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Bnaaumup BECTAK

Viadimir A. VESTYAK

B ctaTtbe paccmaTpuBaioTcs

npoo6siemMbl TyLLEeHUS MoXapoB

C NMOMOLLbIO aBNALMOHHOMN TEXHUKMU,
HamnboJsiee 3KOJI0rm4ecku npuroaHo

1 3¢ eKTUBHON B pa3HbIX YCI/IOBUSIX.
lMpeanaraercs npv 3ToM BUAOUN3MEHUTb
BepPTOJIeTHYIO CUCTEMY MOXapOoTyLIEeHUs
B ropogax, npucrnocobus ee A4ns
paboTbl «He3asnoBbIiM» METOL4OM

u 6bIcTPOro Habopa BoAbl

13 6vkaiiero oT oyara ropeHust
BogoeMa.

KnioyeBsbie croBa: aBnauvsi, cpeacTsa
r10XapoTyLLEeHVs], BEPTOJIET, NOABECHOE
YCTPOVICTBO, NOXaporacsiLui cocTas,
wmnbep, BoaoaAnCriepcHasi CMech,
BakyyMHbIVi HACOC, ropoa, 3KO0rusi
OKpyXKaroLLevi cpesnbi.

® MUP TPAHCNOPTA 06°14

MoxapoTyweHune
C BepToJsieTa B ropoaax

Becmsak Baaoumup Anamoavesun — kanoudam
@u3uUKO-MamemMamu4eckux Hayxk, 0oyeHm,
3asedyrowuil kagedpoii Mockosckoeo asuayuonHo2o
uHCmumyma (HauyUOHAAbHbIIL UCCAC008AMENbCKUL
yHueepcumem), Mockea, Poccus.

epbe3Hast 00CTaHOBKA CKJIaAbIBAeTCS

CEroJIHS P TYLLIEHUU ITOXKApOB B KPYIT-

HbIX Toponax. CKoITJIeH1e aBTOMOOMIIEi
B ITPOOKAX, CTUXUIHBIE TAPKOBKU MX BO JBOpPAX
CYILIECTBEHHO 3aTPYAHSIOT MPOE3M MOXKAPHBIX
KOMaHJ K MecTy coObITus. Yalle Bcero oHu
MpHE3KaIOT TOra, KOTAa MoXap clieaa CBoe
JIEJI0 ¥ OCTAJIOCh TOJIBKO 3aJIUTh TOJIOBEIIKH.
W 3nech Kak MUHMMYM HapylliaeTcsl B IOTTOJIHE-
HUE KO BCeMy Y MPaBUJIO OKA3aHUST MEIULIMH-
CKOI1 TTOMOILIH, TIPeAYCMOTPEHHOE perjiaMeHTa-
M MU C 1 HazbIBaeMOeE «30JI0TOM Yacy.

Kpowme Toro, B cBsI3M ¢ pacTylieil IeHb OTO
JTHSI BBICOTOM CTPOSIILIMXCS 3MaHUI BCE aKTyallb-
Hee CTAHOBUTCS M BOITPOC 3allIUThl HEOOCKPEOOB
oT 1moxkapa. Ha BBIpYYKY KUTEISIM KPYITHBIX
TOPOIOB TYT OYEHb KCTATU IMTPUXOISAT BUHTOKPbI-
JIble MalllMHbBL. BepTosieT 1o psay npuuuH cran
B 9TOM CJTyJae eAMHCTBEHHBIM ITOIXOISILIAM JIJIsT
YCTAaHOBKM CHUCTEM TTOXKAPOTYIIECHUSI BUIOM
TpaHcnopTa. [Ipyryem ogHa U3 TPUYUH — CKO-
POCTb TIPUOBITHS K TOUKE BO3TOpaHus, yiepo
OT KOTOPOTO 110 BpeMEeH! OOBIYHO YBEJIMUMBA-
€TCsI B TeOMETPUYECKOI TTPOrPEeCcCUM.

KakoBbI mpenmyl1iiecTBa TyLIEHUS TTOXKapOB
¢ Beprosieta? EMy He TpeOyeTcs B3jleTHO-TIoca-
nouHas mosnoca. OH CIocoOeH MepeaBUraThes
BTOPM30HTAIbHOM U BEpTUMKAJIbHOM HarpaBJie-
HUSIX, a TaKKe 3aBUCAaTh B BO3MIyXe, MTO3TOMY



MallIMHE TOCTYITHBI OYaru, Kyaa Ha3eMHasi 100
Jpyrasi aBUaTexHuka IpuobITh He MoryT. He-
COMHEHHBIN TIJIIOC MOXapHOTO BepTojeTa
B YPE3BbIYAHOM CUTYALIMU TAKXKE 3aKII0YACTCS
BTMOKOCTH MPYMEHEHMSI, TOTOBHOCTH €IMHOB-
PEMEHHO COPOCUTH HECKOJIBKO TOHH OTHETYIIIa-
ILIEro BeIlleCTBa KaK B OMHY TOUKY, TaK U Ha
HeMaJIol 3aJaHHON TToaau. A HEKOTOpbIe
MOIEIN UMEIOT (DYHKIIMIO TOPU3OHTAIBHOTO
MOXKaPOTYIIEHNS.

ITo cratuctuke B Mupe nopsiaka 40% Bo3-
JIYITHOTO TIapKa MPUXOIUTCS UMEHHO Ha Bep-
ToneTbl. OMHAKO, HECMOTPSI HA MHOTO(YHKIIU -
OHAJIBHOCTD U IIMPOKKME BO3MOXKHOCTH CYIIHA,
IOKa He MHOTHE CIiacaTe/IbHbIe OpraHu3alliu
TOTOBBI KYIIUTh BEPTOJIET [UISI TYIIICHUS OTHSI.
K ToMy ke yHuUBepCaJIbHOIM MalllMHBI TAKOTO
TWITa Ha JaHHBI MOMEHT ITOIIPOCTY HE CYILECT-
BYET.

IMocne moxapa Ha OcTaHKMHCKOM Oali-
He B MocKBe 0COOEHHO aKTyaJlbHON cTana
3ajavya TYLICHUS MoXXapa HallpaBIeHHON
cTpy€il Ha 60JbIIoii BeicoTe. MHTEpecHOI
C 3TOI TOUKU 3pEHUS PEACTaBISICTCS ycTa-
HOBKa, MpemioXeHHasa ydéHbimu MAUW,
OoHa pa3MelnaeTcs Ha BepTosiétax KA-32a,
MM -26 v TO3BOJISIET HAIIPABJIECHHOM TOPH-
30HTAJIbHOM CTPYEil OCYLIECTBIATh TyIle-
HUe UCTOYHUKA Bo3ropaHus. [Ipuyem xo-
poliiasi 1aJbHOOOMHOCTH 1aeT BO3MOXHOCTh
HUCIIOJIb30BaTh €€ Ha 00BbeKTax, OJMU3KUIA
JMOCTYM K KOTOPHIM OI'PaHMUYEH M3-3a BBICO-
KOI TeMnepaTrypbl WJIXA IO APYTUM IIPUYIA-
HaM (HampuMep, 3TO KacaeTcs aBTo3arpa-
BOYHBIX CTAHIIMI UM TTOAOOHBIX Xe I10 CTe-
IMEHU OMAaCHOCTH MOMEILEHU C 9IEKTPOO-
OopydoBaHUEM, HaXOOSIIUMCS IO
HampsikeHuem) [4].

[Ipu necHBIX moxkapax OCHOBHAsT Harpy3ka
MmajaeT Ha CIeIUAIU3MPOBAHHbBIC TSXKEIbIe
camosetsl MJI-76 n be-200, B roponax HanGob-
1Iee TIpUMeHEeHUE TTOJIyIu BepToseT Mu-8
C ITOABECHBIM YCTPOMCTBOM 17151 3a00pa 1 cOpo-
ca BOJIbI WJIM BOJOAMCIIEPCHOI CMECH.

B Beproserax ucmnosb3yercs Tpy30Basi oI~
BecKa CJIMBHOTO 0aka C 3ajIII0BOM CHCTeMOI
cbpoca BOIbI ¢ MUHMMAJIbHOI BBICOTHI, KOTIa
elle He HapyIaeTcsi paboTOCIOCOOHOCTD JBH -
ratesiei (MoMIMaKHbII PesKM 13-3a HelocTaTKa
kucnoponaa). [1pon3BoncTBO TaKOro TUIA CHC-
TeM opranusoBaHo B HU AYC (. CeBacto-
I10J1b) JUTs1 BepTosieToB Mu-8 u Ka-32 ¢ BomstHoi
eMKocThIo oT 1300 1o 2500 TUTPOB U TSKEIOTO
Beprosieta Mu-26 ¢ emkocTbio 15000 1UTpOB.

Puc. 1. Markas
unnuHapunyeckas
eMKOCTb
c 6onbLNM
JKECTKUM KOJIbLiOM
Ans 3abopa BoAbl.

Puc. 2.
Ucnonb3oBaHne
neHoracsimnx
cocTaBoB
B KOMGUHayun
c BOogoANCnepCcHbIMU
nywkamm.

[l1aBHBIM 371€MEHTOM B TaKOI CUCTEME T10-
JKapOTYIIEHUS SIBJISIETCST MSITKAsT IMTUHAPIYC-
CKasl eMKOCTh C OOJIBIIIUM BEPXHHMM KECTKUM
KOJIBLIOM JIJIsT 3200pa BOABI M HIDKHUM MaJTbIM
KOJTBLIOM C YCTPOICTBOM JUIsI COpOCa BOMPBL.

OO1IMI1 BUI CUCTEMBI CO CTOPOHBI OOJTBIIO-
ro KOoJblia TT0Ka3aH Ha puc. 1.

st TyLIIeHUsT TOPSIIUX YIJIeBOIOPOI0B
HCTIONB3YIOT IICHOTACSIINE COCTABBI COBMECTHO
C BOIOMMCIIEPCHBIMU ITyIIKaMU (CM. pHC. 2).

TTpennaraemoe yaenbimu MAUW ycTpoiicTBo
TOXapOTYIIEHWSI OCHOBAHO Ha TPUMEHEHUH
JKECTKOI €eMKOCTH C COTIIaMM JUTST BBIXOIA BOMIBI
W PEeTYIMPYEMBIM IITIOEPOM €€ PacXoa, a TAKKe
BaKyyMHOTI'O Hacoca JUIsl YCKOPEHUsI TTpoliecca
3a00pa HOBOI ITOPILIMM BOAbI [1].

[IpuHUnManbHasg cxeMa KOHCTPYKIIMU
n300paxkeHa Ha yepTexe (puc. 3). YCTpoiicTBO
COCTOUT U3 CUJIOBOIO TpOCa 6, IMIMHAPUYECKO-
ro crakana 8, mmoepa 10 ¢ cambHuKOM 9. B Hik-
Hel 4acTy CTaKaHa pacIioyioxKeHbI corria 11 s
BBIXOAA BOJBI U 3JaCTUYHAS MpoKiaagka 12.
CrakaH ¢ BoJoi1 15 cBgI3aH ¢ BepTOJIETOM IIpH
TIOMOIIIH IIJTaHTa 3, COeMMHEHHOTO C BO3MYIII-
HBIM KoMITpeccopoM 13 yepe3 kiranaH 14 v Ba-
KYYMHBIM HacOCOM | — 4yepe3 KiaraH 2, a TakKe
TPV TTIOMOIIIY Tpoca 7 — ¢ YIIpaBJIsTIoLe i Jieoe -
Koii 4. CuitoBast 1ebeiKa 5 KpermmTest TpocoM 6
K CTakaHy 8.

YeTpoiicTBO paboTaeT ClienyoIM 00pa3oM.

Beproger ¢ 3amoTHeHHBIM BOIOM CTAKaHOM
8, moaBeLleHHbIM Ha CUJIOBOM Tpoce 6, ITochLIa-
IOT K oyYary Toxapa. Ham ogarom ¢ moMmorispo
YIIPABJISTIOLIEro Tpoca 7 TogHuMaroT 1mmbdep 10,
OTKpbIBas corria 11 mist Berxoga Boabl. OmHOB-
PEMEHHO OTKPBIBAIOT KJIAllaH 14 M BKITIOYAIOT
BO3IYLIHBIN KOMIIpeccop 13, BBITECHSS uepe3
IIJTAHT 3 BOMY M3 CTaKaHa Moj JaBieHueM 2—3
at™. [Tocste BEITeCHEHMST BOIBI U3 CTaKaHA KOM-
npeccop 13 BEIKITIOUAIOT M KilanaH 14 3aKpbIBaloT.

® MUP TPAHCNOPTA 06°14




Puc. 3. MpuHynnuanbHas cxema ycTpovicTBa
noXxapoTyLIeHHs.

»

Puc. 4. UnnuHapnyeckas o6os04ka, HanosHaemas
XXKUAKOCTBIO A0 BbICOThI h.

M’ M
Puc. 5. Yron otknioHeHus1 6aka ot nosioxeHusi
paBHoBecus noa AevictBuem cuinbi F.

BepTtonet yxoauT K Giu3iexaiieMy Boao-
eMy uis 3a00pa HOBOI mopiuu Boabl. CTakaH
8 TorpyxaroT B BOAY MpU MOIHSITOM Luubepe
10, onHOBpEMEHHO OTKpPbIBAIOT KJaraH 2
M BKJTIOYAIOT BaKYyMHBII Hacoc 1 st yckope-
HUS HAaIlTOJIHeHUSI cTakaHa. [Toce 3a60pa Bombl
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mmbep 10 omyckaloT, 00eCTOUMBAIOT KJIarnaH 2
u Hacoc 1. Bepromner Bo3BpalaeTcss K odyary
rnoxapa.

B nipenjiaraemoii ycTaHOBKE IIPEayCMO-
TPEHBl HE TOJBKO CIOCOO IOJayu BOJIbI
K UICTOYHMKY BO3TOPAaHUSI, HO U YCTPOMCT-
BO JJIs1 OBICTPOTo 3a00pa BOJbI U3 BOAOEMA.
I[Ipuuem OGosbiiero oobeMa, 4YeM B aHAIO-
TMYHBIX YCTAHOBKAX.

PaccmoTtpum 3agauy, mpuOImkKEHHO MoIe-
JIMPYIOLIYIO IIpejiaraeMylo MoJesb ImoaBeca
ycTpoiictBa. Llununapuyeckas odonouka,
ILUIOIAAb IOMNEPEYHOTO CeYeHUsT KOTOPOi
paBHa S, HallOJHEHa XUIKOCTBIO J10 BBICOTHI
h (puc.4). B 60K0BOI1 CTEeHKE cOCyIa UMeeTCs
OTBEPCTHE TLIOIIAMBIO S,, OTKY/A MO HaTo-
POM BBIXOAUT KUIKOCTh. O00JI0OUKA CBEPXY
HaKpbITa MOPIIHEM Macchl M, Ha KOTOPbIi
JIeCTBYeT AOMOJTHUTENbHAS cuta Q (1) s
YBEJIMYEHUS HAIIOPA BBIXOSIILEIH XUIKOCTH.

CornacHo ypaBHeHUI0 bepHymiu, cyM-
MapHO€ JIaBJIeHUE Ha CEYEHUM S| Ha BBICOTE
h u cymMMapHOe JaBJIeHKWE Ha ceueHun S,
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IIpu ykazaHHOM BapuaHTe KpeIUICHUS
(HexXecTKas CLIeNKa ¢ BEPTOJEeTOM) U yCII0-
BUM, YTO BEPTOJIET 3aBUC B BO3AYXE, HE Tpe-
OyeTcsd HUKAKWUX HOMNOJHUTEIbHBIX
YCTPOMCTB, KOTOPbIE ObI CTAOMIN3UPOBAIN
MOABECHOE YCTPOMCTBO IMOXKaPOTYIICHUS
IJISI TOYHOCTH IIOMadaHusI B oyar BO3TO-
paHusl.

JlomycTM, yCTpOMCTBO 1IMOEpa yCTpOii-
CTBa TAaKOBO, YTO MMEETCS BO3MOXHOCTH
BBIITYCKaTbh CTPYIO BOMOAUCIIEPCHON CMECH
u3 0aka lieJieHaIlpaBJIeHHO Yepe3 COILIo, Kak
nokasaHo Ha puc. 4. Eciii Ha 6aK cO CTOPOHBI
BBITEKAIOIIEH U3 COIJIA XKUIKOCTU AEUCTBYET
cwia F | 1o ¢ momouipio puc. 5 Ierko HailTu
YI0J1 OTKJIOHEHM S 6aKa OT MOJI0XKEHUSI pAaBHO-
BeCU IO/ ICICTBUEM 3TOU CUJIBI:

1ga = (3)

Mg’
e M~ — cymmapHast Macca 6aKa, OPLIHSI
U XKUIKOCTH.

CocraBuM nuddepeHnaabHOe ypaBHe-
nue dP =mv, =v,dtS, pv, , orkyna

dP

F ZEZPSszz, 4

rae P — cyMMapHBI NIMITYJIBC BHITEKAIOIEN
13 0aKa XUIKOCTH.

TToncrasmss B (4) u3 (2) KBagpaT CKOPOCTHU
M UCTTOIb3YA (3), OKOHYATEbHO TOTyJYaeM:

pS, [2(Mg+Q(t)) +2 ghj
P
Mg
W3 dopmyisl (5) BUTHO, UTO IpU OOJIBIION
macce M~ KOHCTPYKLIMH C KMIKOCTBIO BEJIH-
YMHA TaHTeHCa yIjla OTKJIOHEHUS IToaBeca
OT BepTUKAJIM — MaJia, a 3HAYUT, U YTOJ OT-
KJIOHEHMS MaJI, 9TO TTO3BOJISIET CHIEIaTh BIBOI
0 TOYHOCTH ITOTIaJaHUSI BOTOIMCIIEPCHOM
CcMecH B 00J1aCTh ITOXKapa B ciTydae HesKECTKOM
CIIETIKY TIpejiaraeMoii KOHCTPYKIIUM C Bep-
TOJIETOM.

ga =

(&)
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FIRE EXTINGUISHING FROM A HELICOPTER IN THE CITIES

Vestyak, Viadimir A. — Ph.D. (Physics and Mathematics), assistant professor, head of the department
of Moscow aviation institute — national research university (MAI).

ABSTRACT

The author considers various ways of fire extin-
guishing by means of aviation equipment, the most
environmentally suitable and efficient under different
conditions. It is suggested to alter a helicopter fire
extinguishing system in the cities and to adapt it for
«notvolley» operation and a fast intake of water from
the reservoir, which is the closest to the seat of fire.
The work is based on R&D work realized by MAI
University and implemented into the practices, is
substantiated by relevant mathematical apparatus.

ENGLISH SUMMARY

Background. A serious situation is developing to-
day regarding extinguishing fires in large cities. Accu-
mulation of vehicles in traffic jams, spontaneous parking
in courtyards significantly impede passage of fire bri-
gades to the scene. Most often, they come when the fire
has done its job and it is time to extinguish firebrands.
And here at least a right for delivery of health care is
violated, provided in the regulation of Ministry of Emer-
gency Situations and called «golden hour».

In addition, in connection with the growing day by
day height of buildings under construction, an issue
of protecting skyscrapers from fire is becoming ever

more urgent. Rotary-wing machines come here to the
rescue of residents of large cities. A helicopter for
several reasons in this case is a single suitable mode
of transport for the installation of fire fighting systems.
And one of the reasons is speed of arrival to the fire
point, damage from which usually increases expo-
nentially over time.

Objective. The objective of the author is to inves-
tigate advantages of helicopters in fire extinguishing
and to present a fire extinguishing installation, devel-
oped by scientists of MAI.

Methods. The author uses engineering descrip-
tive method, and mathematical modelling based on
Bernoulli equation.

Results. What are the advantages of extinguish-
ing fires from a helicopter? It does not need a runway.
Itis able to move in horizontal and vertical directions,
as well as hover in the air, so the machine can ap-
proach fireplaces, to which ground or other aircraft
equipment cannot come. A definite plus of a fire he-
licopter in an emergency is also flexibility of its use. It
is able at the same time to lose a few tons of extin-
guishing agent on a single point, as well as cover a
given area. Some models have a function of horizon-
tal firefighting.
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