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K BOMNMPOCY O COBEPWWUEHCTBOBAHU TEXHOJIOTNA
N TEXHUKWN NEHHOIO NOXAPOTYLUEHUA

Ha ocHoBe CcTaTUCTUYeCKMX AaHHbIX MO noxapam B Poccumckon Qefepalivi NpoBeeH aHanms noxa-
poB, NpoucLUeALMX Ha 0ObeKTax Mo XpaHeHWo, nepepaboTke 1 TPAHCNOPTUPOBKE HedTU 1 HedTe-
npoaykToB B 2010—2014 rr. YKa3aHbl OCHOBHble 00BeKTbI, Ha KOTOPbIX MPOM3OLLIIL MOXapbl, 1 OCHOB-
Hble MPUYMHBI X BO3HUKHOBEHWS. [laH aHanm13 CoCTosHMSA pblHKa NeHoobpa3oBaTteniel B Poccninckom
®defepaul Ha OCHOBaHWWM AAHHbIX €OMHOr0 peectpa cepTudurkaToB cooTseTcTBMA DepepanbHom
cny>x0bl No akkpeamTaumm “Pocakkpenmtaums”. MposefaeHa oleHka BO3MOXHOCTEN POCCUMCKMX NPO-
M3BOAMTENEN MO MMMOPTO3aMeLLeHNIo NeHoobpa3oBaTenem, NPUCYTCTBYIOLLMX Ha POCCUNCKOM PbIH-
ke. C y4eTOM HanpaB/ieHWI PAa3BUTUA TEXHUKI U TEXHNHECKUX CPeACTB ANs TyLUeHUs NoXapoB npes-
NOXeHa KOHLEMNLMS NMOXapHOro aBTOMOOUIIS MEHHOrO TyLIEeHWS.

KnioyeBble cnoBa: neHHoe No>XXapoTyLleHne,; I'IeHOO6pa3OBaT€J'Ib; aBTOMOOUb MEeHHOro TylweHund,

noapbl B pe3epByapax; “TBepaas neHa".
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AHanm3 v 06001IeHIe CTATUCTHYECKUX JAHHBIX 10 TI0-
JKapaM Ha 00BEKTax, CBSI3aHHBIX C XpaHEHUEM, TPaHC-
ITOPTUPOBKOU U IepepaboTKON HeDTH 1 HEPTEPOAYK-
TOB, ¢ 2010 10 2014 I'T. MOKA3bIBAOT, YTO 32 ATOT ITEPHOJ]
3adukcupoBano 362 noxapa. Pacnpenenenue noxxapon
10 00BEKTaM IPEICTaBICHO Ha puC. 1.

YcTaHOBICHO, YTO TIOXKaphl B pe3epByapax BMEC-
TiMocTBE0 5000 M° 1 Gonee TyLIaTCs B OCHOBHOM MO-
OMIJIbHOM OXKapHOU TEXHUKOU. DTO 00YCIOBICHO TEM,
YTO AaBTOMAaTHYECCKHE YCTAHOBKU MOXKAPOTYIICHHUS 3a-
YaCTY0 OKa3bIBAJIUCh MOBPEKJACHHBIMU YK€ HA Ha4aJIb-
HOU CTa iU IIOXKapa, BOSHUKIIIETO B Pe3yJIbTaTe B3PhIBa
MapOBO3/YIIIHOM CMECH, ¥ TIOATOMY HE CITIOCOOHBI ObLTH
BBIIMTOJIHATH BO3JIOKCHHBIC HA HUX q)yHK]_II/II/I. CTaHI/IO—
HapHBIC CHUCTEMBI IMOXAPOTYIWICHUA HCIIOJIB30BaJINCh
b B 19 % npoucmectsuti [ 1, 2]. Ilpu aToM B 6071B-
IIMHCTBE CIy4acB MPH BO3HHUKHOBCHHH ITOKapOB Ha
00beKTax He(TIHOW OTpaACiv, KPOME aBTOIUCTEPH U
ABTOHACOCOB, Ha TYNICHHE MOKapa IPHUBICKAIUCH aB-
TOMOOWITH ITIEHHOTO TYIICHUSI.

Ha coBmenieHHOM rpaduke KOTUYECTBA MOKAPOB
Ha JJAHHBIX 00BEKTaX M YaCTOTHI HCIIOIH30BAHUS aBTO-
MOOMIICH TICHHOTO TYIICHUS BUIHO, YTO JAHHBIC ITOKA-
3aTeNu MPaKTUYCCKH COBIANAIOT (pHC. 2).

© Kanau A. B., I'ycaxos A. H., [llapanos C. B., 2017

W3BecTHO, 9TO MOKaphl Ha 00bEKTaX 10 XPAHCHHIO,
TPAaHCIIOPTUPOBKE U IepepadoTKe HEPTH 1 HEPTEIPO-
IYKTOB TPeOYIOT 3HAYMTEIBHBIX PACXOIOB OTHETYIIA-
LIUX BEIIECTB, OOJIBLIOr0 KOJIMYECTBA JUYHOTO COCTa-

36 noxapos
(10 %)

12 moxxapoB
(3,3 %)

8 mokapoB

127 noxapos
(35 %)

(2,2 %)
|/
|
m3

179 noxapos 4
(49,5 %) [

Puc. 1. Pactipenenenne moxapos 1o MecTaM BO3HHKHOBEHHS:
1 — Hedrebdaspl, HePTEXpaHWIHIIA; 2 — HAPYKHBIC YCTAaHOB-
KU Ipenpusitiii HedrenepepabaThIBaroneil MPOMBIIIICHHOCTH;
3 — OTKPBITHIE CKIIAJIBI B Tape; 4 — CIMBOHAINBHBIC YCTaKaIbI;
5 — HeTEenpOBOIBI
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Puc. 2. CoBmenieHHsIi rpaduk KonuyecTsa moxapos (/) Ha 00b-
eKTax He()TSIHOW OTPaciIv ¥ YaCTOThI UCIIOJIE30BAaHHs aBTOMOOH-
neit nerHoro tymenus (2) 3a 20102014 rr.

Ba U TEXHUKH. Takue moxkapbl ¢ TPYAOM IOIJAIOTCS
TYLIEHUIO, HOCAT 3aTsSHKHOM XapakTep U, KaK MpaBuio,
MPUBOJAAT K 3HAUYUTEIILHOMY 3KOHOMHYECKOMY M IKO-
JIOTUYECKOMY YIIepOy, I03TOMY IIpoOIeMbl 6€30MacHO-
r'0 XpaHeHUsl, TepepadOTKU U TPAHCIIOPTUPOBKHU FOPIO-
YUX KUJKOCTEHN HE TEPSIOT CBOEH aKTyaJIbHOCTH.

Bo Bcem Mupe mapajiensHO ¢ pa3BUTHEM He(Te-
ra30BOM OTPACIH BEIETCs pa3paboTKa HOBBIX, Ooiee 3¢-
(DeKTHUBHBIX, U COBEPIICHCTBOBAHUE CYIICCTBYIOIINX
TEXHUYECKUX CPeNICTB OOPBOBI ¢ Tokapamu [2, 3].

AHaI3 JaHHBIX MO UCTIOIB30BAHNIO OCHOBHBIX T10-
JKapHBIX aBTOMOOWIJIEH IIeTIeBOTO NMPUMEHECHHUS 32 TIe-
puox 2005-2014 rr. Mo3BOIMII CACNATH BBIBOJ, YTO aB-
TOMOOTITH IIEHHOTO TYIICHUS SIBIISTIOTCS HAaO0JIee BOC-
TpeOOBaHHBIMU MPH TYIICHUH MOXKapoB (puc. 3) [4].

Ha kadenpe noxxkapHoi 1 aBapuitHO-CIIacaTeIbHOM
texHuku Boponexckoro nacruryra [ TIC MUC Poccuu B
HaCTOs1Iee BpeMs IPOBOAMUTCS HayYHO-HCCIIE0BaTENb-
ckas pabota 1o pa3padoTke KOHCTPYKLHUK aBTOMOOUIIS
MEHHOTO TYIIEHHUS C BO3MOXXHOCTBIO MOJa4M pa3iny-
HBIX BUJIOB OTHETYIIAIIMX TIEH, B TOM YHCJIE Ha OCHOBE
CTPYKTYPUPOBAHHBIX YaCTHUI] KPEMHE3eMa.

18 %

25 %

3%

11 %

37 % 6%
B ATIT B Al B AKT
N AA B AI'BT M IIHC

Puc. 3. CooTHOIICHNE NCTIONB30BAHUS aBTOMOOHIICH 1I€IEBOr0
npumeHenus 3a nepuox 2005-2014 rr.: AIIT — aBromobumn
TeHHOTO TymIeHus1; AIl — aBTOMOOHIIN TOPOIIKOBOTO TYIICHHS;
AKT — aBTOMOOHIM KOMOHHHUPOBAHHOTO TyIICHUsT; AA — 110-
JKapHBIH a3pOAPOMHBIN aBTOMOOMIb; Al BT — aBTOMOOMIHM ra-
30Bo stHOTO TymeHwst; [IHC — noskapHast aBTOHaCOCHAsI CTAaHIINS

Ha nporspkeHnn MHOTUX J1eCATUIIETUH OCHOBHBIM
CPEICTBOM TYIICHHS TIOKAPOB HAa OOBEKTAX 10 XpaHe-
HUIO HEPTH U HEPTEIPOYKTOB OCTAIOTCS TICHBI CPEJi-
HEU U HU3KOW KPaTHOCTH, TOJJaBa€MbIE€ Ha TIOBEPXHOCTh
rOproYei )KUIKOCTH Yepe3 O0pT pe3epByapa, Herocpe-
CTBEHHO B CJIOW FOPIOYETro (TaK Ha3bIBa€MBblii 10JICII0M-
HBIM METOJI TYLIEHHUS) UM KOMOMHUPOBAHHBIM CIIOCO-
oomM [5, 6].

Jis mosydeHus: BO3AYITHO-MEXaHHYECKOW TICHBI
MIPUMEHSIOTCSI OTEYECTBEHHBIC U 3apyOeKHbIC TIEHO00-
pazosarenu [3, 7].

AHaIM3 COCTOSIHUSI PBIHKA IeHOO0Opa3oBareieii B
Poccuiickoit @enepanuu Ha OCHOBaHUH JAHHBIX €IUHO-
ro peectpa cepTudukaToB cooTBeTcTBHI DenepanibHON
city>k0bI 10 akkpeauTanuu “Pocakkpeauranus’™ nmoka-
341, YTO PHIHOK HACBILIEH CePTU(GULINPOBAHHBIMU JJIS
esel mokapoTyueHus eHooopasopatensiMu 174 Tu-
noB, 3 HUX 119 (69 %) oTeuecTBEHHOTO POU3BOJCTBA
u 55 (31 %) — 3apyOexnoro. [Ipu npoBeneHnn aHa-
JIM3a YYUTHIBAIHMCH TOIBKO IIEHOO0Pa30BaTEeIH, BBITYC-
KaeMbIe IOJI TOPTOBBIMH MapKamMH MPOU3BOJUTEICH
[3,7,8].

B nacrosmee Bpems Ha Tepputopuu Poccuiickon
ODenepanuu HaAXOMUTCS 25 TPENNPUSTUH, BBITYyCKa-
IOLIUX eHo00pa3oBaTenu. JIngepaMu o Npou3BOACT-
By neHooOpazoBaredeii apnstorcs OAO “Upxumnpom”
(. IBanoBo), 3A0 “Oruna [ITB” (1. Mocksa), a Takxke
000 “3aBog TexnoXumCunres” (1. Yda).

[IpoBeneHHbIH aHATH3 CEPTUGHINPOBAHHBIX ITCHO-
oOpasoBaresneil mMoKasaj, 9TO Ha POCCHHCKOM PBIHKE
MPEJICTaBIICHbI:

1) nenoo6pazoBarenu o01Iero Ha3Ha4YeHust — 63 Tu-
a, U3 HHUX:

— poccwuiickoro nmpousBoacta — 55 (87 %);

— 3apyOexxnoro — 8 (13 %);

2) cMayMBaTeIN TOJIBKO POCCHMCKHUX MPOU3BOIU-
TEJeH;

3) nmeHooOpa3oBareny IEJICBOr0 Ha3HAUYCHUS —
108 THIIOB, U3 HUX:

— poccuiickoro mpousBonactBa — 61 (57 %);

— 3apybexxnoro — 47 (43 %).

B nesiom oredecTBeHHBIE TPOU3BOAUTEIHN O€3 CHU-
JKeHHsT o0ecrieueHus: 0e30MacHOCTH O0BEKTOB MOTYT
MOJIHOCTBIO 3aMEHUTh MUMIIOPTUPYEMbIE TIEHOO0Pa30-
Barenu [7].

B 2014 . OOO “HITO COIIOT” npemioxmuio uc-
mob30Barh “TBepayto neny” [9]. Takas mena mpen-
CTaBJISIET COOOH JIBYXKOMIIOHEHTHBIN COCTaB, BKITFOUA-
IO PacTBOP IMeHO00pa30BaTeis 1 KOMIIO3UIHIO Ha
OCHOBE CTPYKTYpPUPOBaHHBIX YaCTHUI] KpeMHe3eMa (OK-
cuia KpeMHus). [IoBepXHOCTHO-aKTUBHBIE BEILECTBA,
BXOJISIIIIME B COCTAB JIF000T0 MEHOO0pa30oBaTesis, Crocoo-
HBI a/IcOpOMPOBaTh Ha CBOEH MOBEPXHOCTH YaCTHIIBI
OKCHJIa KPEMHHUS, KOTOPbIE BBOJISATCS MHKEKIIUOHHO, He-
MMOCPEJICTBEHHO Tiepe/] oAavyeil Ha TopsIIyIo MOBepX-
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HOCTb, BBI3bIBAsI 3aTBEP/IeBaHME ITeHbI B TeueHue 5—30 c.
YcraHnoBieHo, 9To “TBeppas meHa” CriocoOHa 3aKper-
JSITBCSL Ha Pa3JIMYHBIX MIOBEPXHOCTSIX, IPEBPALIAsChH B
MOPHUCTYIO IYOKY, KOTOpasi HaJeKHO U30IMPYeT MOBEPX-
HOCTb OT OT'Hs ¥ BBICOKHX TeMIepatyp. B omindue ot
OOBIYHBIX IIE€H, KOTOPBIE MO/ ACHCTBHEM TEMIIEPATyPhI
(bakena ruIaMEHH 1 HAarpeTON MOBEPXHOCTH pa3pyla-
IOTCSI, BCTICHCHHBIH KPEMHE3EM CITIOCOOCH BBIICPKH-
Bath Temneparypy a0 1000 °C. Ilpu ncrnapeHuu BoIbI
KPHUCTAIUIN3AINS aMOP(PHBIX YaCTHI] KPEMHE3eMa JIUIIh
YCHIIMBACTCS, KPUCTAJTUUECKUH KapKac YIIOTHIETCS,
U TleHa CTaHOBUTCSA JUILb npoyHee. [lonmumepusoBaH-
Has TIeHa He SIBJIACTCS TBEPAOH B OOBIYHOM TOHUMaHHUH
9TOoro cinoba. OHa HATOMHUHAET T'ellb, KOTOPbI 001agaeT
MOIITHOH CTTIOCOOHOCTBIO ICOPOMPOBATH BOLY, 3 BINTAB
ee, pa3MArdaeTcs U JICTKO MOABEPracTCs MEXaHNIECKO-
My paszpyuienuio [9].

JJ1s o1aum OrHETYIIAIIHX ITeH B IIPOLECCE TMKBH-
JAlK 0KapoB HEOOX0AMMa B MIEPBYIO OUEPe/b Iepe-
JIBIKHAS TTOXKapHas TeXHUKA. MOJETbHBIHN psiJ aBTOMO-
OuJIeil IEHHOTO TYIICHUS B HACTOSIIICE BPEMSI IIPEACTAB-
JICH aBTOMOOWJISIMU Ha IIIACCH TPY30BbIX aBTOMOOMIICH
C KOJIeCHOH (opmyIoit 6x6 niu 6x4, 000pyI0BaHHBIX
EMKOCTBIO [ IEHO0Opa30BaTeIsl BMECTHMOCTBIO OT 4
0 10 M® ¥ HACOCHOH YCTAHOBKO# MPOU3BOANTEIHHO-
ctbio ot 40 mo 100 ii/c [10-13].

IIpoBonumas Ha kadeape MoxkapHOM U aBapHITHO-
CriacaTeNIbHON TEXHUKH HAyYHO-HCCIIEOBATEIBCKAs pa-
0oTa HampaBJieHa Ha pa3padOTKy OKaPHOTO aBTOMOOH-
JIs IGHHOTO TYIIIEHUS Ha IIacCH Nojynpuiena (puc. 4).
OCHOBHBIMH TaKTHKO-TEXHIIECKUMH XapaKTCPUCTHKA-
MU JTaHHOTO aBTOMOOWJIS SIBIISTIOTCS ITOJjada HACOCHOU
YCTaHOBKH U 3aI1aC BBIBO3UMOT'O OTHETYIIAIIETO BEIIe-
cTBa (meHooOpaszoBarens). s onpeneiseHus TaHHBIX
napameTpoB ObUIM PUHSATHI CIETYIOIINE UCXOTHbIE TaH-
HBIC: IMaMeTp pesepByapa 39,9 M (COOTBETCTBYIOLIHH
BEPTUKAIBHOMY CTaJIBHOMY Pe3epByapy BMECTUMOCTHIO
20 THIC. M°, B KOTOPOM XpaHHUTCS OCH3MH C TeMIIepaTy-
poit Bembimku Huke 28 °C); HHTCHCHBHOCTD TIOIa4H
oruerymiamiero Bemectsa 0,08 J'I/(MZ‘C); OTHETYIIIAIee
Bel1ecTBO — 6 %-HbIi paCTBOpP CUHTETUYECKOI'O yIiie-
BOJIOPOJIHOTO TIEHOOOpa30BaTesl OOLIEro Ha3HAYECHUS
[10-6CII; mpubops! MoJauy OrHETYIIAIIETO BELIECTBA
— re’eparopsl IeHsl cpeanei kparnoctu I'TIC-2000;
pacueTHoe BpeMs TylleHus 15 MuH I10C Bpems 1oja-

YU TICHBI TIOCJIE JTUKBUIAIIIH TOPCHUS 5 MUH; KO PH-
mueHT 3amaca 3 mo 'OCT 31385-2008 u 5, 14, 15].
B pesynbrare npoBeICHHBIX pacueToB OBLIH OTpe-
JICTICHBI:
1) pacueTHas miaomagb moxapa S, (MZ)Z

nd®  314-39,9?
S, = -

=1249,73, 1)

IJIe T — MaTeMaTHYeCKasi KOHCTaHTa;
d — muameTp pesepByapa, M;
9 T
2) Tpebyemsiit pacxon O, (J1/C) OrHETYIALIETO Be-
IIECTBa Ha TyIICHHE:

Oy =815, =1249,73-0,08 = 99,98, 2)
rae / TTp — HOpPMaTHBHAsI MHTEHCUBHOCTD ITOJIaul OTHE-
TYIIAIIEro BEIlecTBa, .H/(MZ‘C);
3) TpebyeMoe KOJTMUeCTBO MPUOOPOB (B TAHHOM CITy-
gae ['TIC-2000) N ;pm JUTSI TIOZIa9 ¥ OTHETYIIAIIETO Be-
eCTRa:

. O 99,98

mono. anuG 20

=49=5, 3)

1€ Oy — Pacxon 6 %-Horo pacTeopa neHoodpaso-
BareJs, J/c;
4) TpeOyeMbIii pacxofl IEeHOOOpa3oBaTes Qq? o (/c)
Ha TyIICHHUE TOXKapa:

Q(IT).I_IO = N:Ipn6ann6 =5-12=06; 4)

5) HEoOXoaUMBIH 3amac MeHooOpa3zoBaTest Qgi
(M3) JUTISL TYHIEHUS TIoXKapa:
nmo _ AHr _
obm Qq).no' 6OTTymK3 -

=5-12:60-20-3=216001=21,6 >,  (5)

IJE Ty, — HOPMATHBHOE BPEMsI [10/12491 OTHETYIALlIE-

'O BEIIECTBa, MUH;

K, — xoaddummenT 3amaca.

B coorBercTBUHM C MMPOBEACHHBIMU pacH€TaMHu OC-
HOBHBIC TTOKA3aTeNIN Pa3pabaThIBAGMOTO aBTOMOOMIIS
JOOJOKHBI OTBCYATh CJICAYIOIUM Tpe6OBaHI/I$IMZ
e  BBICOKAs IPOXOJMMOCTB, YTO JIOJDKHO OBITH 0Oectte-

YEHO MOJHONPHUBOIHBIM IACCH U AKTHBHBIM II0JTY-

MIPUIIETIOM;

e  BBICOKAs IPOU3BOAUTEILHOCTh HACOCHOH YCTaHOB-

ku — 6outee 100 11/c;

e 00BEM OTHEeTYIIANKMX BemecTs Gomee 20 M’;

Puc. 4. I[IpoexT aBTOMOOHIIS
INEHHOI'0 TYIICHU Ha IIacCu
MOJTyTIpULIena
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e HaJeKHAs paboTa B yCIOBUSIX HU3KHX TEMITeparyp, e olecredeHre 0€301acHOCTH JIMYHOTO COCTaBa.

000TPEB CHUCTEM U arperatoB aBTOMOOMJIS BBIXJIOI -
HBIMH Ta3aMH;

e BO3MOXKHOCTB ITOJJAYH PA3IMYHBIX BHIOB ITEH MPU
TYIICHUU IOKapOB (HU3KOH U CpeIHEei KPaTHOCTH,
KOMIIPECCHOHHOM, Ha OCHOBE CTPYKTYPHUPOBAHHBIX
YaCTHIL);

11.
12.
13.

14.

15.
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ABSTRACT

The article raises a topical issue — the improvement of mobile fire-fighting equipment to extinguish
fires on oil and oil products storage and processing facilities.

During the analysis of fire at these facilities over five years it’s founded that the annual number of
fires remains high. Despite the advances in science and technology, fire safety, oil and petroleum
products storage facilities are the most dangerous and difficult to extinguish. To extinguish fires at
these objects foam tenders are used, besides water tenders and pumpers, application of which is
the most important while putting out large tanks. With greater importance in ensuring the security of
storage facilities and processing of oil and oil products, foam extinguishing vehicles for many years
remain substantially unchanged in its basic performance characteristics.

In addition, the analysis of blowing agents in the Russian market led to the conclusion that
the blowing agent market is now fairly saturated, and Russian producers without compromising
the safety of objects can fully replace imported manufacturers.

Most of the fires on oil and petroleum products storage facilities is extinguished using a mobile
fire-fighting equipment and fire extinguishing agent is the main air-mechanical foam of low and
medium ratio and there is a need to consider to create an innovative car foam extinguishing.
The design of such a vehicle comprises feeding the fire to extinguish not only mechanical foam, and
the foam structured silica particles. At the same time, the car is characterized by high permeability,
increased supply of the pumping unit, the increased supply of extinguishing agent with the creation of
three-time stock frother.

The creation of such a vehicle would enhance the effectiveness of action fire departments to
extinguish fires by improving the functionality and performance characteristics of the foam extin-
guishing vehicle that will also improve the fire safety of the objects under consideration.

Keywords: fire-fighting foam; foaming agent; car foam extinguishing; fires in reservoirs; “rigid
foam”.
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llpeactaBnfieT KHUTY

L. T. NMpouun, O. A. KoponbyeHko

LOENEHVE 30AHWUN HA NO)XKAPHbIE
PKAPHDIE 0 OTCEKW : yye6Hoe nocobue.

GHOE N0COE — M. : U3patenbcteo "MOXKHAYKA", 2014. — 40 c.: nn.

B y4e6HOM N0CO6UM U3N0XEHbI Ga30BbIE OCHOBbI, ENCTBYHOLLE TPE6OBAHMS
11 COBPEMEHHbIE NMPE/ICTABNEHNS O LIENsX, 3afa4ax i cnocobax orpaHuyeHmns
pacnpocTpaHeHns Noxapa no 3AaHusAM 1 COOPYXKEHUAM MyTeM WX pasaeneHus
Ha NOXXapHbIe OTCEKI.

!’ =24 =% [Tocobue npefHas3HavyeHo Ans CTyaeHTOB MOCKOBCKOrO rocyaapCTBEHHOrO
o \ CTPOUTENbHOMO YHMBEpcuTeTa. OHO MOXXET ObITh UCMOMb30BAHO TAKXKE ApY-
rMMU 06pa30BaTeNbHbIMIA YYPEXAEHUAMI U NPAKTUYECKUMU PABOTHUKAMM,
3aHMMAIOLLMMICS BONPOCaMU 06eCneyeHIs NoXXapHO 6e30MacHOCTH.
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