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B.A. Ky3sbMmuukuii

BBEJEHHE

['naBhas 3anava moOOH CHCTEMbI NMOXAPOTYIIEHHS — 3TO TapaHTHPOBAHHO
obecneynTh B 3aJaHHBIH MPOMEXYTOK BpeMeHu Oecrnepeboiinyio nojayy B ovar no-
apa TpedyemMoro KOIH4ecTBa OrHerymauero cpejacrsa. Ilpaktuka ykasana na se-
00XOIMMOCTH CO3/1aHHA HE TOJIBKO HAIEKHBIX, HO H IKOHOMHYECKH BBITOJIHBIX CHC-
TEM MOXKAPOTYLIEHHA, YTO MOCTYXKHIO NPHYHHOH Pa3BUTHA HAYYHO 0OOCHOBAHHBIX
METO/I0B MX pacyera. CHcTemMa NMPOTHBOMNOXAPHOTO BOAOCHA0XKEHHS COCTOMT M3
MHOXECTBA OTJCJIBbHBIX MHOTO(YHKIHOHAMBHBIX 3JIEMEHTOB H  COOPYXKEHMH,
XapaKTEPUCTHKH KOTOPBIX H3MEHSIOTCS HA PasHbIX pexHMax ee paborbl: B Ie-
KYPHOM PEXKHME, B PEKHME M10a4H BOJIbl HA HYXK/bl M0XKAPOTYLICHHA H B Cly4ae
0TKa3a OCHOBHOI'O MOXapHOro Hacoca HaCOCHOH CTaHIMH BTOPOro MoJAbEMA.

B aMcceprauMM IOCTaBj€Hbl AKTYaIbHbIE B HACTOAIIEE BPEMs BOIPOCHI C
TOYKH 3PEHHA TEOPHH, TAK H PAKTHKH BOAOCHAOKEHHS:

- POJib HANOPHO-PErYJMPYIOLIECIO COOPYXKEHHS B CHCTEME MPOTHBOIOXAPHOTO
BOJIOCHAa0XEHHA W KPHTCPHH OLICHKH ero paboThl;

- 3aBHCHMOCTh BEJMYHHBI [OXapHOrO 3amaca B  HAMOPHO-PEryJHpYIOIEeM
COOPYXEHHH OT NMapaMeTPOB CHCTEMBbI BOJOCHA0KEHHU;

- BJIHMSHHE COOPYKEHHH M YCTPOHCTB Ha pe3y/bTaThl HCMBITAHHA CHCTEMBI
BOJOCHA0XXEHHA Ha BOJOOTAAYY IS Lejei NOKapoTyILEHHS.

Jlns oTBeTa HA TMOCTaBJIEHHBIE BOMPOCH  BBHIMOJHEHO KOMILIEKCHOE
PaccMOTPEHHE HAMOPHO-PETYIMPYIOLIErO COOPYXKEHHS, HACOCHOH CTaHIWH BTOPOro
NobeMa W BOJIONIPOBOIHOH CETH, @ TaKkKe NPE/UIOKEHa MaTeMaTH4yeckas MO/eb HX
COBMECTHOH paboThl BO BpEMS I0XAPOTYLICHHS M B Cly4ac OTKa3a OCHOBHOIO
N0YKapHOTO Hacoca.

OBIIASA XAPAKTEPUCTHKA PABOTbI

Csa3p paboTbl ¢ KPYNHbIMH HAYYHBLIMH MporpaMmamMu (NMPoeKTaMH) H
TeMaMH

B Hacrosiiee Bpemsi MHHHCTEPCTBOM 110 Upe3BbIYaliHbIM CHTYalHsM PecnyOimku
Benapych peanusyercs €IMHas rocCyJapCTBEHHAs HayyHO-TEXHMYECKas MOJMTHKA B
obsiacT NpeaynpexICHHs M JIMKBUIAUMK YPE3BbIYAHHBIX CHTyalUHH TEXHOMEHHONO H
IIPHPOJIHOINO  XapakTepa, INPHOPHTETHLIM HANpaBjJCHHEM KOTOpPOH SBJISETCS CO3/laHHe
COBPEMEHHBIX TEXHHYECKHX CPE/ICTB NMPOTHBOMOXAPHOH 3allMTHI, B YHCJIE KOTOPBIX
0co00e MECTO 3aHHMAIOT CHCTeMbI NPOTHBONOKAPHOIO BojocHabkenus. Jluccepranms
«ONTHMH3AUMS THIPABIHYECKHX MapaMETPOB CHCTEM IPOTHBONOXAPHOIO BOAOCHAG-
KEHHS», OCHOBHbIC PE3YJIbTaThl MPOBEACHHBIX TEOPETHYECKHX H IKCIICPUMEHTAIBLHBIX
MCCIICIOBAHHH, MCTOAMKH W PEKOMCHIAUMH COACHCTBYIOT BBINOJHCHHIO 3a1a4 B
PEAIM3AlMH EIIMHON MOCY/IapCTBEHHON HAyYHO-TeXHHYEeCKOH noautuky MYC.




Jluccepraunonnas paGora BHIMOMHEHA B COOTBCTCTBHH C MPHOPHTCTHBIMH
HANPABJICHHAMH (DYHAAMEHTANBHBIX M MPHKIAAHBIX HCCIEIOBAHHH PecryG:iku
benapyce Ha 2006-2010 roasl B wactu pa3paboTkH METOA0B MMPOrHO3HPOBAHUA H
NpEAYNPERKACHHA  YPE3BbLIYAHHBIX CHTYAUMH TEXHOPEHHOIO M  TMPHPOLHOrO
XapakTepa; rocyaapcTBCHHOH NMpOrpaMMbl HHHOBALMOHHOTO pa3BuTHs PecryOinku
benapyce Ha 2007-2010 roast ¥ 3akoHOM Pecnybnnku Benapycs «O TeXHHYECKOM
HOPMHPOBaHHH M CTAHAPTH3AUMH» B HANPABJIEHWH HOPMATHBHOIO MPABOBOTO
obecneyenus HAHOHAILHON HHHOBALMOHHON CHCTEMBI.

PesyibTarhl AMCCEPTAUMOHHBIX HCC/ENOBAHHIH OBUTH MOMY4YeHb B XOJE
BbINOJIHCHHSA:

- 1pOrpaMMbl TEXHHYECKONO HOPMHPOBAHWS W CTaHAApTH3aUWM MuHHCTEpCTBa
ApXHTCKTYpbl M CTpouTenscTa Pecnybmuku Benapych na 2007 r., yTBepxkaeHHOlM
[IOCTAHOBJICHHEM  KOJUIETHH MHHHCTEPCTBA apXHMTEKTYPhl M CTPOMTENILCTBA
Pecny6anku Benapyck Ne217 ot 14 nos6ps 2006 r:

- 3aj7aHus MHHHCTEPCTBA N0 Ype3BblvaiHBIM cuTyauuam PecnyGauku Benapych ot
08.09.2007 r. o pa3paboTke nporpamMmbl IPOBEACHHS AHACHOCTHKH BHYTPEHHEro
MPOTHBOTMOXAPHOrO  BOJAOIPOBOAA M HCMBITAHWA  MOXKAPHLIX  MAPAHTOB,
BKITIOYAIOLYIO B ce0st MCTOAMKY M nepeveHb HeoOX01MMOro 060py 10BaHHs.

Leabio paboTel ABASETCA ONTHMH3AINS M'PABIHYECKHX MAPAMETPOB CHCTEM
IIPOTHBOIIOKAPHOIO BOAOCHAOXKEHHUA.

Jli151 IOCTHIKCHHUS MOCTABIEHHOHN 11e/TH HEOOXO0AHMO ObL/10 PELIHTD CEAYIOLIHE
3adaum:

1. BbinosHuTh MOACIHPOBAHHE COBMECTHOMH paboThl HACOCHOM CTaHLUMH BTOPOrO
M0/IheMa W HAINOPHO-PEry/HPYIOIIEro COOPYXEeHHs Ha BOAONPOBOAHYIO CCTh BO
BPEMs 10XKAPOTYLICHHA M B Cllydae OTKa3a OCHOBHOTO HAcOCa HACOCHOH CTAaHLMH
BTOPOI'O 10AbEMA.

2. Onpenenuts KpuTepHK OGecrniepebOHHOMN N0 aYH HOPMATHBHBIX PACXOA0B BObI
HA HYX/1bl NOXKAPOTYILEHHA B CIIyYae 0TKa3a OCHOBHOIO HACOCA B HACOCHOH CTaHLMH
BTOPOI'0 NOABbEMA. \

3. YCTaHOBHTb  3aBHCHMOCTh  OOBeMa  MOXApHOrO  3anaca  HANOPHO-
PEry.IMpYIOLIErO COOPYKEHHS OT XapaKTepPUCTHK COOPYXEHHH NMPOTHBOMOXAPHOIO
BOJIOIPOBO/IA.

4. Jliis OCHOBHBIX MOXAPHBIX CTBOJIOB OMNPEACIHTL MAKCHMAIBHO JOMYCTHMBIE
3HAYEHHA CONPOTHBICHHH M 3aBHCHMOCTH MEXIY MPOH3BOAMTENLHOCTBIO H
PallnyCOM ACHCTBHS KOMITAKTHOH YacTH CTPYH.

OO6BeKTOM HCCICA0BaHUS SBASETC OOBCAMHEHHBIH NPOTHBONOXKAPHbIH
BOJIONPOBO/I B TMEPHOA MOXAPOTYHWIEHHS M B C/yyae OTKa3a OCHOBHOI'O Hacoca B
HACOCHOH CTaHLUMH BTOPOro moabema. Pacxosl BOAbI HA LEIH MOXKAPOTYUICHHS W3
COOpY)KEHHMii, CeTell M OKOHEYHBIX YCTPOHCTB NPHHAT B KAucCTBE mpeamera
HCCIC/I0BAHHS.

I, T Y T TR R ..

Ilos107eHnsl, BLIHOCHMbIE HA 3ALIHTY:

1. 3aBHCMMOCTH 00BEMaA MOKAPHOIO 3araca B HANOPHO-PETYIHPYIOLIEM COOPYKEHHH
OT XapaKTEpPHCTHK ICMEHTOB IIPOTHBONOKAPHOIO BOJIONPOBOAA — HACOCHOH CTAHLHH
BTOPOIO 110/TbeMa H BOAONPOBOIHON CETH.

2. Kpurepun GecnepeGoiHOH Mozauyd HOPMATHBHBIX PAcXOA0B BOJbI HA HYX/IbI
NOKAPOTYLIEHHs B C/y4ae OTKa3a OCHOBHOIO HACOCA HACOCHOH CTaHIMH BTOPOro
[IO/bEMA: «OTHOCHTEJIbHAA TMOAaYa HACOCHOH CTAHUMH», «OTHOCHTEIbHBIH
110’KapHbIA pacxoa».

3. MakCHMaIbHO AONYCTHMbIE 3HAYEHHS CONPOTHBIEHHS H 3aBUCHMOCTH MEXIY
NPOU3BOANTENBHOCTBIO M PAJIHYCOM JCHCTBHA KOMMNAKTHOH 4HacTh CTPYyH JUid
OCHOBHBIX 1OXapHBIX CTBOJIOB.

JIMuHBIH BKJAAA COMCKATEIs 3aK/II0YaCTCs B ONTHMH3AUHH  METOJAMK
FUPABIHYECKOr0 pacyera CHCTEM MPOTHBONOXAPHOrO BOAOCHAOKEHUS. ABTOD
CaMOCTOATEJILHO ~ TOJY4HJ  OCHOBHBIE  pe3y/bTarbl  TEOPETHYECKHX  H
IKCMEPUMEHTANbHBIX ~ HMCCIEIOBAHHH,  BbIHOCHMBIE Ha  3awmuty. Hayunbiii
PYKOBOAMTEIb,  KaHAWAAT  TEXHHYECKHX Hayk, aouent W.B. Kapnenuyk
copmMHpOBan LEIH, NOCTABH/ 3a1a4d N0 MX JIOCTHXEHHIO, ONPEUCIH/I HAy4YHO-
TEXHUYECKOE HanpaB/iCHHE W METO/bl HeenenoBanus. COBMECTHO C PyKOBOAHTEIEM
0BCyRKIaIKCh Pe3ybTaThl MCCACAOBaHHH W (HOPMYIMPOBKH BbIBOIOB. JlokTOp
TEXHHYECKHX Hayk, mpodeccop, 3aseaylommi  kadeapod  «I'mapasianka»
Benopycckoro HauvoHansHOro Texuuyeckoro ynusepcutera U.B. Kayanos aan psa
PEKOMEHIALMKH 10 METOAMKE oOmnpeaeieHus Kod(@HUHMCHTA I'MAPABIHYECKOro
COMPOTHBJICHHS 10XKAPHBIX CTBOJIOB.

Anpobauus pe3y/ibTATOB AHCCEPTAUHH

Pe3yabTarThl HCCEA0BaHHH, BK/IIOYEHHbIE B IHCCEPTALINIO, ObLIH JI0TI0XKEHBI H
npouwnu o6cyxaenue Ha: Il MexayHapoAHOH HayUHO-TIPAKTHYECKOH KOH(pepeHLHH
«YpesbluaiHble CHTYaUHHK: NpeaynpekieHne U TukBuaauua» (r. Munck, 2005 r.);
111 MexayHapoaHO# HayuHO-TpakTHYecKoH kondepenunn «Hayka — oOpasosanmio,
NPOM3BOACTBY, KoHOMHKe» (. Mumnck, 2006 r.); IV MexayHapoaHoH HaywHO-
npakTHueckoi koHdepeHunn «UpesBbiuaiHble CHTYalUWH: TNPEAYNPEOKICHHE H
aukBuaanma» (r. Munck, 2007 r.); V MexayHapoaHOH HayYHO-NPaKTHYECKOH
koHdepeHuHH «Upe3BbluaiiHble CHTYALMH: TNPEIYNPEeXKICHHE W JIHKBHAAUHS»
(r. Munck, 2009 r.).

Ony6IHKOBAHHOCTL PE3y/IbTATOB AHCCEPTALIHH

Mo wmarepuanam auccepraumn omybnaukosano 10 pabor: 5  crareid
(2,33 aBropckoro nmcra) cooTBeTcTBYIOT M. 18 TTo0XKeHHs 0 NPHCYKICHHH YHCHBIX
cTencHel M NPUCBOGHHH yueHbX 3BaHuii B Pecnybnuke bBenapych (43 HHX Oe3
COaBTOPOB — 2 CTaThH); 4 CTaThH B MaTepHanax KOH(epeHUHH W 1 Te3nchl aokiana
(8B 001eM oGbeme 0,42 aBTOPCKOIO JIMCTA).




CrpykTypa u 00bem aAHccepTauuu

Jluccepraumsi COCTOMT M3 BBEACHHA, OOIIeH XapakTepHCTHKH paboThi, 4 riias,
3aKkioucHus, Gubanorpaduueckoro cnucka v npuioxenui. Pabora u3noxena ua
156 crpannuax u conepxut: 17 pucynkos, 19 tabauu, 6ubnuorpaduueckuii cnucok,
BKOYaouKi 111 naumeHoBaHHI.

COJIEP)KAHUE PABOTBI

llepBasi raasa. BuinonHen 0030p COBPEMEHHOTO COCTOSHHMS KOHCTDYKLM
CHCTEM TNPOTHBONOKAPHOTO BOAOCHAOKCHHA M METOJIOB pacyera WX MapameTpos.
PaccmoTpena kaaccH(HKalMs CHCTEM MPOTHBOMOXKAPHOIO BOAOCHAOKEHHS M HX
OCHOBHBIE JEMEHTHI, CNOCOObl PeryHpOBaHHs HECOOTBETCTBHS MOJAYH HACOCHOM
CTAHUWH BTOPOrO noabeMa M BojonoTpedsenuss B cetH. OCHOBHOE BHHMaHHC
Y/IeIeHO CPaBHEHHIO PErySIHPYIOLIEro 3/IEKTPHYECKOro NPHBOJAA HACOCA H HANOPHO-
PEryMpyIOLIEro COOpYkKeHHsA. VYKasaHbl [PEUMYLUCCTBA H HEAOCTATKH ITHX
crnoco6oB peryJIMpoBaHus.

['1aBHBIM HEZOCTATKOM BCEX ATbTEPHATHBHBIX CHOCOGOB PETy/IHPOBAHMS 110
CPaBHEHHIO ¢ HAIOPHO-PETYJHPYIOUIMM  COOPYXXCHHEM  SBISAETCS  OTCYTCTBHC
MOXapHOIo 3anaca Bojibl. B cBA3M ¢ 2TuM Tpedyercs NPOBOANTH JOMOJHHTE/IbHBIC
MEpONIPHATHAMH no obecnievennio GecriepeGoMHHON MoAauH HOPMATHBHBIX PACX00B
BO/IbI HA HYXKIbl MOXKAPOTYIICHHA, TAKHE KAK: YCTAHOBKA MOXapPHBIX HACOCOB 10
3QMB; ABTOMATHYECKOE BK/IIOYEHHE PE3EPBHOIO MOXAPHOTO HACOCA HA OTKPLITYIO
3QIBHIKKY.

B rnaBe otMeueH TOT (AKT, YTO peryiupyemblii 2JIEKTPHUYCCKHH NPHBOA HE
paccMaTpHBAeTCs B KAYeCTBE 3aMCHBI  HAMOPHO-PErYJIMPYIOIIHX COOPYIKECHHI.
HMcenenoBanusi pexumoB paboTbl CHCTEMBbl MOJAAYH M PACHPEIEICHHS BObI
II0Ka3a/H, YTO HCHOIb30BAHHE HAINOPHO-PErYIHPYIOIHX COOPYXKEHHH ABjAeTCA
HCOOXO/MMBIM  YC/IOBHEM TI'apaHTHPOBAHHOTO TMPEIOTBPALEHHS XMMHYECKOTO M
GakTepHaNTbHOrO 3arps3HEHMs BOIAbI MPH €€ TPAHCIIOPTHPOBAHMH [0 CHCTEMe
HaMoOPHBIX TPYOONPOBOJOB OT OYHCTHBIX COOPYXKEHHH IO MeCT BOA0OTOOpPOB ee
norpedurensmu. Kpome TOro, HajiHyue HallOPHO-PETryJMPYIOIHX COOPYKEeHHH
crocoberyer HPPEeKTHBHOMY TALCHHIO THAPABIHYECKHX YAApPOB B HACOCHBIX
CTaHUMAX, BOJOBOJAX H BOAONPOBOAHBIX ceTAX. [103TOMY NpH PEKOHCTPYKUHH
JIOKQIBHBIX CHCTEM BOJIOCHAOKCHHA B CEJILCKOH MECTHOCTH M Ha MPOMBILLICHHbBIX
NPENPHATHAX MPOMCXOAMT 3aMeHa BOJOHAMOPHLIX OalleH  KOMMNAKTHBIMH
THAPOINHEBMATHYCCKHMH YCTAHOBKAMH OJIHOBPEMEHHO C TMEPEXO/IOM K HACOCHBIM
arperaram ¢ peryJHpyeMbIM 1CKTPHYECKHM MIPHBOAOM.

Ha  COBpeMCHHOM  JTane  pasBMTHS  CHCTEM  TIPOTHBOMOXKAPHOTO
BOAOCHA0KEHHS  PAaCCMOTPEHbl  OCHOBHBIC ~ MEPONPHATHA MO obecneycHuio
GecnepeGoitHOi NMoJaud HOPMATHBHBIX PACXO0B BOjIbI HA HYKIIbl IOKAPOTYLLICHHS.
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VKa3aHo KaK Ha HEJAOCTaTOMHOCTb, TaK M HM30BITOMHOCTH HOPMATHBHBIX
TPOTHBONOKAPHBIX TPEGOBaHHIH K CHCTEME BOAOCHAOKEHHS.

AHaIHM3 [OKa3biBaCT, YTO B ACHCTBYIOUIMX HOPMATHBHBIX JOKYMEHTaX
KATErOPHPOBAHME HACOCHBIX CTAHUMH 110 HAIEKHOCTH JICHCTBHA B MEPHOA
NOXKAPOTYIICHHA COBNAZaeT C KaTerOPHPOBAHHEM CHCTEM BOAOCHAOKEHHA 1O
HAJICKHOCTH [10/Ia4H MHTLEBOH BOAbL B pe3yiabTare 2TOr0 MO MEPBOH KaTeropHH
HAJIEKHOCTH CHCTEMBI BOJOCHAOMEHMs JIONYCKAeTCs IepephiB (MK CHHKEHHE)
MofaYM Ha HyXIbl NoxapoTymenns 40 10 MuHyT Ge3 NpeabsABiCHUs KaKWX-THGO
HOPMATHBHBIX TpeOOBaHWH K HAIOPHO-PETy/MpPYIOLIEMY  COOPYKEHHIO  HIH
HACOCHOM CTAHIMH. MeX/1y TeM OTAE/IbHOE KaTCrOpHPOBaHHE HACOCHBIX CTAHLMH N0
HAAEeXKHOCTH JedcrBus umeerT ocobennoctn. Ilepsas kareropusi HalCXKHOCTH
JeHCTBHS HE JONMYCKAeT nepephiBa B Nojaye BOMbI, @ JUIA JIOCTHXKEHUS ObICTPOro
3a11yCKa pe3epBHOI0 HACOCa NpPE/lyCMaTPHBAIOTCS JIONOHHTE/ILHBIE MEPONIPHSATHSA 10
obecnieyennio GecnepebOiHON NMoAaYH HOPMATHBHBIX PAcXOIOB BOJIBI HA HYXKIIbI
MOXAapOTYIIEHHS, @ MMEHHO: YCTaHOBK2 TMOXapHbIX HACOCOB I01 3&IHB H
ABTOMAaTHYECKOE BKTIOYEHHE PE3EPBHOrO IMOKApHOTO Hacoca. BTopas karerops
HANEXKHOCTH ACHCTBHS JIONYCKAeT NEPephiB B 110/a4€ BO/AbI HA BPEMSA BKIIOHCHHS
pe3epBHOIO HAcOCa, NMPH YCIOBHH HAIHYHS HA BOLONPOBOHOH CETH HANOPHO-
PEryIHpYIOIIEro  COOpPYXEHHs, TNOXapHblii  3amac  KOTOPOro obecrnieynBaet
TpeGyembiii HANOp W Pacxoj BOJABI Ha HYX/Ibl MOXApOTYWIEHHS. YpasieHue
pe3epBHBIM M03KAPHBIM HACOCOM B ITOM CJIy4ae J0MyCKAeTCs BbINOTHATL MECTHBIM H
JMCTAHIIHOHHBIM.

M36BITOYHOCTh HOPMATHBHBIX TPOTHBONOXAPHBIX TpebOBaHWH K cuHcTeMme
BojocHabKeHUs 3aKilovaoTcs B cieayiomem. Bo Bpems MOXapOTYIIEHHA Ha
BOJIOIPOBOJIHYIO CETh MOXKeT paboTaTh m OCHOBHBIX HacoCOB. Eciiu B 9TOT nepHoOA
HOPMATHBHEIMH JIOKYMEHTaMH MPE1yCMaTPHBAETCA OTKa3 TOJIBKO OHOrO Hacoca, T0
ciaeayer TMpEAnoiOXKHTh, HYTO PacXoj TMOXAapHOro 3amaca M3  HaropHo-
PEryJIHPYIOIIEr0 COOPYKEHHS JOMKEH ObITh JOCTATOYEH JUIA KOMIICHCAUMH NMOJAYH
MMEHHO OTKa3aBliero Hacoca. JIeHCTBHTENBHO B HACOCHOH CTAHUMH MPOIOJDKAIOT
pabotarh Hacochl B KoauuecTBe m-1. WX obuwas npou3BOJHTEILHOCTb, KOHEYHO,
yMEHbILIAETCA, HO HE HACTOAbKO, 4YTOObl MpELyCMaTpuBaTh B HANOPHO-
pery/iMpyloiem coopykenun 10-TH MHHYTHBIH NOXapHbIH 3anac B MoJHOM o0beme.

PaccMOTpeHbl  METO/IbI  OMPEAC/IEHHS PAacXOAOB  BOJIBI, MPUMEHAEMbIE B
MOIPa3AE/IEHHSX 0 YPE3BLIYAHHBIM CHTYAUHAM, B BONPOCE NPEHEOPEKEHHS NOTEPAMH
JHEpPrHH B MOXAPHBIX CTBOJAX, YTO B HTOrE NPHBOIHT K 3aBBILICHHIO PE3YJLTATOB
BOJOOT/IAYH; @ TAKKE METOIHKH ONPEIE/ICHHS BOAOOTAA4H CHCTEM MPOTHBOTOKAPHOIO
BOAOCHAGKEHHS, KOTOpHIE HE YWMTHIBAIOT BIMAHHE peryaupyiowero obbema B
HAMOPHO-PEryJIHPYIOLIEM COOPYKEHHH Ha PE3y/IbTaThl HCTIBITAHHH.

Bropas raasa. [Tpensioxena MateMaTHyeckas MOJIesb COBMECTHOH paboThl Ha
BOJIONPOBOJIHYIO CETh HACOCHOH CTAHLHWH M HANOPHO-PETYIHPYIOLIErO COOPYKCHHS
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BO BpeMsi 110/KapOTYLUCHHS, @ TAKKE B CJTy4ae 0TKa3a OCHOBHOTO MOKAapHOro Hacoca.

B cucremax BosocHaOXeHHMs HACOCHAA CTAHIUMA W HAMOPHO-pEryJupyiolee
COOpY/KEHHE BKJIIOYCHBI B CXEMY HECHMMCTPHYHO M PACHOJIOKEHBI HA 3HAYHTEILHOM
paccTosHHH. YTOObl OLCHHTH COBMCCTHYIO pabOTy 9THX COOpYKEHHH HX
XapaKTEPHCTHKH ObUIM NpPUBEAEHBI K OHOH TOYKE B BOAONPOBOAE — BBOA B CCTh,
00031nauuB ee Toukoii 0 (pucyHok 1 u 2).

PesyibTaThl  MaTeMaTHYECKOTO MOJC/IHPOBAHHS MOKA3alH, YTO PAacXol
NOXapHOro obbemMa M3 KOHTPPE3epBYapa ABJISCTCS YACTHBIM CIyHaeM HCTeYCHHS
KH/IKOCTH C MICPEMEHHBIM YPOBHEM B CPEJly IHOCTOSHHOTO JIaBJICHHS

[_J—QJ’\/* (1)

rie ! — Bpemsa HCTeyeHHs o0bema MOXKApHOro 3amaca, C: §; — COIPOTHBICHHE
nutalomero Tpydonposona, ¢/m’; Q — MJIOMALL NONEPEHHOTO CEYCHHA EMKOCTH
HAMOPHO-PErYJIMPYIOLIEr0 COOpYKeHHS, M Hy, — MAaKCHMATbHBIH CBOOOAHbI
YPOBCHB noXapHoro obvema, M: Hgp — MHHHMaIbHBIH CBOGOAHBIH ypOBEHB
110KapHOTO 00beMa, M; [1; — Hanop B IMKTYIOLIEH TOYKe BOAOIPOBOIHOM CETH, M.

[lociie MHTErpHpOBaHHMs [MOJYHEHO YpPAaBHEHME A1 ONpeje/icHus obbema
TMOKapHOI'O 3anaca B KOHTppe3epByape

C apyro# CTOPOHBI, PacXojl MOXAPHOIO 3a11aca W3 HANMOPHO-PEry IMPYIOLIEro
COOPYKCHHS, PACMOIOKEHHOr0 B Havane BOJOIPOBOAHON CETH, BHIXOAHT 33 PaMKH
KJIACCHYECKOTO TPEICTAB/ICHHA O TPOTEKAaHHH Mpouecca. YCTaHOBJICHO, HTO
CHH)KCHHE YPOBHS TNOXapHOro 3anaca Hy, CONPOBOXKIACTCS HENMPONOPUHOHATLHBIM
CHHIXKCHHEM HaNopa B Hayajie BOAONPOBOAHOH ceTH H). ‘

" dH
=5Q | —2— 3
f \./‘_ ”;[. » \/ H,. -H, 3)

rae Hy — nanop B Hayasie BOAONPOBOAHOMK CETH, M.

Hcnosb3ys JIMHEAPU3AUMIO OCHOBHBIX XapaKTEPHCTHK HACOCHOM CTaHIMM
BTOPOIO 1O/IbéMa M BOJIOTIPOBOIHON CCTH HA aKTYaIbHBIX Y4acTKax (pHCyHOK 3).
PacCCMOTPEHO  HCTEUCHHE JKMAKOCTH H3 CMKOCTH  HalOpHO-Pery Mpyiomiero
COOPYXKCHHS MOCTOSHHOIO CEYCHHS B CHCTEMY C NIEPEMEHHBIM JaBJICHUEM.
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PUB - pesepyapnt uncroii Boasi, HC-11 — nacocHas cTanuus
BTOPOro nogasema, HPC — HanopHo-peryimpyiouee COOpyxeHHe,
Pucynok 1 — TexHu4yeckas cxeMa CHCTeMbI BOAOCHADKeHHs
(HAMOPHO-peryHpylOLIee COOPYZKeHHe B HAYAJIE CeTH)
HPC
VA
=
f |
| 51 X
&< g
| [
A E
[}
— S .
Zom
Lo 0.Mm.CETH |
-g’" s [m.0 cetn
. \ f \HC-II
\"\PL{B _éi \HC Iﬁ Aummn TpyGonp

— — THHHH HANOPOSB

PUB — pesepsyapsi uncroii Boast, HC-1I — HacocHas cranuus
BTOPOro noavema, HPC — HanopHo-pery /Mpyomiee CoopyxeHue
Pucynok 2 — Texunueckas CXemMa CHCTEMbI BOAOCHAGKeHHs
(HanoOPHO-peryaHpyOLIee COOPYAKEHHE B AHKTYIOUIeH TOYKe)
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| — nunng riaBHOM pabouei XapaKTepUCTHKH HACOCHOMH CTAHLMM HA pekHMe paGoTsl m-2;
2 — nuHWs 11aBHOMH paGoycH XapaKTepPHCTHKH HACOCHOM CTAHIUMM Ha peXkume paGoTst m-1;
3 — nuHuA raBHo¥ paGoyei XapaKTEPHCTHKA HACOCHOH CTAHITHH Ha pexuMe paboTs m
(m = 3); 4 — iunna NOTPeGHBIX HANOPOB B CETH; 5 — MHKUA paBoyeii XapaKTEPHCTHKH
HAIIOPHO-PEryIHPYIOIIETO COOPYKCHHSA
Pucynox 3 — XapakTepHCTHKH BOAONHTATEIEH H BOAONPOBOAHOMN CETH
B CJIy4ae pacxo/a mokapHoro 3anaca

IIO.‘I}"{CHa 3aBHCHMOCTDL AJ14 pacyera obbema MOXKApHOI'O 3anaca B HaNMoOpHoO-
PEryJIHPYIOLIEM COOPYKCHHH, PACIO/IOKEHHOM B Havasle BOLIOIIpOBOJHOﬁ CCTH

to
ed (aIH()2+cl)_cl ;

W, ..=82 S, (Qz - Q,z,“,,, )+ = Ho: 4)

™ 1 max

a,

1€ Q)mar — MAKCHMATBHBIN PACXO KHAKOCTH 110 HTAIOLICMY TPYOONPOBOLY, M/c:
Q 1min — MHHUMAJILHBIH PaCXO/1 KHIKOCTH 10 MATAIOWEMY TPYGONpoBoaY, mYc: Hy -
— Harnop B Ha4aJIC BOAONPOBO/IHON CETH B KOHEUHBIH MOMEHT HCTCYCHUS MOXKAPHOIO
obbema, M: @) 1 ¢; — KOIDPUIHEHTDI,

a, -a, __ac,—agc,.

1
a.a, a.a,

/€ @3, €3, A3 M ¢3 — KOYPPULHEHTHI

H,-H, H,-H,

L il TS - Y R . o=H
B By Q*,‘Qno &

== a\QH“ .

)

rie H; u Q; — xoopauHatsl Touek Ay, By U E, (pUCyHOK 3).

Tperbs raasa. [Uis COBMECTHOH paboThl HA BOLONPOBOHYIO CCTh HACOCHOM
CTAHUMM M HAMOPHO-PEryTHPYIOLLEro COOPYKEHHS Hamu ObUIM NpEUIONKeHa
MaremMaTHueckas MOJedb M MOJYHYCHbl 3aBHCHMOCTH 00beMa I10JKapHOro sanaca
HAIOPHO-PEryJIMPYIOIIEro coopyxenus. JLis MOATBEPHIICHHS NPABHILHOTO BbIbOpa
NPHHATOR MOJE/IH H KOHEYHOTO BH/IA, MOMYYEHHBIX HAMH 3aBHCHMOCTEH, POBEACHSI
IKCIEPHMEHTAILHBIE HCCIIEA0BAHHS.

B rziaBe AaHbl OMMCAHKE YKCTIEPUMEHTATBHON YCTAHOBKH Ul HCCIIE/I0BAHHsA
B/MSHHS  HANOPHO-PETYJIMPYIOLIETO  COOPYKEHHs Ha TMapameTphl  CHCTEMbI
NPOTHBONOXAPHOTO BOAOCHAOKEHHS, METOJMKA NPOBEICHHA OKCIICPHMEHTA H
pe3y IbTaThi IKCIIEPUMEHTAILHBIX HCCICA0BAHHHA.

Uccne0BaHHA  BJIMAHMA  HANOPHO-PETYJIHMPYIOIIETO  COOpYXKEHHA  Ha
1apamMeTphl CHCTeMbl TMPOTHBONOXAPHOIO BOAOCHAGKEHHS MPOBOAHIIHMCH B I'yo
«KomauaHo-umkenepreii  uucruty™»  MUC  Pecnybamkn  benapyck  Ha
IKCIEPHMEHTATLHON YCTAHOBKE, [03BOJIAIOICH pAacCMaTpHBaTh THAPABIMYECKHE
11pOLIECChI NPUCYIIIHE PeaibHOMY BOJONPOBOJLY.

B cocras yCTaHOBKH BKJIIOYEHBI: PE3€pBYap, 3aABHKKH Ha BCAChIBAOLIMX
JIMHMSX, HEHTPOOEKHbIE HACOCHI C YIEKTPHHECKHMHU NPHBOAAMH, 0OpaTHbIC KilanaHa
W 3a]BHKKH Ha HANOPHBIX JIHHMUAX HACOCHOH CTAHIIMH, HANOPHO-pEryiIHpylolnee
coopyxenue, oOpaTHblli KJanaH ¥ KpaH Ha NUTaloweM TpyGOnpoBOjie HaNOpHO-
PEryJMpYIOUIEr0 COOPYXEHHA, NMPEIOXPAHHTEbHbIH KJIaNaH HalopHO-peryIupyo-
lIIEr0 COOPYXKEHHs, KOMIpeccop, oOpaTHbIi KianaH KOMNPECCopa, pecHBep
KOMTIpeccopa, [peIOXPAaHUTENbHBIH  KJalaH pecHBepa, KpaHbl HAa  y4acTKax
BOJIONMPOBOJHOH CETH.

MeToauKka MPOBEAEHHS OJKCIEPHMEHTa OCHOBAaHA HA HM3MEPEHMH BPEMCHH
pacxoaa o0beMa MOXApPHOTO 3anaca M3 HANOPHO-PEryIHPYIOLIEro COOPYKCHHS,
ONpE/IC/ICHHH  IKCIIEPUMEHTAIBHOrO  3HaueHus ofbemMa MOXKapHOro  3anaca,
CPaBHEHHH W3BECTHOTO H OKCIIEPHMEHTAILHOTO 3HAYCHHH 00bema [0KapHOTO
3anaca.

Yerpeprass raaBa. B riase npeiacraBiieHbl MCETOAMKH THAPAaB/IM4eCKoro
pacuera CHCTeM NPOTHBONOKAPHOTO BOAOCHAOKEHHS.

1. Meroauka pacyera OCHOBHBIX [1apaMETPOB HAlOPHO-PEryJIHPYIOLICIO
COOPYKEHHS.

Hamu npeuioxkenbl ABa KpuTepusi GecnepeGoiHOH MoJaYH HOPMAaTHBHBIX
PacXof0B BOJbI HA HYX/bI MOXapOTYLICHHs B CIly4ae OTKa3a OCHOBHOIO Hacoca B
HACOCHOH CTAHIMHK BTOPOrO MOABEMA: «OTHOCHTEIbHAA 110/1a4a HACOCHOH CTaHUMHK»
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H «OTHOCHTEIIbHBIH 10KAPHBIH Pacxo».

KpHTCpHit «OTHOCHTEIBHAA 110/1a4a HACOCHOMN CTAHLMM» [103BOISCT OLICHHBATH
CrocOOHOCTh  OCTaBLIMXCS HACOCOB HACOCHOH CTAHIMH BOCCTAHAB/IMBATH 4acThb
110a4YH OTKA3aBLICTO MOXKAPHOrO Hacoca

0=0, /04 = e 5)

rae Qp, — abcuucca npuseaeHHOH paboucii Touku B, (pucyHok 3), m/c
Qu4, — abcumcca npuBeacHHONH paGoueit ToukH Ap, M/C; s; — CONPOTHBICHHE
BOAONPOBOAHON CeTH, ¢/M’: b — BHYTpEHHEE THAPABIHYECKOE COMPOTHBJICHHE
Hacoca, ¢/M’; m - KONMYECTBO OCHOBHBIX HACOCOB HACOCHOH CTAHIMH,
paboTalolHe Ha BOAOMPOBOJHYIO CETb BO BPEMs I[0XKAPOTYLIEHHS, IUT.;
Sw — CONPOTHBICHHE BCACKLIBAIOUIAX BOJOBONOB, C/M% S, — COTIPOTHBIICHHE
HaMOPHBIX BOAOBOJOB, C/M".

Kputepuii «0THOCHTEIbHBIH MOKAPHBIH PACXOL» M03BOSET ONPEAEIUTE A0T0
pacxoja BOABI HA IEJIM I0KAPOTYIIEHHs, KOTOpas OyaeT mojlyyeHa B AMKTYHOLIEH
TOYKC B pe3y/IbTaTe 0TKa3a OCHOBHOIO Hacoca

o =2%k=1
k

rie @ — OTHOCHTEbHas 1101148 HACOCHOH CTaHuMM; k — k03PUUHEHT MpoTop-
LHOHAJILHOCTH

ra€  Quuw’ — MaKCHM@IbHbIH pPacXoj BOAbI HA MOXapoTyuienue, M/c:
O™ — MakcHManbHas 1MO/1a4a HACOCHOH CTaHIIMH, M/C.

AHaM3 ypaBHEHHA 5 MOKA3bIBAET, YTO CYLUCCTBYIOT CIyYa, NPH KOTOPBIX
OTKa3 OCHOBHOTO HAacOCa B MEPHOJ MOXKAPOTYILEHHSA HE MPHBOAMT K 3HAYHTEILHOMY
CHHXKCHHIO TOJa4¥  HacocHoM cranumu. CllenoBatenbHo, IS 00ecneueHUs
OecniepeGoiiHOH 1MOJIAYM  HOPMATHBHBIX PACXOJOB HA HYKIBI TOXKAPOTYIICHHSA
HEOOXOAUMO YCTAHOBHTH JI0IYCTHMBIH MPEJIEN CHHXKEHHS 11014 HACOCHOM CTaHLIMH.
[Ipeanoxeno MUHHMAIBLHOE 3HAYCHHE OTHOCHTENBHONO MOXAPHOro pacxona — 0.8,
KOTOPOE YYHTBIBAET YMCHBLICHHE pPacXO/0B BOJAbI HA [POBEACHHE 3AlLMTHBIX
MEpPONIPUATHI NPH NIOKAPOTYLICHHH.
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Ecin B pesysisrare pacuera 3HAYCHHE OTHOCHTEIBHOIO MOKAPHONO Pacxoja
OKaxKeTcs 00Jibllie MHHMMAILHOIO 3HAYEHHs, TO XPAHCHHME 110XKAPHOIO 3anaca B
HaNOPHO-PEry/IMPYIOIIEM COOPYKEHHH HIAH JAONOJHHTENLHbIE MEPONPUATHS B
HACOCHOH CTAHUMM 110 obecrieyennio GecriepeboHHOCTH MOauH BOJIbI HA LE/H 10KapoTy-
LLICHHSA NPEAIAraeTcs He npeaycMaTpHBaTh, HCXOAA W3 IKOHOMHUYECKHX HHTEPECOB.

EC/iM 3HayeHHWe OTHOCHTENBHOrO MOXKAPHOTO PacXoia OKAKETCH MCHbIIe
MHHHMQIBHOIO  3HayeHus, TO Tpebyercas NpPeayCMOTPeTh JIONOJHHUTEIbHBIE
MEpOnpHATHs U1 obecneyenns GecnepeOoiHOMH 110124 HOPMATHBHBIX PACXO0B Ha
LLC/IH TTOXKAPOTYICHHSA MO OTHOMY W3 C/I€/IYIOLIMX BADHAHTOB:

1) B cuctemax BOJOCHaGXeHHS C HANOPHO-PErY/IMPYIOLIHM  COOPYKCHHEM
NPeyCMOTPETh XPAHEHHE MOKAPHOIO 3anaca, odecneunBatoiero Tpedyemblii Hanop
BO Bpems noxaportyuicHus. Pacuer oObema 10KapHOro 3amaca BbIIOJHHTL B
3aBUCUMOCTH  OT  PACHOJIOKCHHA  HAMOPHO-PEryJMPYIOLIEr0  COOPYKEHHA 110
ypaBHeuuio (2) uim (4).

2) B HAacocHOH CTaHUMM BTOPOrO MOABEMA HACOCHI, paoTaloule BO BpeMs
MOXAPOTYLICHHSA, YCTAHOBHTH 10l 3&IMB WIH TIPEYyCMOTPETh 3anoJHEHHE BOAOH
Pe3ePBHOr0 HAacoca OJHOBPEMCHHO C OCHOBHBIMH HAacOCaMH (IIOKApHBIMH HIH
JIONOJHHTEIBHBIMH). Brxmouenne  pesepBHOro Hacoca  NpeaycMOTpeTh
aBTOMAaTHYeCKMM. lIpH HAIMYHK HANOPHO-PEryMPYIOIIEro COOPYKEHHS XpaHeHHE
MOKapHOTO 3a11aca He NpelyCMaTPHBATh.

2. Metonuka onpejie/iens BOAOOTAAYH HAPYKHBIX M BHYTPEHHHX CETCH 175
HYXJ1 [10)KapPOTYILUEHHS.

OnTuMH3aUKS METOJAMKHM BHIMOIHEHA M0 ABYM HanpaBienus. B nepsom,
NPHHKHMas BO BHHMaHHE W3BECTHBIE (aKThi, YTO npH uncie Re > 10° KOYpPHIIHEHT
pacxoza Hacaaka W, IPHHHMAeT [OCTOSHHOEC 3HAYeHHEe, a TaKkKe YUHThIBas
MHHHMaIbHbIE TPeDOBaHHUs FOCYIAPCTBEHHbIX CTAHAAPTOB M TEXHUYECKHX YCJIOBHI
K [pPAaBHIaM HCMbITAHHA TMOXKAPHBIX CTBOJIOB, HAMH ONPEACACHbl MaKCHMAIbLHO
J0nyCTHMBIE 3HAYECHHS COMPOTHBIICHHH MOXAPHBIX CTBOJIOB B AManasoHe pabouux
Aasaeuui ot 0,2 10 0,6 MITa (tabmmua 1). B pesynsrare tpebyemoe nasienue Ha
BXOAC B TMOXapHblH CTBOJ YBEJMYHIOCH MPH OAHMUX M TEX XK€ 3HAYCHHUAX
IIPOM3BOAHTENBHOCTH.

Meroz pacuera noxapHeiX CTpyH 6e3 yuera rHAPaBIHYECKHX MOTEPh 3aBbilIa
MPOU3BOAMTEIBHOCTE [0KAPHOTO CTBOMIA. B KOHEYHOM HMTOre 3TO MPHUBOJAMIO K
YBEJIHYEHHIO PE3Y/IbTATOB BOAOOTAAYH HA 11E/IH NOXKAPOTYUICHHS.

Hcnonb3ys pesyibratel TaGiuubl 1 B METOAMKE KOPPEKTHPOBKH DacXo10B
BO/Ibl Ha BHYTPCHHEE MOXKAPOTYIIEHHE, HAMH MOJyYeHa JMHEHHAs 3aBHCHMOCTD
MEXy [POH3BOAMTCIBHOCTBIO MOKAPHOH CTPYH ¢ M paivycoM JIeHCTBHA ce
KOMIIAKTHOH yacTu H, (tabnmua 2).




Tabnuua 1 — MakcuMaibHO JA0NYCTHMBbIC 3HAYCHHA COMPOTHB/ICHHS
MOKapHbLIX CTBOJIOB Scme

HaumenoBanue Jnamerp Pacxon, Scmas
CTBOJIA HacajlKa, MM 10° mYe 10 ¢/’
PCI1-50 12 2,70 5,487
PCK-50 12 2,75 5,289
PC-50 13 3,60 3,086
PC-70 19 7,40 0,730
PC-50 16 5.50 1,345
PC-70 16 5.25 1,453
IJIC-20 28 19,00 0,166

Tabimna 2 — AHAIMTHYECKHE 3aBHCHMOCTH MEXI1y OCHOBHBIMH
napamMeTpamH g u H, noxapHbiX CTBOJIOB

o

TMoxapHslii cTBO H.=f(q) u qg=f(H,)
= -3
PC-50 H_=5911q-3015
dyac = 13 MM q=0,168H +0,517
=4 e 5
PC-50 H, =4652q-5505
re = 16 MM q=0214H _+1,188
= =53
PC-70 H_=4,620qg-5,392
dyac = 16 MM q=0.2/6HA_ + 1,173
=3523g-
5670 H,_ =3523q-6200
dyac = 19 MM q= 0.283H~ + 1,766

BTopoe Hanpas/CHHE ONTHMH3AUMH METOAHKH 3aKJIIOHACTCA B YUeTe BIHAHHA
peryJupylomero oobemMa HanopHO-PEryJIMPYIOLIEr0 COOPYKEHHS Ha pesy/bTaThl
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MCMBITAHUS BOJOIPOBOAA HA BOAOOTAAYY JUlA ULeicH noxaporyuienus. Hamu
MpeanoXeHbl 1Ba BapHaHta. B mepBom Bapuante TpeGyercs pacCuuTaTh pacxoi
peryaupyiouero o6bema B BOAONPOBOAHYIO ceTh. J/isi 3TOro He0OX0AMMO 3HATH!

- OTMETKY MAaKCHMQJIbHOIO YPOBHS peryJupyiomero obbema OTHOCHTEIBHO
OTMETKH 3CMJIH:

- CONPOTHBJICHHE IIHTAIOLLEro TPYOONPOBO/Ia HATIOPHO-PETYIHPYIOLLErO COOPYKEHUS:
- JABJICHHE B TOYKE -MOAK/HOYEHHS HAMOPHO-PErYIHPYIOIIEr0 COOPYKEHHS K
BOJONPOBOAHOH CCTH.

Bo BTOpOM BapHanTe, €C/IM 10 KakMM-TH00 NMPUYHHAM HE H3BECTHbI 3HAUECHHS
yKa3aHHbIX [1apaMeTpoOB, ClIEJlyeT YCTPaHHTh BIMAHHE pEryaupyouero obdbema
HaNOPHO-PEryJIMPYIONIEr0 COOPYKEHHA Ha pe3y/bTaThl BOJOOTAAYH UIA UC/ICH
noxaporywenus. C 910i nenpio HeoOXOAMMO B JIeHb NPEAIIECTBYIOLIK
MCIIBITAHHAM OTKJTIOYHTH HAMOPHO-PEryIHPYIOIIHE COOPYKEHHS OT BOAOMPOBOIHOM
CeTH TOC/Ie HCUepranus peryaupyiouero oobema.

3AKJIIOYEHUE
OcHoBHbIE HAYYHbIE PE3YJIbTATHI AHCCEPTALHH

1. [lpeanoxena MareMaTrHyeckas MOEJIb COBMECTHOH paboThl HACOCHOH
CTaHUMM BTOPOrO MOABEMA M  HANOPHO-PErYJIMPYIOLIEr0  COOPYKEHMA Ha
BOJONPOBOAHYIO ceTh. OHAa MO3BOJIAECT ONPEACIATH PACXOAbl [10XKAPHOIO H
peryaupyiomero  oObeMOB M3 HANOPHO-PErYJIMPYIOIIEIO  COOPYKCHHA B
BOJIOMPOBOJIHYIO C€Th BO BpeMsl TMOXKAPOTYLIEHHS W B Cy4ae OTKa3a MOXapHOro
Hacoca [1-A, 4-A].

2. Ha ocnoBe pa3paboTaHHON MOJIe/IH, HCTIONb3Ys JHHEAPU3AIMI0 OCHOBHBIX
XapaKTePUCTHK HACOCHOH CTaHLMH BTOPOI'O NOABEMA H BOIOIPOBOIHOH CEeTH Ha
aKTYyalbHbIX YYACTKAX, PACCMOTPCHO MCTCYEHHE JKMAKOCTH M3 €MKOCTH HAlOpHO-
PCryJIMPYIOILErO COOPYXKCHHS MOCTOAHHOIO CCYCHHA B CHCTCMY C MEPEMEHHLIM
AaBjicHHEeM. B MTOre nosyuyeHsl 3aBHCHMOCTH U1 pacuyera oObeMa M0XKapHOro
3arnaca B HalOPHO-PEryJIHPYIOLMX coopykeHuax [4-A. 10-A).

3. Ilpensioxkenbl KPHTEPHH — «OTHOCHTE/IbHAA M0/a4a HACOCHOH CTAHUMH» H
«OTHOCHTCJIbHBIH  10XapHbIH  pacxon», a TakkKe YyCaoBus — obecrneycHus
OecriepeboiHOM 110/1a4H HOPMATHBHBIX PACXO/0B BOJIbI HA HYKIIbl [HOKAPOTYILIEHHS
JIEMCHTAMH CHCTEMbI ITPOTHBOMIOXKAPHOIO BOJ0OCHa0k)eHus [5—-A, 9-A].

4. O60CHOBAHO MHHHMMAIBLHOE 3HAYeHHE KpuTepus OecnepeboiHON noaauu
HOPMATHBHBIX PAacXol0B BOIAbl HA HYXJIbl [OXAPOTYLICHHA «OTHOCHTC/IbHbIH
[0KapHbli Pacxojl», KOTopoe 0053aHa rapaHTHPOBaTh CHCTEMa MIPOTHBOIMOKAPHOTO
BOJOCHAOKEHHS B ClTydac 0TKa3a 1oxapHoro Hacoca [5—-A, 9-A).

5. PaspaGoTaHa METO/IHKA pacuyera OCHOBHBIX NApPaMETPOB HANOPHO-PEryIH-
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PYIOLIErO COOpYXeHHs W KpuTepueB obecneyenus Oecnepeboinoi noxauu
HOPMATHBHBIX PACXO0B BO/bl HA HYIIbl 110XKapOTyIeHns [5-A, 9-Al.

6. B aunanasoHe pabo4uX JaBjCHHH ONpeJIesieHbl 3HAYCHHA CONPOTHBIICHHS
MOXapHBIX CTBOJIOB, KOTOPOE B OTJIHYHE OT CONPOTHBIICHHS HX HACAIKOB yYHTHIBAET
IMAPABJIMYECKHEe MOTCPH B MPOTOYHOH YacCTH M HE MNPOBOAHT K 3aBBILICHHIO
[IPOM3BOIMTENBHOCTH [IOXKAPHBIX CTBOJIOB HJAH HEOOOCHOBAHHOMY CHHIKCHHIO
TpebyeMbIX HANopoOB B CHCTEME BOIOCHa0KeHHs. [1peaiokeHbl 3aBHCHMOCTH MEXKIY
OCHOBHBIMH MAPAMETPAMH TI0XKAPHBIX CTBOJIOB (MPOM3BOAMTENLHOCTBIO H PAlHyCOM
JIHCTBHS KOMNAKTHOM CTPYH) B JIMHEHHOM BHae [3-A, 6-A, 7-Al.

7. PazpaboTaHa METOAMKA ONPE/IeIeHHs BOAOOTAA4YH HAPYKHBIX H BHYTPEHHHX
cerel Ha HYX /bl noxkapotywenus. [1o cpaBHEHHIO ¢ CyLIECTBYIOUMMH METOAHKAMH
OHA NPEAOCTABIISET BO3MOXKHOCTD ONPEIE/ICHHs BETHYHHBI PACXO/Aa PEryJIMpyIoLero
o0beMa M3 HANOPHO-PErYIHPYIOIIEr0 COOPY/KEHHS B BOAONPOBOAHYIO CeTh H
MCIIO/B30BaTh CONPOTHRIIEHHS TOXKAPHbLIX CTBOJIOB JUIS ONPEACICHHS BOJOOTIAYH
HapyXHBIX M BHYTPEHHHX CeTel CHCcTeMbl BojocHatkenus [2-A, 8-A].

Pexomenaauuu no NPAKTHYECKOMY HCNOJ/IL30BAHHIO Pe3yJIbTATOB

1. Pesyaprathl HCCACAOBAHMH MOTYT OBITb HCIOJ/IB30BAHBI B MPOCKTHBIX
OpraHM3auMsaX A OGOCHOBaHHA MEPONPHATHH, HaNpaBiCHHBIX HAa obecneyecHHe
HecriepeboOiHOl M01a4¥ HOPMATHBHBIX PACXO/I0B BOJIbI HA HYX/Ibl OKAPOTYIICHHA.

2. PesyabtaThl MCC/IEIOBaHMH MOryT ObiTb HCIOJIB30BaHbl B  IIPOCKTHBIX
OpraHH3alHAX MPH MPOCKTHPOBAHHH H PEKOHCTPYKLHH CHCTEM NPOTHBOMNOKAPHOIO
BOIOCHabkeHuA. Marepuansl aucceprauuu sueapensl B TKIT 45-2.02-138-2009
(02250) «ITpoTBONOKApHOE BOjIOCHa0KeHHE. CTPOUTE/ILHBIE HOPMbI  [IPOCKTHPO-
BaHMs» B BHIEC ONTHMH3AUHWH METOAHKH «KOppEKTHpOBKA pacxol0B BOJbI Ha
BHYTPEHHEE MOXKAPOTYLICHHE B 3/IaHHAX».

3. PesynbraThl MCCIEIOBaHMH MOTYT ObITb MCIIOJIE30BAHbI UL ONPEICICHHS
')IﬁCll.‘l}’aTallHOHHblx XapaKTePUCTHK CHCTeMbl [0/a44 H  pPacrlpeiaciieHusi  BOJIbI
O0OBE/IMHEHHOTO  MPOTHBOIOKAPHOIO  BOJONMPOBOAA BO  BPEeMsA  MNOXKAPOTYUICHHS.
Marepuasibl  JMCCEPTALMM  BHEAPEHbl B MOApasieieHdsx MuHHCTEpCTBa 110
ype3BblyaiinbiM cHTyaunsm PecniyGiuku benapych B Buiae «MeTOJHKH MPOBEACHHS
TEXHHYECKOrO OOCTYy)KMBAHHMSA [OXKAPHBIX KPaHOB M TIHIPAHTOB, ONpEAC/ICHHS
BOZOOTAAYH BOAONPOBOIHBIX CETCH 1A LEJIeH MOXKAPOTYLUCHUA».

4. PesynbTaThi WCC/IEIOBAHHH MOTYT ObITh HCIMOJIB30BAHbl B YYPEXKICHHAX
00pa3oBaHHs, OCYLIECTBISIOMAX MOArOTOBKY  CMEUMAIMCTOB B obnact
NpeilynpexaeHue M JIMKBHIALMSA  4pE3BbIYAHHBIX  CHTyauud. Martephaibl
JMCccepTauMK  BHeapensl B yueOHom npouecce I'YO  «KomaHaHO-HHKEHEPHbIH
unctuty™ MUC PecnyGnuku bemapych 1pH  NPENnoAaBaHWH  JIHCLUHMILTHHbI
«CneumanbHoe BOAOCHA0KEHHE.
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PO3IOMD
Kpacoycki Asnsikcanap IBanasiy

AnTeiMizaubis rigpayaiuHbX napamerpay
cicTOM cynpaubnaxapHara Bojia3adbecnausHHs

KiouaBbis c10BbI: CynpauliyieHHe naxapHbIX CTBAIOY, Bojaaylaya, ab'ém
naxapHara 3anacy, 6ecnepaGoiiHas najava Bajbl.

Mira paGorei:  anThiMi3aubis  TiApaydivHBIX  [1apamerpay  CicTaM
cyrnpaibliaxapHara Boja3abecnsudHHs.

Metaabl gacieaaBaHHA: aHAi3 ICHYIOUYBIX METOAbIK, IKCMEPbIMEHTA/ILHAC
Jlaciie/laBaHHe pacxody Bajbl 3 HANOPHA-PAryJoloYara 6yabIHKY ¥ BOJANpPABOAHYIO
CeTKY, TIapIThIYHAC Aacle/laBaHHe NaxapHblX CTPYH i cynmpauiyienHs naxkapHbix
CTBaNOY.

ATpbIMaHbIA BBIHIKI i iX nasi3ua. [Ipananasana MapIb CymecHal npatsl
nomnasaii CTaHUBl JApyrora naa'®My i HanopHa-parymolouara OyablHKy Ha
BOJAIPABOAHYIO CETKY Ma/l4ac MaXapaTylHHA i ¥ BHIMAIAKY aiMOBbl NakapHah
nomnsl. Pasrieikanbl BHINAJAAK 3aKaHYdHHA Baakacui 3 &émicracui nacrasHeara
CAYIHHA ¥ BAAKYIO Cepaly NepaMeHHara HickKy i aTpbIMaHblsl 3aiexkHacui A1s pasiiky
ab'émy naxaprara 3anacy y HanopHa-pary/oiousix 30yaasanusx. [Tpananapanbis
KPbITOPBli: aqHOCHAs Najaya [OMNaBai CTAHIbI | AIHOCHBI NAXapHbl PacXoll.
AOrpyHTaBaHa MiHiMalbHae 3HA4YIHHE KPHITIPbIA Oeccnepaboiinail  najay
HAPMATBIYHBIX Pacxojay Baibi HA NaTpIOBl NMAXAPATYWIHHS «AIHOCHBI MaXKapibl
pacxoa». Pacnpauasana MeToAbika PpasiiKy acCHOYHBIX [apaMerpay Hanopha-
pory/oroyara 30yaaBaHHi i KpbITopbisy 3abecnsudnus Oecnepaboiinaii najaybi
HApMaTblyHbIX pacxojay Baibl Ha NaTpiIObl MaxapaTyudHHs. Y ablsnasoHe paboubix
uickay BbIZHAYAHBI 3HAYDHHI CYNpauiyIeHHs naxapublx cTBanoy. IMpananasambis
3a1eKHAcUi MaMidk acHOYHbIMI NapaMeTpami NMAKAPHBIX CTPY: MpasyKublHHACLIO i
BbILIBIHEH KaMNakTHAH CTPyi. ANTHIMi3aBaHa METOAbIKA BBI3HAUDHHS BOJAAILAAYBI
3HELIHIX | YHYTPaHbIX CETaK Ha MaTpaObl NaKapaTy I HHS.

Pakamenaausti na BuikapeicTanHi. BoiHiki nacienasauusay moryib Gbiib
BBIKAPBICTaHbI: 1Pbl MPAEKTABAHHI | PAIKAHCTPYKLbI CICTOM CynpaubliakapHara
Bojlazabecnsudnua  ans  abrpyHTaBaHHs — MepanpbleMcTBay Mna  3abecnsudHHi
OecniepaGoiinaii  nanausl  HapMaTBIYHBIX — pacxogay  Balkl Ha  naTpaIGhI
NaXapaTyldHHA; NPl BBI3HAYIHHI HAPMATHLIYHBIX pacxofay i uanopay Baabl ¥
cicTomax cynpaubliakapHara BojazabecnaudHus.

Bobaacub npeimsinenns. TlpackTueis i nHaBykoBa-jac/ienybls aprasisaibli,
BBINIAIIBIA HABYHYa/lbHbIA YCTAHOBbI.




PE3IOME
Kpacosckuii Anexcanap UBaHosuy

OnTUMH3aLUKA THAPABIHYECKHX 11aPAMETPOB
CHCTEM TMPOTHBOIOKAPHOTO BOAOCHAGKEHHS

KmoueBbie ci10Ba: CONMPOTHRBIEHHE 110XKAPHBIX CTBOJIOB, BOJOOT/IauYd, 00beM
MOKapHOro 3anaca, 6ecnepeboitHas nojaya BObL.

Heas paGoTel: ONTHMH3ALUMA T[HADABIMYECKHX MapamMeTpoB  CHCTEM
NPOTHBOINOXKAPHOIO BOAOCHAGKEHHS.

Metoas: HCCJIeI0BAHMS: aHaIn3 CYUIECTBYIOLLHMX MECTO/IHK,
IKCIIEPHMEHTAILHOE HCCIICA0BAHHE pacxoja BOAbI M3 HANOPHO-PEryIHpPYIOIIEro
COOPYXKEHHS B BOJONPOBOAHYIO CE€Th, TEOPETHYECKOE HMCCICIOBAHHE MOXKAPHBIX
CTPYH M CONPOTHBIIEHHS TOKAPHBIX CTBOJIOB.

IMosryuennbie pe3yabTaThl H HX HOBH3HA. [Tpe/UIOkeHa MOJIE/]b COBMECTHOM
paboTbl HACOCHOH CTaHUMH BTOPOTO TOABEMA H  HAINOPHO-PEryJMpYIOLIEro
COOPYKEHHSA Ha BOJIONPOBO/IHYIO CETh BO BPeMs MOXKapPOTYILIEHHS W B ClIyYae 0TKas3a
MoXKapHOro Hacoca. PaccMOTpeH ciy4al MCTEUEHHS JKMIAKOCTH M3 E€MKOCTH
MOCTOSSHHOIO CEYCHHSI B KHAKYIO Cpely MEepeMEHHOr0 AABICHHA M MOJYYEHbI
3aBMCHMOCTH LIS pacyera oObema MOKapHOro 3arnaca B HalOPHO-PEryIHpYOLIHX
coopykerusx. [Ipe/UIoKeHb! KPHTEPHH: OTHOCHTE/IbHAS N04A4a HACOCHOM CTAHIMH
H OTHOCHTENBHBIH 10KapHbii pacxol. OGOCHOBAHO MHHHMAILHOE 3HAYCHHE
KpuTepus OecrniepeOOHHOH MOJAYH HOPMATHBHBIX PACXOAOB BOAbI HAa HYXIb
MOXKapoOTYIIEHHs «OTHOCHTENbHBIN MOXapHbIH pacxoa». Paspaborana meroauka
pacueTa OCHOBHBIX 11apaMETPOB HAMOPHO-PETY IHPYIOLLEr0 COOPYKCHHS H KPHTEPHEB
obecnievenus OecriepeOOHHONH MOJAYH HOPMATHUBHBIX PACXOLOB BOABI HA HYKIbI
noxapotyuienus. B auanasone paGouMx JaBjieHHH ONpEAEICHbI 3HaveHus
CONPOTHB/IEHHSA MOXKAPHBIX CTBOJIOB. [Tpe/uIokeHbl 3aBUCHMOCTH MEKAY OCHOBHBIMH
NapaMeTpaMH MOXapHBIX CTPYH: MPOM3BOJMTEILHOCTBIO M BHICOTOH KOMIAKTHOM
cTpyd. ONTHMHM3HpOBaHa METOAMKA ONPEIACICHHS BOJOOTAAYH HApPYKHBIX H
BHYTPCHHHX CeTell Ha HYX/Ibl 110)KaPOTYLLCHHS.

PexoMeHIauHH N0 HCNOIL30BAHHIO. Pe3ynbTarsl HCCIIEIOBaHHH MOTYT ObITh
MCIOIb30BaHbI: 1P NPOCKTHPOBAHHH M PEKOHCTPYKIIMH CHCTEM TPOTHBOINOXKAPHOIO
BOJIOCHa0MXeHus U1 060CHOBaHMS MeponpHaTHE o obecneyennio GecnepeGoiHOlM
110244 HOPMATHBHBIX PpACXOJOB BOJAbI HA HYXKIbl MOXKAPOTYLIEHHS: TNpH
ONpe/Ie/ICHHH HOPMATHMBHLIX PacXol0B W  HamopoB BOABI B  CHCTEMax
MPOTHBOINOKAPHOIO BOJOCHAOXKEHHUA.

Obaacre npumeHenusi. [IpoeKTHbIE W HaYYHO-HCCIIEN0OBATEIbCKHE
OpraH13alMH, BbiCILHE YueOHbIe 3aBe/IeHH .
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SUMMARY
KRASSOVSKY ALEXANDR

Optimization of Hydraulic Parameters of Fire Water Supply Systems

Key words: fire nosepiece resistance, water yield, volume of fire reserve.
trouble-free water supply.

The purpose of the research work is optimization of hydraulic parameters of
fire water supply.

Methods of the research: analysis of existent methods, experimental study of
water flow from elevator tank into water-supply network, theoretical study of fire
flow and resistance of fire nosepiece.

Obtained results and their novelty. The model of joint impact of pump .
station and pressure-regulating installations on water network during fire
extinguishing in case of fire pump failure is presented. The case of liquid outflow
from the reservoir into the liquid medium of changeable pressure is presented. The
dependences for calculation of fire reserve in elevator tank are obtained. The criteria
are proposed: relative supply of pump station and relative fire discharge. The
minimum value of the criterion of trouble-free normative water discharge for fire
extinguishing “relative fire discharge™ is substantiated. The methods of calculation of
main parameters of pressure-regulating structures and of criteria of trouble-free water
supply for fire suppression are developed. In the range of operation pressures the
values of resistance of fire nosepieces are determined. The dependences between the
main parameters of fire jet are proposed: between performance and height of compact
jet. The methods of determining of water yield in external and internal nets for fire
extinguishing are optimized.

Usage recommendations. The results of the research can be used: in designing
and reconstruction of fire water supply systems: for substantiating of measures for
trouble-free supply of water for fire extinguishing: in determining normative discharge
and pressure of water in systems of fire water supply.

Field of application. Designing and research organizations, establishment of
high education.




