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PO3POBKA KOHCTPYKIIII HAJJI3BEMHOI'O 'l /IPAHTY

Y pobomi obrpynmosano Odoyinvricme po3pobKu HAO3eMHO20 Oe3KO0N00A3bHO20 2iOpanmy 05 3a0e3neyeHHs.
308HIUHBLO20 NPOMUNONCENCHO20 NOACENHCO2ACTHHA. 3aNPONOHOBAHO KOHCMPYKYII0 Oe3KON00A3bHO20 2I0panmy, uo
Modice Oymu inmesposanull 8 iCHyIOuy 6000nposiony mepedcy Yrpainu. IIposedeno tioco nabopamopui namyphi

BUNPOOYBAHHS, BUSHAYEHO NPONYCKHY CHPOMOICHICTb.

Knrouosi crosa: ziopanm, 60006i00aua, Ha03eMHUll 2iOPAHM, NPONYCKHA CNPOMONCHICMb.

ITocTanoBKa npoodJieMu

BiTun3HsiHA IPOMUCIIOBICT B JAHUI Yac BUITYCKa€e
MiA3eMHI TOXKeXHi TixpanTu [1], AKi BCTAHOBIIIOIOTH HA
BOJIOTIPOBITHUX MEPEXKax B OMIJAOBHX BOAOMPOBIIHUX
KOJNIOAs3siX. HasiBHICT  BOJOMPOBITHOTO  KOJIOMS3S
3HAYHO 3[]0POXKY€E OYMIBHUIITBO BOJOIPOBITHOI MEPEKi.
[IpaBma, y 6araTb0X BHIAJKaX BEIUKOI HEOOXITHOCTI B
CTBOPEHHI TaKuUX KOJOJAsA3IB HeMmae. binpur Toro, mpu
TpacyBaHHI BOIOIPOBIIHOT MEPEKi B 3CJICHHUX 30HAX
HACETICHUX ITYHKTIB KOJIOJA3i 3 TIApaHTAMU B 3UMOBHH i
HIYHHUHA Yac Ba)KKO BUSBHUTH.

[{um MO’XKHA TIOSCHHUTH, IO 33 KOPJOHOM IIHPOKE

3aCTOCYBaHHS OTPUMAaNH HaJ3eMHI Oe3KOIOMI3bHI
rizpaHTH.
Taki  rigpaHTH  MawTh  JOCUTh  HAAIHHY

KOHCTPYKIII0O B YacTUHI He3aMep3aeMocTi 1 Brami
KiHEMaTH4YHI CHCTeMH TpuBoxy. Hemomikom mux
KOHCTPYKILIH € MOXIHMBICTh BHHMKHEHHS 3HAYHUX
ripaBlivYHUX YAapiB B BOJOIPOBOAAX NpH iX poboOTi

[2].

3pemToro, po3poOKa  BITYM3HSHOTO  3pa3Ka
HQ/J3€MHOTO  TIOXKE€XKHOTO TigpaHTy 3 BHCOKHUMH
eKCIUTyaTaIlitHIMHU XapaKTepUCTUKAMU MOJXKe

MPU3BECTH 10 3MiHM CTAaBJICHHS JO I[bOTO MUTAHHS B
KpaiHi. AJle mnpu CTBOPEHHI BITYM3HSHOIO 3pa3ka
HAJ[3MHOT0 OE3KOJIO/AA3bHOIO TiJpaHTa HEOOXiIHO
BHKOPHUCTATH JIOCBI KOHCTPYIOBaHHSA 1 EKCILTyaTamii
3apyOiKHUX THITIB (OCOONMBO aMepUKaHChKHiA) [2], a
TaKO)XK TEOPETHYHI Ta eKCICpUMEHTabHI JIaHi,
OTPUMaHI B PE3yNbTaTi JOCHIIKEHb 1 BJOCKOHAJICHHS
BITYM3HSHUX HaJI3eMHHX TinpaHTtiB dvaciB CPCP i
3aMmipHO-ITYCKOBO{ MPOTHUITOKEKHOT apMaTypH [3].

AHaJii3 0CTaHHIX J0CTizKeHb i myOikamii

VY BITYM3HAHIA JiTepaTypi NPaKTHYHO BiJCYTHI
poOOTH IOA0 MOCIiHKEHHS MOMXJIUBOCTI BUKOPUCTAHHS
HA/[3EMHUX MPOTUIOXKE)KHUX TIAPAHTIB SK JDKEpe
30BHIIIHBOTO MPOTHITOKEKHOTO BOAOIIOCTaYaHHS.

Haii0inpm  1OBHO  mHTaHHA  3aCTOCYBaHHSA
Mi3eMHHUX TiAPAHTIB pO3KpUTIi B poborax [4-7]. V
crarti [8] moBegeHo, MO HAIMHICTH Cy4YacHUX
MiI3EMHHUX TiIPaHTIB HE 3al0BOJIbHSE TOTpebdam, IO
BHCYBAIOTHCS JI0 3aC00IB MOKEKOTACIHHS.

Y mpoBimHWX CBITOBHX KpaiHax icHye ©Oararto
MoOJeNell  HAJA3EMHHX  TIAPAHTiB, SKIi  HIOPOKY
yAaocKoHamoTees [9-12]. TIpoTe BUKOpHUCTaHHS iX Yy
BITYM3HSIHHAX BOIONPOBITHUX Mepexax oOMexeHo abo
30BCIM HEMOXKIIHBE.

Metoro ui€i crarri € po3poOKka KOHCTPYKLIT
HaJ[3€MHOTO TOXXEXKHOTO TiZIPaHTy, THUIOPO3MIpH SKOTO
BiIMOBiaJIM O MapaMeTpaM BOJONPOBIIHUX MEpEX, a
BOJIOBi/ AUl

TaKoX MOPIBHSHHSA Hi3EMHOT0  Ta

HA/I3€MHOTO T1IpaHTiB

Buxkiax ocHOBHOro Matepiajry

B pesymprari mpoOBeAEHWX OCHIIKEHb Oyia
CTBOpPEHA KOHCTPYKIisI O€3KOJIOAI3bHOI Ha/J3eMHOTO
rigpaHra.

Hamsemuuit Oe3konomsi3spHOI  TimpaHT (puc. 1)
CKJIQIAETHCS 3 JIBOX OCHOBHMX YAaCTHH: HAJ3€MHOI - 3
natpyOKkamu Jisl IPUEIHAHHS PyKaBHUX JIIHIH Ta BY3IIiB
YIPaBJIiHHS TiIPaHTIB; MiJ3eMHOI, B sIKiii po3TamoBaHi
3amipHUN BY30Jl Tif[paHTa, 1 CHCTEMa CIIOPOKHCHHS
BOJIH, [0 3AJIMIIIAIIACS ITICIIs pOOOTH TipaHTa.

HamzemHa yacTHHA rifipaHTa € YaByHHUH KOPIYC 3
TpboMa mTynepamu 2. [IBa mrymepa giaMeTpom 76 MM
31 3'eHYBANBHMUMH  TOJOBKAMHM  CIIyXaTb  JUIS
NpUEJHAHHS HANIpHUX pyKaBiB, a TpeTid mrTyuep,
niamMeTpoMm 125 MM - IS MpUETHAHHS
BCMOKTYBJILHOTO PyKaBa aBTOLMCTEPHHU.

Bropi HazemMHOI Y4acTHHU KOPITYCY pO3TalllOBaHA
KpUIIKa 3, BCEpeIuHi SKOi BCTAHOBJIEHO Traiika 4 i
mnuHaens 5 3 pissonenHsM. Ilpu obepranHi raiiku 4
CreliaibHAM M'STUTPAHHUM KIIOYeM IIIHHAEIb 5
pOOUTh MOCTYMaNbHUN PyX 1 MyCKae B Xix 3amipHUil
BY30JI TiJJpaHTa yepe3 MTaHry 6.
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Iuginvna 6e3nexa

Puc. 1. Hagzemanit 6e3k0I013 IHUIA TiIpaHT

Jnst 3amobiraHHs MMOMaJaHHS BOAM B TBHHTOBE
3'eqaanHs (110 0COOIMBO HEOE3IEYHO B 3MMOBHM dac)
nepen0avYeHo CaJbHUKOBE YIIUIBHEHHS Y BUIIIAIL ABOX
YMOBHX KiJlelp 7.

Jns 3HWKEHHs 3YCWIb NpU  BIJKPUBaHHI Ta
3aKpUBaHHI  Ti[paHTa  BCTAaHOBJCHHH  OIOPHUIA
MIAMIUITHAK, 1[0 CKJIAJa€ThCs 3 HA0OPY KYJIbOK 8.

Kpumka 9 cnpuiimae 3ycusuis, o0 BUHUKAIOTh IPU
BIIKpPWBAaHHI TigpaHTa, 1 3axWIa€ KpydeHi mapy 3
OTIOPHUM ITiJIINITHAKOM BiJ TTOTIaAaHHS BOJIOTH i TIFLTY.

IligzeMHa dYacTHHA TigpaHTa CKJIAJA€ThCT 3
kopirycy 10 i 3amipHOTO By3Jla CHCTEMH CHOPOXXHEHHS.
CrosK TifipaHTa KpIIUIATh O CTAHAAPTHOI IOXKEKHIH
migcraBii 11. Y 3amopHOM  By3di  TrigpaHTa
po3TaiioBaHuii 3aTBOp 12 B BUIJISAI KilaraHa OOTI4HOT
dopMHu i3 crHemiaTbHAM NHIHIPOBUM JUISHKOI Y
BEpXHId 4YacTHHI. 3aCTOCYBaHHS TaKOro 3aTBOpa
BUKJIIOYA€ KABUTAIMOHHI SBHUINA B 3aTBOPI 1 3HUKYE
BEJIMYUHY TiIpaBIIYHOTO yaapy, MO BHHUKAE MPH
BIZIKpMBAHHI Ta 3aKpUBAHHI I'iipaHTa.

T'epmernynicTh 3'eqHaHHS 3aTBOpa 12 3 cimyiom
rizpanTa 13 mocsraeThCcs KinblieM YIIiIbHIOBa4a 14.
CHopoXXHEHHST BOJM, IMO 3aJMIIMJIACS MICII poOOTH
rizpanTa, BiZOyBaeTbcs yepe3 OTBip QuaHmg 15, sxwii
IIPU BiAKPUTOMY IIOJIOKEHHI 3aTBOpa IHEPEKPHUBAETHCA
kpuiioM 16.

MoHTaxX 1 JEMOHTaX TipaHTa 3JIHCHIOEThCS 0e3
po3tuHy TpaHiei. s po3OupaHHs TigpaHTa 3HIMAIOTH
BEPXHIO Ha3eMHY YaCTHHA, IIOTIM BUTBHHYYIOTH CiIUIO
3amipHoro By3na 13 1 BUTATYIOTH MEXaHi3M rinpaHTa
Ha30BHi.

3 METOI0 HOPIBHAHHS XapaKTePUCTUK
PO3pOOJIEHOr0 HAN3EMHOrO TiZIPaHTy Ta MiJI3eMHOTO
rigpanty 3a JCTY EN 14339: 2016 [1] Oymo
MIPOBEICHO BiJNOBITHI Tab0OpaTOPHI eKCIIepUMEHTaIbHI
TOCITKEHHS.

Ha puc. 2 HaBeieHO BUTpaTHI XapaKTEPUCTHKH
JIBOX TigpaHTIB, M0 IMOOYIOBaHO 3a pe3yJbTaTaMH
JocmipkeHb. LI XapaKTepHCTHKH BHPaXKalOTh 3MiHY
BiJTHOCHOI BUTPaTH BOJAM 4Yepe3 TiJIPaHT f B 3aJIe)KHOCTI
BiJl CTYIEHS BIIKPUTTS 0T0 3aTBOpa

o
p=tm=5=2, @
o p
o . ,
ne nN= ; - CTYNIHb BIJKPUTTS 3aTBOPY

(BimHOCHA BHCOTA TiAHOMY);
. ! P . .
0 i 0 - BucoTa misioMy 3aTBOpY, 110 BiAMOBiNaE
MIPOMDKHOMY Ta IOBHOMY BiJIKPHTTIO.
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Puc. 2. BurpaTHi XapakTepUCTUKH T1paHTiB: 1 —
rigpant 3a JICTY EN 14339: 2016, 2 —
3aIIpOIIOHOBAaHMI HaJ3eMHHH TiIpaHT

3 puc. 2 BUJHO, IO CYTTEBA 3MiHA BUTPATH BOAU Y
rigpanra 3a JICTY EN 14339: 2016 BinOyBaeThcs B
iarepBam n' = 0,05 go n. = 0,35 (80% Butparu). B
inTepBaii nxy = 0,05 BuTpaTta 4epes riIpaHT BiACYTHS,
TaK SK MPU [bOMY HNOPYIIYETHCS YUIJIBHEHHS I'YMOBOT
MIPOKJIAJIKU 3aTBOPA.

Y  0e3koNnoAs3MHOrO TifipaHTa CyTTEBA 3MiHA
BUTpaTH BOJAM BinOyBaeTbesi B iHTepBam Ny = 0,02 mo
ne= 0,7 (80% Butparn), nmpuuomy npu nx == 0,25
BUTpaTta depe3 Trigpantr He mepeBumye 10%
HOMIHaJIBHOTO.

YMOBHa IPOITyCKHA CIIPOMOXKHICTb TiJJpaHTa MOKe
OyTH BU3HAYCHA 32 3aJIC)KHICTIO

, @

ne h — Brpatu Hamopy B cHCTEMI IigpaHT-HACOC;

Ssar — TIPABIIYHUH OIP CHCTEMH TipaHT-HACOC.

PospaxyHok mokasas, mo juist rigpanry 3a JICTY
EN 14339: 2016 Q=45 n/c, a anst 3amponoHOBaHOT
KOHCTPYKIIii Haj3eMHOro rifpanty - Q=67 n/c, Takum
YHHOM, IPOIYCKHAa CIIPOMOJKHICTH HOBOTO TiIpaHTy y
1,5 pa3a Buie 3a iCHYrOUHM TiA3E€MHI 3pa3KH.

BucHoBxku

Y  poGoOTi  3ampoOmOHOBAHO  KOHCTPYKIIIO
HaJ[3MHOT'O 0E3KOJIO3bHOTO TiIPaHTy Ta BU3HAYECHO
Jesiki HOro XapaKTepHCTHKU. Tak, BCTaHOBIEHO, IO
MIPOIYyCKHA CIIPOMOJKHICTH 3aIllPOIIOHOBAHOTO TiIPaHTy

y 1,5 pasu Oinmpime 3a iCHYIOYI 3pa3Kd IiI3eMHHUX

TiApaHTiB.

[Moxanpmn JOCIT PKSHHS MOBUHHI Oyt
CIpsIMOBaHI Ha BU3HAYEHHS MOXKJIMBOCTI BUHHKHCHHS
TipaBmiYHOTO  ymapy B  TigpaHTi, a  TaKOX
i ATBEPIKCHHS €KOHOMIYHOT e(eKTUBHOCTI

BIIPOBAJPKCHHS TaKUX TiJPaHTIB.
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DEVELOPMENT OF THE CONSTRUCTION OVERGROUND HYDRANT
0. Kurtov, 1. Stylyk, V. Benedyuk, V. Chuyan
The Ukrainian Civil Protection Research Institute, Kiev, Ukraine

Domestic industry currently produces underground fire hydrants, which are installed on the water supply
networks in the inspection plumbing wells. The presence of a water well significantly increases the construction of
the water supply network. True, in many cases there is no great need to create such wells. Moreover, when tracing a
water supply network in the green zones of settlements, wells with hydrants in winter and at night is difficult to
detect. This can be explained by the fact that overseas widespread use of over-the-top warheads was obtained
abroad.

As a result of the research carried out, the design of a overground hydrant, consisting of two main parts, was
created: above ground - with nozzles for connecting hose lines and hydrant control units; underground, in which the
hydrant shut-off node is located, and the system of water drainage remaining after the work of the hydrant.

In order to compare the characteristics of the developed overhead hydrant and underground hydrant
according to EN 14339: 2016, experimental studies have been carried out and found that a significant change in the
water flow in the hydrant according to EN 14339: 2016 occurs in the range n '= 0.05 to n = 0.35 ( 80% of
expenses). In the interval nx = 0,05, the flow through the hydrant is absent, as it also disturbs the seal of the rubber
gasket of the gate. In a overground hydrant, a significant change in the flow of water occurs in the range nx = 0,02
to ne = 0,7 (80% of the charge), with nx = 0,25 the flow through the hydrant does not exceed 10% of the nominal.

In addition, for the hydrant according to EN 14339: 2016, it is determined that the throughput is 45 liters per
second, and for the proposed design of the overground hydrant - 67 liters per second. Thus, the capacity of the new
hydrant is 1.5 times higher than the existing underground samples.

Further research should be aimed at determining the possibility of a hydraulic shock in the hydrant, as well as
confirmation of the economic efficiency of the introduction of such hydrants.

Keywords: hydrant, water loss, overground hydrant, capacity.
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