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KITKOHOBI CNNOBA:

Hebe3neyHi  dakTopnm  noxexi,
Tennose BUMPOMIHIOBAHHS,
TOKCUYHI NPOAYKTH rOpiHHS,
NPOTUMOXEXHA nepewkoaa,
NPOTUMOXEXHA BoAsIHA 3aBica

Po3rnsHyTo BWUCBITNEHI Yy YWHHIW B YKpaiHi HOPMaTUBHIN
OOKYMeHTaUil Ta iHWux mkepenax iHgopmauii nuTaHHs wWwoao
3anobiraHHs (3MeHLeHHR) aii Hebe3nevyHux akTopiB NoXexi Ha
nogen, npomucrnose obnagHaHHSA, ManWHO Ta KOHCTPYKLi
OyaniBenb i crnopyg LWMASAXOM 3aCTOCYBAaHHAM MPOTUMOXEXHUX
BOAAHWX 3aBic. HaBegeHo pesynbTatm  aHanisy  Wwopno
edeKTUBHOCTI BOASHMX 3aBiC AN eKpaHyBaHHSA HeraTuBHUX
BMMMBIB TEMMOBOr0 BWMPOMIHIOBAHHS, MPOHWMKHOCTI AMMY Ta
Hebe3neyHnx ra3oBUX MPOAOYKTIB, SK MPWU MOXeXax, Tak i npu
nokanisauii Ta nikeBigauji iHWMX rasoHebe3nevYHnx cuTyauin Ta
aBapii. OkpecrneHo nepcrneKkTUBHI  HanpsMKM  MPOBEAEHHS
TEOpeTMYHMX Ta eKcnepuMeHTanbHUX OCHiAXeHb 3 HaBeAEHOro

NMATaHHA.

IHocTanoBka nmpo6aemMu. J[o rooBHUX
dakTopiB ypaKeHHS (Hebe3neyHux
(bakTopiB), 110 BUHUKAIOTh MPH MOXKEXKaX Ta
HAJlal0Th TMpSAMUMA HETaTUBHUW BIUIMB Ha
Jrofied, MPOMHUCIIOBE OOJIaHAHHSA, MalHO Ta
KOHCTPYKIli OyaiBenb 1 CHOpyd, 3a3BUYai
BIJTHOCSITh!

- BIIKpUTHUH BOTOHb 1 ICKpU;

- TETJIOBUI MOTIK 1 BUCOKA TEMIIepaTypa;

- TOKCHYHI Ta3omoJiOHI  MPOIYKTH
3ropsiHHS ~ OynliBEIBHMX  MaTepialiB, IO
bopMyIOTh TIOXKSKHY HaaHTary [1].

Jns 3amobiraHHs a0o0 3MEHIIECHHS i
HaBeJCHUX HeOe3neyHux (aKToOpiB MOKEXI
3aX0¥ WIOAO TPOTHUIOXKEKHOTO 3aXUCTY
OymiBenb 1 CHOpPYA, OKpIM 3aCTOCYBaHHS
PI3HOMA@HITHMX  CHUCTEM  IIOXKEXKOTaciHHS,
nependavarTh TaKOX 3aCTOCYBaHHS
IPOTHUIIOXKEKHUX MEPEIIKO Pi3HOTO BHIY Ta
TUIy, HAOpUKIAJ, KOHCTPYKLIM y BUIJISAL:
MPOTHUITOXKEKHUX CTiH, HEPEropoIoK,
NEPEKPHUTTIB, MIPOTHITOXKEKHUX Ta
OPOTHIUMHUX ILITOP, JPEHYEPHUX BOJSTHHUX
3aBiC TOIIO, MPU3HAYCHUX U CTPUMYBAHHSI
PO3BUTKY IIOKE€XI Ha30BHI (BcepenuHy)
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OyniBii abo 10 NPWICTNIMX MPUMIIIEHb Y
OymiBmi. Jlna o0O0'ekTiB Ha  BIOKPUTOMY
npoctopi (MokKEeKOHEOS3MeUH1 TEeXHOJIOT19HI
YCTAHOBKH, pe3epByapH 3 JIErKO3alMHUCTHMHU
pEeYOBMHAMHU Ta TOPIOYMMHU PEYOBHHAMH,
CKJIaaAu  JicoMaTepiaigiB  TOWIO),  JUId
3MEHILEHHS BIUTUBY HeOe3nmeuHux (HhakTopiB
MOXKEX1 Ha CycigHl 00'eKTH, Ha 3aJiHYy
HNOXEXKHY TEXHIKYy Ta TOXEKHHUX, IO
31ACHIOIOTh TOKEXKOTACIHHS, OKPIM CHUCTEM
HOXKEKOTACIHHS, 3aCTOCOBYIOTh
MPOTUIIOKEXKHI ~ TEPelIKOAd Yy  BUIJISAAL
HOPMOBAHUX MPOTUIIOKEKHUX PO3PHUBIB MIXK
o0'ekTamMHM, 3aXHCHUX OOBaJyBaHb  JJIA
OOMEKEHHSI IUIOIII  MOXIIMBOTO  PO3JIMBY
HaQTONPOAYKTIB, CHCTEM  OXOJIOIKCHHS
(3porryBaHHS) 00'€KTiB, 30KpeMa, Yy BHIJISL
BOJISTHUX 3aBIC.

Boasni  3aBicM  BUKOHYIOTH  (YHKIIi{
OXOJIOJKYBaHHSI 1 3aroOiraHHs TOIUPEHHIO
MOKEeX1 uepe3 BIKOHHI, ABEPHI 1 TEXHOJIOTIUH1
OTBOpH, 3a MexXi oOlagHaHHsS, 30HU abo
MPUMILIEHb, 10 3aXUIIAI0ThCS, a TAKOXK IS
3a0e3neueHHss  Oe3MeYyHUX  yYMOB  JUIsS
eBaKkyloBaHHs soAel [2]. Takum 4YHHOM,
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BOJISIHI 3aBiCH BUKOHYIOTh PO3JUIBHO 200 B
CYKYIHOCTI JIBl OCHOBHI (DYHKIIIi:

- eKpaHyBaHHS TEIUIOBUX MOTOKIB, UMY i
TOKCUYHMX TPOAYKTIB TOpPIHHA 3 METOI0
BUKJIIOYECHHS TIOUIMPEHHS TMOXeXi Ta i
HeOe3nmeuyHux (akTopiB 3a MeXi BOASHHUX
3aBic;

- OXOJIOJDKYBaHHSI ~ TEXHOJIOTTYHOTO
oOJagHaHHA 3 METOI0 BUKJIIOYEHHS HArpiBy
HOro KOHCTPYKIINA O TPAaHUYHO JIOMYCTUMHUX
TEMIIepaTyp.

AHaJI3 ocTaHHIX [JOCaiIKeHb i
myOJikamiii. IcHye HasBHICTh BEIUKOI
KUTBKOCTI  TyOJliKamid MIOA0  JOCIiIKEHb
MpOIIECiB  B3aEMOIl  BOASHMX  3aBiC 1
TEIUIOBOTO BHIIPOMIHIOBAHHS, TPOBEICHUX B
VYkpaini 1 cBiti. Hampukian, B pob6oti [3]
aBTOPOM IPOBEJICHO Ta y3arajJbHEHO 3HAYHUI
OaratopiyHMil OOCAT TaKWUX JOCTIHKCHb.
OpHak, AN TONIYKY Ta BIPOBAPKEHHS
NEPCIEeKTUBHUX MPAKTUYHUX PIMIEHb I0J0
3aCTOCYBaHHA BOJSIHHX 3aBic B YKpaiHi
Opakye OLIIHKHU MOTOYHOTO CTaHy
HOpPMAaTUBHOI 0a3u IOAO  OKPECIEHOIro
MUTaHHS.

MeTorwo crarTi € OOrpyHTYBaHHS
MEePCIIEKTUBHUX MIIXO0MI1B 010
3aCTOCYBaHHA BOJSHMX 3aBic B Ykpaini. s
IOCATHEHHS IIOCTABJIEHOI METH HEOOXI1IHO
NPOBECTH  aHaNi3  HAsBHUX  TEXHIUHUX
HOPMAaTHBHUX BHUMOT IIIOJI0 BJAIITYBaHHS
BOJSIHHX 3aBic. B mopanbmiomy Takuii aHanis
MOKJIUBO BUKOPHUCTATH SK IMATPYHTS JUIS
BU3HAUEHHS HANOUIBII BAATUX HAIPSIMKIB
JUIE  PO3BUTKY  Teopii Ta  MPaKTUKH
BJIAIITYBaHHS BOJSHUX 3aBiC.

Buxwian ocHoBHOro marepiauty. Ovxe, aHati3
TIOTOYHOI HOPMATUBHOI Oa31 TOKA3aB, 1110 Y M1 IPO3IiTL
9.12 [4] 3a3HaueHo, MO «...CHi nepeadavaTu
Ha PIBHI MPOTUIIOKEKHOTO MEPEKPUTTS, 10
nojauIsie OyIMHOK Ha TIPOTHUIIOKEKH] BIJCIKH,
3aXUCT BIKOHHMX TPOpI3iB  HPUCTPOSIMU
(TPOTHITOKESKHUMHU MTOPAMH, JPCHUCPHUMH
3aBicaMU TOIIO), SIKI NEPEKPUBAIOThH iX MiJ
4ac MOXexKl...».

Y  mignyskti  6.2.3.3 [5] momo
0OMeXeHHSI yTBOPEHHSI 1 MOIIMPEHHSI BOTHIO 1
IUMYy B MeXaxX NpPUMIIIEHHS, 1€ BUHUKIA
MIOXKEKa, HABEJICHO, 1110 OJTHHUM i3 TIPU3HAYEHb
CHUCTEMH  BOJSHOTO  TOXEKOTaCiHHA €
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«...CTBOPCHHS BOJISTHOT 3aBicH TUTST
3amo0iraHHs TOMIMPSHHEO BOTHIOM.

Y JBH B.1.1.7 [6] nns 3a0e3neueHHS
OOMEXEHHsI  TONIMPEHHS  MOXKEeXi, y
BHUIIAKaX, OOYMOBJICHMX HOPMATHBHUMH
JOKYMEHTaMH, nepeadavyaeThes
3aCTOCOBYBAaHHS ~ NPOTHUIOXKEKHHX  3aBiC.
HeoOximHo  3a3HayuTH, 1O B  IbOMY
JOKYMEHTI pid i/1e PO MPOTUIOKEKHI 3aBicH
y BUIJBIAI IITOP, SIKI € PYXJIHMBHM EKpPaHOM,
MPU3HAYCHUM JUIsl TEepeKpuBaHHSA (B pasi

BUHHUKHEHHS TTOKEX1) popiziB B
OTOPOJIKYBATLHUX OymiBEIbHUX
KOHCTPYKIIISIX, TUIst MIEPEIIKOKAHHS
PO3BUTKY MTOKEXKI, 3a0e3medeHHs

ra30HENPOHUKHOCTI 1 TUMOHETPOHUKHOCTI Y
cycimai mpuminieHHs. [Ipu HeoOXiqHOCTI, IS
HiABUIICHHA Kiacy (TPaHUYHOTO CTaHYy)
MPOTUIOKEKHUX HITOP, SK MPOTUIIOKEKHUX
NEepeIiKo, 30KpeMa, s IiJBUIICHHS
TEeXHIYHUX XapaKTePUCTHK 10710
3a0e3nedeHHs] 1XHBOI T'a30HENPOHHMKHOCTI 1
JTUMOHETIPOHUKHOCTI, 3aCTOCOBYIOTh
CUCTEMH, 110 CTBOPIOIOTH BOJISIHI 3aBICH IS
3pOIICHHS IXHBOT ITOBEPXHI.

VY [7] po3riiiHYyTO OCHOBHI TEOPETUYHI Ta
OpaKTUYHI MUTaHHS, W0 3a0e3NeuyrTh
MOXKeXKHY Oe3neky Oy/iBenb Ta CIOpyA Ha
OCHOBI CY4aCHHUX METO/IiB OLIIHKHU
BOTHECTIMKOCTI OyJIBEIbHUX KOHCTPYKIIH,
00’€MHO-TUTaHYBAJIbHUX  Ta  IHXEHEPHHUX
pilieHb 1040 Oe3neyHoi eBakyauii Jirojaen
pu MOXKEXI, TEXHIYHUX pillIeHb
MPOTHIMMHOTO Ta MPOTUBHOYXOBOTO 3aXUCTY
OyziBenb, YJIAIITYBAaHHIO MPOTHIIOKEKHUX
nepemkoA. Y TOCIOHHKY 3 THUTaHHS MO0
CTBOPEHHSI Ta 3aCTOCYBAaHHS BOJSHUX 3aBiC
JUTSL TIEPEIIKOKAHHS il MPSMOTO BOTHIO Ta
TEIJIOBOTO  BUIPOMIHIOBaHHA 1 HPOTHIIT
MPOHUKHEHHS UMY Ta TOKCHYHUX MPOIYKTIB
TOpiHHS HaBEJEHO, 10 HABITh MPOTUIOKEKHI
MepemKkoa B OyaiBiIAX, HalyacTilie yepes
HasBHICTh y HUX DPI3HUX OTBOPIB 1 MpOpi3iB,
HE 3aBXIH BHUKOHYIOTH CBOTO IPH3HAYCHHS.
3a BIJCYTHOCTI HAJEKHOTO 3aXHUCTy LHX
Mpopi3iB  NPOAYKTH TOpIHHA, a B psal
BUMAJAKIB 1 TOIyM’s, TpH  MOXKexax
PO3MOBCIOKYIOTHCSI B CyMDKHI MPUMIIIEHHS.
IIpakTuka moOKa3ye, IO  Yacro, s
3a0e3MeueHHs MIIBAIIEHOTO KJ1acy
(TpaHMYHUX CTaHIB) BOTHECTIMKOCTI TaKUX
KOHCTPYKITIH JI0JIATKOBO, y SIKOCTI
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KOMIIEHCYIOUMX  3aXOJliB,  3aCTOCOBYIOThH
BOJSIHI 3aBICH, HANpUKIAA, 3aCTOCYBAaHHSA
BOJSIHMX  3aBiC 10  MEPUMETPY  JUIS
JIOJTATKOBOTO 3aXHCTy PO3CYBHHUX 3aClIOHIB Y

OTBOpax MPOTUTIOKEKHIX MEPEIKOoI,
NPU3HAYCHUX JUTst MIPOXOJKCHHS
TPAHCIIOPTEPIB.

Y posznini 15 JIBH B.2.2-16 [8] HaBeneni
BUMOTH II[OJI0 BCTaHOBJICHHS JPEHYCPHUX
3polIyBaviB IiJi KOJOCHHKAMH CIICHH Ta

ap’epcueHd  Ta  HABOAATHCA  3HAYCHHS
CepeNHbOi  IHTEHCHUBHOCTI  3pOIIYBaHHS-
PO3MIIIICHHS JPEHYEPHUX 3pOlLIyBayiB

MPOBOJASTH, BUXOSYM 3 TAKMX YMOB: BUTpaTa
BOIM Ha 3pOIIYBaHHSA TMPOPI3iB  CIEHU
npuiimaetecss 0,5 n/c Ha 1 M mpopizy, Ha
3pOIIyBaHHS MOpPTaTy CIeHHU - He MeHie 0,5
n/c Ha 1 M IKUPUHYU TOPTaNy MPU HOTO BUCOTI
1o 7,5m Tta 0,7 n/c Ha 1 M npu BUCOTI OibIie
7,5 m.

Haito0'emHimry iH(opmariiro LI0J0
MPOSKTYBAaHHS BOJSHOI 3aBICH BHKIIAJICHO Y
[9]. Lleit mOKyMEHT MICTUTh BHUMOTHU ILIOJO
po3TalryBaHHs 3aBicH, 11 JTOBXHHH, BUCOTH,
BIJICTaHI MDK 3pOIIyBayaMH, IHTEHCHUBHOCTI
MO/IaBaHHs BOAM BOJSHOIO 3aBICOI0 (TTOBUHHA
Oytu He MmeHie 1 n/c Ha 1 M 11 noBxkuHM). Y
JOJIATKy 70 JOKYMEHTY HAaBEICHO MPHKIIA]
PO3paxyHKYy BOJISHOI 3aBiCH Ha TMOPTOBOMY
npuyai.

Bumornu 1010 OXOJIOJIKEHHS
pe3epByapiB 3 BUKOPUCTAHHSAM BOJASHUX 3aBiC
pernmamentoBano y [10, 11]. ¥V [10], nme
HABEJCHI BUTPATH BOJM HA OXOJIOJKCHHS
Ha3eMHUX BEPTUKATBHUX pe3epByapiB
BHCOTOIO CTIHKM MEHII HIXK 12 M SIK THX, IO
ropsTh, Tak i cycinHix 3 HuMu (0,5 n/c Ha 1 M
JOBKMHH KOJIa pe3epByapy, IO TOPHTH Ta
0,2 1i/c Ha 1 M MONOBUHU KOJa CYCiHBOTO). Y
[11] aHamoriuHO HABOASATHCA  3HAYCHHS
BUTpPATH BOJU HAa OXOJO/DKEHHS HA3eMHUX
BEPTUKAIBHUX PE3epBYapiB BUCOTOI CTIHKH
MeEHII HiK 12 M Ta pe3epByapiB 3 MIaBaOYO0
MOKpPIBIICI0, a TaKOX IS pe3epByapiB 31
CTIHKaMM BHCOTOIO Outbmie 12 M  (kpiMm
pe3epByapiB 3 IJIaBAIOUOI0 IOKPIBIIEIO) K1
ckimamaroth 3HadeHHs 0,751/c wa Iwm
JOBXKMHH KOJIa pe3epByapy, IO TOPHTH Ta
0,3 1i/c Ha 1 M ONOBUHM KOJIa CYCIAHBOTO.

Y [12] mnaBemeno, mo: «/IpeHdepHi
CHCTEMH MOXYTh OyTH NMPHUAATHI, B OKPEMHX
BHUITaJIKaX, JJIS FaciHHS ITOXKEXKI, a B 1HIINX -

JUTSL 3aTI00ITaHHS MTOMIUPEHHIO TIOTYM's, BOHU
MOXXYThb Ooytu HE3JICKHUMH abo
JIOTIOBHIOBATH 1HIII 3aCO0M MPOTHUIIOKEKHOTO
3axucty. [Ipu npomMy HEOOXiIHO 3a3HAYUTH,
mo y HarioHanpHil TpUMITII Y HaBEJICHOMY
JIOKYMEHTI BiMiuaeThes - «J{peHuepHa 3aBica
HE € 3aMIHHHUKOM OyaiBeNbHOI KOHCTPYKIII,
OCKITBKM y pa3i ii mepenbOadeHHS BiACYTHS
Mexa IIPOTUIIOKEAKHOIO BIJICIKY 3
HOPMOBAHOIO MEKEI0 BOTHECTIMKOCTI, a B
pe3ynbrari  MoxumBOi  medopmamii  abo
OoOpyIlIeHHsI HECY4YMX KOHCTPYKIIIA MaTUMe
Micre YIIKOI>KEHHS abo 3HUILIEHHSI
JIpeHdepHoi. 3aBicu. HaromicTh miis 1 poOoTr
noTpiOHO  3a0e3MeuuTH K HASBHICTH
JNOJATKOBOTO  JpKepena  BOAW, TaKk 1
BOJIOBiIBeZICHHA. [0 TOrO K, OXOJOKEHHS
BOJOI0 UMY, IO YTBOPIOETbCA TIiJI 4Yac
MOXEeXi, 3HUXKYE e(PEeKTUBHICTb poOOTH
CHCTEMH  MNPOTHIAMMHOTO  3aXUCTy, a
YTBOPEHHS JOJATKOBOi KIJIBKOCTI BOJSHOT
napyu BHACTIIOK BHUIIAPOBYBAHHS MOTIPUIYE
BUJIUMICTh. 3 IMX HPUYUH MOTIPUIYIOTHCS
YMOBH €BaKyarii.

He puBmgunce Ha WIUPOKUN CIEKTP
3aCTOCYBaHHS BOJSIHUX 3aBiC B HOPMaTHBHHUX
JTOKyMEeHTaxX YKpaiHu, MTUTaHHs HEO0OX1THOCTI
ix BUKOPHUCTAHHS, 0CO0JINBOCTI ix
NPOEKTYBaHHs, 4Yac poOOTH, OOIPYHTOBaHI
BUTpPATHI  XapaKTePUCTUKH, METOIU  iX
BUNIPOOYBaHb BiOOpa)KeHI HEJOCTaTHbO 1
oTpedye TOMOBHEHD 1 YTOYHEHb.

VY [13] BuUKIaAEeHO TEOPETHUYHI OCHOBHU
(G13MYHUX TPOLECIB MOB'A3aHUX 3 TEIJIOBUM
pajialiiHUM BHIIPOMIHIOBAaHHSM Ta HOTO
B3aeMojii 3 BoagHUMH  3aBicamu. lle
€IeKTPOMArHiTHE  BUIPOMIHIOBAHHS, IO
BUHHUKA€E 3a PAaxXyHOK BHYTPIIIHBOI €Heprii
Tima. BoOHO Mae  CyHiIBbHMHA  CHEKTp
BUIIPOMIHIOBAHHS, IHTEHCUBHICTh MAKCUMYMY
SKOTO 3alleXaTh B TeMIepaTypu Tina.

TermoBum BUTIPOMIHIOBaHHSIM
(iHppauepBOHUM  BUIPOMIHIOBAHHIM) €
HEBUINME eJIEKTPOMAarHiTHe

BUIIPOMIHIOBAHHSI 3 JOBXKWHOIO XBHJI BiJ
0,76 mxM 10 420,00 MKM, sIKE Ma€ CBITJIOBI 1
XBWIBOB1 BiacTUBOCTI. [loBiTps mpo3ope s
TEIUIOBOTO BUIIPOMIHIOBAHHS, caMe TOMY TIPH
MPOXO/DKEHH] TEMJIOBHX MPOMEHIB uepes
MOBITPSI HOTO TeMIepaTypa He MiIBULIYEThCS.
AJe moBepxHi, Ha SIKI MOTPAILIsiE IPOMEHHUCTE
TEII0, TOTJIMHAIOTh HWOrO Ta  MOTIM
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HarpiBaroTh MOBITPA, IO iX oTouye. BomsHi
3aBICH Yy BWIJISAII CYIUJIBHOI TOHKOI BOISHOL
mwiBkx  ToBmmHOKO 0,001 M  moBHICTIO
NOTJIMHAIOTH (HE TPOMYCKAIOTh) YacTUHY
CHeKTpy 3 JoBxkuHOK xBmiai A = 3,0 MkM, a
ToBIMHOK B 0,010 M — MOrJIMHAIOTH XBUJII
IOBXHUHOIO A=15wMm. [Ipu OMY
KOPOTKOXBHJIbOBE BUIIPOMIHIOBaHHS
NPAaKTUYHO HE MOTJIMHAETHCA. TOMy IUTIBKOBI
3aBicH  €QeKTHMBHI B  OCHOBHOMY JUIA
eKpaHyBaHHS BUIIPOMIHIOBaHHS
HU3BKOTEMIIEPATYPHUX JIKEPETT.

3arajom, HaBeCHI BUIIIC JIaHi,
MOKAa3yIOTh PO €PEKTUBHICTb BOISHHUX 3aBiC
OI0JI0 3MEHIICHHS HETaTUBHOTO BILTUBY
BIJIKPUTOTO BOTHIO Ta TEIIOBOTO
BUNIPOMIHIOBAaHHA Ha JKHBI  OpraHi3Mu,
npoMucioBe  oOnajHaHHA, MailHO Ta
KOHCTPYKIIIi Oy/iBeNb 1 CIOPYA.

3IaTHICTh BOJSHHX 3aBiC MEPEIIKOIKATH
PO3MOBCIO/DKEHHIO ~ Ta30BHX  CEpPEIOBHIIL
IMIUPOKO  3aCTOCOBYETBCA TMPH  JIIKBimaIil
aBapiiHUX BUTOKIB 13 o0nagHaHHS,
Hampukian, xiopy. [asomonmiOHuiA  XIitop
BaXYUW 3a TOBITpS B 2,5 pa3u, TOMy MpH
aBapiiiHMX BUTOKAX BIH CTENEThCS IO HU3Y,
CTBOPIOIOYM CTiHKY razoBy xmapy. OmgHum 3
HanO1IBII ePeKTUBHHUX 3ac001B 1i JoKami3arii
€ 3ax¥CHa BOJISHA 3aBica, SIKy CTBOPIOIOTH 3a
JIOTIOMOTOI0  PO3MUJIIOBauiB  Boau. Y [14]
HABEJCHO BHUMOTHM WIOJ0  YJAIITYBaHHS
3aXMCHUX BOJITHUX 3aBIC IS CKIIAIIB XJIOPY.
3okpema y m.20 HaBeneHo: «Ha Ttepuropii
CKJIAIIB XJI0pY, SIK1 BIJIIIOBIAIOTH
MiATYHKTaM «a», «O», «r» myHKTy | rmaBu 1
posainy V nwmx I[lpaBun, a Takox OKpeMo
BCTAaHOBIIEHUX BUTIAPHHUKIB, MyHKTIB
MePEBAHTAXKCHHS XJIOPHOT Tapw,
3MIMBOHAIMBHUX  MYHKTIB 1  BIACTIHHUX
TYNHUKIB JIJIS 3aJ1I3HUYHUX BaroHiB IIUCTEPH 13
XJIOpOM  TOBUHHI ~ OyTm  mepeabadeHi
ABTOMAaTUYHI CHCTEMHU KOHTPOJIO aBapiHUX
BUKHU/IB XJIOPY 1 cUCTeMH ab0 YCTaHOBKH iX
JIOKaIi3ari 3a JOIOMOIO0 3aXMCHOI BOISHOI
3aBicu 1 (a00) po3scitoBaHHS 10 OE3MEUYHUX
KOHIIeHTpalii. Cuctema jokami3ailii ra3oBoi
XJIOPHOI XBHJII BOJSIHOIO 3aBiCOI0 TOBHUHHA
OyTu 3abe3reueHa HEOOXIHUMH 3amacaMu
BOJAM 3 PO3PaxyHKy Oe3nepepBHOI poOOTH
MPOTSTOM Yacy, MOCTaTHHOTO ISl JIIKBimarii
BUTOKY XJIOPY 3 YpaxyBaHHSM HalOUIbIION
BUTpAaTH  BOAM  Ha  1HOI  MOTpeOH
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MiAPUEMCTBA. Yucno PO3NMITIOBAYIB,
TiApaHTIB, iX pO3TAllyBaHHS 1 HEOOXITHHIMA
3amnac BOJHU BU3HAYAKOTHCS u

OOIPYHTOBYIOTBCS TPOEKTOM». AHAJIOTIUHO
3aCTOCOBYIOTH BOJISIHI 200 MapoBi 3aBicH IS
0OMEKEHHS PO3ITOBCIOKEHHS napis
ckparuieHux ByraeBomHeBux rasiB  (CBI)
[15]. Oobmexenns mommupenns mapie CBIT
NOCATAEThCS  IIIIXOM  iX  3aXOIUICHHS
CTpYMEHSIMH BOJIM a00 BOJASIHOI Mapu Bropy i
po30aBieHHSI TOBITPSIM 10 KOHIEHTpAaIii
HIDKYE HWXKHBOI KOHIIGHTpAIIMHOI — MEXi
MOILKPEHHS MTOITYM's.

Bigomi MIPUKIIATN €(heKTUBHOTO
3aCTOCYBaHHS  PO3MUJICHOI  BOJIU  IIPH
0CaJ)KyBaHHI UMYy y MPUMIMICHHIX. Takox
BIJOMHM € TPHUKJIQJ] 3aCTOCYBAaHHS BOJSHUX
3aBiC y KaMmepax pPYYHOTO MHEBMATHYHOTO
(dapOyBaHHs, 1€ 3a JOMOMOrOK BOJSHUX
3aBiC 3a0€3MEUYETHCSI OYUIICHHS TOBITPS Bif
TyMaHy HE€ BHUKOPUCTAaHMX [UIS TOKPUTTS
Kpanesb jJakodapOoBUX MarepiaiiB Ta TapiB
PO3YMHHUKIB.

Takum YMHOM, HaBE/ICHI JaH1 TTOKa3yIOTh
neBHY e(eKTUBHICTh BOJSHUX 3aBiC IO
3armo0iraHHI0 MPOHUKHEHHIO pEYOBHH Ha
MOJIEKYJIIPHOMY piBHI (razomo1iOH1
PEYOBHHHU) Ta OUIBII KPYMHUX YAaCTOK (JIUM,
aepo30J1i, Mapyu PO3YMHHUKIB TOIIIO).

HeoOXxigHO BIAMITHTH, IO TaKOX 1
CBITOBHI1 IOCBIJ] 3aCTOCYBAaHHS BOJASIHUX 3aBiC
JUTSL  TJIBUIICHHS TMPOTHIIOKEKHOTO CTaHY
O00'€KTIB  CBIAYUTH MNpPO  IIUPOKE IXHE
BUKOpUCTaHHs (y JaHi poOOTI KOHKPETHI
NPUKIATd HE HABOAATHCS) MAJS: 3POIICHHS
CKJISIHUX (hacajiB Ta BIKOH OyJIBEJb, 3aXUCTY
KUTIOBUX  OyOUHKIB  Bil  TIOXKEX B
€KOCHCTeMax, ISl pO3JiIeHHS OymiBenb Ha
MOXKEXHI 30HH 3 PI3HOI  MOXKEKHOI
HeOe3MeKOo0 TOIIIO.

B InctutyTi AepkaBHOTO yNpaBiIiHHS Ta
HayKOBUX JOCIIKEHb 3 IUBIIBHOTO 3aXUCTY
(a pamime B VYxpHIIL3), mnpoBoxsTscs
TEOpPETHYHI Ta eKCIIepUMEHTaIbHI
nochimkenns [16, 17, 18] B3aemonuii BoASIHUX
3aBIC 3 TEIUIOBMM BWIIPOMIHIOBAHHSAM Ta 3
MPOYKTaMU TOPIHHS MPHU MOXKEXKI: JUMOM Ta
ra3onojiOHMMH pPEYOBHHAMHU, TAaKUMH SIK —
okcup Byremto (IV) ta okcun Byriemto (I1).
[Ipu mpOMy MOCHIIKYIOTBCSI BOJSHI 3aBiCH Y
BUTIISIL TIOJTi TUCTIEPCHUX PO3MUIIEHUX
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CTPYMEHIB, TOHKOPO3MUJICHUX CTPYMEHIB Ta
CYLUIBHUX CIaJal0YiX MOTOKIB.

[TonepenHi eKCIEPUMEHTH TIOKa3aIH PO
e(eKTUBHICTh HIOJI0 EKPaHYIuOoi 3JaTHOCTI
BiJl TEIIOBOTO pamiamiitHoro
BUIIPOMIHIOBAaHHS yCiX BHILE HaBEICHUX
CTPYKTYp BOISHHX 3aBic. Bbyno cTBopeHO
7a00OpaTOpHUM  CTEHA  JUIS  JOCHIIHKCHB
eKpaHylouoi 3JaTHOCTI BOJSHHUX 3aBIC BiJ
TEIJIOBOTO  padialliiHOTO BUIIPOMIHIOBAHHS

(puc. 1).

TR

Pucynox 1 — 3Baranemuii  Burmin
mabopaTOPHOTO CTEHIA IS CKCICPUMEHTAIbHUX
JIOCIIKEHb €KpaHyI040i 3JaTHOCTI BOJISHUX 3aBiC
BiZ MIPOHMKHEHHS TEIUIOBOTO  pajiallifHOTo
BUTIPOMIHIOBaHHS

Jost CYIUTEHUX BOISTHUX 3aBic,
CIa/Ia0UUX 3BEPXy JOHU3Y, OYyJIO BHUSBIECHO
neBHy  e(eKTHBHICTh, 10  TOTpedye
MOJAJbIINUX JOCHIKEHb, BiJ MPOHUKHEHHS
nuMy, okcuay Byriaemio (V) Ta oxcumy
pyraemo  (II). Jns  mocmimkens  Oyrmo
CTBOPEHO nabopaTOpHUA
eKCIIepUMEHTaIbHUI  CTeHH,  3arajibHHi
BUIJISAJT IKOT'O HaBEJCHO Ha puc. 2.

Pucynox 2 — 3Baranemuii  Burag
11abOpaTOPHOTO CTEHAA JUISl SKCIIEPHUMEHTATBHIX
JOCTI/DKCHb €KPaHyo4ol 30aTHOCTI  BOASHHX
3aBiC Yy BHIUIAAI CYHIJTBHOTO MOTOKY, IO CHAIa€
3BEPXY JOHH3Y BiJl MPOHUKHEHHS UMY, OKCHIY
Byruerio (1V) Ta okcuay Byriemto (I1)

[TonepenHi eKCepMMEHTH MOKa3ajiH, 1110
y BOISHUX 3aBicax y BUIJISAI CYIUIBHOTO
MOTOKY, IO CHAJa€ 3BepXy JIOHMH3Y, 3a
MIEBHUX YMOB BUHHKAIOTh HeOakaHi 1eeKTH:
3BY)KEHHS [IUPUHU TIOTOKY IO BHUCOTI,
po3magaHHs JesKUX (parMeHTIB TOTOKY Ha
OKpeMi Kpalul, pO3puUB CYLUIBHOCTI Ta
HasBHICTh TIEBHOI TypOYJIEHTHOCTI TOTOKY,
10 HaBEeZICHI Ha pucC. 3.

Pucynox 3 — 3aranphmii Burmsa cyuinbHOro
CIaJayuoro  BEPTUKAILHOTO — MOTOKY  BOAH 3
YTBOPEHHMH JeeKTaMU
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a) 3arajibHUI BUIJISA]] BUPOOYBAJIHHOTO PUMIIIEHHS

6) 3D 300pakeHHs BUITPOOYBAJIILHOTO MPUMILIEHHS - BUJ 300Ky (y po3pi3i 6e3

OOKOBOI CTIHH)

B) 3D 300pakeHHs BUMPOOYBAILHOTO MPUMIIIEHHS - BHJI 3BEepXY (Y po3pi3i 6e3 maxy)

Pucynox 4 — 3aranpuuii Burisin ta 3D 300pakeHHST BUIIPOOYBAIBHOTO TTPUMIIIICHHS
JUTSL HATYPHUX TOCIIPKEHb BOASHHX 3aBiC
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[IpoBeneni aHamiTHYHI  JOCIIIKEHHS
BIJIMOBITHUX JDKEpeN iHdopMarlii Mmoka3aim,
o0 HaBeleHI JAe(eKTH CyNUTbHOCTAIAY0l
3aBiCH  MOXYTh  OyTH  TMOB'S3aHi 3
MOBEPXHEBUM HATATOM BOAM Ha MEXi pO3ILTY
«BOA-TIOBITPS. [pu IBOMY CHITH
MOBEPXHEBOT0 HATATY JAIIOTh HA TMOTIK BOJIH,
BHACIIIZIOK YOrO  3'ABISETBCS  3BY)KEHHS
HIUPUHA TOTOKY IO BHUCOTI, pPO3MaJaHHS
JIeskuX (parMeHTiB TOTOKY Ha OKpemi
Kparuii, pO3pUB CYIJILHOCTI TIOTOKY.

VYkazaHi JAepeKTH MOXYTh TaKOX OyTH
NoB'A3aHI 3 TYpOYJCHTHICTIO TOTOKY, IO
BUHUKAE, y JaHOMY BHIIQJKy, Ha MeEXi
po3airy «Boma-mMeranm» (MeTal - YacTHHA
KOHCTPYKIIIi 3JMBHOTO MPHCTPOI) Ta ¥y
KUBWJIBHUX TPyOONpPOBOJAaX 3a paxyHOK
KiHEMaTUIHHUX Ta JTUHAMIYHUAX
XapaKTEPUCTHK PYXy BOJH, IO TPOSBIISIOTH
Xa0THYHY 3MIHIOBaHICTh y Yaci Ta mpocTopi.

Jnis ycyHeHHs1 (3MEHIIICHHS) HaBEICHUX
Bulie Je(deKTiB po3moyaTi JTOCIHIHKCHHS
BIUIMBY CIELiaJbHUX XIMIYHUX 100aBOK [0

BOIM AN WiABHINEHHA  €(EeKTUBHOCTI
NPOTUTIOKEKHUX  BOJNSHHMX  3aBic,  JuId
MOKpaLICHHS TAPOMHAMIYHUX

XapakTEepUCTUK TOTOKY TOWIO. AHaIITHYHI
JOCTIPKEHHS TTOKa3ajiu, 10 1€ MOXKYTh OyTH
BHUCOKOMOJIEKYJISIpHI TOJIMEpH, HamNpuKial,

nojgiMepu  TyaHiguHoBOoro  psaay  [19],
BOJIOPO3YHHHI MaKpOMOJIEKYITH SIK
OpUpOIHUX (TOJIicaXapuau - KCAHTAHOBA,

IyapoBi KHCJIOTH TOLIO), TaK 1 CMHTETHYHHUX
MOJIIMEPIB (TOMIETUIEHTOKCH/T, MOTIaKpUiIoBa
KHCII0Ta, TOJiaKpHIIaMiJ] TOIIIO).

Jlist ipoBeieHHsT HATYPHUX JIOCIIKEHb
HAa  TOXEKHO-BUPOOYBAIbHOMY  IOJIITOHI
IOIY HI I3 obmagnano  BHMpoOyBalbHE
NPUMIIIEHHS, 3arajdbHuid By Ta 3D
300paskeHHS SIKOTO HaBEJIEHO Ha puc. 4.

CKOHCTpYHOBaHO 3JIMBHUH MpPUCTPIN
JUTSE CTBOPEHHS TIPU HATYPHUX JOCIIIKEHHSIX
BOJISIHOT 3aBICH JUIsl 3aXUCTY MpPOPI3y Y CTiHI
posmipom IIIxB = 2000 mm X% 1200 mwM,
HaBEJIEHOI0 Ha puc. 4.

3aranbHUA BUTJISAA CYIUTHBHOI BOJSHOT
3aBiCH, CTBOPEHOI LIUM 3JIMBHUM IPUCTPOEM,
HaBEJEHO Ha pHUC. 5.

[To 3aBeplIeHHIO €KCIEePUMEHTAIbHUX
JTOCITIJDKEHB TJIAHYETHCS pO3po0IeHHS
pexoMeHaanin 10710 3aCTOCYBaHHS
MPOTUIIOKEKHUX BOASHUX 3aBIC.

Pucynox 5 — 3araneuuit Burmsan cyuinbHOi
BOJISTHOT 3aBiCH, LIO CTIAAA€ 3BEPXY JOHU3Y

BucHoBKM Ta HANpsAMH NOJAJbLIIMX
aocJigxkenb. Bucsitieni y ynHHINA B YKpaiHi
HOpPMAaTUBHIA  JIOKyMEHTalii Ta  1HIIKUX
JDKepenax — iHpopMmarii  MHUTaHHSA  [I0JO0
3ano0iranHs (3MEHIIEHHsS) Jii HeOe3MmeuyHux
(bakTopiB MOXKEXKI Ha JIIOJCH, MPOMHUCIOBE
o0JasHaHHs, MallHO Ta KOHCTPYKLIi Oy/aiBenb
i CIIOpYI, IUITXOM 3aCTOCYBaHHSM
MIPOTUIIOKEKHUX BOJSHUX 3aBiC BKa3yIOTh, 3
OJIHOTO OOKy, Ha HIMPOKE KOJO OE3MEeKOBHX
3aBJlaHb, SIKI  YCIIINIHO  BUPILIYIOTHCS
TEXHOJIOTISIMU BJIAIITYBaHHS BOJISHUX 3aBIC,
a, 3 1Hmoro OOKy, Ha  HHU3BKY
3aperyJibOBaHICTh I[LOTO TUTAaHHA Ha pPIBHI
BCTAQHOBJICHUX B JIepKaBl HOPMATHUBIB, IO
OOyMOBIIO€ ~ IIMPOKI ~ MOMJHUBOCTI  JUIsS
MOATBINIOTO PO3BUTKY Ta BIPOBAKCHHS
3a3HA4YECHUX TEXHOJIOT1H. CtBoOpeHi
1abopaTopHl CTEHAM Ta BUIPOOYBaIbHI
NUISHKY BOJISHHUX 3aBIC 3@ TEXHOJIOTIECIO SIK
pPO3NWIEHOI, Tak 1 CYHUUIBHO CHaJauoi
BoAsiHOI  3aBich. OKpeclieHO  HampsSIMKHU

IIPOBCACHHA TCOPCTUIHUX Ta
EKCIEPUMEHTAIBHUX JTOCITIKEHb 1010

e(eKTUBHOCTI 3aCTOCYBaHHS
MIPOTUIIOKEKHUX BOJISTHUX 3aBic 3

€KpaHyBaHHS HETaTUBHUX BIUIMBIB TETUIOBOTO
BUIIPOMIHIOBAHHS, MPOHUKHOCTI UMYy Ta
HeOe3MeYHNUX Ta30BUX MPOAYKTIB FOPIHHS, 110
JO3BOJIUTh B TOAANBIIOMY  PO3POOUTH
peKOMEeH 1Al 1010 3aCTOCYBaHHSI
MIPOTHUIIOKEKHUX BOJSHUX 3aBiC Ta MPUHHATH
pIlIEeHHs  [IOJ0  JOIUIBHOCTI  BHECCHHS
BIIMOBIAHMX 3MiH [0 YHHHMX B YKpaiHi
HOPMaTHUBHUX JOKYMEHTIB.
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WAYS AND PROBLEMS OF INTRODUCTION OF FIRE-PREVENTION WATER

CURTAINS IN UKRAINE

O. Tymoshenko®, V. Beneduk®, O. Kornienko, I. Stylyk®, A. Grachov', V. Melnyk?
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The issues covered in the current normative documentation and other
sources of information on prevention (reduction) of dangerous factors of fire
on people, industrial equipment, property and constructions of buildings and
structures by application of fire-prevention water curtains are considered.
These materials indicate the widespread use of this type of fire barrier for
some facilities: for cooling and protection against thermal action of tanks with
flammable substances and easy flammable liquids; to ensure high class (limit
states) of fire resistance of fire barriers, in particular, irrigation of the surface
of fire curtains, fire theater curtains, etc .; as compensatory measures for
additional protection, for example, sliding curtains in the openings of fire
barriers intended for the passage of conveyors, etc. The analysis indicates
the low over-regulation of this issue at the level of state standards. The
results of preliminary analysis of the effectiveness of water curtains for
shielding the negative effects of thermal radiation, smoke and hazardous
gaseous products, both in fires and in the localization and elimination of other
gas and hazardous situations and accidents. Perspective directions of
carrying out of theoretical and experimental researches on the given question
are outlined. It is planned to conduct theoretical, laboratory and field
experimental studies on the interaction of water curtains with thermal
radiation, fire combustion products - smoke and gaseous carbon oxide (IV)
and carbon monoxide (ll). It is planned to study water curtains in the form of
polydisperse sprayed jets, finely sprayed jets and continuous descending
streams. In order to improve the hydrodynamic characteristics of the water
flow in the curtain, a study is planned on the use of appropriate chemical
additives, for example, to reduce the turbulence of the flow, to reduce the
surface tension of water and the like. According to the research results, it is
planned to develop technical requirements for the use of fire water curtains.

NYTU U NPOBJIEMHBIE BOIMNPOCbLI BHEAPEHUA BOOAHbBIX
NMPOTUBOMNOXAPHbIX 3ABEC B YKPAUHE
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Uncmumym 2ocyoapcmeenno20 ynpasnenus i HAy4HbIX UCCIe008AHULL N0 2PANHCOAHCKOU 3auume,
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Yepraccxuti uncmumym noxcapuotui bezonacrhocmu umenu I epoes Yeprobwina

KntoueBble crioBa

AHHOTaUMA

onacHble chakTopbl noxapa,
Tennosoe n3nyyeHue,
TOKCUYHbIE NPOAYyKTbI
ropeHus, MpoTMBOMNOXapHas
nperpaga, NpoTMBONOXapHas
BoAsHasA 3aBeca

PaccmoTpeHbl OCBelleHHble B OEeWCTBYyOLWEd B YKpavHe HOPMaTuBHOMW
OOKYMEHTauMM 1 Opyrmx UCTOYHMKaX MHAOpMaLum BONPOCb OTHOCUTENBHO
npenoTBpalleHnst (YMeHbLUEHMS) OEUCTBMS OnacHbIX hakTopoB noXxapa Ha
noaen, npomMeiwneHHoe obopygoBaHve, NMYLLECTBO M KOHCTPYKLMW 34aHUIA
N COOPYXEHWA nyTeM MpYMEHEHUS MNPOTMBOMOXaPHbIX BOASHbIX 3aBec.
MpvBeaeHbl pesynbTaThl aHanuaa OTHOCUMTENbHO 3P(EKTUBHOCTU BOASAHbBIX
3aBeC MO 3KPaAHWPOBAHWIO HEraTWBHbIX BIMAHWIA TEMNMOBOrO M3MyyYeHus,
NPOHULLAEMOCTM AblMa M OMacHbIX ra3oBbiX NMPOAYKTOB, Kak Npy noxapax, Tak
W NpuW fiokanusauny 1 NMKB1ZaumMmn gpyrux ra3oonacHbix CUTyauuin n aBapvn.
OyepyeHbl NepcrnekTMBHbIE HanpaBeHUs MPOBEAEHUS TEOPETUYECKUX U
3KCNepUMEHTanbHbIX NCCNEeAoBaHUA No NpMBEAEHHOMY BOMPOCY.
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