiouosi cyioBa: ekosioriuHa 6e31exa, Kap'ep, BUOyxoBi pob0TH, TUJI0ra3oBa
XMapa, 3a0pyiHeHHS aTMoCc(epH, Iipo3HeNUIeHHs, 1apO-BOJ0-Ta30-MOBITPsIHI pEaKTUBHI CTPYMEHI,

MaTeMaTu4YHa MO EJIb.

2. In the dissertation work on the basis of generalized results of the theoretical and experimental studies
performed, a new solution of the actual scientific and practical problem of increasing the level of environmental
safety in blasting operations in quarries by suppressing a dust and gas cloud with the use of vapor-water-air
reactive jets is presented. The analysis of modern studies on environmental pollution during blasting operations in
quarries and enhancement of environmental safety in the conduct of open mining operations is carried out. The
estimation of existing methods of calculation of harmful emissions into the atmosphere, methods and means of
combating dust and gas cloud during blasting operations in quarries is given. Despite the large amount of
developed methods and means to combat the dust and gas cloud, there has been no significant increase in
environmental safety in quarries. It is noted that the methods for estimating the parameters of the dust and gas
cloud differ in complexity and do not allow calculating the parameters of the cloud during the period from O to 0,5
s. The process of nucleation and formation of a dust and gas cloud during mass explosions in quarries with the use
of high-speed filming and computer analysis of snippet is investigated. It has been established that during the
period of the cloud initiation in the time interval 0,05-0,5 s it has small dimensions and can be neutralized by using
active methods of dust and gas suppression, including exposure to the thermal and dust-gas center of the vapor-
water-air reactive jets and refrigerants. The experimental dependences of the change in the height and rate of rise
of the dust and gas cloud in the atmosphere of the quarry during the period 0,05-0,5 s are established for
explosions of charges with a mass of 10-160 tons that allow one to estimate the dynamics of the change in the rate
of rise of the cloud in comparison with the speed of vapor-water-air reactive jets during the simulation of their
interaction. A methodology is proposed for calculating vapor-water-air reactive jets in quarries, which are
modeled as a plane and axisymmetric jet, which allows to determine the parameters of velocity, temperature,
impurity concentration, transverse size and range at the initial, transitional and main station of the jets, and also
evaluate the effectiveness of their use for dust and gas suppression. Experimental studies of the aerodynamic
parameters of the steam-water-gas-air jet on the example of the aircraft engine VK-1A have been carried out. The
velocity, temperature, range, diameter and the angle of the jet opening have been determined, which made it
possible to offer technical solutions for active dust and gas suppression in blasting operations in quarries. A
mathematical model of the process of interaction between a dust and gas cloud with a vapor-water-air reactive
jets is developed. It is implemented as a package of application programs "CLOUD-2", which illustrates the
principle of cloud suppression under the influence of a jet and the ability to reduce air pollution outside the quarry.
It is shown that the efficiency factor of suppression of the dust and gas cloud reaches 96-97%. A new method for
suppressing the dust and gas cloud and an installation for its implementation that allow active dust and gas
suppression of the thermal and dust center of the cloud during its nucleation during a period of 0,05-0,5 s are
developed, which reduces the height of the dust and gas emission and prevents its spread beyond the quarry. Key
words: ecological safety, quarry, blasting, dust and gas cloud, air pollution, hydro-dusting, vapor-water-air
reactive jets, mathematical model.
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