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Fire Safety
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Jlvgiscokuil Oeporcagruil yHisepcumem 6e3nexu HCUmmeOisibHoCmi

3ACOBHU OTPUMAHHA TA HHEPCIIEKTUBU 3ACTOCYBAHHA
KOMIIPECIMHOI IIHA

IMoxexi kmaciB A Ta B cepex iHIMX KiIaciB IMOXKEXK 3aBHAlOTh 3HAYHOI MarepiaibHOI Ta EKOJIOTIYHOI IITKOIH.
HaiirmonmpeHiIor peuoBHHOO /IS TACIHHS MOXKEXK Kiacy A € Bola, OCKIJIbKHA BOHA Ma€ BHCOKI TOKa3HUKH TEIUIOEMHOCTI,
TEIUIOTH MapOyTBOPCHHS 1 HU3BKY TEIUIONMPOBiAHICTE. OCHOBHUIM MEXaHi3M BOTHETACHOI il BOTU — OXOJIOMXKCHHS 30HH
ropinss. [Ipyu NOTparuIsiHHI B OCEPENoK MOXKeXki BOAa OXOJIODKYE TOPIOYY PEYOBHHY HIDKYE 32 TEMIEpaTypy 3aliMaHHSI.
Tako>x IpH OIIMHAHHI BOJOIO TEIJIa YTBOPIOETHCS Tapa, sIka 3MEHIIy€e KOHLIEHTPAIIiI0 KUCHIO Ta MPOJIYKTIB FTOPIHHS B 30HI
TOPIHHSL.

VY Himeuunni, ABcrpii, CILIA Ta iHmux kpaiHax Bce OibIIOT MOMYNISPHOCTI HAOyBae BUKOPHCTaHHS KOMIpeCiHHOT
nian. [IpuHImn nii cucteMu Ut OTpUMAHHS TaKol MiHW — IIPUMYCOBE BBEICHHS INOBITPS B PO3YHMH IIHOYTBOPIOBa4a 3a
JTOTIOMOTOF0 Komripecopa. Taki cuctemu HazuBaroThes “Compressed air foam system” (CAFS), ski octaHHIM 9acom HaOyTi
IIMPOKOTO 3aCTOCYBaHHS B cBiTi. KoMmpeciiiHill miHI MpUTaMaHHA BOTHEracHa BIACTHBICTH BOIM, XOPOIIA i30JF0OBajbHA
3[IaTHICTh TOPIOYMX TApiB BiJI 30HU peaKIii.

Brmiepimie TexHouorist UIA TeHepyBaHHSA KOMIIpeciiHol miHm Oyma 3actocoBaHa y 1932 poui y Manii. Bona
BUKOPHCTOBYBAJIACs JUIS FACIHHS NMOXKEXK Ha CyJHAX. BiIacTHBOCTI mi€l MiHM OTpUMaNN MO3UTHBHY OLIHKY Ta 'y 1944 pori 1i
noyanu BukoprctoByBatn y BMC CHIA. 3apa3 komrpeciiiHa rmiHa BAKOPUCTOBYETBCS JJIs FACIHHS MOXkex Kiacy A 1 B ta
Ha 00’eKTax, Jie € HeOa)KaHUM 3aTOIJICHHS BOJOIO 1 ITOTPiOHA MiHA 3 XOPOLIMMH a/Ire3MBHIMH BIACTUBOCTSIMHU.

Mera. Metoto crarti € aHaii3 Bukopuctanis CAFS Ta posmmpeHHst rany3i 3aCTOCYBaHHsI KOMIIPECIHHOT MiHK JUIst
racinHs Ha)TONPOIYKTIB MiALIAPOBUM CIIOCOOOM Ta HPH MOJaBaHHI Ha IOBEPXHIO.

BucHoBKH. 3riJiHO 3 IIPOBEICHUM aHAJi30M MOXKHA 3pOOUTH BHCHOBOK, I1I0 CUCTEMH 3 BUKOPUCTaHHS KOMIIPECIfHOT
IiHA HAOUPAIOTh CTPIMKOTO MOMIMPEHHS, TaKi TEXHOJIOTI1 He mepeada4atoTh BAKOPHCTAHHS BETHKOI KiJIBKOCTI BOJH 1 JOBOTI
IIMPOKO 3aCTOCOBYIOTBCS Yy 0araTthoxX KpaiHax CBiTy, 30kpeMa, B Himewunni, ABctpii, CIIIA, Benmkiii Bpuranii Tomo.
OCHOBHI TIepeBary KOMITPECIiHOT MiHKA: MEHIII 3aTpaTH Yacy Ha raciHHs TOXKEKi, MCHIIT BUTPATH BOJH Ta MIHOYTBOPIOBAYA
Bogu (2-5 pasm) i miEm (5-15 pasiB), MOXIIMBICTP TONABAHHSA IIIHA Ha BEJHKY BIJCTaHb, a TaKOX TaciHHA
enekTpoobnaHaHHs. TakoK CiiJ] 3a3Ha4YMTH, 110 KOMIIPECiifHa MiHa 3HAYHO JIETIIa, a TOMY Lie ITi/BUIIyE MaHEBPEHICTh
CTBOJIBIINKA, TA JIa€ 3MOTY LIBHUALIE 3MIHUTH HO3MMLiI0. TakoxX, pyH BUKOPUCTaHHI L€l MiHK, 3aBASKHA HU3bKOMY BMICTY
pinuHHOT (ha3u, 3MEHIIYIOThCS TOOIYHI MaTepiaibHi 30MTKH NPH TaCiHHI TI0XKEX )KUTIOBUX OYAMHKIB.

€ rinoresa, 110 Ui BUJ MIHU MOXE BHUKOPUCTOBYBATHCH [UISl MTOJaBaHHS HA MOBEPXHIO FOPIOYOT PIIMHH, a TAKOX
BUKOPHCTOBYBAaTUCh IS «IIiJIIAPOBOIO» TaciHHS pe3epByapiB 3 HadToro Ta HadTONpOAyKTamMH. BuxopucraHHs
KOMIIPECIHHOI MHH «ITiAIIapOBUM» CIIOCOOOM, SIK 1 [TOauero Ha MOBEPXHIO HE BUBUCHE B YKpaiHi Ta 3a il MeXaMH, BiJICYTHI
BIZINIOBiTHI HOPMATHBHI JOKYMEHTH. Y HaIIil TinoTte3i nepeadadaeMo, 10 KoMIpeciiiHa miHa Oyzie MBHIKO MOKPUBATH
MOBEPXHIO 1 TPUMATUCH JOBTHI Yac Ha MOBEPXHI HE PYHHYIOUHCh, TAKAM YHHOM HE JIABaTH TOPIOYKMM apaM MOTPAILISATH B
30HY TOpiHHS, OyTH eKpaHOM MiX ToyM siM Ta n3epkajioM JI3P ta I'P, oxonomkyBaru HarpiTi nosepxHi. Komnpeciiina nina
Mae OTbIy CTIHKICTh HDX 3BHYaiiHa, MoBiTpsiHO-MexaHiyHa miHa (I[IMII). [ns miaTBeppkeHHsT ab0 CIpOCTYBaHHS i€l
rinoTe3n y MailOyTHpOMY OyIlyTh HPOBEEHI JOCIIDKEHHS 3 TaciHHS NMOXeX y pesepByapax 3 JI3P ta I'P ta BuzHaueHHs
ONTHMAJIbHUX KOHIICHTPALIH BITYM3HAHUX HiHOYTBOproBauiB (I1Y) it orpuMaHHs KoMnpeciitHol miHM.

KunrouoBi ciioBa: xommpeciiiHa niHa, rasonanoBHeHa miHa, Compressed air foam system, ONE SEVEN, pesepByapu
3 HaTOTHO.

V. V. Kovalyshyn, N. R. Velykyi, Vol. V. Kovalyshyn, T. M. Voitovych, M. P. Sorochych
Lviv State University of Life Safety

MEANS OF OBTAINING AND PROSPECTS OF USING COMPRESSION FOAM

Fires of classes A and B among other classes of fires cause significant material and environmental damage. The most
common substance for extinguishing the fires of class "A" is water since it has high values of heat capacity, the heat of
vaporization, and low thermal conductivity. The main mechanism of extinguishing water - cooling the combustion zone.
When falling into the fire cell, water cools the combustible substance below the temperature of ignition. Also, in absorbing
water, steam is formed, which reduces the concentration of oxygen and combustion products in the combustion zone.
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In Germany, Austria, the United States and other countries, more popular is the use of compression foam. The principle
of the action of the system to get such a foam is compulsory entering air into the foaming agent solution by the compression.
Such a system is called "Compressed air foam systems" (CAFS), which have recently become widespread in the world.
Compression foam has external water effects, good insulating capacity of combustible vapours from the reaction zone.

For the first time, the technology for generating compression foam was used in 1932 in Denmark. It was used to
extinguish fires on ships. The properties of this foam received a positive assessment, and in 1944 it began to use it in the US
Navy. Now compression foam is used to extinguish the fires of class A and B and on objects where there is undesirable water
flooding however foam with good adhesive properties is required.

Purpose. The purpose of the article is to analyse the use of CAFS and expansion of the field of compression foam for
extinguishing petroleum products in a substrate method and when submitted to the surface.

Conclusions. According to the analysis, it can be concluded that systems for the use of compression foam are gaining
rapid spread, such technologies do not provide for the use of a large amount of water and are quite widely used in many
countries of the world, in particular in Germany, Austria, the United States, United Kingdom, etc. The main advantages of
compression foam: smaller costs of fire extinguishing, less water consumption and water foaming (2-5 times) and foams (5-
15 times), the possibility of foaming for a high distance, as well as extinguishing electrical equipment. It should also be noted
that compression foam is much easier, and therefore, it increases the manoeuvrability of the Creation and allows you to
change the position faster. Also, with the use of a given foam, due to the low content of the liquid phase, side material damage
is reduced at extinguishing fires of residential buildings.

There is a hypothesis that this type of foam can be used to feed on the surface of the combustible fluid as well as used
for the "sublayer" extinguishing of oil and petroleum product reservoirs. The use of compression foam with a "substrate"
way, as well as the supply to the surface is not studied in Ukraine and abroad, there are no relevant normative documents. In
our hypothesis, we anticipate that compression foam will quickly cover the surface and hold a long time on the surface
without collapsing, thus not giving combustible couples to fall into the combustion zone. To be a screen between flame and
mirror LZR and GR, cool the heated surfaces. Compression foam has more excellent stability than the usual air-mechanical
foam (PMP). To confirm or refute this hypothesis, research will be conducted, extinguishing fires in LZR and GR reservoirs
and determination of optimal concentrations of domestic foaming agents (PU) to obtain compression foam.

Keywords: compression foam, gas-filled foam, compressed Air Foam System, One Seven, Oil Reservoirs.

Beryn. Koxnoro poky B VYkpaini HaOyBae
aKTyaJIbHOCTI Tpo0JjieMa 3aroOiraHHs Ta JIKBiAaIil
NOXEXK. 30UTBIIYETHCSI BAPOOHULITBO 1 BUKOPUCTAHHS
HapTH Ta HAPTONPOAYKTIB, ISl SKUX HEOOXiTHO
3a0e3NeynTH  TNOXKEeKHy  Oesmeky — mijg — dac
TPaHCIIOPTYBaHHS, 30epiraHHs Ta BAKOPHCTAHHSL.

[IpoRiBmmM aHai3 JiTEpaTypHUX JKEPEN, MOKHA
BCTaHOBUTH, 1110 TpuOII3HO 90 % noXkexx npuraae Ha
BEPTHKAIIBHI pe3epByapu cTajiei. Ha ropinus HadTu
MIPUTIAJIAE Bil TPETHHW O YBEPTi, a Ha TOPIHHA
OeH3uHy — OMM3pKO TOJNOBMHM BUMankiB. B 60%
BUMAJKIB Ha TMOYaTKOBOMY €Talli CHOCTEPIraeThCs
BUIX1]I 3 JIa/ly aBTOMAaTHYHUX CHCTEM TOXKEKOTaCiHHSI.

[IpoanamnizoBaHo neski AaHi 3 pe3epByapHUX
MOXeEXK B iHIIMX KpaiHax. [Ilopoky MarepianbHi 30HTKH
Ta KUIbKICTh KEPTB BiJl MOXKEXK 1 BUOYXIiB CTPIMKO
3POCTAIOTh 1 IOCATAIOTh TAKUX BEJIMYMH, IO TX TaCiHHS
HaOyBa€e Ba)KJIMBOTO JIEP>KAaBHOTO 3HadeHHA. Jlumie B
CHIA mopivHi 30MTKH BiJI TOXKEXK 1 BUOYXIB CATAIOTH 5
MIIpJ JosapiB. 3a KOPIOHOM [UISl TaciHHS TOXEX
TBEpIMX PEUOBMH 1 MarepianiB BHUKOPHCTOBYIOTh
criemianbHi  miHOyTBOproBaui  (class A foam,
MHOYTBOPIOBaui Kilacy A), po6o4a KOHIIGHTPALIisl SIKHX
cranouth 0,3-0,4%, mo B 15-20 pa3iB HmWXYe Bix
KOHIICHTpALIT 3BHYANHNX MHOYTBOPIOBAYIB,
BUKOPHCTOBYBAHHMX JUISl TacCiHHS TOXKEXK TOPIOYUX 1
JIETKO3aUMHCTUX PiAUH. AJBTEPHaTUBHUM CIIOCOOOM
OTPUMaHHS MiHMA € MPUMYCOBE BBEIEHHS MOBITPS B
PO34YMH MiHOYTBOPIOBAYA 3a JOMOMOTOI0 KOMIIPECopa.
3a KOPIOHOM TaKi CHUCTEMH HA3UBAIOTHCS compressed
air foam system (CAFS — ninorenepyroya cucrema 3i
CTHUCHEHHUM TOBITpsiM, ckopodeHo IICCII) abo

texHonorist ONE SEVEN, siki ocTaHHIM 9acoMm HaOym
3HAYHOTO TomupeHHs [1].
AHaui3 T0CBily 3aCTOCYBaHHS KOMIPECIHHOT MiHi

B CIIA, Himeuuuni Tta Pocii pgoBogaTh, 110
MIHOTEHEepYIoUl  CHCTEeMH MalTh psiJ|  Iepesar
TIOPIBHSIHO 3 TPaaULIHHUMHA TEXHOJIOTISIMHA

TIO’KEKOTACIHHS, a caMe:

- edekTHBHICTh (3MEHILICHHSI Yacy raciHH:);

- MeHma BuTpara Bomu (2-5 pazm) i
miHOyTBOproBada (6-10 pasiB);

- IIBUJKE B3HIKCHHS TEMIIEparypd B 30HI
TOpiHHS,

- He3Ha4HI MOIIKO/PKEHHS MaliHa Yepe3 BILTUB
BOZM;

- HEBEIMKHH oIip B TPyOOIPOBO/IAX;

- 30LIBINEHHS JAIBHOCTI ITOAaYl MiHH;

- BHCOKA CTIMKICTh Ta ajre3is MiHy;

- HeBenuka koHueHTparlis [TY (o 0,3-0,4%) B
PO3YHMHI JIJIS OTPUMAHHSI TTiHH.

3a octaHHi pokM B YKpaiHi Maibke BOBiul
301TBIIMIIACE TPUBATICTD JIKBiMawii noxex 3 28-30 XB.
110 53-55 xB. Baromoro npuarHOIO € 3HAYHE 3HKCHHS
MIPOITYCKHOT 3IaTHOCTI BYJIUIIb CIPUYHHEHE 3HAYHUM
301TBILICHHSIM KITBKOCTI aBTOMOOLTIB Yy HaceleHHs,
0co0NMBO y MiKoBI roguHu. [lepesary B miil cuTyarii
MAaroTh OUTBIII MaHEBpPEHi MayorabapuTHI aBTOMOOLII,
aJie Ha JKaJlb BOHU HE MalOTh MOKJIMBOCTI JOCTABISATH
BOTHETaCHI PpEYOBMHH Yy BelHMKUX 00’eMax. I[lpu
3aCTOCYBaHHI KOMITPECIHHOI TNHHM BUTPaTH BOOU
MOXKHa 3MeHmMTH y 5-15 pa3iB 1 3aBmsgkm i
€(EeKTUBHOCTI CKOPOTHUTH 4Yac TaciHHS TOXEXi Y
5-7 pasis. [2].
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MerTo1o cTaTTi € anani3 Bukopuctanas CAFS ta
pPO3IIMPEHHST Taly3l 3acTOCYBaHHS KOMIIPECiitHOi
OiHK U TaciHHS HapTONPOAYKTIB MiAIAPOBUM
croco0oM Ta MpH MOAABaHHI Ha MMOBEPXHIO.

Opmna 3 HaWMAacIITAOHIMMX MOXEXK B YKpaiHi
BuHUKIA 8 uepBHs 2015 poky Ha HadTOOa31 «bPCM-
Hagray. Jlo mikBimamii moxkexi Oyno 3amistHO 939
yoJIOBIK Ta 117 OOMHHUIE TEXHIKU. 3aBIIKH IisM
PATYBaJIBHUKIB y mepiri 12 rognH Baajgocs 3amodirtu
PO3MOBCIOMKEHHIO BOTHIO 332 MEXi TepHTOpii
HadpTOOa3M, 30KpeMa Ha TMOpydY pPO3TaIIOBaHY
HagTrobazy «KJIO», BiiicbkoBy 0azy, ae 30epiranmcs
Ooenpumnac.

[loxeka BUHUKNA y AeHHUHA wac mobu. YUepes
BIJICYTHICTh 00BalTyBaHHS 1 IIUTbHE PO3TAITyBaHHSIM
pe3epByapiB CTBOPHIIMCS YMOBH ISl iX IIBHIKOTO
MPOTPiBaHHS, MOIIKO/KCHHS, 3aiiMaHHS Ta BUJINBY
JI3P. Ha Teputopii HadTOOa3m Oyau OEH3WH,
IU3ebHE TMalbHe, CyMilll HEKOHAMIIMHUX (Ppakiii
HapTONPOAYKTIB, Ta30N0AI0OHHI TIPOTIaH.

Ha mouaTkoBOMYy eTari MoXexi JJIs IPOBEICHHS
miHHOi aTaku Oyll0 HEAOCTaTHBO CHII Ta 3ac00iB, a
TakoX HejocTtatHbo 3amacy IIY. Jlume dwepe3 3
TOAMHHU BiJ TIOBIIOMJICHHS NP0 IOXKEXKY BIAIOCH
3a0e3rmeunT TomaBaHHSA po3umHy [IY Ha wMicme
PO3MHBY, a 4epe3 4 TOAWHH MPOBEACHO NEPIIy MiHHY
araxy.

[Meprri miHHI aTaky MO3UTUBHOTO PE3YyJIBTaTUB-
HUMH He Oyno dvepe3 moctiiiHe BuTikanHs JI3P 3
apMaTypu Ta TOIIKOYKCHUX pe3epByapiB, IIBUIKE
PO3TMOBCIOIKEHHST TIOXKEXKI Ta BUCOKY TEMIIEpaTypy.

KT'II oronocuB mpo MOBHY JIKBIJAIII0 TOXKEK]
nuuie 20 yepBHa 2015 poky.

Axmio mignpueMcTBo Oyno O 3abe3mnedeHe
CTaI[iOHApHOIO CHCTEMOIO “‘IiIIapOBOTO” TaCIiHHS
a0o Malio 3] JOCTATHIO KUIBKICTH
IUTIBKOYTBOPIOBabHOTO [TY /17151 MpOBENCHHS TIHHUX
aTak Ha IMOYATKOBUX CTamisX IIOXKEXKI, TaKuX
BaXKUXHACIIIKIB MO)KHA Oyi10 6 YHUKHYTH [1].

KommnpeciiiHa miHa TeHepyeThesl y CIeIialbHIX
cucremax — CAFS (3 anmiiicbkoi — compressed air
foam system). OCHOBHUMU CKJIaJJOBUMH €JIEMEHTaMH
cuctemu CAFS e nmoxexxnuit Hacoc, kommpecop (abo
0aloHW 3 TOBITPSAM) 1 CHCTEMa pEryJIOBaHHS
noAaBaHHs  MiHOyTBOpioBaya. /[l  oTpuMaHHS
KOMIPECIHHOT MiHM BHUKOPHCTOBYIOTBCS Ti X TpH
CKJIaJI0Bi (BOJIa, TIHOYTBOPIOBAY 1 MOBITPS), IO ¥ JIIsI
TeHEpyBaHHS MOBITPSHO-MEXaHIYHOT iHY.
OcnoBHoto BinminHicTIo cuctemu CAFS € npuHimmn
3MIIIYBaHHS BOJHOIO PO3YHMHY ITIHOYTBOPIOBaua,
SKWH Yy BHUMAJIKy CTBOPEHHS KOMIIPECIHHOT MiHU
BiOYBa€TbCs HE TMAcHUBHO (€XKEKILIEI0 MOBITPS
CTpyMEHEM BOAHOTO PO3YMHY MiHOYTBOpIOBaya), a
AKTHBHO — HAarHITaHHSAM TIOBITPS y 3MINIyBajJbHY
kamepy. Ha puc | HaBeneHO cxeMy TeHEpyBaHHS
KoMITpeciitHoi minu [3].

Pucynok 1 — Cxema yTBOpEHHsI KOMIPECIHHOT MiHMU:
1 — 6asnoH 31 CTUCHEHNM TOBITPSM; 2 — EMHICTb 13
BOJIOIO; 3 — KapTPHIXK 13 MIHOYTBOPIOBAYEM;

4 — nokexHUi CTBOI; 5 — cudoHHA TpyOKa;

6 — kamepa 3MilryBaua; 7 — Kamepa 3
MiHOT€HEPYIOYHMH BCTAaBKaMH

AHaJi3  cBiTOBUX BHPOOHMKIB  3ac00iB
NPOTHIIOKE;KHOTO NPU3HAYEHHS cucTeMu
ra30HANOBHEHOI NiHM, HaBeleHHs IepPeA0BOro

CBITOBOTO0 J0CBiy Y JTaHUX PO3POOKaX, NOPIBHAHHS
JTOCSITHEHD Y il rajys3i.

OmHUM 3 HAMOLTBI BIZIOMIX BUPOOHUKIB CHCTEM
ra3oHarnoBHeHOi miHM € HiMenbka ¢ipmMa «ONE
SEVEN» [4], ska BoJOIiE NIATEHTOM Ha IO
TEXHOJIOTII0 Ta BUTOTOBIIAE CTAIliOHAPHI Ta MOOLIBHI
YCTaHOBKH TTOXKEKOTACiHHS.

niHa

Pucynok 2 — Cxema OTpUMaHHs Ta30HAIIOBHEHO] TiHU:
1 —Hacoc; 2 — rucTepHa A7t BOIH; 3 — EMHICTB 3
MMIHOYTBOPIOBaYEeM; 4 — MHO3MIIIIYBaY; 5 — KOMIIPECOp
(6asT0HM 31 CTUCHEHUM TTOBITPSIM)

Cuctemu  «ONE  SEVEN»  renepyioTh
ra3oHariOBHEHY IiHY 3 BMICTOM IiHOYTBOpIOBaYa B
po3unHi y mianazoni Big 0,3 mo 1 %. Ilpu mpomy
CHiBBIHOLIECHHS 00'€EMY pPO3YHMHY MiHOYTBOPIOBaYa J10
00'eMy TMOBITPsl y TOTOBIH MiHI CTAaHOBHUTH 1:7, 1m0 i
HaOyno BimoOpaxeHO y Ha3Bi TexHomorii. Ha puc. 3
300pak€HO CTaliOHApHY YCTAHOBKY IOXKEKOTaCiHHS
«ONE SEVENy [5].
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Pucynox 3 — Cranionapna ycraHoBka noxexoracinas «ONE SEVEN)

Ha puc. 4 HaBemeHo TpHUHIMN POOOTH M€l
cucreMd. BongHuil Hacoc ToJae BOJHUN PpPO3YMH
MIHOYTBOPIOBAYa JI0 MIHOTEHEePaTopa, 110 SIKOTO B CBOIO
4epry KOMIpecop HarHitae moBiTps. JKuBineHHS

BAOK HepyBaHHA

\—/

Komnpecop

-
Enextpmuanmin 6nok”

Boaanmi Hacoc

€JIEMEHTIB CUCTEMH 3IIHCHIOE ETICKTPUYHUIA OJIOK, a
OJIOK KepyBaHHS BIJIIIOBIIA€ 32 CITiBBIHOIIICHHS BOIH,
MIiHOYTBOPIOBaYa Ta MoBiTpsL. Bif miHOreHepaTopa Bxke
TOTOBA MTiHA PYXa€ThCS O CTIOKHUBAYIB.

Porop
e

NiHorexneparop Pyxas

Pucynok 4 — [Ipunnun po6otu ycraHoBku «ONE SEVEN»

Oxpim HaBegeHoro, kommaHis «ONE SEVEN»
BUTOTOBIISIE TAKi YCTAHOBKH TIOXKEKOTaciHHSA [5]:

- Stored-Energy-Systeme — 3aMKHEHa crcTeMa
3 3alacoM BOIM, ITIHOYTBOPIOBaya Ta TIOBITPS Ja€
MOXJIMBICTh TIpaiioBaTi 10 10 XBWIIMH IIpU TaciHHI
TTOKEKI;

- Maxi-Xtinguisher — wmana cramionapHa
cucTeMa 13 3a3lalieTiib TiJTOTOBICHAM BOIHUM
PO3YHMHOM ITiHOYTBOPIOBaYa, 110 epeOyBaE ITi/T THCKOM,
XapaKTEePU3y€ETHCS IIBUIKUM TPUBCICHHSM Y JIif0;

- Wandhydranten WXS — cramionapHa
HACTIHHA CHICTeMa TIOXKEXKOTACIHHS, M0 MOXe OyTh

BUKOPHCTAHA SIK aJIBTEPHATHBA 3BHYANHIM MTOKESKHIM
KpaHaM, Ma€ pyKaB JIOBKHHOIO 10 60 M Ta JaibHICTh
nozadi cTpyMeHs iy Ao 15 M npotsarom 20 XBUIIMH.

Texnomoris ONE SEVEN  sBmse  coboro
BUCOKOC(DEKTHBHUIA 3aci0 TOXKEKOTaciHHS Ui BUKO-
PHUCTaHHS SIKOTO TMOTPiOHA JIMILE HE3HAYHA KIJIBKICTh
Bomu. «ONE SEVEN» mmpoko BHKOPHCTOBYETHCS B
Oararbox KpaiHax CBiTY, 30kpema, B HimeuuwnHi, ABCTpii,
Opanuii, CILIA, Benukiii Bpuranii, Pocii.

Agcrpiiicbka  kommaHnist  Rosenbauer — mae
3aIaTeHTOBAaHy TEXHOJIOTII0 Ta30HAIIOBHEHOI MiHH
CAFS. 3aBnsixu noTy>kKHil TEXHOJIOT 11 raciHHsL, MPOCTOTI
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BUKOPDUCTaHHS Ta Oe3reli 3aCTOCYBaHHS CHUCTEMH
miHHOrO TacimHsA crucHeHmM moBiTpsM CAFS €
CHCTEMOIO [UISl  YHIBEPCAIBHOTO  IMOMKEKOTACIHHSL
3aBnsgKM Pi3HOOIYHOMY ACOPTHMEHTY MPOAYKIIT st
BCIX MOMKJTMBUX BUMOT 3HAW/IETHCS BiJIIOBITHE PIllICHHS
Ta MOXKHA OCHACTUTH $IK HEBENWKI MYyHIIUIAIbHI
MOKEeXKHI  aBTOMOOiT, TaKk 1 BEIMKI IPOMHCIIOBI
MOKEKHI aBTOMOOLTI [6].

Kommawniss Rosenbauer — omuH 3 HaiOUTBIIMX
BupoOHuKiB cucteM CAFS. B waiiOytHpomy mis
OTPUMAaHHS KOMIpECIHHOI MHA MH  MOXXEMO
Opi€HTYBATUCh Ha PI3HOMAHITHI CUCTEMH IIi€l PipMHuL.

- CAFSMOBILE — MoxHa BUKOPHCTOBYBAaTH
HA ICHYFOUMI MOXEXHUX aBTOMOOLIAX i3 BOYJIOBaHUM
HAaCOCOM Ta CHUCTeMOIO Jo3yBanHsS miHM. Lle

OITTMMAJTbHA CHCTEMa ISl OTPUMAaHHS KOMITPECIHHOI
TIHY U1 TIOKEKHOTO aBTOMOOLIA [6].

Pucynok 5 — Cucrema CAFS MOBILE

Cucrema CAFS MOBILE nerko MonepHi3yeTbest
3aBJISIKM TOMY, IO MPAIIOE HE3AJISKHO BiJI 30BHIIIHIX
JDKepen eHeprii (IBUTyH a0o CHJIOBHWIA arperar) Ta
TEXHIYHUX CcHCTeM (BOyIOBaHMII Hacoc, cUcTeMa
JIO3yBaHHS TMiHA a00 KOMIIPECOp), a TAKOXK 3aBISKH
MaJTii TIoIi, SIKy BoHa 3aiimae. Llg cucrema migxonutb
JUIs Oe3MoCepeTHHOTO IaciHHs MOXEXK Kiacy A ta B, a
TaKOXK JUIsl IPEBCHTUBHOIO 3aXUCTY 00'€KTIB, CXUIIbHUX
IO pU3MKY 3aiiMaHHsl, UIsTXoM HaHeceHHs miHu CAF.

- RFC CAFS Cube — 11e He3anexHa cucreMa
CHiHIOBaHHSI CTUCHEHOTO TIOBITPSI, BUKOHAHA y BUITISIII
MOTOIIOMITOBOTO O110Ka. KpiM Bosioroi Ta cyxoi miHU Ha
crucienomy nositpi  (DLS  400/1200), moxHa
3aCTOCOBYBAaTH HYHCTY BOXLY, @ TAKOX 3MOYYBAIBLHUN
areHT abo CyMilll BOAW Ta CIIHIO BaJbHOTO arcHra.
BcraHopneni B crarlioHapHOMY TOJIOXKEHHI 200
3MOHTOBaHI Ha PYJIOHHOMY KOHTEHHEpi, NOXEKHI

aBTOMOOLTI 0e3 BOISTHOTO Hacoca MOXYTh OyTH JIETKO
OCHAIIEHI CHCTEMOIO THOYTBOPEHHSI HA CTHCHEHOMY
TIOBITpi [6].

- CONTI CAFS 400-2400 — sixmio motpiOHa
VHIBepCAJIbHA CHCTEMa IIOKEKOTACiHHs, sIKa 37aTHa
BIOpAarucsl 3 PI3HUMM CLEHApisIMA PO3rOPTaHHS, TO
raydka cuctema CONTI CAFS 400-2400 3 noty>xHOI0O
TexHojoriero noxkexoracinas CAFS e onrumanbHOIO
CHCTEMOIO JIJIS TIOKEKHOTO aBTOMOOLIIS [6].

3a  ¢i3uuHMMM  mapaMeTpamMu  (KpaTHICTIO)
KOMITpeciliHa TiHa OyBae TphOX BHIIB [2,3]: «MOKpa
(wet)» K =1 -5, sika 3aCTOCOBY€EThCSI HAYACTIIIE JIs
raciHHs TNOXEX 30BHI mpumimeHs; «pigka (fluid)»
K= 5 - 10, sixa 3aCTOCOBYETBCS ISl TACIHHS TTOXKEXK Y
MPUMIIIEHHSX, 1 «cyXa, abo »xopctka (dry or stiff)»
K =10 — 20, sxy MO:XHa 3aCTOCOBYBaTU JJIsl 3aXUCTY
MOBEPXOHB Bifl TEIJIOBOTO BUIPOMiHIOBaHHS (pHcC. 6).

—

Pucynox 6 — Bunu kommpeciiinoi minu
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Pucynok 7 — Cucrema CONTI CAFS 400-2400

- FLASH CAFS 30-400 — sxmo 3a jayke TOTYXHOIO TexHouorier racinas CAFS, crerianbHo
KOpOTKHMI dYac 3a JOIMOMOroro Jadera HEOOXiTHO  po3po0ICHOI0 s JadeTiB Ta MPH3HAYCHOIO IS
MOJaTH TyXKE BEIWKY KUIBKICTh THH Ta IOHOJAaTH  pi3HMX THIIB JadeTiB Rosenbauer, € ontnManbHOIO
Benuky Biicranb, To FLASH CAFS 30-400 3  cuCTeMORO JuIs TIOXKEKHOTO aBToMoO1Is [6].

Pucynox 8 — Cucrema FLASH CAFS 30-400
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OcobmuBocTi cucTeMH:

- BUKOpUCTaHHS Oyap-fKoro  BOYZOBaHOTO
Hacoca, a TAKOK CUCTEMH TMONEPEIHBOTO 3MIllyBaHHS
miHu a00 CHCTEeMH JI03YBaHHsI TUCKY MiHHY;

- 3pyuHe KepyBaHHS 3a gomomororo LCS
(LogicControlSystem), a Takok JETKHHA 1 MIBUAKHAN
3amyck podoru CAFS;

- TIXOOWTH ISl TPSMOTO TaciHHS TBEPAWX 1
PIIKKX TTOXKEXK, 8 TAKOXK JJIsI TPO(DLTAKTHIHOTO 3aXUCTY
00'eKTiB, SIKI MiATAIOTHCS PU3HUKY 3arOpSIHHS IILUISIXOM
3actocyBanHs miHu CAF;

- TIPOCTWH TIpOIEC TaciHHA, IO EKOHOMHTb
BOrHeracHy peuoBuHy, 3apasku miHi CAF, ska
NPUIMIIAE 10 TIOBEPXHI, 1[0 TOPUTH Ta BUIAPOBYETHCS 3
TIOBEPXOHB, SIKI II1e TapsIdi;

- npubmnsHo Ha 20% OLIBLIMI BUJIT 1 BUCOTA,
HiX y 3BuuaiiHoro [IMIT;

- BHUINA TOYHICTh 1 Kpalla BHAUMICTh, HDK Y
3BUYAIHOTO MPOIIeCy TOBITPSHOI TiHU;

- MiHIMQJIbHI TOIIKOMKEHHS Bl IOKEXK1 Uepe3
HeraifHe TPHIYIIEHHS TMONyM's, a TaKoX HE3Ha4HI
TIOIIKO/DKCHHST BOJIOK0 uepe3 TMOBHE BHITAPOBYBAHHS
BOIH, MOB's13aH01 3 miHow CAF;

- OljpIIa €eMHICTH BOTHETaCHOI PEYOBHHH TIPH
TI JKe KIIBKOCTI BONM  3aBISKH  AKTHBHOMY
M{HOYTBOPEHHIO;

- 3pydYHe HAllOBHEHHS OAJOHIB 31 CTHCHEHHUM
TTOBITPSIM Yepe3 30BHIIITHE 3’ € THAHHS.

- SKYCAFS - sKmo BOTHEracHi pEYOBUHU
MOTPIOHO TPAHCIIOPTYBAaTH HA KiIbKAa COTEHb METPIB
Bropy y 0ararortoBepxoBOMY OYAWHKY 1 TPH IHOMY
BOHM 30epeXyTh MOBHY €(DEKTHBHICTH TaciHHSA, TOMI
SKYCAFS, crermiaapHO po3poOieHUI sl BUCOTHOT
T JHOMHOCTI, 3 OTO TIOTY)KHOIO TEXHOJIOTI€I0 TaCiHHS
CAFS € onTtumaipHOIO CHCTEMOIO TacCiHHS JUIs
MOXKEXKHOI Mamiad. Moke BHKOPHCTOBYBATHCSI

a1 99% ycix BHCOTHMX OyliBeJab y BCbOMY
cBiTi! [6].

Pucynok 9 — Cucrema SKYCAFS

Oco0nMBOCTI CUCTEMHU:

- BHUKOpUCTaHHS  OyIb-SIKOTO  BOYIOBaHOTO
HACcOCa, a TAKOXK TOTYXKHOI CHCTEMH JIO3YBAaHHS ITiHU
DIGIMATIC;

- IHIMBiIyaIbHHH  BHOIp 13 IIHPOKOTO
ACOPTUMEHTY DI3HOMAHITHMX CHCTEM Ul TeHeparii
CTHUCHEHOTO HOBITPS;

- 3pyuHe ympapiiHHsA 3a jgornomororo LCS
(Logic Control System), a Takok JISTKHI 1 IIBUAKAN
3anmyck pobotu CAFS mupisxoM aktuBamii TphOX
KHOTIOK;

- MAXOAWTH YIS MIPSIMOTO TaciHHSA TBEPAMX 1
PIIKHX TIOXKEXK, a TAKOXK IS TPO(IIAKTUIHOTO 3aXUCTY
00'eKTiB, SIKI MiAJAIOTHCS PU3HUKY 3arOpSIHHS IUIIXOM
3acrocyBanss miHu CAF;

- BUHATKOBA JIOBKUHA Ta BHCOTA
TpancnopryBanHs (10 400 MeTpiB) 3aBASIKU LIJIaHTaM,
3anioBHeHUM miHOI0 CAF;

- BelMKa Oe3reyna BIICTaHb MK
KOPHUCTYBaueM 1 MOXKEIKEIO, a TAKOK TACIHHS TTOXKEXK] Y

BAKKOJIOCTYITHUX MICISIX 3aBIISIKH Yy/IOBIM JajJbHOCTI
oj1aBaHHs Ta BUCOTI BUKK Y MiHU CAF;

- MiHIMaJTbHI TIOIIKO/DKEHHS BiJl TIOXKEXKi depe3
HEraifHe TPHIYIICHHS TMONXyM's, a TaKoX HE3Ha4Hi
IOIIKO/PKEHHST BOJIOI0 Yepe3 IOBHE BHIIAPOBYBaHHS
BOIHM, ITOB's13aHO1 3 miHOI0 CAF;

- MOXIMBICTb OTPUMATH BEJHKY KUIbKICTb
BOTHETacHOT PEYOBMHM TIPH T K€ KUIBKOCTI BOIH
3aBJIIKA aKTUBHOMY ITIHOYTBOPEHHIO.

Cucremy SKYCAFS moxHa BuUKOpUCTaTd ISt
raciHHsI pe3epByapiB MPH MOJIavi MiHA HA TOBEPXHIO.

3acTtocyBaHHSI KOMIIpECiifHOT miHM B YKpaiHi Ha
JIAHUI 4Yac Majo BUBYCHE 1 HE BUKOPHCTOBYETHCS B
TTOBCSIKJICHHI M pOOO0TI IOXKEeKHUKIB. BUBUCHHSIM MTUTaHb
orpumans rmiHu CAFS 3atimanuce Bueni YrpH/IIL[3 ta
HVYII3Y, mo ommcano B ix pobotax [3, 5, 7 |. Arne Bci 1
CHCTEMHU BUIPOOYBAJIMCh HA HEBEIMKHX MOJCITBHUX
Boruumax. HJIP He 3akiHumimch  po3pOOKOIO
HOPMAaTHBHUX JTOKYMEHTIB 3 BHKOPHCTAaHHS CHCTEM
CAFS, cucremu mpOMUCIIOBO HE BUTOTOBJISIFOTECSL.
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Posrstremo 3acrocyBanas CAFS Ha mpukomami
pociiicekoi cuctemu NATISK, skxa pospoOiena
3aBOJIOM TIOXKEIKHUX aBTOMOO1ITIB «CIIeIIaBTOTEX HUKAY
y 2011 poui.

Uum NATISK Binpizuserses Bing cucreM CAFS:

-y NATISK peamizoBani iHmri, BiAMiHHI Bif
3axigaux CAFS-ycTaHoBoK, alroputMu poOoTH;

- NATISK mpaitoe 3 BHKOpHUCTaHHIM 1-
BiJICOTKOBOTO ITIHOYTBOPIOBAYA.

CrannapTHuii Ha0ip KOMIIOHCHTIB CHCTEMHU:

- BIIUEHTPOBUI HAcOC;

- BOJIOIKEPEIIO;
- 0ax i3 MHOyTBOPIOBaYEM;
- TOBITPSIHUI KOMITPECOP;

- cucteMa 0e3MOCEepeHhOr0 BIIOPCKYBAaHHS
MIHOYTBOPIOBaYa B HACOC;

- 3MilIyBaJibHA KaMepa ado MPUCTPIii;

- cHUCTeMa YIPaBJIiHHS 15l KOHTPOJTIO ITPABHIb-
HOCTI TIPOTIOPIIiii BOMTH, TTOBITPS Ta MIHOYTBOPIOBAYA.

ABTOIICTEpHA 3 BEIUKOIO €EMHICTIO I BOIH —
MOXKe 0araTopa3zoBO MOCHIIUTH CBOIO OOWOBY Millb
3aBISKH TIOaBaHHIO KOMITPECIHHOT TiHH, a eKOHOMHA
BUTpara BOAM JacTb 3MOTY TpalfoBatn 0e3
JI03aIpaBKU TPUBAJIUH Yac.

by mpoBeneHMI EKCIIEPUMEHT 3 TaciHHS
aBTOMOOLTPHUX IIMH 13 3aCTOCYBaHHSAM BOIM Ta
KOMIIPECIHHOT IiHM 13 BU3HAYCHHSIM Yacy JIiKBiallii Ta
BUTPATH BOTHETACHUX PEYOBHH [8].

Pucynok 10 — [ligroroBka aBTOMOOUTEHUX IIIWH IS TACIHHS
3a JIONOMOTOF0 BOJH (JTIBOPYY) Ta KOMIIPECIHHOT TiHM (TIpaBOPYY)

OpnHoyacHO Oyll0 TIOMaHO JBa CTBOJM Ha
racinas. Yepe3 OMWH i3 CTBONIB IOJaBajach BOJA,
yepes IHIINK — KoMIpeciiiHa miHa. Pe3ynsraru 1moso

3aTpaT 4acy Ha TaciHHS aBTOMOOUTEHUX IIMH MOXKHA
roOaunty Ha pucyHky 11 [8].

Pucynok 11 — Yac nikBifarii moxexi aBTOMOOLTBHAX IIIHMH
3a JIOTIOMOT0I0 BOAW (JIIBOPYY) Ta KOMIIPECiiHOT MiHU (TIpaBopy)

Pesynbraté Moo BUTpaT BOTHETaCHUX PEUYOBHUH

MOKHA TI00aunTH Ha pUCYHKY 12 [8].

Fire Safety, Ne39, 2021

101



S JiTpiB BOAH

— ==

S0 rpam

OiHOYTBOPIOBAa4a

#0070}

.y —
T e

Pucynok 12 — Burpati BorHeracCHUX pedOBHH Ha TaCiHHSIaBTOMOOLTHHUX IIHH

Ortxe, 3a pe3y/bTaTaMy LOTO EKCIIEPUMEHTY MU
MOXEMO BCTAHOBUTH, IO ITOXKCIKHUK, SIKUM ImogaBaB
KOMIIPECiiHYy MiHYy Ha TaciHHs, CIpaBUBCS 13
MTOCTaBJICHUM 3aBJIaHHAM y 5 pa3iB MIBUIIE HIXK TOM,
sikuil mopasas Boxy. [lepiunii BukopucTtaB Bchoro 50
rpaM MiHOYTBOpIoBaya i y 15 pa3ziB MeHIIe Boxu.

Takox OyB TIpOBEINCHWI IHIINK EKCIEPUMEHT,
o0 TO0AYHUTH K KOMIIPECiifHA IMiHA CIIPaBUTHCS 13
TaciHHSM  3aropsiHHS ~ JAM3ENBHOrO  majmBa. Y
CHelialbHy TOCyIMHY momictwid 150  miTpiB
JIM3eITFHOTO MayBa Ta mignanm (puc. 13) [8].

Pucynok 13 — ExciepuMmeHTaIbHa OCYIMHA
13 U3EIbHUM NTAJIMBOM

Yepe3 [nekibka CeKyHJ TIOfald CTBOJI i3
KOMIIPECIHHOIO THO0, Pe3YJILTaT TaciHHS — Ha pHC. 14.

Pucynox 14 — Pe3ynbrat racinss NOCYAWHH 13 Tu3e-
JHHUM TIAJIMBOM 32 JIOTIOMOT'OI0 KOMIIPECIHHOT MTiHK

3 [mpOrO0 eKCIepUMEeHTy MH 0adnMmo, II0
KOMIIpECifiHA TMiHA JOCTaTHHO IIBHIKO CHPABIISIETHCS
i3 MOCTaBJICHUM 3aBIaHHsM (23 ¢), 1 3 MiHIMaJIbBHUMH
Butpatamu (5 mitpiB Bomm Ta 50 rpam
OIHOIIPOLIGHTHOTO  MIHOYTBOPIOBaYa  3arajJbHOIo
npu3HaueHHs) [8].

3a pe3yapTaraMH IPOBENEHOTO aHaNi3y MU
BU3HAYMIM, IO BKAa3aHi CHUCTEMHM JOCTAaTHbHO
aKTyaslbHi 1 BUKOPUCTOBYIOTBCS JUIS TACiHHS PIi3HHX
MOXKESK (B IKUTJIOBHM CEKTOp, JIICOBI IMOXKEXI,
mpomuciioBi 00’ektu). Ilpobmemoro mis Hac €
HEJIOCTYIHICTh BUKOPUCTAHHS IIMX TEXHOJIOTIH B
VYkpaiHi, TOMy B JaHU# Yac 11 MUTaHHS € HaJ3BUYaiHO
aKTyajbHe, aJpke CHCTEMH 3  BUKOPUCTaHHS
KOMIIPECIHHOI MHN 3HaYHO 3MEHIINYIOTh Yac TaciHHs,
Ta B pa3 3MEHIIYIOTh MOOIUHI MarepiajibHi 30UTKH,
OCKIJIBKM 1 IIHA Ma€ BHUIIUH MOKa3HMK aaresii, 1o
JI03BOJISAE T «IPUKIIEITHUCH» A0 MOBEPXHi, HA BIAMIHHY
BiJl BOIH, IK& PO3TIKAETHCS IO BCIM TUIONII T Y HIKHI
noBepxu. JIOCHIDKEHHSIM IIUX CHCTEM B YKpaiHi
3aliMaJIiCh AL Konpuk, O.M. TiteHKo,
C.A. Bunorpanos, C.M. Illaxos T1a iH. [5, 9, 10]. Bci
BOHM BUBYAJIM CIIOCOOM OTpUMaHHs IiHM 1 i
e(eKTUBHICTh NPH TAaCiHHI 1O MOBEPXHI MOIEIBHUX
BOTHHUII Ki1acy A Ta B. Anie HIXTO 3 AOCIHITHHKIB HE
BUKOPUCTOBYBaB KOMIIPECIHHY ITiHY JUISl MiAIapOBOTO
racinag abo raciHHA pe3epByapiB IO IOBEPXHI 3
Bukopuctanusm cuctem CAFS. VYV [7, 11, 12] aBropu
PO3IIISAAAI0Th MOXIIMBICTH JJISI TACiHHS pe3epByapiB
PI3HHX CHCTEM IIiJIAPOBOTO TIOXKEKOTACIHHS 3
BUKOpUCTaHHAM  miHoyTBoptoBauiB ~ AFFF  Ta
MIiHOYTBOPIOBAYiB 3arajbHOTO IPU3HAYEHHS, aJie B IIUX
poboTax KoMITpeciiiHa MmiHa He BUKOPHCTOBYBallach. Y
Hamiii rimoresi nepeadadaemo, 10 KOMIpeECiiiHa miHa
Oyle MIBHIOKO IMOKPUBATH MOBEPXHIO 1 TpPHMAarHCh
JIOBIIMIA Yac Ha IIOBEPXHI HE PYyHHYIOUHCh, OyTH
eKpaHOM MiX ToayM’siM Ta m3epkaimom JI3P Ta I'P, i
TaKUM YMHOM HE 1aBaTH TOPIOYMM MapaM HOTPaIusiTH
B 30HY ropinas. KommpeciiiHa miHa Mae OLIBITY
CTIKICT, HDK 3BHYAlfHA ITOBITPSHO-MEXaHIUHA
miHa.
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BucHoBku

1. 3rimHo 3 MPOBEACHWM aHAJI30M MOXHA
3pOOUTH BHCHOBOK, IO CHUCTEMH 3 BHKOPHUCTAHHS
KOMIIpeCiiHOI ~ MiHM  HaOHWpaloTh  CTPIMKOTO
MOIMPEHHS, TaKi TEXHOJOTil He TmepeadadaroTh
BHKOPHUCTAHHS BEJIHMKOI KIUTBKOCTI BOOM 1 JIOBOJI
HIMPOKO 3aCTOCOBYIOTBCSI y 0araTbox KpaiHax CBITY,
30kpemMa, B Himeuunni, Asctpii, CILA, Bemmkiit
Bpuranii Tomro.

2. OcHOBHI mepeBarn KOMIPECIHHOI MiHH:
MEHII 3aTpaTd Yacy Ha TaciHHA MOXEXi, MEHII
BUTpPATH BOOY Ta MIHOYTBOPIOBa4a BoAw (2-5 pasm) i
ninu (5-15 pasiB), MOXKIUBICTH TOJABaHHSA MiHU Ha
BEJIHKY Bi/ICTaHb, a TaKOX raciHHs
eIeKTpooONnaHaHasA. TakoX CHiJf 3a3Ha4uTH, IO
KOMTIpeciiiHa IiHa 3HAYHO JIETTIa, TOMY II€ ITiIBUIILy€E
MaHEBpPEHICTh CTBOJIBIMKA, Ta Ja€ 3MOTY HIBHIIIC
3MIHIOBaTH MO3UII0. Takok, MpH BHKOPUCTAHHI i€l
MHW, 3aBASKH HU3BKOMY BMICTYy pIiIUHHOI (asw,
3MEHIIYIOTHCS MOOIUHI MarepiaibHi 30MTKH il Yac
TaCiHHS TIOYKEK KUTIOBUX OYJJMHKIB.

3. Ha croronni, YkpaiHa He Ma€ BiAMIOBiTHOTO
BITYM3HSHOIO YW IMIIOPTHOTO OOJNajHaHHS Ha
OCHAILICHHI  TIOKEKHO-PATYBAIBHUX  MiAPO3MALTIB,
HEMae TaKOXK BiIIOBITHUX METOINYHUX
pEeKOMeHaIli i 3 BUKOPUCTAaHHS KOMIIPECIHOT MTiHU.

4, € rinore3a, MmO IEd BHA IIIHA MOXKE
BHUKOPUCTOBYBAaTHCH JIJIsl TOJABaHHS HAa TOBEPXHIO
TOpIOYOi PiAMHM, & TaKOoX BUKOPHUCTOBYBATHCH JUIS
«MAIIapoBOTO» TaciHHA pe3epByapiB HadTu Ta
Ha(TONPOAYKTIB. BUKOpUCTaHHS KOMIIPECIHHOT MiHU
«IAMApOBAEM» CHOCOOOM, $K 1 TOJaBaHHSAM Ha
MOBEPXHIO, HE BHBYEHE B YKpaiHi Ta 3a I Mexkamu,
BIJICYTHI BIJIIOBIJIHI HOPMATHBHI JIOKyMeHTH. [lyis
MiATBEp/DKEHHST ab0 CHpOCTyBaHHS Ili€l TimoTe3n y
MaiiOyTHhOMY OyIyTh TIPOBEAEHI MOCIHiIKEHHS 3
raciHHs TOXex y pesepyapax 3 JI3P Ta I'P Ta
BU3HAUCHO ONTHMAJIbHI KOHIIGHTpAIli BITYM3HSIHUX
[1Y anst orpumMaHHs KOMIIPECIHHOI MiHM.
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