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AHoTalis. 3anponoOHOBAaHO MaTEeMaTUYHY MOZENb UL PO3PAXyHKY MiHIMAQJIbHO IPUITyCTUMOI JOBXHHU pyKaBa IOXKEKHOTO KpaH-
KOMIUIEKTY JUTs JTIKBifamii IToKexKi Ha MOYaTKOBIH cTafii B IpUMIIEHH] JOBUIbHOTO IUTaHyBaHHs. [TokazaHo, 1o TOBKHMHA pyKaBa BH3HAYa-
€TBCSI He JIHIIe TabapuTaMy MPUMIIIEHHS, a 1 HOro 1HIWBIyaJIbHIM BHYTPIIIHIM IUIAHYBAaHHSM Ta MiCIEIIOJI0KEHHAM TOUYKH ITi IKITIOUSHHS
KpaH-KOMIUIEKTY JI0 CHCTEMH BHYTPIIIHBOIO BojonocTadyaHHs. e 00yMoBiIoe HeoOXiTHICTh TOOYIOBH aBTOMATH30BaHOI CHCTEMH TIPOCK-

TYBaHHsI TAPAMETPiB TOKEKHOTO KPAH-KOMILIEKTY.

Knrouosi cnosa: nosicedxcruti Kpan-KOMIIeKm, MiHIMATbHA O0BXHCUHA PYKABA.

Beryn. OnauM 3 eneMeHTIB Cy4acHUX OyIiBeNb € cucTeMa
BHYTPIIIHEOTO IPOTHIIOKEKHOTO BOAOIIOCTAYaHHS, BUKO-
PHCTaHHS SIKOI JIO3BOJISIE BUPILIMTH TWTAHHS YCHIIIHOTO
raciHHs MOKeX B Oy/iBISIX HA TIOYaTKOBOMY €Tarli 3a paxy-
HOK BBEJICHHS BOTHETACHOI PEUOBHHY B OCEPEHOK ITOXKEXKI
Bimpasy micis ftoro BusiBienus [1]. TloxexHi KkpaH-
komruiektd (ITKK) € 0OOB'S3KOBUMH 11 BCTAHOBJICHHS B
KHUTIIOBUX OYiBIAX BUCOTOIO TIOHAX 47 M, a TAKOXK B IHIIIIX
OyIIBISX y BIOMOBITHOCTI Bi iX XapaKTepHCTHK (TUI OyIi-
BJi, 00’€M, BHCOTA, CTYIIiHb BOTHECTIHKOCTI, KaTeropis BH-
POOHUIITBA 3a OXKEKHOIO Ta BHOYXOIOKEKHOIO HEOC3MEKOI0
Ta iH.) ['acinns 3a gomomororo TTKK 3xificHIOEThCS caMuMu
MEIKAHIIMH JKUTJIOBHX Oy1iBesb a00 nmpaiiiBHUKaM1 HEXKH-
TJIOBUX, HE OUIKYIOUH IPUOYTTS MOXKEKHUX ITiAPO3/ILIiB, TOO-
TO Maiike O6e3rocepe/THF0 3 MOMEHTY BHSIBIICHHS OCEPE/IKY.

Kommmrekramis [IKK mepenbadyae ocHameHHS #Oro mo-
KEKHUM PYKaBOM JICKIJIBKOX CTAHIAPTHHUX JIOBXKHH 3aJICK-
HO BiIl BHYTpIMIHIX TabapuTiB mpuMimieHHS. Mk TaM, pi3-
HOMAHITTS BapiaHTIB IUIAHYBAJIGHUX PIllICHb U BKa3aHUX
NpUMIlIeHp (amapTaMeHTiB, oQiciB, LEXiB TOIIO) MPU3BO-
IUTH 1O HEOOXiJHOCTI BIPOBAIDKCHHS iHAWBITYaTBHOTO
MiaXoay, TOMy IO JIMIIE caMi rabapuTh MPUMIILCHHS He
JIO3BOJISIFOTH &/IEKBAaTHO OLIIHUTH HEOOXIiJHY JOBXKUHY pyKa-
Ba, OCKLILKH BHYTPIIIHE [UIaHYBaHHs Oy/iBJI MOXKE MPH3Be-
CTH 10 HEOOXITHOCTI 3HAYHOTO MOJIOBKEHHSI pyKaBa, 0CO0-
JIMBO TPY BEJMKIN TUIOIII 1 BEJIMKIH MPOTSHKHOCTI BHYTPIIL-
HIX CTiH MPUMIILIEHHS. 3pO3yMLJIO, 110 HEZOCTATHS JJOBKHHA
pyKaBa IPU3BOIUTH JI0 YHEMOXIIMBIIEHHS NO/iadi BOJM Oe3-
TIOCEPETHRO B OCEPENIOK TMOXKEXi, a HAUIMIIOK ITOBXHWHA
TIPM3BOJUTE 0 BiJUYTHHX BTPAT HAIOpY, 3BaXKalouH, Ha K
TIPaBUJIO, MAINH JllaMeTp pyKaBa Ta HEBEJIMKHIA THUCK B TIPO-
THUIIOKEIKHIN Mepexi, 0COOMBO B KUTIOBUX MPUMILICHHSIX.

TakuM 9HHOM, iCHY€E TIPOTHPIYYS MiXK HOPMaMH KOMILITE-
kramii [TKK Ta HeoOXimHICTIO BpaxyBaHHS OCOOIMBOCTEH
KOYKHOT'O OKPEMOT'0 TIPUMIIIICHHSI.

Orusin myouaikaniii mo Temi. B [2] BukiianeHi ocHOBHI
BUMOTH JI0 XapakTeprcTrk ckiaagoBux [IKK. BigmosigHo mo
ux BuMor [TKK KOMITIEKTYIOThCSI pyKaBoM (JIOBXKHHA Y-
kaBa — 10 30 m). JlaHa HOpMa Ga3yeThCsl HA TIPHUITYCTUMIM
BEIIMYMHI BTPATH HAIOPY, ajie He MICTUTh HAYKOBOTO 00IpY-
HTYBaHHS IIOJI0 CITIBBiHOIICHHS JOBKUHU PyKaBa i BHYT-
PILIHBOT apXITEKTYPH IIPUMIIICHHSL.

[pu po3paxyHKy ONTHMaJIBGHOI IOBXHHH PYKaBHOI JIiHII,
IO TIPOKJIAJIAETHCS TIPH TACiHHI MOXKEeXK 30BHI, CIiJ] BiIMITH-
T poboTy [3]. HaBeneHna B Hili Mozenb MPaBOMOXKHI JIHILIE
JUI 3HAXOJDKEHHSI HaWKOPOTIIOi Tpack IpoMDK Oy[iBerns
(He3B’s3HUX OMYKINX 06 €KTIB), TaK caMo, K i MOJIeIb, 110
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HaBeJieHa B poooTi [4].

TakuM 4YWHOM, B JiTepaTypi BiACYTHI JOCHIZKEHHS IO
3HAXO/PKCHHIO MIHIMAJIBHO IMPHUITYCTUMOI JOBXUHU pyKaBa
TMOXKE)KHOTO KPaH-KOMIUIEKTY BCEPEAWHI NPUMILLIEHHS JIOBi-
JIBHOTO TTAaHYBaHHS.

Meta. MeToro po60TH € o0y 10Ba MATeMaTUIHOT MOJIEITi
JUISL pO3paxyHKY MiHIMAJIGHO HPHITYCTHMO] TOBXKHUHH PyKaBa
TOKEKHOTO KPaH-KOMIUICKTY U JIKBigamii MOokeki Ha
TIOYATKOBIH CTaIii B MPUMIIIEHH] JOBLUTFHOTO IUTaHYBaHHS.

BinmosigHo, HEOOXiTHO PO3B’A3aTH 33a1a9y 3HAXOKCHHS
HaWMeHIIOi MOXIIMBOT JoBKHMHM L JiHii, sika NoB’s13ye Mix
coboto Touky A minkmoyenns [IKK no Bogorony i koxHy (a
OTXKe 1 HalOLIbLI BijytasieHy) Touky B npuminieHss. Pazom 3
THM JIiHist AB MOBHMHHA HE MEpeTHHATH CTIHU NMPUMILICHHS,
TOOTO IL{JIKOM HANeXaTH OJHO3B’s3HI obmacti () ioro
BHYTPIIIHBOTO MPOCTOpy. TakuM YUHOM MOTpeOye pillieHHs
oNTHMi3aLiliHa 3a1a4a

L ag = max(min L),
LcQ

Marepiau i metoau. 3poOUMO IEKUTEKA MIPUITYIICHB:

1 Bynemo BBaxaTH NpPHUMIMIEHHS OHOIIOBEPXOBUM
(y BUMAmKy NEKiTbKOX MOBEPXiB KOKCH 3 HHUX TMOBHHEH
ocHamryBatucs BrnacHuM ITKK, T00TO KOXEH 3 TMOBEpXiB
MOXKHA BB2)KaTH OKPEMHM IPUMIILEHHAM). TakuM 4HHOM
Ma€eMo 3a/1a4y Y IBOBHUMIPHIi ITOCTAHOBIII.

2. KoxHe 3 npuMillieHb JINThCS Ha BiACIKK (KIMHa-
TH), TIPOXiJI B SIKi € BUIbHUM.

3. BHyTpimmHilf KOHTYp IDIaHy MPUMIMICHHS MOYKHA
OITICATH Y BHUIJIAMI JIAMAHUX TPSIMHX, TOOTO BIACYTHI KpH-
BOJIiHIIfHI €IeMEHTH BHYTPIIIHBOI apXiTeKTypH (KpyTJi Ko-
JIOHH, HAITIBKPYTII epKEPH TOIIIO).

4. Bynemo BBakaTH, 110 €IE€MEHTH IHTEp €pY >KHTIIO-
BuX OymiBens ab0 eIeMEHTH IPOMHCIOBOTO abo0 iHIIIOTO
00MnajiHaHHsI HEXKUTIOBUX Oy/iBesb HE BIUIMBAIOTH HA IIY-
KaHy MiHIMaJbHO puItycTUMy JioBxkuny L pykasa ITIKK. B
TOMY BHUIAJKy KOJIM BOHHU BIUIMBAIOTh, TO IX HEOOXIJHO BHE-
CTH JIO TUIaHY.

5. Bbynemo BBaxkaTH, 110 JOBXXHHA CTPYMEHS BOJH,
[0 OTPUMYETHCS HA BUXOJIi 3 PO3IOpOILyBaya JA0piBHIOE
(3rigno [5] £ =3m).

6. BBaxkaeMo po3mip ocepeiky TakuM, L0 HOro Mo-
YKHA HaKPUTH CTPYMEHEM BOJIU 3 OJTHOTO MOJIOYKEHHSI.

HeoOxigHO OIiHUTH MiHIMAJIBHO HPHITYCTUMY JOBKHHY
L pykasa ITKK, T00TO 3HaiiTu TaKy HOro JOBXKHHY, LI00
MOXKHa OyJI0 TOCTaBUTH BOJY Bifl NPOTHIIOKEKHOI Mepexi
JI0 KOXKHOI TOYKM IIPUMIIICHHSI, BPaXOBYIOUH TPH LOMY
JIOBKUHY CTpyMeHst £ .

@



PosrisHemo nesike npumituenss. Micuenonoxxensst [TKK
(iKCcOBaHO 1 BU3HAYEHO NPOEKTOM OyaiBHMITBA. OnuIeMo
MPUMIIICHHS 3 BHYTPIIIHBOK YacTHHOK ) KOHTYPOM He-
OITyKJIOro GaraTokyTHuKa Q. 3a1aMo JaHuil 6araToKyTHHK
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Puc. 1. [puxiaz miaHy IpUMILIEHHS

OtpumaeMo napaMeTpuyHe PiBHAHHA 0araTOKyTHHKA ) .
B 3aranpHOMY BHIJIAAZI, BAKOPUCTOBYIOUYH B SIKOCTI Iapame-
TPy HOTOYHY JOBXKHMHY P HOro mepuMmerpy, Ky BiAMIpsieMo
B/l TepIIOi BEPLIMHU IPU O0XOIi KOHTYPY B JOJNATHOMY
HampsIMKy, Ma€EMO PiBHSHHS
X =&(p);
_ &)
y =(p),
Jlo 1aHOTO KOHTYpY 3aCTOCYEMO HPOLEYPY 3HAXOIKEH-
HsI ekBigicTanTy [6]

x=c(p)+ hIvE)/op :
J@cm)/ap)? + (@x(p)/ap)?
J@cm)/ap)? + (@x(p)/op)?

ne h — exsimicranTtHa Bincranb. B JTAHOMY KOHTEKCTi BOHa
SBISIE 0000 JIOBXKUHY cTpyMeHst /. OOpaHHs 3HaKkiB B
Bupasi (3) MOBHHHO OYTH Y3rOMKEHO I BIPHOTO OIUCY
BHYTPIIITHBOI Y¥ 30BHIMHBOI €KBITICTAHTH.

Mixcramsroun (2) B (3), OTpIMAEMO MMapaMeTPHIHE PiB-
HSHHS CKBificTaHTHOI JiHii. Ha puc.2 HaBemeHO TpHKIaj
Takoi minii (£ =1M).

Cuiji 3ayBa)KuTH, 1O €KBiJICTAHTHA JIIHISL € TaKo, IO
MIepeTHHAE caMy ceOe i po30rBae BHYTPIIIHIO OJJHO3B’SI3HY
obnacte {2 Ha JEKibKa HE3B’S3HMX, WO 3HAYHO YCKIAJI-
HIOE Mofaiblry poooty. Tomy Ha HacTymHOMY eTami Oyio
BHUPILIEHO CKOPHCTATUCS JIMIIE THM (DaKTOM PO3B’SI3Ky MO-
nem (1)-(3), mo HeoOXimHO IIyKaTd BiACTaHB HE O Haii-
OLTBII BiITAJICHOI TOYKHY MPUMIIICHHS, & MOXKHA 3MEHIITUTH
10 BicTaHp Ha Beamuuny ! .

B 11p0My Buna/iKy MOXKHa OTpHMAaTH po3B’s130K 3azadi (1)
BHKOPHUCTOBYIOUH TEOPit0 MepexxeBux rpadis [7].

Bynemo BBakaTH, 110 KOXKHA 3 N BEPLIMH OaraToKyTHHKA
Q € BepumuHO0 Tpada. MiCLENoNoKeHHs MiKIIOYEHHS
IIKK 1o BomoroHy OyneMoO BBaXKaTH JOJATKOBOIO BEPIIH-
Hoto. [Tobymyemo pebpa rpacda B TpH eTarm.

Ha mepmomy erari 3’€ZiHaeEMO KOXXKHY BEpIIMHY 3 KOXK-
HOI0, YHHKaluu MoBTOpiB. Beboro orpumaemo N(n—1)

HeopieHTOBaHUX pebep. s HaBeneHOTO MPUKIAAY TaKUX
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HabOpOM HOro BEpLIMH B JAEKAPTOBIH CHCTEMI KOOPJIMHAT.
[pukian Takoro mpumimieHHs 300paxeHo Ha puc. 1 (Ha-
BMHCHO OOpaHO NPHMIIICHHS 3 HENpPSMUMU KyTaMH is
PpO3rIIsiLy OLIBII y3arabHEHOTO BUITAJIKY).
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Puc. 2. ExsizicranTa 111 TAaHOTO MPUMIIICHHS

Oyne Outbin Hix 1800, ToMy HeMae ceHCy 300paXkyBaTH Ha-
CTUTBKH LIUTEHY MEPEXY.

Ha npyromy erami nepeBipumMo siki 3 pedep rnepeTHHaITh
KOHTYp 0ararokyTHHKa (TOOTO HPOXOASATH Kpi3b CTIHH).
INepeBipky Ha mepeTH 3poOMMO 3a JIOMOMOTOI0 METOIB
O0YHCITIOBAIIFHOI TEOMETPii, a caMe BIIIOBITHO O TIPOIIe-
naypu [8]. BumyuuBium Taki pedpa otpumaemo rpad, o
300paeHo Ha puc. 3

Ha tpethoMy erami mepeBipuMo sKi 3 pedep 3HAXOIATHCS
BcepenuHi CTiH. [l mpoTo 3HaNIEMO KOOPIWHATH CEpelrH
KOXKHOTO 3 pebep 1 MepeBipuMO, YM HAJICKATh OTPUMAHI
TOUYKEBHEOIMYKIIOMY 3B’SI3HOMY OaraTOKyTHHKY, IO OIHCYE
KOHTYp CTIH mpuMillieHHs1. [IpuHanexHicTh Touku Oararo-
KYTHHKY 3’SCYEMO 3a JOMOMOTOI0 iHImoi mporenypu [8].
ButyumBiim Taki pedpa, otpumaeMo rpad, 1mo 300paxkeHo
Ha puc. 4. TakuM YHHOM OTPUMYEMO MepeneBHH rpad, sKuii
3B’s13y€ MiXk COOOI0 BCI BEPIIMHH KOHTYPY TPUMIIICHHS ped-
pamH, B3IOBXK IKUX (PiznaHO MOxke TpoxoautH pykas [TKK.

OCKUIbKM KOOPAMHATH BEPIIMH KOHTYPY INpPHUMIIIEHHS
BiZIOMi, TO Bi/IOMi 1 BificTaHi Mi>k HUMH. TOMy MO>XKHa 3aCTO-
cyBatu anroput™ Jlelikerpu [7] nomyKy HaKOpOTIIOT Bijic-
TaHi MK TOYKOIO A Ta KOKHOIO 3 BEpPIIIMH KOHTYPY MPUMi-
mienHs. Cepell 00paHMX BiicTaHeH 00MpaeMo HaHOLIbIITY — 11e
1 € IIykaHa HaliMeHIla MpUIycTUMa JioBxkuHa pykasa [TKK.
Hapuc. 4 xupHoro JiHi€ro HaBeieHa JaHa KOH(Irypartist.

Pe3ysbTaTh i ix 00ropopenns. 3amporoHOBaHa Mpolie-
Jlypa BiIIYKaHHS MiHIMAJIbHO IPUIYCTAMOI OBXHHH PY-
KaBa IPOTHUIIOKEKHOTO KPaH-KOMIUIEKTY € YHIBEpCaIbHOIO
JUISL OJTHOTIOBEPXOBHX TNPHUMIILIEHb 31 CTIHAMH, SKI MOXYTb
OyTH OmmcaHI JIAMaHOK JIiHI€0. BXimHUMU NaHuMH IS
HaBeJICHOT MOJIENi € JIMIE KOOPIMHATH BEPIIMH KOHTYPY
NIPUMIIIEHh Ta MICHENOJIOKEHHS. TOYKU MiIKIIOUSHHS JI0
Boziorony camoro [TKK.

[TpoBeneHi JOCTI/DKEHHS JUIsl TIPUMILIEHb PIBHUX rada-
pHTIB, aje pi3HOTO BHYTPIIIHBOTO IUIAHYBAHHS B JESKHX
BHIIQJIKaX TOKa3aJld BiZIMiHY B HEOOXIiHI JOBXWHI pyKaBa
IIKK 6impm Hix B 2 pasu. Haifwacrime crangaptaa 30 mMet-
pOBa JIOBXKMHA pyKaBa He 3a0e3redyBayia 0CTaBKH BOJU B
HAWOLIBII BiIaneHi TOYKH IpUMIIeHs 3 Tabapuramu 20x20
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abo 25x15 metpiB (1pu GikCOBAHOMY MICLIETIONIOKEHH] TOY-
ku nigmoueHns [IKK). B Takomy Bunajky HeoOXigHO abo
30UIBLIYBATH JOBXUHY PYKaBa, IO MPH3BOIUTH IO BTPATH
Haropy, abo 3MIHIOBaTH MICIICTIOJIOKEHHST TOYKH ITiIKITIO-
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Puc. 3. JIpyruii eran no0ymnoBu rpada

BucHoBkH. 3anpoTIOHOBAHO MaTeMAaTH4HY MOJENb BH-
3HAa4YEHHS MIHIMAJIBHO MPUITyCTHMOI JOBXHHM pyKaBa MO-
AKEKHOTO KpaH-KOMIUIEKTY Ha €Talll MPOeKTyBaHHI. B Tomy
BUIAJIKY, SKIIO OTPUMAaHA JOBXXWHA HE MEPEBHIIlYE CTaH/Ia-
pTHY noBxuHy pykasa IIKK, pykaB Moxe OyTH Aemo yko-
POUEHO, 110 MPU3BEJiE O 3MEHIIICHHsI BTPaTH Haopy i, Bil-

yeHHs [1KK, 1m0 notpeOye BHECEHHS! KOPEKTHB B IUIaHYBaH-
HSl BHYTPILIHBOTO BOJIOTOHY 1 BUPILIEHHIO ONTHMI3aL[iiHO]
3a1a4i po3MilIeHHs JaHol Touku. st me OUIBIIMX NpHuMi-
IIeHb HeOoOXiqHO TX KoMIuteKTais Oubiroro KinbkicTio [TKK.
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Puc. 4. Tperiii eran moOynoBu rpada

MOBIHO, OUIBII BHCOKOI IHTEHCHBHOCTI IIOa4l BOIH Ta
OUIBIII IIBHAKOI JIIKB1AALT OMXKEXKI.

B Tomy x Bumamky, komm noexwuHa pykaBa IIKK Oyme
3aMaJior, HEeOoOXiMHO MpHHMAaTH IONATKOBI DIIICHHS, IO
TIOB’513aHi 3 POEKTYBAHHSM JIAHOTO IPUMIIIICHHSL.
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Determination of the minimum allowable length of the sleeve of the fire truck kit

S. Shcherbak, O. Petukhova, O. Tarasenko

Abstract. A mathematical model is proposed for calculating the minimum acceptable length of the sleeve of the fire crane set for the
elimination of the fire at the initial stage in the room of arbitrary planning. It is shown that the length of the sleeve is determined not only by
the dimensions of the room, but also by its individual internal planning and location of the connection point of the crane kit to the system of
internal water supply. This necessitates the construction of an automated system for designing the parameters of the fire crane set.

Keywords: fire crane set, minimum sleeve length.
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