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VIIK 614.84

O. M. Jlapin, 0-p mexu. Hayk, npoghecop, C. A. Bunoepaoos, xano. mexu. Hayk, 0oyenm,
C. M. lllaxos,
Hayionanvnuu ynieepcumem yusinbHoeo 3axucmy Ykpainu

AHAJII3 CBITOBHUX 3PA3KIB CUCTEM HNOXKEKOI'ACIHHA
I'A3OHAIIOBHEHOIO IITHOIO

Y cmammi posensmyma npunyunoga cxema nooaui 2a3oHanosHenoi ninu. Busueni ocnosHi
KOMHOHEHMU CMAYiOHAPHUX [ NepeHOCHUX ycmanogok. OCHOGHUMU CKIAOOBUMU eleMeHmAamu
cucmemu € NONCENCHUL HAcOoc, Komnpecop (abo 6anonu 3 NOGIMpAM) U cucmema pezyno8anHs
nooaui niroymeopreaua. Ilposedeno ananiz NPoGIOHUX CBIMOBUX BUPOOHUKIE Ccucmem
2a30HANO6HEeHOI niHu, maxux, AK Himeyvka Qipma «One seveny, ascmpilicbka KOMNAHIS
Rosenbauer, amepuxanceka romnania Waterous, amepuxanceka xomnania Hale Product,
pociiicbka cucmema 2acinusa noscexc 2azonanosrnenor ninoio NATISK. Po3pobreno suchosku 3a
Pe3VIbmamom npoBeOeHH s AHATI3Y.

Knrwouosi cnosa: 2azonanognena nina, noX#ceMCco2acinHs, KOMApeCitiHa nina.

IMocranoBka mpodaeMu. OCHOBHUM THCKOM 1 BOJASHOTO PO3YHHY MMIHOYTBOPIOBaUa, a
BOTHETAaCHUM 3aCO00M Ha ChOTOJHI € Boja. Ajle  He  TeHepamii po3duMHy 3a  JOMOMOTOIO
mume 20 % 11 Gepe ydacTh y raciHHI HOXEXI, €XKEKTyro4oro nositps. J[o OCHOBHHX mepeBar
KpiM IIbOTO BUKOPUCTAHHS BOJM MOJXKE TATTH 32 Ta30HANOBHEHOI  ITHM  MOXHA  BiHECTH
co0or0 3HayHi MatepianbHi 30uTKH [28, 29]. yTBOpeHHs iHY, AKe BiIOyBa€eThCS
BuxopuctanHs miH TpW  TOXKEXKOTaciHHI  Oe3mocepeaHbO Ol HACOCHOI YCTaHOBKH, Ha
CKOpOYY€ Yac JUIs TaciHHS TOXKeXi, 3MEHIIye BiIMIHY BiJl 3BHYaifHOi BOTHEracHOi IiHH, SKa
KUIBKICTb BOJH, HEOOXiMHY IS JIKBiJAmii YTBOPIOETHCSA BXKE Yy TNpPWIAAl TaciHHS, IO
BOTHIO, 1 € OBl yHIBepCaJbHUM 3aco00M. B 103BoJisi€ 3MEHIINTH €HEPreTHUYHI 3aTpaTH Ha ii
nanuii yac B CIIA, €Bpomi Ta IHIKUX JOCTaBKY O MICIS TOXKEXi, MOXIUBICTh
MPOBIAHUX KpaiHaX MOIIMPEHI CUCTEMH Mojayl Mojavl MiHM Ha BEJMKI BIJICTaHI Ta TaciHHS
razoHanoBHeHoi miHU. OcoONMBICTE JaHUX  €NEKTPOOOIIaHAHHS. [MoxexHi pYKaBH,
YCTAaHOBOK, Ha BIAMIHY B TOBITPSHO- 3allOBHEHI KOMIPECIMHOI THOK, 3HAYHO
MEXaHIYHUX CHCTEM, TOJSTa€ B MOXIWBOCTI  JIETIN, a, OTXKEe, IMiJABHUINYETbCS MAaHEBPEHICTH
reHeparlii MmHAA 32 paxXyHOK OJHOYACHOI mojavi  crBojbmmka [1-5, 8, 10, 11].

B CHEIiaJibHy KaMepy 3MIIIyBaHHs MOBITPS Mif

niHa

Pucynok 1 — Cxema oTprMaHHS ra30HANMOBHEHOI MiHU: 1 — Hacoc; 2 — IUCTepHa ISl BOAM,
3 — €MHICTB 3 MHOYTBOPIOBaUeM; 4 — MIHO3MIIITYBaY;, 5 — KOMIPECOP

OCHOBHHMM CKIQJOBUMHU eleMeHTamu (abo OalioHM 3 TOBITpAM) 1  CHUCTeMa
cuctemu CAFS € nmoxexxHuit Hacoc, KOMIPECcoOp  PETYIIOBaHHS 10/1avl MHOYTBOproBaya [5-15]. 3
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HACOCY BUXOAWTH BOJAA MiJ] TUCKOM, /IO SIKOi Y
HEOoOX1IHIN MIPOTIOPIIii IONAETHCA
MHOYTBOPIOBa4. MOKIIMBO YTBOPEHHS BOJHOTO
pO3YMHY TIHOYTBOpIOBa4Ya O€3MOCEPEIHBO B
Hacoci abo mepen HuM. Jlami 10 yrBOpeHOl
CyMillll JTOMA€THCS TOBITPSA TiJ THUCKOM, 3a
JIOTIOMOTOI0 SIKOT'O YTBOPIOETHCS TMiHA HU3BKOT
KpaTHOCTI, IO HaJaldl pPyXaeTbCsl pyKaBamH.
Haiinpocrimry cxema OTpUMAaHHS
ra30HANoOBHEHOI MHMU HaBeJEHO Ha puc. 1.

Ha cporomnimHii neHb B YKpaiHi
BHKOPHUCTOBYIOTHCS MOBITPSIHO-MEXaHIYHI
CUCTEeMH TMOJa4Yl IHW, 1 JUI1 TOro, Ioo
BIPOBAJIUTH HA HAIl PUHOK OUIBIN JTOCKOHAJI
ra30HalOBHEHI YCTAaHOBKHM  II0XKEXKOTAaCiHHS,
HEOOXIZIHO  TPOBECTH  aHaJi3  ICHYIOUHX
TEXHOJIOT1H B 3apyO0iKHUX KpaiHax.

AHnauni3 OCTAHHIX AOCJIIKEeHb
nyOJikaniii. Brnepime B koposiBcbkoMy (IIoTi
Oynu  po3po0JIeHI CHUCTEeMH KOMITPECCIOHHOL
MiHA Ui JiKBigamii mokexx B mopi 1930-x
pokax. Jlo 1940-x pokiB OpuTaHCbKi 1
amepukancbki BMC po3pobunn BIOCKOHAJICHI
cucTeMHu s 60poThOM 3 mokexamu kiacy b
(Coletti 1998 Darley, 1995). Takox m0 KiHIIs
80-x pokiB Oyau po3poOsieHi creuianbHi
MOKEXKHI KOMITPECOPH, TIPU3HAYEH] TSI CHCTEM
ra3oHanoOBHEHOI MiHU. Briepime cyyacHa cuctem
ra3oHaINoOBHEHO1 MiHU Oyna 3acTocoBaHa B 1988
pomi  mig  dYac  JICOBUX ~ MOXKEXK B
MenoycToHCKOMy — HAIliOHANIFHOMY TapKy B
mrati Baitominr, CIIIA (Yellowstone National
Park, Wyoming) nmns 3axucry roremo Old
FaithfulLodgex [1]. Takumm BuUeHUMH, SIK
Michael A. Laskaris, Michael Sulmone Oymnu
pO3MIISIHYTI Ta BH3HAYEHI OCHOBHI CIOCOOH
3MILTYBaHHs 1 TeHepallii ra30HaroOBHEHOT MiHU
B 3MimryBaabHUX Kamepax [2]. Robert G. Taylor
po3TIsaaB MUTaHHS BUKOPHUCTAHHS
ra30HAllOBHEHOI TIHH Yy TPHUMINICHHAX 3
oOMexxeHUM JocTyrnoM ToBiTpsa [3]. Andrew
Kim and George Crampton mpoBOAUIN JOCITiAH
1010 €PeKTUBHOCTI TaciHHS MOXKeX Kiacy b 3a
JOMIOMOTOI0 Ta30HANOBHEHOI MiHU 3 PI3HUMH
minoytBoproBadamu [4]. Dong-Ho Rie, Jang-
Won Lee, Seonwoong Kim OyB mpoBeneHuii
EKCIIEPUMEHT,  CIPSMOBAaHMM  Ha  OLIHKY
epextuBHOCTI cuctemun KA®DC nis raciHHS
mokeXk kiacy b mpu momaui pi3sHHX MOpITii
MOBITPSL B PO3UMH BOJM 1 MiHOyTBOpIOBaua [5].
Ha cporomuimHiii JeHp aBTOpaM HEBIIOMI
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po0OTH, B SIKMX HPOBEAECHO HANOLIBII MOBHUMN
aHaJIi3 CUCTEM I10Ja4l Ta30HAIOBHEHO] ITIHU.

IlocranoBka 3agavi Ta ii pilIeHHS.
Meroro maHOi CTaTTi € TMPOBEIACHHS aHaTi3y
CHCTEM TOJaui KOMOPECIHHOI MiHU MPOBIAHUX
kpain €Bpornn Ta CIIIA, BHBYEHHS OCHOBHHUX
XapaKTePUCTHK IHX YCTaHOBOK.

Buxan OCHOBHOI'0O Marepiajiy
AOCJiIZKeHH S

Cepen MpoBITHUX CBITOBHX BUPOOHHUKIB
3ac00iB MIPOTHUII0KEKHOTO NIpU3HAYCHHS
cuctemu raszoHanoBHenoi miHum (CAFS -
compressed air foam system) HaOysiu 3HAYHOTO
TIOIITPEHHS.

MoxxHa  BUAUIUTH TPU  OCHOBHHUX

HanpsMkH 3actocyBaHHsa CAFS:

CTalliOHApHI aBTOMATH4YHI CUCTEMHU
MOKE>KOTaCIHHA,

MOOLITbHI YCTaHOBKH TTOKEKOTACIHHS;
BOy/ZIOBaHI CHCTEMH B TIOXKEKHI
aBTOMOO1JII.

Oxgaum 3 HaWOUIBIII BIJIOMUX
BHUPOOHHMKIB CHCTEM Ta30HAIOBHEHOI INHH €
HiMenpka (ipma «One seven» [16, 17], sxa
BOJIONIE IIATEHTOM Ha I[F0 TEXHOJOTIID Ta

BUT'OTOBJISIE CTaIflloHapHi Ta MOO1JIBbHI
YCTAaHOBKM  TIOKekoraciHHs. Ha pwuc. 2
HaBEJICHUI HpUCTPii JU1st YTBOPEHHS
KOMIIPECIMHOI TMHM, 3amaTeHToBaHWi «One
seveny.

Cucremn «One seven» TEHEPYIOTh
ra30HAIOBHEHY niHy 3 BMICTOM

MHOYTBOpIOBaYa B pO34UMHi y miama3oHi Big 0,3
10 1 %. Ilpu npomy criBBiIHOLIEHHS 00'eMy
pPO34YMHY MHOYTBOPIOBaUa 70 00'eMy MOBITPS Y
roToBii miHi ckmagae 1:7, mo # ©Halymo
BioOpakeHHsT y Ha3Bi TexHousorii. Ha puc. 3
HaBE/ICHO 300paKeHHS CTalliOHAPHOI YCTaHOBKH
rmoxxerxoracinas «One seven» [18].

Ha puc. 4 HaBeneHO MpUHIMI POOOTH
miel cucreMd. BomsgHuii Hacoc momac BOIHUM
pPO3UMH MHOYTBOpIOBaYa JI0 MiHOTeHEparopa,
70 SIKOTO B CBOIO 4Yepry KOMIIPECOp HarHiTae
noBiTps.  JKUBJIEHHS  €JIEMEHTIB  CHUCTEMH
3MIMCHIOE  €NeKTpuuHuid OOk, a  OJoK
KepyBaHHs BIJIMOBIAA€ 3a  CIIBBIIHOIICHHS
BOJM, TIHOYTBOpIOBa4Ya Ta TMOBITps. Bixg
MiHOTeHepaTopa BXXE TOTOBA IiHA PYXA€ThCS 10
CIIOKHBAYiB.
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Pucynox 5 — GPlus "HLF 20 OS"

«One
YCTaHOBKH

OxkpiM HaBEeIEHOTO, KOMIaHis
seveny»  BHUTOTOBJIIE  HACTYITHI
nmo>keskoracinus [19]:
Stored-Energy-Systeme — 3aMkHEeHa
CUCTEeMa 13 3amacoM BOJHM, IMMHOYTBOpIOBaYa Ta
MOBITPSL J103BOJIsAE€ TpamoBatd 10 10 XBuiwH
IpU TaCiHHI MOXKEXI;

- Maxi-Xtinguisher — Maja
CTalrioHapHa cucTema i3 3a3aaneriipb
MiATOTOBJICHUM BOJIHUM PO3UHUHOM

MiHOYTBOPIOBaUa, M0 3HAXOIUTHCS i THCKOM,
Ma€ TyKe MaJHid 9ac PUBEICHHS B IO,
Wandhydranten WXS
CTalioHapHa HacTiHHA cucremMa
MOKEKOTACIHHS, IO MOXe OyTH BHKOpPHCTaHA
SK aJbTePHATHBA 3BUYAWHUM  IOKEKHUM
KpaHaM, Ma€ pyKaB JOBXHMHOIO 10 60 M Ta
ManbHICH TIOAadl CTPyMEeHS MiHU 10 15 M
npoTsaroM 20 XBHJIKH.

®dpaHIy3bKHi BHPOOHUK
NPOTHIIOXKEXHOTI  TexHiku  Gimaex,  sKy
KOMITaHis One seven rocravae
aBTOMOOUTBHUMHU MOJYJISIMH  TTOKEXKOTaCiHHS,
BHUTOTOBJISIE JIIHIMKY TOXEKHUX aBTOMOOLTIB 3
BOY/IOBAHUMH CHUCTEMaMH T'a30HAMIOBHEHOI MIHH
(puc. 5): aBTOITMCTEPHH, aepoIpoOMHi
aBTOMOOILII, JIHCOBI MOXEXKHI  aBTOMOOLI,
aBTOMOOUTI JUIsI TIPOMMCIIOBUX IIANPUEMCTB
[20].

ABcTpiiicbka koMmmaHisi Rosenbauer mae
3allaTeHTOBaHY TEXHOJOII0 Tra30HAIOBHEHOT
miau CAFS [18, 23]. Ii MPOTYKITIS:

CAFS MOBILE MOO1TEHA
YCTaHOBKAa T'€HEPYBAaHHS Ta30HAIOBHEHOI ITiHU,
J03BOJISIE  OTPUMYBATH KOMIIPECIHHY MiHY 3
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KpaTHICTIO Bix 4 10 20 MUIIXoM BKITIOYCHHS ii B
pYKaBHY JHIIO, IO A€ BiI BiAIEHTPOBOTO
Hacocy. JlozBomnsie orpumyBatu Binx 400 go 1600
JI/XB TOTOBOi Ta30HAIIOBHCHOI MIHU MIIIXOM
BBEIEHHS B  TOTIK  BOJHOTO  PO3YHUHY
MHOYTBOpIOBa4Ya  TOBITPSA Yy  BU3HAYCHIN
KITBKOCTI, IO HAAXOOWTh 3 IIATOTOBJICHHUX
MOBITPSIHUX OAJIOHIB;

CONTI & FLASH CAFS 400-2400 —
YCTAaHOBKA  JUIA  TIOKEKHUX  aBTOMOOLTIB,
J03BOJISIE  OTPUMYBATH KOMIIPECIHHY MiHY 3
KpaTHICTIO Big 4 1m0 15 Ta BHTpaToi TOTOBOI
mud Big 1600 1o 9600 1/XB B 3aJI€KHOCTI Bif
MIPOIYKTUBHOCTI HACOCY Ta KPaTHOCTI IMiHM;
SKY CAFS yCTaHOBKA ISt
raciHHs BHUCOTHUX Oy/iBENIb NUIIXOM IOJadvi
KoMmIpeciiiHoi miHu Ha BucoTy 10 400 M, 1m0
JIOCSATAETHCS 3a PAaXyHOK MaJioi MUTOMOI Baru
MiHY;

FLASH CAFS AR 30-400
BHUCOKOIIPOAYKTHBHA  TOTY)KHa  YCTAHOBKa
OTpUMAaHHS KOMITpECIHHOT MHA TUTSI
aepOJIPOMHHUX aBTOMOOUTIB J03BOJISE OTPUMATH
no 64000 n/xB miam kpatHicTio 8. [loBiTps y
KaMmepy 3MIITyBaHHS HAAXOIUThH 3 TOBITPSHUX
OaoHiB.

AmepukaHncbka KoMmnaHiss Waterous Mae
3amaTeHTOBaHY TEXHOJIOTII0 IIHO3MIITYBaHHS
ONE STEP CAFSystem [21]. Bona
BUKOPUCTOBYE  HE3aJIeXkKHY, 3amaTeHTOBaHY
CUCTEMY peryJIOBaHHS THUCKY, $Ka TpHUMae
MOCTIHHWKA  THUCK 3MINIyBaHHSI B  Kamepi
3MilllyBaya reHeparopa miHH.

[TpuHtun poOOTH MOMIOHWI 1O pPEmTH
BUpoOHMKiB.  Kommanis ~ Bumyckae  psf
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MPOAYKIII, 10 peaizye TEXHOJIOT1I0
KOMITPECIHHOI THHU:
- aBTOMOOiUIBHUI Hacoc 3

BOY/ZIOBaHOIO CHCTEMOIO Ta30HAIIOBHEHOI IMiHU
CAFSystem ONE STEP 150 - OS nosBosse
OTPUMYBATU CyXy a00 MOKpY MiHY 3 BMICTOM
MIHOYTBOPIOBAa4a B PO3YMHI 3 BOAOK Yy
kinpkocti 0,1-1, 3 Ta 6 % B 3aJICKHOCTI Bif
notpe0. [ToBiTps HarHiTaETHCA BiJ BOYIOBAaHOTO
KOMIIpecopa MPOAYKTHBHICTIO 10 4,25 M’/XB
pu TUCKY 8,6 Oap;

- Eclipse CAFSystem — Ge3moropHa
CUCTeMa TMOXEKOTAaCiHHS B KOMIUICKCI 3a
HAaCOCOM Ta KOMIIPECOPOM, IO JIO3BOJISE
orpumate 10 9000 1/XB ra30HANOBHEHOI MTiHU B
3aJICYKHOCTI BIJl MOJIEIIl TIPH THCKY 15 Oap;

- monym noxexoraciHas 70-35-GP,
100-50-DS, 200-100-DS, 100-50-0S, 200-100-
OS , mo BKIII0O4aI0Th B ce0e HACOC 3 MPUBOJHUM
TBUTYHOM, KOMIIPECOP Ta cucTeMy
MiHOMO03yBaHHS. BOHU MpPAaIIOIOTH B MIUPOKOMY
niana3oHi 3HadeHb nojaavi minu (o 800 1/xB) Ta
3 MakcuMaiabHuM HamopoMm 35, 50 Ta 100
M. BOJ. CT. B 3aJIE)KHOCTI BIJI MOJIEII.

Awmepukanceka komnanis Hale Products
Inc. BcTaHOBIOE HAa CBOT MOMXEXHI aBTOMOOLI1
CUCTEMU ra30HaroOBHEHOI MHHA
CAFS90/CAFS200 3 cructemMoro MmHO0103yBaHHS
Hale Foam Master [21]. Cucrema mpaioe 3
MOXKSKHUMHU ~ HACOCaMH, M0  JO3BOJISIOTH
OTpUMAaTH Hamip BOAsIHOTO cTpyMeHs 10 10 Gap,

BanoHwuiz
CTUCHEHWUM NOBITRAM

Bak 2 niHoOVTEOpHEaYEM

IpH [[bOMY MOXKHA OTPUMATH MOKpPY a0 Cyxy
KOMITPECIHHY TiHY.

VY Pociiicekiii @eneparii 3 2012 poky
kommaHiero «CrnenABtoTexHuka» po3podieHo
Ta BIPOBA[HKCHO Yy BHPOOHHUIITBO CHCTEMY
raciHHA  TOXEX  KOMIIPECIHHOI  TIHOIO
«NATISK» [23-26]. OcHOBHMMU IepeBaramu
3aMporoOHOBAaHO1 CUCTEMH BUPOOHUKHU
HA3WBAIOTh CKOPOYEHHS dYacy TraciHHs B 5-7
pasiB, Ta 3HWKEHHS BUTPATH BOAM Y S5-15 pasiB
32 paxXyHOK CKOpOYEHHsS 4acy poOOTH CTBOJA.
Kpartnicte roToBoi miHm — 5-15. TloBiTps
HATHITA€THCSA BiJl OAJIOHIB ITiJT THCKOM.

3 cucrem NATISK cmg Bumiantn
MOOLTBHI YCTaHOBKH MIOKEKOTACIHHS
«NATISK-50M BL» , «NATISK-100M BL» Ta
«NATISK-300M BL» [25-26].

Takox «CnenABtoTexHuKa»
BUTOTOBJISE MOKEXKHI1 aBTOMOOI1I, 1 (0]
peamizytorb cuctemy NATISK [25]. Ile

MOKEXXKHI aBTOIIMCTEPHU Ta aBTOMOOLT MepIoi
JOTIOMOTH, SIKI MOXYTh OYTH BHTOTOBJICHI Ha
0a3i aBToMo0OimiB Ypan, KamA3, T'A3, VA3,
SILANT .

Cankr-IlerepOyp3bpKor0 dbipmoro
«Crant»  po3pobieHa Ta  BIPOBaDKEHA
TexHosoriss  kommpeciiiHoi  minm  STALT-

fireflex, mo peanizoBaHa (puc. 6) B ycTaHOBKax
aBTOMATUYHOrO TOXKEeKoraciHHsA [26]. YV 1ux
CUCTEMAaxX BHUKOPHUCTOBYETHCSA 2 %-BUU PO3UMH
MiHOYTBOPIOBaua, KPaTHICTh TOTOBOT miHu — 10.

Bakz Bogow

MeHoreH e pyIdMA
NpUCTRiA

Pucynok 6 — YcranoBka aBToMatuaHoro noxkexoraciaas STALT-fireflex
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BucHoBku. BujineHi ta npoanaiizoBaHi
OCHOBHI HaTPSMKA 3aCTOCYBaHHS
ra3’OHAIllOBHEHOI  INHU. Cepen BIJIOMHX
BUPOOHHMKIB yCTAaHOBOK TTOYKEXKOTACIHHS, IO
peanizyloTh TEXHOJIOTiI0 KOMIIPECIHOI TiHU,
CITi BUIIIIUTHA OneSeven, WellCrown
International ~ Resources  Ltd  (I'oHkoHr),
KSSIELER Feuerwehr und Rettungssysteme

(Himeuumna), Firematic Supply Co. (CIIIA),
W.S. Darley Tta i#m. VYci BUPOOHUKH
BUPOOJISAIOTh MiHY KpaTHicTio Big 4 mo 20.
CiBBIIHOIIEHHS BOIU MHOYTBOpIOBaYa
nopiBatoe Binm 0,1 10 6 % B 3alEKHOCTI Bij
nmoTpeoO. YTO4YHEHHS CIIIBBIIHOIIEHD
KOMIIOHEHTIB Yy CKJaJi Ta30HANOBHEHOI MiHU
moTpeOye MOJANBIINX TOCIIKEHb.

IHEPEJIIK IOCUJIAHb

1. Justin A. LaPolla.Compressed Air
Foam Fire Grounds Evolution Tests / Justin A.
LaPolla., Alexander L. Morano // California
Polytechnic State University —2012.

2. Li Huiqging. Experimental study of
foam generated by compressed air foam system
[D]. Beijing: Beijing Forestry University, 2000.
—P. 105-111

3. Robert G. Taylor Technical Report
98: Compressed Air Foam Systems in Limited
Staffing Conditions / Robert G. Taylor -
Morristown Fire Bureau - Morristown, New
Jersey — 1998. - p 75-112.

4. Murdock, J. I. Compressed air foam
systems: A project pertaining to an adoption
decision. (Executive Development Research
Paper)/J. 1. Murdock//Emmitsburg, MD:
National Fire Academy. -1997.

5. Colletti, D. J. Testing CAFS in live
burns/D. J. Colletti/Fire Engineering, 147. -
1994, July. -P. 74-76.

6. Compressed Air Foam Systems
[Enextponnuii Pecypc]/ Neal Brooks. — Pexxum
noctymy: http://compressedairfoamsystem.com/

7. TloxeXHi MamIMHU: HaB4Y. MOCi0. /
[JTapia O.M., bapkanos B.I"., Bunorpamor C.A.
ta in.] — X.: HYII3Y, K.: MIIBIT «"opmon»,
2016.-279 c.

8. Colletti, D. J. Compressed-air foam
mechanics / Colletti, D. J. // Fire Engineering,
147, - 1994, March — p. 61-65.

9. CAFS - Straight answers for the
beginner or the expericienced user [Electronic
resource] — cafsinfo.com, 2008. - Mode of
access: http://www.cafsinfo.com/index.html
Date of access : 05.03.2009

10. Wcnons3oBaHue  KOMIIPECCHOHHOM
NEeHbl TPU  TYIICHUH JIECHBIX IMOXKapoB /
[KpekrynoB A.A., Ilnmaronos E.IO., Topomnos
C.B., Xaoubymua A.®.] //  ArpapnHoe

55

oOpaszoBanne u Hayka. -2016. - No2. — Pexxum
noctyma: http://aon.urgau.ru/ru/issues/16/articles/246

I1. I'puuuna I.M. Cxema oTpuMaHHS
KOMIIPECIfHOI MiHM Ta JUCIeproBaHoi Boau /
I'punmna .M., I'punmaa H.1., JleBrepor O.A. //
[Tpobnemsl mokapHoit 6e3onmacuoctu. — 2016. —
B.39.-C. 78-83

12. Twurapenko A.B. I'a3oHanoBHeHa MiHa —
eexkTrBHMII 3aci0  TOXKEXKOTaciHHS  JIICOBUX
noxexx / Turapenko A.B. / HaykoBuii BiCHHK
HIITY VYkpainu. - 2015. - Bum. 25.9. - C. 246-250.

13. Colletti, D. J. Class A foam for
structure  firefighting/D.  J.  Colletti//Fire
Engineering, 145.-1992, July. -P. 47-56.

14. Liebson, J. Introduction to class A
foams and compressed air foam systems for the
structural ~ fire  service/J.  Liebson/MA:
International Society of Fire Service Instructors.
-1991. -P. 45.

15. Colletti, D. J. Compressed air foam
systems and fire hose/D. J. Colletti/Fire
Engineering, 149. -1996, July. -P. 50-52.

16. benoBa A. Hapox, koTopslii nu3o00pen
MOpOX, 3HAET, Kak 6opoTbest ¢ orHeM / bemosa
A. // Tloxapnoe neno. - Ne5, 2009. — C. 18-19

17. Oneseven [Enextponnmii Pecypc] //
Oneseven Pexxum  moctymy:  http://
www.oneseven.com/

18. Systeme: einfach, sicher und
okonomisch  [Enmexkrponnuit  Pecypc] //
Oneseven Pexxum pmoctymy: http://www.
oneseven.com/de/stationaer-brandschutz
/systeme/standard-system/beschreibung.php

19. Systeme [Enextponnuii Pecypc] //
Oneseven Pexxum pmoctymy: http://www.
oneseven.com/de/stationaer-
brandschutz/systeme.php

20. Firefighting Vehicles [Enexkrponnuii
Pecypc] // Gimaex Pexxum  nmoctymy:
http://www.gimaex.com/?Mod1=artikel&Menul
D=8&MainMenulD=2&Sprache=GB



«Hao3euuanni cumyauyii: nonepedycennsn ma aikeioauian, Ne 1/2017

21. CAFS-Systems [EnextpoHHUit
Pecypc] // Waterous co. - Pexum poctymy:
http://www.waterousco.com/cafs-systems.html

22. Integrated CAFS system from the
leader [Enexrponnuii Pecypc] // Direct industry
- Pexxum noctymy: http://pdf.directindustry.com
/pdf/godiva-ltd/cafs-90-200/55810-143279.html

23. Onucanne TtexHomorun NATISK.
[Electronic resource]. — 2011. — Mode of access:
http://www.specialauto.ru/catalog/524.html
Date of access: 10.04.2012.

24. HoBeiit cnoco0 CO3IaHUs
3arpaiuTeNbHBIX W  OMNOPHBIX  MPOTHUBO-
nokapHbeix nojioc / [3anecos C.B., ['omosasos
I''A., KpekrynoB A.A., Omneraes A.C.] //
BectHuk  bamkupckoro - rocyaapCTBEHHOTO
arpapHoro yHusepcurera. - 2014. - Ne 3. - C. 90-94.

25. 3anecos C.B. Cucrema
noxapotymenuss NATISK mnst ocraHoBku u
JIOKaJU3aIHH JIECHBIX TToXkapoB / 3anecoB C. B.,

obpazoBanus. - 2014. - Ne 3. — Pexxum nocrymy:
www.science-education.ru/117-12757.

26. Ucnonwp3oBaHue CUCTEMBI
noxapotymenuss NATISK npu nukBumanuu
topdstaBIX TIOKapoB / 3anecoB C.B., ['ogoBanos
I'.A., KpexrynoB A.A. u ap. // Jleca Poccun n
x03s511cTBO B HUX. — 2016. - Nel (56). — C. 4-10.

27. Carey, W.M. National class A foam
research project technical report: Structural fire
fighting-room burn tests phase Il / W.M. Carey
/I MA: National Fire Protection Research
Foundation. -1994.

28. Koponbuenko A. . IloxxapoB3pbIBo-
OTAaCHOCTb BEIICCTB u MaTepHaJIOB.
CripaBoUHUK / Koponbuenko A,
Koponpuenko JI.A. - M.: Iloxnayka, 2004. -
Y.2 - 747c.

29. Tepebuen B.B. CripaBo4HUK
PYKOBOAMTEINSA TylieHus moxkapa / TepeOHeB
B.B.- M.: Iloxnayka, 2004. - 248c.

l'ogoBamoB I'. A., KpekrynoB A. A. //
CoBpeMeHHbIC po0IeMbI HAYKH u
REFERENCES

1. Justin A. LaPolla.Compressed Air
Foam Fire Grounds Evolution Tests / Justin
A.LaPolla., Alexander L. Morano // California
Polytechnic State University —2012.

2. Li Huiqing. Experimental study of
foam generated by compressed air foam system
[D]. Beijing: Beijing Forestry University, 2000.
—P. 105-111

3. Robert G. Taylor Technical Report
98: Compressed Air Foam Systems in Limited
Staffing Conditions / Robert G. Taylor -
Morristown Fire Bureau - Morristown, New
Jersey — 1998. - p 75-112.

4. Murdock, J. I. Compressed air foam
systems: A project pertaining to an adoption
decision. (Executive Development Research
Paper)/J. 1. Murdock//Emmitsburg, MD:
National Fire Academy. -1997.

5. Colletti, D. J. Testing CAFS in live
burns/D. J. Colletti//Fire Engineering, 147. -
1994, July. —P. 74-76.

6. Yspolzovanye kompressyonnoi pensl
pry tushenyy lesneikh pozharov / [Krektunov
A.A., Platonov E.Iu., Toropov S.V.,,
Khabybulyn A.F.] // Ahrarnoe obrazovanye y
nauka. -2016. - No2. — Rezhym dostupa:
http://aon.urgau.ru/ru/issues/16/articles/246

56

7. Hrytsyna .M. Skhema otrymannia
kompresiinoi piny ta dysperhovanoi vody /
Hrytsyna .M., Hrytsyna N.I., Lievtierov O.A. //
Problems pozharnoi bezopasnosty. — 2016. — V.
39.-S. 78-83

8. Tytarenko A.V. Hazonapovnena pina —
efektyvnyi  zasib pozhezhohasinnia lisovykh
pozhezh / Tytarenko A.V. // Naukovyi visnyk
NLTU Ukrainy. - 2015. - Vyp. 25.9. - S. 246-250.

9.Colletti, D. J. Class A foam for
structure  firefighting/D.  J.  Colletti//Fire
Engineering, 145.-1992, July. -P. 47-56.

10.Liebson, J. Introduction to class A
foams and compressed air foam systems for the
structural ~ fire  service/J.  Liebson/MA:
International Society of Fire Service Instructors.
-1991. -P. 45.

11. Li Huiqing. Experimental study of foam
generated by compressed air foam [D]. Beijing:
Beijing Forestry University, 2000. —R. 105-111

12. Patent U.S.A, US 6357532 BI.
COMPRESSED AIR FOAM SYSTEMS/
Michael A. Laskaris, Michael Sulmone.- Date
of Patent: Mar. 19, 2002:

13. Murdock, J. 1. Compressed air
foam systems: A project pertaining to an
adoption decision. (Executive Development



«Hao3euuanni cumyauii: nonepeoscenna ma aikeioayian, Ne 1 /2017

Research Paper)/J. 1. Murdock//Emmitsburg,
MD: National Fire Academy. -1997.

14. Colletti, D. J. Testing CAFS in
live burns/D. J. Colletti//Fire Engineering, 147.
-1994, July. -P. 74-76.

15. Colletti, D. J. Compressed air
foam systems and fire hose/D. J. Colletti//Fire
Engineering, 149. -1996, July. -P. 50-52.

16. Belova A. Narod, kotorsri yzobrel
porokh, znaet, kak borotsia s ohnem... / Belova A.
// Pozharnoe delo. - Ne5, 2009. —S. 18-19

17. Oneseven [Elektronnyi Resurs] //
Oneseven - Rezhym dostupu: ://www.oneseven.com/

18. Systeme: einfach, sicher und
okonomisch [Elektronnyi Resurs] // Oneseven -
Rezhym dostupu: http://www.oneseven.com/
de/stationaer-brandschutz/systeme/standard-
system/beschreibung.php

19. Systeme [Elektronnyi Resurs] //
Oneseven - Rezhym dostupu:  http:/www.
oneseven.com/de/stationaer-brandschutz/systeme.php

20. Firefighting Vehicles
[Elektronnyi Resurs] // Gimaex - Rezhym
dostupu: ://www.gimaex.com/?Mod]=artikel&
MenulD=8&MainMenulD=2&Sprache=GB

21. CAFS-Systems [Elektronnyi
Resurs] // Waterous co. - Rezhym dostupu:
http://www.waterousco.com/cafs-systems.html

22. Integrated CAFS system from
the leader [Elektronnyi Resurs] // Direct
industry - Rezhym dostupu:
http://pdf.directindustry.com/pdf/godiva-
1td/cafs-90-200/55810-143279.html

23. Opysanye tekhnolohyy NATISK.
[Electronic resource]. — 2011. — Mode of access:

http://www.specialauto.ru/catalog/524.html ~ —
Date of access: 10.04.2012.

24. Zalesov S. V., Hodovalov H. A.,
Krektunov A. A., Opletaev A. S. Novslii sposob

sozda- nyia zahradytelneikh y oporneikh
protyvopozharnsikh polos // Vestnyk
Bashkyrskoho hosudarstvennoho ahrarnoho

unyversyteta. 2014. Ne 3. S. 90-94. 11.

25. Zalesov S. V., Hodovalov H. A.,
Krektunov A. A. Systema pozharotushenyia
NATISK dlia ostanovky y lokalyzatsyy lesnsikh
pozharov // Sovremennsie problemsr nauky y
obrazovanyia. 2014. Ne 3. URL : www.science-
education.ru /117-12757.

26. Yspolzovanye systemal
pozharotushenyia NATISK pry lykvydatsyy
torfianeikh pozharov / Zalesov S.V., Hodovalov
H.A., Krektunov A.A. y dr. // Lesa Rossyy y
khoziaistvo v nykh. — 2016. - Nel (56). — S. 4-10.

217. Carey, W.M. National class A
foam research project technical report:
Structural fire fighting-room burn tests phase
I/W.M. Carey/MA: National Fire Protection
Research Foundation. -1994.

28. A Ya. Korolchenko, D.A.
Korolchenko. Pozhezhovybukhonebezpeka
rechovyn i materialiv ta zasoby yikh hasinnia.
Dovidnyk: u 2-kh ch. - 2-e yzd., Pererab. i1 dop.-
M .: Pozhnauka, 2004. - Ch.1 - 713s., - Ch.2 - 747s.

29. . Terebnev V.V. Dovidnyk
kerivnyka  hasinnia  pozhezhi.  Taktychni
mozhlyvosti pozhezhnykh pidrozdiliv.- M .
Pozhnauka, 2004. - 248s.

A. M. Jlapun, 0-p mexu. Hayk, npogheccop,
C. A. Bunocpaoos, kano. mexu. nayk, ooyeum, C. M. [llaxos,
Hayuonanvnuiii ynusepcumem epaxcoanckoil 3auumaol Yxpaumol

AHAJIN3 MUPOBBIX OBPA3LIOB CUCTEM MO KAPOTYIIEHUS
T'A3OHATIOJJHEHHOM NEHOM

B cratee paccMoTpeHa NpUHIMIMAIBHAS
CX€Ma MNO0JauM Ta30HaNOJIHEHHOW MeHbl. M3ydeHbl
OCHOBHBIC ~ KOMITOHEHTHl ~ CTAllMOHAPHBIX U
MIEPEHOCHBIX YCTaHOBOK. OCHOBHBIMH
COCTABJISTIOIIMMU JIEMEHTAMU CHCTEMEBI SIBJISTIOTCS
MOKAPHBIA HAcOC, KoMIpeccop (Wi OaIoHBI C
BO3JyXOM) M CHCTEMa pPETyJIHPOBAaHHUS TOJaur
neHooOpazoBatenst. [IpoBeneH aHaM3 BEAYIIUX
MHPOBBIX MIPOU3BOAUTENCH CHCTEM

ra30HANOJHEHHOW TEHbI, TaKMX KaK HeMelKas
¢upma «One seven», aBCTPHUICKas KOMITAHUS
Rosenbauer, amepukanckas kommanusi Waterous,
amepukaHckas ~— kommanusi ~ Hale  Product,
poccuiickas cucrema HO>KapOTYILECHUS]
razoHanonHeHHbIx rneHo NATISK. PaspaGoranbt
BBIBOJIBI T10 PE3YNIBTATaM MPOBEJICHUSI aHATIN3a.
KiroueBble ciioBa: razoHanoJHEHHas
[I€Ha, OXKapOTYyIlIEHHE, KOMIIPECCUOHHAs TIEHA.
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ANALYSIS OF WORLD’S COMPRESSED AIR FOAM SYSTEMS

The paper deals with the principle plan
for the supply of gas-filled foam. The main
components of stationary and portable units
were studied. The main components of the
system are a fire pump, a compressor (or
cylinders with air) and a foam feed control
system. The analysis of leading world
manufacturers of gas-filled foam systems, such
as the German company "One seven", the
Austrian company Rosenbauer, the American
company Waterous, the American company
Hale Product, the Russian fire extinguishing
system with gas-filled NATISK foam. The
conclusions on the results of the analysis were
developed.

In the article considered the principal plan
of compressed air foam system(CAFS). The main
components of stationary and portable devices are
studied. Among the world's leading companies of
fire-fighting systems, compressed air foam
systems (CAFS) have become widespread. The
main components of the CAFS system are a fire
pump, a compressor (or air cylinders), and a feed
control system for the foam generator. The pump
produces water under pressure, to which a
foaming agent is added in the required proportion.
It is possible to form a water solution of a foaming
agent directly in or in front of the pump. Next, the
formed mixture adds air under pressure, with
which the foam of low multiplicity, which
continues to move with sleeves, is formed. There
are three main areas of application of CAFS:

-stationary automatic fire-fighting systems;

-mobile fire extinguishing systems;

-built systems in fire trucks.

The analysis of leading European and
American companies, such as the German
company "One seven" was made. The main
products of it:

Stored-Energy-Systeme closed
system with water supply, foaming agent and air
can work up to 10 minutes when extinguishing a fire;

- Wandhydranten WXS - a stationary
wall fire extinguishing system that can be used
as an alternative to ordinary fire cocks, has a
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sleeve up to 60 m long and a range of flowing
spray foam up to 15 m for 20 minutes.

Austrian company Rosenbauer:

- CAFS MOBILE - a mobile installation
of gas-filled foam generation, allows receiving a
compression foam with a multiplicity of 4 to 20
by turning it into a sleeve line coming from a
centrifugal pump. It allows to receive from 400
to 1600 1 / min finished gas-filled foam by
introducing into the stream of aqueous solution
of a foaming agent in a predetermined quantity
coming from prepared air cylinders;

- SKY CAFS - a plant for extinguishing
high-rise buildings by supplying a compressive
foam to a height of 400 m, which is achieved
due to a small proportion of foam;

American company Waterous:

- Automotive pump with built-in gas-
filled foam system CAFSystem ONE STEP
150-0OS allows to receive dry or wet foam with
the contents of a foaming agent in a solution
with water in amounts of 0,1-1, 3 and 6%
depending on needs. Air is pumped from the
built-in compressor with a productivity of 4.25
m3 / min at a pressure of 8.6 bar;

- Fire extinguishing modules 70-35-GP,
100-50-DS, 200-100-DS, 100-50-0S, 200-100-0S,
including a pump with a drive motor, a compressor
and a system of foaming. They operate in a wide
range of foam delivery values (up to 800 1/ min)
and with a maximum pressure of 35, 50 and 100
mV. depending on the model.

The main directions of application of gas-
filled foam are selected and analyzed. Among the
well-known manufacturers of fire extinguishing
systems that implement compression foam
technology, OneSeven, WellCrown International
Resources [td (Hong Kong), KSSIELER
Feuerwehr und Rettungssysteme (Germany),
Firematic Supply Co. (USA), W.S. Darley and
others. All manufacturers produce foam from 4 to
20. The ratio of water foaming agent is from 0.1 to
6%, depending on the needs.
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