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JTOCJILIKEHHSI CTIMKOCTI TA KPATHOCTI
KOMIIPECIMHOI IIIHU

Ipo6aema. IlinBuimeHHs e(heKTUBHOCTI TaCiHHS PI3HOTO PONYy MOKEK € aKTYabHOI0 MPOOIEMOIO IS TIOXKEKHHUKIB-
PATYBaNBHUKIB YKpaiHM Ta BCHOTO CBITY. KOXKHOTO JHS TOXKEKHi-PATYBALHAKHI 3aCTOCOBYIOTh PI3HOMAHITHI 3aCO0M IS
TaciHHS TIOXEX, TTOPATYHKY JIIONCH, JIKBiMamil HACTINKIB HaJ3BHYAHUX cutyamid. OmHak, cydacHi peanii ToTpeOyroTh
BJIOCKOHAJICHHS! IIMX 3aco0iB. BiiiHa B YkpaiHi 3MiHMIa OIS HAa HU3KY CTpATETii 3 JIKBIAALT MOXKEX Ta PSATYBaHHS JTIOICH.
Came TOMy MOXKEKHI MIAPO3AUTH B YKpaiHi MOTpeOyroTh MOJICPHI3AMIT TEXHIKH, MOKESKHO-TEXHIYHOTO OCHAIICHHSI, 8 TAKOX
3ac00iB noxkexxoracinHg. OcoOnuBy yBary ciif IpuAUTUTH HadTOBIH npomucioBocti. [lo HaTOBHX pe3epByapax OyBatoTh
BITy4aHHsI PaKeT, BHACIIIJIOK YOTO BiZI0yBaeThCs PyHHYBaHHS pe3epByapiB, BUJIMB HAQTONPOIYKTIB y BENHKii KUIBKOCTI Ta MOXKE
PO3MoYaTHCh MaclITabHa mokexa. [lokexi y pe3epByapax 3 HaTO i HAPTOMPOIYKTAMHU € OJHUMH 3 HAWCKIIAJHIIINX IS
raciHusi. BoHM XapakTepu3yroThCsl BEJIMYE3HUMH MaTepiajbHUMH 1 eKOJIOTIYHMMH 30MTKaMM, HEOE3IeKOI0 JUIS KUTTI Ta
310poB’s monei [1]. Hacmimku Takoi cutyarii mu crioctepiranu 26 6epesns 2022 poky Ha HadToOa3i y JIbBOBI 1O ByIHIIl
[TmacToBiif, Ha siKii po3ramioBaHo 30 pe3epByapiB pi3HHX po3MipiB Ta 06’eMiB. B 1eit neHs no 3a3HadeHiit HadTobasi Oymo
3a/1aHO PAKETHOTO YIapy 31 CTOPOHH KpalHHU-arpecOpKH, BHACTIIOK YOTo Oyiio 3HUINEHO JEKiThKa 3 HUX Ta BiOYBCS BUTIK
Ha(TONPOIYKTIB i3 ITOJAJIBIIINM 3arOpaHHsM. 3arajibHa IUIoMa Mokexki cranopmia moHan 3000 M2 [Toxkexxy BAaIoCh 3aracuTH
mmre 4depe3 14 romguH. 13 3aco0iB moKeoraciHHS OyJI0 BHKOPHCTaHO BOAY Ta MOBITPSHO-MEXaHIYHY IHY Y BEIUKHX
KiTbKoCTsIX. Llel BUIaok mokas3as, o MOTpiOHO BIPOBAHKyBaTH HOBI 3aCOOH MOXKEKOTAaCIHHS 200 MPUIUBHTHCH J0 THX, SIKi
BKE MEBHMI Yac aKTUBHO BHKOPUCTOBYIOTHCS 3aKOPJIOHHHUMH INOXEKHUKamMu. OIHHUM i3 Takux 3aco0iB € CUCTeMH s
TeHepyBaHHs Ta Moja4i KOMIIPECIHHOI TiHM, sIKi BXe 3000y/u monysspHicTh B kpaiHax €Bpornu ta CIIA. B Vkpaini Taki
cucremu minposaiiaMu JJCHC VkpaiHu He BHKOPHCTOBYIOThCS. TOMY pO3poOKa CHCTEM IOXKEKOTaCiHHS KOMIIPECIHHO0
cucrema 13 crucaennM noBitpsim (CAFS) — 1ie cuctema, sika BUKOPHCTOBYETHCS B IIOXKEKOTACIHHI JIIsl OJjaul BOTHETPUBKOT
IIHU JUIS TaciHHS ITOXKEXK a0 3aXWCTy AUITHOK, 1Mo He ropsath [3,4]. Tomy MM npoBenn MOCITIIKEHHS 3 BH3HAYECHHS
BJIACTHBOCTEH MIHOYTBOPIOBaYa Ta MO/IaBaHHSIM KOMIIPECIHHOT MIHM ITi/1 [1ap JIU3eJIbHOTO MaJIHBa.

Merta. Metoro poOOTH € BU3HaYCHHS BIUIUBY PiIMHU (BOAa, OCH3WH, TN3eTb) Ha PYHHYBAHHS IIHH TIPH <ITiIIIAPOBOMY>
TI0/IaBaHHi Ta NPH M0/IaBaHHI Ha IOBEPXHIO.

Metonu pocaimkennsi. Y po0OTi BUKOPHCTOBYBAIUCS METOIM aHANITUYHMX JOCHIUKEHb BUKOPHUCTaHHS MiHH IS
TaciHHS OXKeXkK. MeTo/n 3 BU3HAYCHHS OKA3HUKIB SIKOCTI ITiHK, KPATHOCTI Ta CTIHKOCTI.

OcHOBHI pe3yJbTaTH A0CTizKeHb. B 1MX 10CTipKeHHIX KOMIpEeCiiiHa IiHa TI0Ka3aia BUCOKY CTIHKICTh IPH B3aEMOIT
3 IM3eTHbHNM MaJbHUM Ta OeH3uHOM. [Ti/1 CTIHKICTIO MiHU PO3YMIOTH 1i 371aTHICTH JI0 30€peKEHHSI CBOET CTPYKTYPH MPOTITOM
TIEBHOTO TIPOMIXKKY Jacy.

BucHoBkmu. 3a pe3ynapraraMu JOCHTIPKEHh MOXKHA 3pOOUTH BUCHOBOK, II0 KOMITpECiiiHa MiHa, 3reHepoBaHa Ha OCHOBI
niHoyTBOproBada «bapc S-2», Mae xoporry CTiHKiCTh Ta KpaTHicTh. [Ipu B3aemoii koMnpeciitHol MiHH 3 AN3ETBHAM HaJbHIM
MU TTOOQYHIIH, IO TMiHA TOBHICTIO TPUMAETHCSI HAa TOBEPXHI MAaJbHOTO Ta HE PYHHYIOEThCS TpuBanmmidi dac (14285 ¢ mpu
TMO/IaBaHHI Ha MIap JU3EFHOTO MAIKLHOTO Ta 2621 ¢ npu nogasanHi i map). [Ipu B3aemomii 3 OEH3MHOM KOMIIpECiiiHa mmiHa
Mae Jieo cnadury aito (mpuoin3Ho y 30 pasiB MeHILY CTIHKICTb ITpH ITOAABaHHI Ha ap OeH3HMHY Ta y 6 pa3iB MEHIILY CTIHKICTh
TIpH TIOZIaBaHHI ITiJ1 1Iap), HK MPH B3a€EMOZIT 3 TM3EIBbHUM NaJILHUM. Lli pe3ynbraTy mokasain MOKIJIMBICTD BUKOPUCTAHHS
KOMIpEeCiHOT MiHK Ut <«ImiamapoBoro» racinis. CTaHOM Ha ChOTOJHI B IIOXKEKHO-PATYBAIBHUX MiAPO3iiax YKpaiHu
BIJICYTHE BIJITIOBIJHE BITYM3HSHE OOJNAJHAHHS JJISI ITOJABAHHS KOMIIPECIHHOI ITiHM, BiJICYTHI METOAWYHI peKOMEHMAI 3 i
BUKOpHCTaHHA. «[limmapoBuit» crocid raciHHA He BUBYCHHH B YKpaiHi Ta 3a ii Mekam#, BiZICYTHI BiJIIOBiHI HOPMAaTHBHI
JIOKYMEHTH. 3 METOI0 BHU3HAYCHHS €(PEKTUBHOCTI TaCiHHS KOMITPECIHHOIO IMHOI0 B yMOBaX TOXKEXI HEOOXITHO MPOBECTH
JIOCTIDKEHHS 3 TaciHHA TIOXKEX B pe3epByapax 3 HAPTOMPOMYKTAMH «ITiIIAPOBHM» METOJOM Ta BHU3HAYUTH OCHOBHI
BOTHETaCHI BIIACTUBOCTI MiHM.

Kuarouosi cioBa. Kommpeciiina mina, CAFS, pe3epByapu HadTH, Tu3eNbHE NanbHEe, OSH3UH, HAQTOIPOTYKTH.
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RESEARCH OF STABILITY AND EXPANSION OF COMPRESSION FOAM

Introduction. Increasing the efficiency of extinguishing various types of fires is an urgent problem for firefighters-rescuers
of Ukraine and the whole world. Every day, firefighters and rescuers use a variety of means to extinguish fires, save people, and
eliminate the consequences of emergencies. However, modern realities require the improvement of these means. The war in
Ukraine changed views on some firefighting and rescue strategies. That is why fire departments in Ukraine need modernisation
of equipment, fire-technical equipment, as well as fire-extinguishing means. Special attention should be paid to the oil industry.
Rockets hit oil tanks, as a result of which tanks are destroyed, oil products spill out in large quantities, and a large-scale fire can
start. Fires in tanks with oil and oil products are among the most difficult to extinguish. They are characterised by huge material
and environmental damage and are dangerous to human life and health [1]. We observed the consequences of such a situation
on March 26, 2022, at the oil depot in Lviv on Plastova Street, where 30 tanks of various sizes and volumes are located.
On this day, a missile attack was launched on the specified oil depot by the aggressor country, as a result of which several tanks
were destroyed and oil products leaked with subsequent fire. The total area of the fire was more than 3000 m?. The fire was
extinguished after only 14 hours. Water and air-mechanical foam were used in large quantities as fire extinguishing agents.
This case showed that it is necessary to introduce new fire extinguishing means or to look closely at those that have been actively
used by foreign firefighters for some time. One of these means is systems for generating and supplying compression foam,
which has already gained popularity in Europe and the USA. In Ukraine, such systems are not used by units of the State
Emergency Service of Ukraine. Therefore, the development of fire extinguishing systems with compression foam and the
technology of their application corresponds to the innovative directions of the development of the State Emergency Service of
Ukraine [2]. A Compressed Air Foaming System (CAFS) is a system used in firefighting to deliver fire-resistant foam to
extinguish fires or protect non-burning areas [3, 4]. Therefore, we conducted a study to determine the properties of the foaming
agent and apply compression foam under the diesel fuel layer.

Purpose. The purpose of the work is to determine the effect of a liquid (water, gasoline, and diesel) on the destruction of
foam during "sublayer" feeding and when feeding on the surface.

Methods. The work used the methods of analytical studies of the use of foam for extinguishing fires. Methods for
determining indicators of foam quality, multiplicity and stability.

Results. In these studies, the compression foam showed high stability when interacting with diesel fuel and gasoline.
Foam stability refers to its ability to maintain its structure over a certain period.

Conclusions. According to the research results, it can be concluded that the compression foam generated based on the
Bars S-2 foaming agent showed good stability and multiplicity. During the interaction of compression foam with diesel fuel, we
saw that the foam applied to the surface of the fuel remains on its surface without collapsing for a long time (14285 s when
applied to a layer of diesel fuel and 2621 s when applied under the layer). When interacting with gasoline, the compression foam
has a somewhat weaker effect (approximately 30 times less resistance when feeding on a layer of gasoline and 6 times less
resistance when feeding under a layer) than when interacting with diesel fuel. These results show the possibility of using
compression foam for "sub-layer" extinguishing. As of today, the fire and rescue units of Ukraine do not have appropriate
domestic equipment for supplying compression foam, there are no methodological recommendations for the use of compression
foam. The "underlayer" extinguishing method has not been studied in Ukraine and abroad, there are no relevant regulatory
documents. To determine the efficiency of extinguishing with compression foam in fire conditions, it is necessary to conduct a
study on extinguishing fires in tanks with petroleum products by the "underlayer" method and to determine the main fire-
extinguishing properties of the foam.

Keywords. Compression foam, CAFS, oil tanks, diesel fuel, gasoline, petroleum products.

Beryn. Texnonorist 3acToCyBaHHS KOMITPECIHHOL
MHA B TpPaKkTUOi  [OXKEKOTAaciHHA  movaja
BIIPOBAKYBaTUC OUIbII 3-X JECATHIITH TOMY [5].
Kommpeciiina rina 1o0pe racuth mokexxi kinacie A ta B
Ta € YHIBEPCAIBHOIO Y CBOEMY 3acTOCyBaHHi [6].
Omna 3 wmodoBuxX BigMiHHMX puc cucteM CAFS
(compressed air foam system) BiJg TOBITPSHO-
MEXaHIYHUX CHUCTEM IIOJSTAE B TOMY, 110 KOMIIpECiiiHa
miHa (QopMyeTbCsI B CHEHiaIbHUX TPUCTPOSX —
miHo3MimnyBa4yax. llel mpoliec ae 3Mory IogaBaTu
TOTOBY KOMIIpECiiHy TiHy Ha 3Ha4HI BIJICTaHi 3a
JIOTIOMOTI'0I0  T/ATIOPY TIOBITPSL B Kommpecopa abo
Oarnona. Taka MOKITUBICTE OCOOJTMBO IIIHHA TIPH TaCiHHI
BUCOKHX OymiBenb a0o  OymiBelb  IMiABHIIEHOT
noBepxoBocTi. [Ipy BUKOpUCTaHHI L€l MHHU, 3aBISKH
HU3BKOMY BMICTYy pIiOTMHHOI a3y, 3MEHIIYIOThCS

noOiYHI MarepialibHi 30WTKH BiJI TaciHHS TIOXEX
xumoBux OyauHkiB [7]. IlopiBHsAHO i3 3BHYAlHOIO
TIOBITPSIHO-MEXaHIYHOO TIHO0, KOMITPECiliHa MTiHa Mae
OLIBIIMI BiZICOTOK JAPIOHUX OYy/IBOAIIOK B OHAKOBOMY
00’emi minum [8]. Takoxk, Iiel BHI IiHA MOMIIMBUH JI0
3aCTOCYBaHHs IpH TaciHHi HadTH Ta HAPTONPOLYKTIB
«ITAITapOBUM» CTIOCOOOM.

OcHOBHI TlepeBary KoMmrpeciiHoi miau [9]:

— YTBOpEHHS MiHU BigOyBaeThcs Oe3M0CepeaHbO
OlJI1 HACOCHOI YCTAHOBKH, IO Ja€ 3MOTY 3MEHIIHTH
EHEepreTHYHi 3aTpaTy Ha 11 JOCTaBKY J0 MICITS TTOMKEXKI;

— ra30HAINlOBHEHY MTIHY MOKHA ITOAABATH HA 3HAYHI
BiZICTaHI, HaBITH 10 BepTHKai (10 400 Mm);

—Ta30HAIIOBHEHA IiHA € BUCOKOCTPYKTYPOBAHOLO,
KOMITAKTHOIO Ta CKJIAJAEThCS 3 BENMKOI KUIBKOCTI
OJTHOPITHUX OJWHOYHMX MyXUpIlB. BigHOmeHHsS Mack
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0 TIOBEpXHI € CHOPUSATIMBAM JUIS I1HTCHCHBHOI
TeruIonepe/adi, o MPU3BOAUTH O 3HAYHOTO e(eKTy
OXOJIOKEHHS! HArpiToi MOBEPXHI;

— OCKUIBKM T'a30HAMOBHEHA ITiHA YTBOPIOETHCS 32
JOTIOMOTOIO  TTOBITPA MiJi THCKOM, TO JONAaTKOBO
OTPUMYE BiJI HHOTO EHEPrito, HOTPiOHY IS TOCTABKH il
OesnocepeHbO B Ocepeliok moxexi. [lpu mpomy, Ha
BiZIMIHY BiI BOmM, He BifOyBAaeThCS BHITAPOBYBAHHS
MaJIMX Kpamenb Ha eTami JOCTaBKM CTPYMEHS B
0CepeNoK MOXKEXKi, MO 3HAYHO MiABUILYE KOe]illieHT
BUKOPHCTaHHS BOTHETaCHOI PEUYOBUHM;

— MMOKEXHI PYKaBH, 3allOBHEHI T'a30HAIIOBHEHOIO
MHOK0, 3HAYHO JICTINI, a OTKE, IIiJABUIIYETHCS
MaHEBPEHICTh CTBOJIBHUKA;

— ra30HaNOBHEHA MTiHA MOYKE MATH SIK TTiJBHITICHUI
CKJIAJT piKOi (asu, M0 MiCHITIOE €(PEeKT OXOIOHKEHHS,
TaKk 1 MOHWKEHUH CKiaja pimkoi (asu, 1o Beme 10
TICHIICHHS aare3ii Ta J1a€ 3MOTy BUKOPHCTOBYBATH ii
IUIE  BOTHE3aXHCTy BEPTHKAJIBHHX MOBEPXOHb Ta
raciHHSA €IeKTPOOOIIaHAHHS I1if] HAlPYT Ok,

— MMOHWXCHUN CKIa] piakoi ¢a3su 3MeHInye
mpsMi  30MTKH  MMiJ] 4Yac TaciHHA TIOXKEX Y
MOBEPXOBUX OymIiBISIX Ta Ha TOpUINAX 4Yepes
YHUKHCHHS 3aTOIUICHHA HUXKXYNX HOBCpXiB.

MeTo10 po0OTH € BU3HAYECHHS BIUIUBY PiTUHU
(Boma, OeH3WH, &OW3eNb) Ha pyHHYBaHHS IIHU
MpU «HiAMIapOBOMY» TMOaBaHHI Ta MpPHU MOJABaHHI
Ha TOBEPXHIO.

Bukiiag ocHOBHOrO Marepiaury.

Jns  TeHepyBaHHS  KOMIIpECiHHOT  TiHH

Oy70 BHKOPHCTAHO IMHOYTBOPIOBAY 3arajibHOTO
npusHadeHHs  «bapc  S-2»  Ta  mpoBeneHo
BUNIPOOYBaHHS 3 TeHEPYBaHHAM KOMIIPECIHHOI MiHU
MABHIIEHO] CTIHKOCTI.

BunpoOyBaHHS ~ NpOBOIMIOCE 33 TaKUX
TIOKA3HMKIB HABKOJIMIITHBOTO CEPENOBHINA, 3a SKHX
CyMapHa MoXHOKa METOAWKH BU3HA4YEHHS HiepeOyBae Ha
PpiBHI 3a7maHOI:

— Temrieparypa nositps Big +10 go +25°C;

— armocdepnuii Tuck Bin 84 no 106,6 klla;

— BiTHOCHA BOJIOTiCTh TIOBITPs Bij 40% 10 90%.

[lix wac TpoBeEEHHA  MOCTIOIB  YMOBH
Oynmy TakUMH: TeMmIeparypa moBiTps Big +14°C,
armocepuuii Tuck Bifg 98,92 klla, BimHOCHA BOJOTICTH
moBiTpss Big 63%, MO 3aM0BUIBHSE BHMOTH [0
MIPOBEACHHS BUIPOOYBaHb €Bponeichkux Hopw [10].

Takoxx 17151 BUIpoOyBaHHS 0yJI0 BUKOPUCTAHO:

—Baru 3 Mexer 3BaxyBaHHA 10 Kr 3 MiHOIO
nonixu 0,005 kr;

—mManometp 3rimno 3 TOCT 2405 3
BEpXHBOIO Meketo BuMipioBaHHs 1 MIla i1 miHOMO
noainku 0,01 MlIla;

— tepmomerp 3rigHo 3 TOCT 28498 3 miamazonom
BumiproBanHs Bijg 0 1o 100°C 1 iinoro noainku 1°C;

—muriHap 1-500 3rigao 3 'OCT 1770 3 miHORO
nomiaky 10 cM3;

— CeKyHIOMIp 3 Mexero BuMiptoBanHs 3600 ¢ i
ninoro nomiaku 0,2 ¢;

—Bona rmtHa 3rigHo 3 TOCT 2874;

— mocyauHa MipHa 00’ eMoM 12 a3,

200

-1

. L L

Pucynoxk 1 — Cxema npucTpoIo Uil BU3HAYEHHS KPaTHOCTI 1 CTIHKOCTI MiHU:
1 — Oak i 30upaHHs MHK MiCTKICTIO 1,7 IM*; 2 — mificTaBKa; 3 — MONiETHIICHOBA TPYOKa;
4 — kpaH; 5 — nuITiHAP

Jms BU3HAYCHHS CTIMKOCTI 1 KparHOCTI TIHH
BukoprcToByBanuck Meronu 3 JICTY EN 1568-3 mus
i1 HU3bKO1 KparHOCTi [ 10]. Takox mist -OTO TOCHTi Ty
OyB BWTOTOBICHHMU TiHONpuitMad (puc. 2)  mis

BH3HAUCHHS KPAaTHOCTI 1 CTIHKOCTI TIHA HHU3BKOI
kparHocti 3rigro 3 [10]. Sk wMarepian mus
BUTOTOBJICHHSI MHOMpHIiMa4a BUKOPUCTAIU JIHCT 3
ATFOMIHIEBOTO CIIABY.
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Pucynox 2 — ITinonpuiimMay [jiss BU3HAYCHHS KPATHOCTI Ta CTIHKOCTI MiHH:
1 — 3nuBHMH pUCTPiit

Y wMipHiE TocymuHI mpurotyBamu 12 mm?
pobouoro pozumny (6%). Temmeparypa poGouoro
pO3YMHY MiHOYyTBOproBaua cTaHoBwia 19 °C, mio
BiamoBigae HopMam (17,5+-2,5°C). Iicis yoro 3amunu

pobounii po3unH y nabOpaTopHy YCTaHOBKY THITY
BorHeracanka BB-12  (puc. 3), 3Baxmwm 0ak,
MiZICTaBKy Ta IWIHIP 1 BU3HAYMIM 1X 3arajibHy Macy
B Kijlorpamax (imu).

Pucynoxk 3 — JlaboparopHa ycTaHOBKa THITy BOTHETaCHHKA JJIsl TeHEPYBaHHSI KOMITPECIHHOT MTiHK:
1 — xopryc BorHeracHuKka (TlocyuHa JIst 3MintyBanHs Boau Ta [1Y); 2 — 3’eqHyBanbHI HITaHTH;
3 — 3amipHi BeHTWIIi; 4 — OaJIOH 13 CTUCHYTHM TOBITPSIM; 5 — PEAYKTOP 13 MAHOMETPOM

[Micns npuenHanHs 710 1a00paTopHOi YCTAHOBKH
0aJoHa i3 MOBITPSIM BCTAHOBIIOEMO THUCK TOBITPS
Haa po3unHoM Yy Mexax Bin 0,6 mo 0,65 Mlla.
OcCKUTbKH 7151 TeHepYBaHHS Ta 1M0/1a4i KOMIIPECiHHOT
MiHK HE NOTPiOeH CTBOJI-TEHEpaToOp, MU 3AiHCHHIH
nojady IiHY 3 WTYLEpa PE3MHOBOro TpyOONpoBoaY,
BHYTpIIIHIA JiaMeTp SKOro CTaHOBUTH 10 MMm.
Tuck y Kopryci BUNPOOYBalbHOTO MpHIANy —
0,6 MIla. ITicist BcTaHOBJIEHHS THCKY Ha PEAyKTODI,
CTPYMiHb IMIHA MH CIOPSAMYBaJId B  IEHTP
miHompuiiMaya, IIOBEPXHIO SKOTO IOIEPeAHbO
3MOYMIIM pOOOYMM PO3YMHOM MiHOYTBOPIOBada, i

yepe3 30 ¢ BCTAaHOBWJIM TiJl TMiHONpHUiMad 0ak i3
3aKpUTHM KpaHoM. Ilicis Toro, sik 6ak 3alOBHUBCS
MiHOI, MM NPUIMHWINA TOAady MiHH, Oak 3a0paiu
3-MiJ] MiHOMpHUMAaya, JIHIAKOW 3HSUIM HaJJIUIIOK
MiHU Ha PiBHI KpaiB 0aka i YBIMKHYJIH CEKyHIOMIp.
3anoBHEHUi! MiHOI OaK BCTAHOBWJIM HA MiJICTaBKY, a
i KpaH 0aka — IMWTHIP 1 BU3HAYMIN Macy 0aka 3
MMHOK pa3oM 3 IIJCTaBKOW 1 IMIIHAPOM (M:2).
Maca niau B 6aKky (ms) JOPIBHIOE Pi3HUII MDK M2 1
mi (mz - mi = ms).

[licns mpoBeneHWX Ai MU BIAKPWIA KpaH i
BUMIDPSJIM TPUBAJICTh CTIKAHHS B LWIIHAP PO3UYHHY
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HiHOyTBOpIOBada Macoro 25% 1 50% Bix mouaTkoBoi
Macu miHU B Oaky. KpaH BiIperyiboBaHO TakuM
YUHOM, MO0 B IMJIIHAP CTiKaB PO34YMH, a HE IiHA.
[lporo OynO JMOCATHYTO Bi3yaJlbLHUM KOHTPOJIEM
piBHS pIAMHM B IUIACTMAcOBii TpyOIli Ha BHXOII
mepen KpaHoM. Bu3HadeHa TpHBATIICTh CTIKaHHS €
Mipoto cTifikocTi miHu. KpaTtHicTh niHu 004HCII0EMO
3a (hopmyIIoIO:

Py 1)
mz—my

ne Vi — 00’eM TiHHM, IO AOPIBHIOE BHYTPIITHHOMY

K =

00’eMy «miHO30Hpaday, qM>;

pp — TYCTHHA po0OYOro po3uMHy. 3rigHO 3
pexomeHnauisimu  EN  1568-3, ryctuna pobodoro
PO3UMHY IPUHAMAEThCS piBHOIO 1 KI/oM>;

m; — cyMapHa Maca MiCTaBKH, IMITiHApa 1 6aKa, KT;
M, — cymapHa Maca IiJCTaBKH, HWIIHApa 1 O6aka 3
MMHOIO, KT.

Lo cepito mocmimiB Oyno mpoBemeHO 3 pasm.
Koxnoro pazy wmm roryBanim 12 am® HOBOTO
po0odYoro po3unHy 3alaHoi KoHIeHTpamii (6%) Ta
TeMneparyporo 19°C.

Taommsa 1
PesynpraTy moCHiKeHb 13 BU3HAYEHHSI CTIHKOCTI Ta KPATHOCTI KOMITPECIHHOI MiHN
T TerCED. T TerCED.
my,Kr | my,kr| mg,kr |V, | K K. “ “ CT .
g 25%, ¢ | pana 25%,c | gaa 50%, c | aag 50%, ¢
teepii ) 5 7485 | 2,872 | 0124 | 17 | 137 210 209 379
JOCTiiB
Weeplt | 5 7485 | 2,874 | 01255 | 17 | 135|137 215 386 377
JOCTiiB
111 cepis
. 2,7485 | 2,87 | 0,1215 | 1,7 | 14 204 367
JOCTiiB
3 METOI0 BHU3HAYEHHS e(eKTHUBHOCTI  Yacy KOMIIpeciliHa MiHa 3MOXe IPOTPUMATHCh Ha mmapi

KOMIpeciifHOi MiHM Tpd mojadi i1 Ha mIap
IU3ETIbHOTO TaluBa Ta OCH3MHY, MH IPOBEJH
JIEKUIbKA JIOCIIIIB, a caMe:

— Mojiada KOMIIPECIHHOT MHK B S-TITPOBY CKIISTHY
K0JI0y Ha Iap AU3EIBHOTO NaJbHOTO, OeH3UHY A-95;

— 1ofia4a KOMIIPECIHHOT MiHU B S-TITPOBY CKJISIHY
MycTy KojiOy i3 JOfaBaHHSIM JU3CJILHOTO MaJIbHOIO,
Oen3uny A-95.

VY 1mux gocnigax My BU3HAYaIHM, SIKUH TPOMIXKOK

JM3eIbHOTO TMayuBa, OeH3uHy A-95 10 moBHOTO ii
pYiHYBaHHS Ta HOPIBHSUIN Pi3HI BUIHM HaJIBHOTO.
Hocain 1. B Xoi BUKOHaHHSA ITEPIIIOTO JOCTIAY B
CKJIISIHY S-miTpoBy KOOy Oynao 3aimuto 3 JiTpu
JIU3EIBHOT0 TAILHOIO, ITICIAS YOro 3IiHCHIOBAJIACH
Toziavya KOMIPECIHHOT MIHM TTOBEPX MAJILHOTO (pUcC. 4 a).
006’em minm, cranoBuB 2,8 1. [Ticis 3akiHdeHHs mogadi
KOMITpeCiiHOT miHM OyB YBIMKHEHHH CEKYHIOMIp.
[lina noBHicTIO 3pyiHYyBasack 3a 14285 c (238 xB).

PucyHnok 4 — BuzHaueHHs CTIMKOCTI KOMIPECIHHOI MiHU: &) 0JjaBaHHs KOMIIPECIHHOI ITIHK Ha map
JIM3EIIbHOTO MaJIbHOTO; 0) IojaBaHHs KOMIIpECiifHOT TiHK Ha 1map OeH3uHy A-95; B) ojaBaHHs KOMIPECIHHOT MiHK B
ITyCTY KOJIOY 13 10JJaBaHHsM JN3EILHOTO NAIBHOTO0; I') TI0IaBaHHs KOMIIPECIHHOT MIHK B IIyCTY KOJIOY 13 ZJ0AaBaHHAM

6ensuny A-95
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B xomi BHKOHAaHHS NIPYyroi YacTWHH IOCIITY, B
CKIISIHY S-MiTpoBY KOOy Oyimo 3aiuro 2 JTpu
OeHsuHy A-95, micis 4Horo 3milicHIOBajiach mojada
KOMITPECIIHOI IMHK Ha MOBEPXHIO MaabHOTOo (pHC. 4 0).
O0’em minm, craHoBuB 2,04 n. Ilicia 3akiHYEHHS
momadi  KommpeciiHoi miHM  OyB  YBIMKHEHHH
cexyrmomip.Ilina moBHicTIO 3pyiiHyBajdachk 3a 470 ¢
(7 xB 50 ¢). B xXomi BUKOHaHHS IThOTO IOCIIIY,
HaM BIQJIOCh BCTAHOBHTH, ITI0 KOMITPECiitHA TIiHA TIpH
mofavi Ha map OeH3uHy pyiHyeThes y 30 pasiB
MIBUIIIC, HDK TpU MOAa4yi Ha Iap JU3eIbHOTO
naapHOTO (470 ¢ ipoTH 14285 ¢).

Hocain 2. B xozi BUKOHaHHS JPYroro IOCTiTy B
CKJIIHY S5-JiTpOBY KOJIOy Oy/iO MONAHO KOMIIPECIHHY

miny. O0’eM, KW 3aTIOBHUIIA TTiHA, CTAHOBHB 3 JIITPH.
ITicns goro B KonmOy 3amwii 2 JHTPH TU3EIHHOTO
MaJbHOTO 1 YBIMKHYAM ceKyHAoMip (puc. 4 B).
[lina noBHicTIO 3pyiiHyBajiach uepes 2621 ¢ (43 xB 7 ¢).
B xomi BWKOHaHHS APYroi YacTWHH JOCHIAY B
CKIISIHY S-TiTpOoBY KoNOy Oyiio MONaHO KOMIIPECIHHY
miHy. O0’eMm, sIKWIl 3alOBHWIA IiHA, CTAaHOBUB 2,6
mitpu. Ilicns doro B xomOy 3ammmm 1,9 mitpm
OoemuHy A-95 i yBiMKHymH cekyHoMmip (puc.4r).
[lina moBHicTrO 3pyiiHyBanach yepe3 440 c (7 xB 20 c).
B xoxi uporo mocnigy Ham BOAJOCh BCTAHOBHTH, IO
KOMIIpeciiiHa TiHa TpW MOAadi Mmia Imap OeH3WHY
pYHHYETBCA y 6 pa3iB MWBHLIE, HIK MPH [TOAAYI T Iap
Ju3enbHOro najbHoro (440 ¢ mpotu 2621 ¢)

Taomauus 2
PesynbraTi 10CIiHKEHD 13 T01aYCH0 KOMITPECIHHOT
ITiHW Ha Iap Ta IiJ] map Pi3HUX BB HAIEHOTO
Bun momaui Bug Howmep 00’em Hiﬁiﬁ)ro 006’eM OcH3MHY ﬁl;llcaHHH
MiHH: MaJIbHOTO JOCTI Ty MiHH, T A A-95, 1 pynHy
IaJJbHOI'O, J1 IT1HH, C
- 1.1 2,8 3 14285
p JN3CJIb
fabHOTO 1.2 2,04 2 470
i ma 2.1 3 2 2621
P O6en3un A95
fabHOTO 2.2 2,6 1,9 440
BucnoBxku. Chnucok JiTeparypu:

1. 3rigHO 3 POBEAEHUMH JTOCIKEHHIMUMOKHA
3poOMTH  BHUCHOBOK, 1IN0 KOMIIpECiiiHa  ITiHa,
3reHepoBaHa Ha OCHOBI MiHOyTBOproBaua «bapc S-2»,
MOKa3aia XOpollli MOKa3HUKH CTiIHKOCTI Ta KPaTHOCTI.
[Ipn B3aemomii KommpeciiiHOi TiHH 3 JWU3ETHHUM
MaJIbHAM TTiHA TIOBHICTIO TPHMAEThCSI HA TOBEPXHI
MaJbHOTO, He pyiHyrounch TpuBaiuii vac (14285 c
TIpY TIOIaBaHHI Ha I1ap TU3eIHHOTO MaJbHOTO Ta 2621 ¢
npy nofaBadHi mix map). [lpu B3aemonii 3 GeH3MHOM
KOMIIpECiiiHa IiHa Mae ciadury aito (IPHOIU3HO Y
30 pa3iB MeHIIa CTIMKICTh TpU TIOJABaHHI Ha MIap
OeH3uHY Ta y 6 pa3iB MEHIIA CTIKICTb NPH MMOAABaHHI
MiJ 1map), HiK TPH B3a€EMOJIIT 3 JTU3EIbHAM TaTbHHM.
Lli pe3ynsrard MoKa3ajd MOXJIMBICTh BUKOPHUCTAHHS
KOMITPECIHHOT MHM JUTS «ITiIIIapOBOT0» TaCiHHSI.

2. CTaHOM Ha CBHOTOJIHI B TTOXKEKHO-PITYBATEHHX
miipo3aiiax YKpaiHy BiJICYTHE BIIMOBIIHE BITYU3HSIHE
oOnagHaHHS JUI TIOOABaHHS KOMIIPECIHHOI TiHWM,
BIZICyTHI METOAWYHI pPEKOMEH/Allii 3 BUKOPUCTaHHS
KomrpeciiiHoi miHu. «[limapoBuii» crocib raciHHs He
BUBYCHHH B VYKpaiHi Ta 3a il MeXamu, BiJICYTHI
Bi/ITIOBITHI HOPMATUBHI JJOKYMEHTH.

3.3 MeTor0 BH3Ha4EHHS €(DEKTUBHOCTI T'aCiHHS
KOMITPECIHHOIO TIIHOI0 B yYMOBAX ITOXEXI HEOOXiHO
MPOBECTH  JOCI/DKEHHSI 3 TaciHHS TMOXEeX B
pe3epByapax 3 HA(TONMPOMYKTAMH  «ITiIIIAPOBHMY
METOZIOM Ta BHU3HAUUTH OCHOBHI  BOTHETacHI
BIIACTUBOCTI TTiHU.
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