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AHAJII3 CYYACHOTO CTAHY 3ABE3NEYEHHA MOXEXHOI BE3NEKU
INTPOMUCJ/IOBUX BYAIBEJIb TA CKJIAAIB

[poananizoBaHO CBITOBHII HOCBiJ y HapHHi 3a0€3MeYeHHS ITOXKEKHOI OS3MeKH IIPOMHCIOBUX OYAIBENb Ta CKIIAAIB, IO T'OJIOBHO
0a3yeThCs Ha OTJIAMI ITyOJTiKamiil 3a OCTaHHI 5 pOKiB, 30KpeMa 1 THX, IO iHAEKCYIOTECS B HAYKOMETPHUHiH 6a3i Scopus. AKTyanbHEM
3aBIAHHSAM Y IapHHI TMOXKEKHOI OE3MeKH € PO3BUTOK YSABJICHHS IIPO MOXIIMBI NMEPCHEKTUBHI HANPSMH PO3BUTKY CHCTEM INPOTHIIO-
MKENKHOTO 3aXUCTy IIPOMHUCIOBUX OyAiBeNb Ta CKIAJiB, 0 Mae Oa3yBaTHCs Ha IPYHTOBHOMY aHaIi3l CBITOBOro JOCBiNy y Wil mio-
muHi. [Ipoanasni3oBaHO BILIMB YMHHHKIB IOXKEKHOI OE3MEKH IMiIPUEMCTB HAQTOXIMIYHOI MPOMHUCIIOBOCTI, MiZ3€MHOTO 30epiraHHs
JI3EIBHOTO MaJINBA, CKJIAJiB TEKCTHIBHOI MPOMHCIOBOCTI Ta CKJIAJiB TIOTIOHY 3 TOYKHU 30pYy acCIEKTiB CBIIOMOCTI Ta 00i3HAHOCTI
MIepCOHAITY B ITAPHHI IOXKEKHOI OE3MEKH, MPOTHIIOKEKHUX 00'€KTiB (00'€KTOBUX MOXKEKHO-PATYBAIBHAX YACTUH, TOOPOBITHHHX I10-
KENKHUX KOMaHJ{ TOIIO), YIPABIIiHHS MOXKEXXHOIO OE3MEeKOI0 Ta TEXHIYHOTO 3a0e3MeUeHH s, a TaKOXK HaBEeIEHO NPUYMHHO-HACIIIKO-
BHUif aHawi3 1iel cucteMu. BeraHoBieHo, mo 3a0e3MeueH s ITOXKEKHOI Oe3MEeKH MiAIPUEMCTB IPYHTYEThCS HA eEeKTHBHOMY (YHKIIi-
OHYBAHHI CHCTEM IIPOTHIIOKENKHOTO 3aXHCTY, a TAaKOXK NPHUHIMIAX PAHHBOTO BHSBIICHHS ITOXKEXK IIISIXOM 3aCTOCYBAHHS CyJacHHUX
CHCTEeM HOXKEeXKHOI curHamizamii. 3'icoBaHo, 10 MEPCIEeKTUBH PO3BUTKY B OKpECIEHiH mpobiaeMarnmni MaroTs 6a3yBaTHCs Ha 3aCTOCY-
BaHHI Cy4acHUX TEXHOJIOTiH, TOCKOHAIOCTI HOPMATHBHO-TEXHIYHOI 0a3H, a TaKOX 3aCTOCYBaHHI HOBITHIX MiJXOMIB 10 OpraHi3aii

CHCTEMH IIPOTHUIIOKEKHOTO 3aXHUCTy IIPOMHCIIOBHX Oy/iBENIb Ta CKIAIIB.
Kniouogi cnoea: mpoMHCIIOBE TiNIPUEMCTBO; MOXexHa Oe3leKa; CHCTEMHU IPOTHIOXKEXKHOTO 3aXUCTY; MPO(]LIaKTHKA HOXEX;

TNIEPCIICKTUBU PO3BUTKY.

Beryn. Binmomo, mo mepeaymoBoio st po3poOsIeHHS
OyIb-KHX 3aXOMIB 3 YJOCKOHAJIECHHS MEBHOTO NPOLECY €
I'PYHTOBHHH aHaJIi3 Cy4acHOTO CTaHy PO3IJIAIYBAHOTO ITH-
TaHHA. [ 11poro moTpibHO 3MIMCHUTH OIS CYy4acHOTO
cTaHy 3a0e31eueHHs OXKEXKHOI Oe3TeKN Ha MiANPHUEMCTBAX
MIPOMHMCIIOBOCTI, JI¢ PU3UK BHHUKHEHHS ITOXKEXK € JOBOJI
BHCOKHUM.

3rigHo 3 ganumu (DBN V.2.5-56:2015, 2014), no cuc-
TEM ITPOTUIIOXKEKHOTO 3aXUCTy HaJIeKaTh:

® CHCTEMH IOKEKHOI CUTHAI3ALIIT;

® aBTOMATHYHI CHCTEMU HO)I(C)I(OFaCiHHSI;

® ABTOHOMHI CHCTEMH IIOKEKOTACIHHS JIOKATIHLHOIO 3aCTOCYBaHHA;
® CHCTEMU ONOBIIYBaHHS IIPO ITOXKCXKY Ta YIIPABIIHHA €BaKy-

HOBaHHSM JIIOACH

® CHCTEMU NPOTUAMMHOI'O 3aXUCTY;
® CHCTEMU HECHTPATI30BAHOI'0 IMOXKEKHOT'O CIIOCTEPITraHHs;
® CHCTEMU JAUcCrieTyepu3anil.

Taxox cromu Hanexars (Hulida & Koval, 2017): Gmwc-
KaBKO3axHCT; Ji()TH MOXKEKHI; TPOTHITOKEKHI IBEpi, KiIa-
IIaH{, BOpPOTA, 3aBich (ekpanu) Tomo. IIpomucnosi mia-

IHpopmauis npo aBTopis:

MIPUEMCTBA MaloTh OyTH 3a0e3IeueHi IPOTUITOKEKHIM BO-
JIONIOCTaYaHHSIM Y BHIVIAAI BHYTPIIIHIX ITOKEKHHUX KpaH-
KOMIUIEKTIB, TOXEXHUX TiJpaHTiB ab0 MOXEKHUX BO-
JIOMMHUILL.

Heo0ximHICTh MTOCTIHHOTO YIOCKOHAJICHHS! CUCTEM IIPO-
TUIOXEKHOTO 3aXUCTy IIPOMUCIIOBUX OyIiBENb Ta CKIaiB
3YMOBJICHA BEJIMKOIO TIOJKE)KHOIO HABAHTArol TaKHX
00'€KTIB, a TaKOX BHCOKOIO JIHIHHOI IIBUIKICTIO PO3IOB-
ciomkennst noxexi (Kropyvnytskyi, 2016). Tomy, 3Baxa-
I0YM Ha BUKJIAJICHE, aKTyaJbHUM 3aBJaHHSAM Y IapHHI HO-
KEXKHOI OE3TMEeKN € PO3BUTOK YSIBIICHHS PO MOXKJIMBI Iep-
CHEKTHBHI HaNpsIMK{A PO3BUTKY CHCTEM IPOTHIIOKEKHOTO
3aXHCTY MIPOMHUCIIOBHUX OYAiBENb Ta CKIAiB, M0 Mae Oasy-
BaTHCSl HA IPYHTOBHOMY aHAJi3i CBITOBOTO JOCBiLY y Wi
TUTOIIHHI.

Mema pobomu — npoaHai3yBaTH CBITOBHH HOCBiA Y
LapuHi 3a0€3MEYCHHS TMOXKEeXKHOI OE3MeKH MPOMHCIOBHX
OyniBesb Ta CKJaJiB i BHOKPEMUTH MEPCIIEKTUBHI HAIPSIMU
PO3BUTKY B LiH ramy3i.
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YEHHSIM OKPECIJICHOI MPOOJIEMaTHKH € TpadiuHa 3aIexKHICTh
(Pasnak, et al., 2016), naBeneHa Ha puc. 1.

Puc. 1. [ToBepxHs BIATYKY TEOPETHUUIHOI 3JICKHOCTI IIIOL TTOXEK1
S, (kyToBa, 90') BiJl TpUBANIOCTI i BiJIbHOI?O PO3BUTKY Ty, Ta JIiHIH-
HOI IIBUJIKOCTI pO3NOBCIOKEHHS moxkexi V, (Pasnak, et al., 2016)

3 puc. 1 MOXXHa 3poOMTH BHCHOBOK, IO, HANIPUKJIAM, Y
cTOIApHOMY 1iexy 3a 20 XB BUJIBHOTO PO3BHUTKY IOXEXKa
oxonuTh mionty 6mu3pko 700 M. Ile, CBOEIO ueproo, 3y-
MOBJIIOE HEOOXiJHICTh HasBHOCTI €(EeKTUBHOI CHUCTEMHU
MPOTHUITOKEKHOTO 3aXWCTy I MIiHIMI3aIii MOKIUBHX
30UTKIB, III0 MOXE 3aBIATH MTOKEKA.

VY poborti (Zhang, Zhang & Qian, 2018) HaBeneno cxe-
My CHCTEMH MPOTHUIIOKEKHOIO 3aXHCTy MiANPUEMCTBA
HaQTOXIMIYHOI IPOMHUCIOBOCTI (puC. 2).

Puc. 2. Cxema cucTeMH MPOTHIIOKEKHOTO 3aXUCTY MiAIPUEMCTBA
HadToxiMiuHoi npomucioBocti (Zhang, Zhang, & Qian, 2018)

3okpema, y poborti (Zhang, Zhang & Qian, 2018) npo-
aHAJII30BAaHO BIUIMB YHMHHHKIB ITOXKEKHOI O€3IEKU ITijI-
MIpUEMCTBa HA(TOXIMIYHOI NMPOMHUCIOBOCTI 3 TOYKH 30py
aCIIeKTIB CBIZIOMOCTI Ta 00I13HAHOCTI NEpCOHANy B L@pHHI
TIOXKEXKHOI OE3IeKH, MPOTUIIOKEKHNX 00'€KTIB (00'EKTOBHX
MOXKEXKHO-PATYBAIBHUX YACTHH, TOOPOBUIBHUX IMOXKEXHMX
KOMaH]I TOIIO), YIPABIIHHS MOXEKHOIO OE3MEKOI0 Ta TeX-
HiYHOTO 320€3MEUYeHHs, a TAKOX HABEACHO NPUYMHHO-HAC-
JiaKOBHHN aHami3 1€l cucteMu. Ha ocHOBI bOro mooymoBa-
HO MaTeMaTH4YHY MOJENb CHUCTEMH HPOTHIIOKEKHOIO 3a-
XHCTY TaKOTO IiJIIPUEMCTBA. Pe3ynbTaTi IOCITIKEHb Ma-
temaruuHoi Mmopeni (Zhang, Zhang & Qian, 2018) namm
3MOTYy BHSBUTH TPUYMHHO-HACHIJKOBUHA 3B'S30K SIK MIiX
YMHHUKAMHU TOXKEXKHOI Oe3NeKH, TaKk i MK YNHHUKAMH Ta
PIBHAMH CHCTEMH TIPOTHIIOXKEKHOTO 3aXHCTy, IO CBOEIO
Yeprolo, Jajio 3MOry JTMHAMIYHO NPOTHO3YBATH PIBEHb 3a-
Oe3IeueHHs TTIOXKEKHOI OE3MEKH.

PesynpraTi eKCIIEpUMEHTAIBHUX JOCTIDKEHb IIOJO
PaHHBOTO BHSBJICHHS IOXKEXI B MiJ3EMHHUX CXOBHUINAX M-
3€JIBHOTO MTAIBHOTO, 110 0a3yIOThCs Ha JOCIHIIKEHH] edek-
TUBHOCTI 3aCTOCYBaHHS IOKSKHHMX CIIOBIIYBadiB Pi3HOTO
tuny (Boraio, aumy, CO), HaBeneHo B (Yuan, et al., 2018).
30Kkpema, Ul 3MEHIIEHHsS PHU3MKY, ITOB'S3aHOTO 31 30epi-
TaHHSM 1 TIEpEeHECEHHSM BENMKOI KIJBKOCTI AN3EIBHOTO
MAJIFHOTO B ITOCTiMHI CXOBHINA IMiJ3€MHHX LIaXT, IIPOBEJIE-

HO EKCIEepHMEHTAIbHE JIOCITIPKCHHSI 4acy CHpalfOBaHHS
PI3HHX CITOBINYBadiB Il PAHHBOTO BHUSIBJICHHS ITOXKEX M-
3€JBHOTO ITaJBHOTO B 30HI 30epiranns. IIpoaHanizoBaHO
Yac peakIii sl CHOBIIIYBayiB Pi3HOTO THITY Ta BCTaHOBJIE-
HO, IIO CIIOBIIyBayi ITOJyM's 1 CHOBIIIyBa4i AUMY NpU3Be-
JIU 10 3MCHINICHHS 9acy CIIPAIIOBAHHS y OUTBIIOCTI TOCTi-
IiB mopiBHsHO 31 crioBingyBadamu CO. Ha ocHOBI pe3ysbra-
TiB EKCIIEPUMEHTAIIBHUX JOCIIUKEHh BU3HAYEHO BiJIIOBiA-
Hi MiCIl pO3TallyBaHHs CHOBIIIYBayiB ISl PAHHHOTO BUSIB-
JICHHS TIOKEX1 B 30HI 30epiraHHs AN3EIFHOTO MaJEHOTO.

[IpoananizyBaBum pobotu (Zhang, Zhang & Qian,
2018; Yuan, et al., 2018), 6aunmo, 1o 3a0e3MEYCHHS IT0-
XKEXKHOI Oe3NeKu MiANPUEMCTB Ha(TOXIMIYHOI MPOMHUCIO-
BOCTI Oa3yeThcs Ha e(heKTHBHOMY (YHKI[IOHYBaHHI CHCTEM
MIPOTUIOXKEKHOTO 3aXUCTY, a TAKOX HNPUHIMIAX PAHHBOTO
BUSIBJICHHS TTOXKEX IIUIIXOM 3aCTOCYBAHHSI CyYacHHX CHC-
TEM TOXEKHOI curHamizamii. [{efi BUCHOBOK MiATBEpIKY-
I0Th pe3ynbTatu, orpuMani B poooti (Festag, 2016). Tyt
BKOTpE HAroJIONIEHO, IO SKOMOTa MIBHUALIE BUSBJICHHS I10-
KEXI1 JJa€ 3MOTy 3MEHIINTH 30MTKH BiJ| Hel. 3 Ii€l0 METOr0
OITUCYETHCS BaXKIIMBICTh BCTAHOBJICHHS TOXKEXHOI CUTHAII-
3amii. ¥ crarri (Festag, 2016) npoaHanizoBaHo Nporec Xuo-
HOTO CHpalbOBYBaHHS MPOTHUIIOKEXKHOI cHrHaiizauii B Hi-
Meu4rHi. BUCOKOUYTIINBI €JIeMEHTH B ITOKEKHHUX CITOBIITY-
Bayax JIalOTh 3MOTY ieHTH(IKyBaTH MOXeXi HAa paHHIN
CTajil, aje 1e TaKoXX pOOHTH IX UyTJIMBUM 1O XMOHHX CIIpa-
LIOBaHb.

ViamrTyBaHHS CHCTEM TOXKEKHOI CHTHasIi3amii Mae 3ak-
JajaTucs Iie Ha CTajii MPOEKTYBaHHSA TOTO YH IHIIOTO
o0'exty. 3okpema, B podoti (Maluk, Woodrow & Torero,
2017) HaroyomeHO Ha BAKJIMBOCTI BpaxyBaHHS 3a0e3rie-
YEeHHS TIOKEKHOI OE3IeKH IIe Ha CTajil MPOeKTyBaHHS Oy-
JIBEIb Ta CIOPY/L.

AHami3 cHCTEeMH TMOXKEKHOI OE3IeKH MiAPUEMCTB 30e-
piraHHs HeOe3NeyHWX XIMIYHMX pEYOBHH HABEICHO B
(Zhang, 2018). Jlns oumiHIOBaHHS PiBHS IOXKEXHOI Oe3MeKH
TAKOTO ITJIPUEMCTBA B 3rafiaHiii poOOTi 3aCTOCOBAHO i/IeH-
TU(dikamito HKepena HeOe3meKn, MOJIEITI ITOKEKHOI Ta BU-
Oyx0Boi cuTyallii, Mponecy aHaliTHIHOI iepapXii Ta OLiHKK
MOXeKHOI HeOe31eku Ha rieBHOMY iHTepBaiti. Crarts (Zhang,
2018) Hagae HAyKOBY OCHOBY JUISl OLIIHKHM PHU3HKY ITOKEXK-
HOi HEOE3NeKH CKJIadiB XIMIYHUX PEYOBHH, a TAKOXK IIij-
I'PYHTS JJIs1 BCTAHOBJICHHS SIKICHOI CHCTEMH KOHTPOJIIO 0e3-
TIEKH U151 €h)EKTUBHOTO YIIPaBIiHHS HOXKEKHOIO OE3IIEKOIO.

[MoxexHi pU3UKK HA CKJIAJAaX TEKCTHIBHOI IMPOMHCIO-
BocTi mpoanaiizoBaHo B (Ma, 2014). ABrop HaroJjomrye,
10 MacIITaOHI MOXKEX1 BUHUKAIOTh Yepe3 HU3bKUH PiBEHb
CHCTEM HPOTHUIIOXKEKHOTO 3aXHUCTy. 30KpeMa HaroJoIeHO
Ha KOMIUIEKCHOCTI HiIXOAY 10 MUTaHb 3a0e3IedeHHs I10-
XKEXHOI Oe3MeKn: JOTPUMAaHHS BiIITOBIAHMX HOPM Ta Ipa-
BIJI, 3a0€3MEYCHOCTI MiPUEMCTB HEOOXITHUMHU CHCTEMa-
MU MIPOTUTIOKEKHOTO 3aXUCTY TOILO.

JlocBia 3a0e3meueHHs MOXKEKHOI Oe3MeKr Ha CKamgax
TIOTIOHY Ta TIOTIOHOBUX BHpOOiB onmcano B (Zhang & Hu-
ang, 2013). Tyr yBary 30ocepemkeHO Ha JOTpPUMaHHI Bif-
CTaHEeW NPOTUMOXKEKHUX PO3PUBIB Ta edeKTHBHINA pOOOTI
cHcTeM NOXKeXHOi curHamizanii. Ha Takux ¢abpukax mae
Oytn moctaTHe 3a0€3MEYEHHS MPOTHIIOKEKHUM BOIOIOC-
Ta4YaHHSIM, a TAKOXK BJIAIITOBAHI aBTOMATHYHI CHCTEMH I10-
KEXKOTACIHHS.

Takox BaXKJIMBUM € acCIeKT HOPMATHBHOTO PETYJIIOBAaH-
HS y IapuHi moxexHoi Oesmekn. Y poboti (Rodrigues, et
al., 2017) moka3zaHo 0coOJIMBOCTI HOPMATHBHOTO PETYJIIO-
BaHHS MTOXKEXHOI Oe3neku B bpasmiii. 3okpema, 3'scoBaHO,
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110 HEBIJIMOBIAHICTE HOPM Ta IPaBHJI HOXKEXKHOI Oe3MeKn y
pI3HHMX IITaTax BEIUKOI KpaiHW MOXKE IIPU3BECTH IO IIEB-
HUX npoOsieM. Y poOoTi MpoaHaTi30BaHO 3arajbHi aCleKTH
BHMOT JI0 CUCTEM IIPOTHIIOKEKHOTO 3aXHCTY B PI3HUX IITa-
Tax Ta HaroJoOIIEHO Ha HEOOXiJHOCTI CTBOPEHHS 3arajbHO-
JIepKaBHUX HOPM.

VY poboti (Olawoyin, 2018) po3ristHyTO HEpCIEKTHBH
3aCTOCYBAHHSI HAHOTEXHOJIOTIH y HaprHi MOXexHOoi Oe3re-
Kd. 30KpeMa, BKa3aHO HAa MOXKJIUBICTB iX 3aCTOCYBAHHS JIIS
ITiBUIICHAS BOTHECTIMKOCTI MarepiaiiB. Y I[bOMY JOCIHi-
JOKEHHI JI0JJaTKOBO PO3TJITHYTO €Ki HEIOJIKH 3 BUKOPHC-
TaHHSM HaHOTEXHOJIOTiH. HaBeneHO MOXIMBICTh HEraTHB-
HOTO BIUIMBY JICSIKUX YMHHHUKIB HAHOTEXHOJIOTIH Ha opra-
Hi3M Jroguau. OJHAK, aBTOp CTBEPIKYE, IO SKIIO HaHO-
TEXHOJIOTIs IEPEBIpEeHa Ta 3aCTOCOBYETHCS HAJIEKHO, TO BO-
Ha MOXE CTaTH MaiOyTHIM y apHHi MOKEeKHOI Oe3MeKH.

VY Bumajky, SIKIIO MOXKEXa BCE-TAKW BUHHKIIA Ha TIPO-
MHCJIOBOMY HiANPUEMCTBI, TO TOPSA[ i3 IIBUIKOIO €BAKY-
aliero JIONEH Ta MarepialibHUX I[IHHOCTEH HEoO0XiTHO
3/ificHIOBaTH €()eKTHBHE YNPABIIHHS JISUIBHICTIO MOMKEX-
HO-PATYBIBHHX MiJAPO3UIIB Ta JOOPOBUIBHUX IMOXKEXHUX
KOMaHA s edexTuBHOI JikBimamii moxexi (Pasnak,
Prydatko & Gavrilyk, 2016).

BucnoBkmu:

1. IIpoaHanizoBaHo pe3yabTaTH OCTAHHIX JIOCIIKEHb y LapH-
Hi 3a0e3medueHHs MoXKexXHO! Oe3MeKH MPOMHUCIOBHX Oymi-
BeJIb Ta CKJIaJiB. BcTaHOBIIGHO, 110 3a0€3IeUeHHs OMKEXK-
HOI Oe3NeKM MiANpHEMCTB Oa3yeThcs Ha E(PEKTHBHOMY
(YHKIIOHYBaHHI CHCTEM MPOTHIIOKEKHOTO 3aXUCTYy, & Ta-
KOX NPHMHLMIIAX PAaHHBOTO BHSBICHHS MOXEX MUIIXOM
3aCTOCYBaHHS Cy4acHHUX CHCTEM MOXKEKHOI CHIHAI3aI.

2. TlepcrieKTHBU PO3BUTKY B OKpECJIEHIH mpobiemaruii Mma-
10Th 6a3yBaTHCs Ha 3aCTOCYBaHHI Cy4aCHHX METOJIIB BHUSIB-
JIGHHSI HOXEXi Ta JOCKOHAJIOCTI HOPMATHBHO-TEXHiYHOL
0a3u, a TAaKOXK BUKOPUCTAHHI HOBITHIX MiIXO/IB J0 OpTaHi-
3aiil CHCTEMH HPOTHIIOKEKHOTO 3aXHCTY IPOMHCIOBHX
OymiBeIb 1 CKIIa/IiB.
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ANALYSIS OF THE MODERN STATE OF PROVIDING FIRE SAFETY IN INDUSTRIAL

BUILDINGS AND STORAGES

The purpose of the work is to analyze the current state of fire safety in industrial enterprises, where the risk of fires is rather high.
The article contains analysis of publications in the field of providing fire safety in industrial buildings and storages that were publis-
hed in the scientific metric database SCOPUS in the last five years. The actual task in the field of fire safety is the introduction of
perspective directions of development of fire protection systems for industrial buildings and storages. This implementation should be
based on a thorough analysis of global experience in this area. Industrial and warehouse buildings are characterized by a large amo-
unt of combustible materials and the rapid spread of the flame. Therefore, it is necessary to improve fire protection systems to protect
these buildings from fire. In addition, industrial enterprises must provide internal and external fire water supply in the form of inter-
nal fire crane, fire hydrants or fire reservoirs. The study presents the influence of the duration of free fire development and the linear
velocity of flame spreading on the fire area. The article describes analysis of the false alarms of fire protection system in Germany
and other countries. Consequently, high-sensitivity elements in fire detectors make it possible to identify fires at an early stage, but it
also makes them sensitive to false alarms. The study gives the scheme of the fire protection system of the petrochemical industry en-
terprises. Moreover, the article contains analysis of providing fire safety in the underground storage of diesel fuel, in the storages of
hazardous chemicals, of textile industry and of tobacco. As a result, the article gives a conclusion that organization of the fire protec-
tion system in industrial buildings and storages must include the application of modern methods of fire detection and the perfection
of the regulatory base. The second conclusion is the provision of fire safety of enterprises based on the effective functioning of fire
protection systems, as well as the principles of early detection of fires by modern fire alarm systems.

Keywords: industrial enterprise; fire safety; fire protection systems; fire prevention; prospects of development.
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