BO/I IPOMBIIIIEHHBIX TPEIIPUSITUN, OCYIIECTBIISIIOIINX OTBEJICHUE B IICHTPaJIU-
30BaHHBIC CHCTEMBI BOJOOTBEICHNUS (KaHATH3AINHN ), HCOOXOIUMO YUUTHIBATH:

- POU3BOICTBEHHBIE CTOYHBIC BOJBI (HOPMHUPYEMBIX TPEATIPUAITHH, TPOU3-
BOJICTBEHHBIE CTOYHBIC BOJBI peanpustuii BKX, cMech X03gHCTBEHHO-0BITO-
BBIX U IPOU3BOCTBEHHBIX CTOYHBIX BOJI MIPEIITPUSTHH );

- XO3SIICTBEHHO-OBITOBBIC CTOYHBIC BOJBI (a0OHEHTOB, MOTpeOHTENCH, a
TaKKe JOCTABIIACMBIC aCCEHH3AIIMOHHBIM TPAHCIIOPTOM, XO3SHCTBECHHO-OBITO-
BBIC CTOYHBIE BOJIBI BXOJIAIINAE B COCTAB JOIOJHHUTEIIBEHOTO MIPUTOKA);

- MIOBEPXHOCTHBIC CTOYHBIC BOJIBI (B COCTABE JOMOJIHUTEIIEHOTO IPUTOKA).

Jluteparypa

1. Boansnii xonexc Pecnyomuku Benapyck ot 30 ampens 2014 1. Ne 149-3
(c uamenenusmu ot 18 urons 2019 1.)

2. [locranoBnenre MuHHCTEPCTBA IPUPOJIHBIX PECYPCOB M OXPAHBI OKpYIKa-
towieit cpenpl PecriyOsmku benapyck Ne 16 «O HopMaTHBax JOMYCTHMBIX cOpo-
COB XUMHNYECCKUX U UHBIX BCIIECCTB B COCTABE CTOYHBIX BO). (C U3MCHCHUSAMHU OT
5 centsiops 2019 1.)

3. Yka3 Ilpesunenra Pecrryonuku benapycs Ne 72 ot 25.02.2011 «O HekoTo-
PBIX BOIpocax peryiupoBanus LeH (tapudos) B Peciydnuke benapycs» (¢ u3-
MeHeHusMu ot 24 mas 2018 1.)

4. HCTpyKUMH 10 pacyeTy NOTEPh U HEYYTEHHBIX PACXOJ0B BOJBI U3 CUCTEM
BOJIOCHA0XKEHHsI HACEJICHHBIX MyHKTOB PecrnyOiuku benapych, yTBep»IeHHON
IIOCTAHOBJIEHUEM MUHHUCTEPCTBA KWINMIIHO-KOMMYHAJIBHOIO XO03siicTBa Pec-
ny6muku benapych ot 31 aBrycra 2005 r. Ne 43 (¢ usmenenusmu ot 08 uross
2019 r.).

YK 628.12
AHAJIN3 pesKIMA IKCIUTyaTAlUH BOAONPOBOAHBIX HACOCHBIX CTAHIMIA
JJ1 BbIOOPA HACOCHOI'0 000PY/I0BAHMS € EJIBIO NOBbIIICHHUS
3Hepro3¢gpeKTruBHOCTH

I'yk II. C.
VII «MuHCKBOZOKAHAT)
Musnck, Pecniy6iinka bemapycs

Paccmampusaiomes ocnognuvle napamempul, onpedenaouue noobop Hacoc-
HO020 000pY006anUs 0N 3AMEHbL HA CYUWECMBYIOUUX HACOCHBIX CIMAHYUSAX C Ye-

JIbIO CHUJICEHUA 9Hepeonompe6ﬂesz.

Mo cocrosmro Ha 01.04.2020 1. VII « MUHCKBOIOKaHAID SKCILTyaTHPYeT 424
HacocHble craHmmu (maee — HC) 3-ro m 4-ro momsémoB, w3 Hux 420
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00CITy>KHBAIOTCSI IEXOM MTOBBICUTEIIBHBIX CTAHIIUH ITPOU3BOACTBA « MHUHCKBOIO-
mpoBoay». Kak n3BecTHO, KOPPEKTHBII BEIOOP HACOCHOTO 000PYIOBaHMUS OTIpeie-
JISIeT SHepromnorpediieHne O0BEKTa, CYNIECTBEHHO BIMSET Ha IPOJOJDKUTEIh-
HOCTB Oe3aBapuitHOI pabOTHI B TEUSHUE BCETO CPOKA SKCIUTyaTallli. SHAYNTEIb-
Hoe kosmuecTBO HC 3ampoekTHpoBaHO W TOCTPOEHO € yd4éTOM oOecredeHus
MaKCHMaJIFHOTO YacOBOT'O pacxoja OJHAM HacocHbIMH arperaTom. CrenoBa-
TEJBHO, TPENIPUATHE UMEET CYIISCTBEHHBIH NMOTEHIMA CHIYKEHUS! SHEPIrOIo-
TpeOJIeHHs HACOCHBIM 000pYIOBaHMEM, ITyTEM €To 3aMeHBI Ha Ooiee 3(h(heKTrB-
HbIE HACOCHBIE TPYMIIBL, IMOJOOpaHHBIE TOJA (PAKTUYECKHE PEXHMBI paboThI
HACOCHBIX CTaHIMH C YUYETOM PacUeTHBIX MMUKOBBIX PEXUMOB BOJIONIOTPEOICHUSI.

VY Ka)xJI0ro HaCOCHOI'O arperara CyIlecTByeT pabodasi 00acTb Ha HaropHO-
pacxoHoi xapakrepuctuke, B koTopoil KITJI BRICOKHI U MpaKTHYE€CKHU MOCTOSH-
HBI. B ciydae BeIX0/a Hacoca B mpoiecce padoThl 3 padboucii 001acTy, ero 3¢-
(exTHBHOCTH CHIKaeTcsl. Eciti Hacoc paboTaeT ¢ MOBHIILICHHBIM HAIIOPOM (JIeBee
paboueii 00nacTn), TO pacTeT Harpy3ka Ha MOANIMIHUKA U YIUIOTHEHHS, YTO CO
BpPEMEHEM MOXET MPUBECTH K MX NpexkJIeBpeMeHHOMY M3Hocy. Ecim Hacoc pa-
0oTaeT C MOBBILIEHHBIM PAcxoJioM (mpaBee padoueil 00nacTh), TO BoO3pacraer
PUCK KaBUTallUU.

[Ipu nonbope HacocHOro 00OPYIOBAHUS C 1IEJIbIO MOBBIIICHUS HAIlopa B BO-
JIONIPOBOJIHOM CETH 324acTyi0 PYKOBOJCTBYIOTCSI OJTHOM paboueii TOUKOW ¢ Mak-
CUMAJIbHBIM PAaCYE€THBIM YaCOBBIM PACXO0IOM U PaCUETHBIM HAIIOPOM, OIIpeAEIIEH-
HBIM JUIS1 CJTy4asi MAKCUMaJIBHOTO BOJIOPa300pa Mpyu MUHUMAIIbHOM HaIope B 10-
JaroiieM Tpyoorposojie. Hanop B nmozaromiem TpyOOIpoBojie OnpeesiseTcs mo
€ro rapaHTHPOBAaHHOMY 3HAYEHHIO, YKa3aHHOMY B TEXHHYECKUX YCIOBHUSX, BBI-
JAHHBIX Ha MIPOSKTHPOBAHUE XO3SMCTBEHHO-TUTHEBOTO BOAOIIPOBOAA.

OnHako, y4UThIBasi HEPABHOMEPHOCTh BOJIOIIOTPEOICHUS B JKHIIBIX 3[aHHIX
B TEUCHHE CYTOK, B TAKOM PEXHUME «ITMKOBOI» Harpy3KH HACOCHOE 000pya0Ba-
HyUe paboTaeT JIUIIb HECKOIBKO YacOB 3a CYTKH.

3a4acTyio, TapaHTHPOBAHHBIA HANIOP B TEXHUYECKUX yCIOBUAX YKa3bIBACTCS
B BHJE AWAIa3oHa, IPU 3TOM HE BCETAa MHHHMAJIBHOE 3HAUYCHUE YKA3aHHOTO
Hamopa COOTBETCTBYET CITydar0 MUHUMAIFHOTO BOJIopa3dopa.

s KoppeKTHOTO moAdopa HACOCHOTO O0OPYZOBAaHUS C IENIbI0 3aMEHBI Ha
JIEHUCTBYIOLIEH BOJOIMPOBOJIHON HACOCHOM CTaHLIMM, IOMUMO OINpENEIIEHUs pac-
4E€THBIX TapameTpoB 10 [1], [2], HeoOX0aUMO BBHITOIHATH HHXKEHEPHBIE H3BICKA-
HUA Ha 00BEKTE.

B gactHOCTH, HEOOXOAMMO MIPOBOIUTH 3aMEPHI IABJICHUS B MOJAIOIIEM TPY-
0ompoBoIE, a TAKKE, ITOIaYM HACOCHOM CTAaHIIMU B TCUCHHE TUITOBBIX CYTOK.

Ha ocHOBaHUM MONYYeHHBIX JaHHBIX [IEIeCO00pa3Ho ompenenuts 24 pabo-
YHe TOYKH, T.€. pabouyro 001acTs.

Paboune TOYKH 11 Ka)KAOTO Haca CYTOK OIMPENEISIFOTCSl UCXOS U3 NMETO-
IUXCS TaHHBIX
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1. [laBneHue BOABI B IOJArONMIEM TPyOOIIPOBO/IE C YIETOM €T0 U3MEHEHHS B
TE€YEeHHE TUIIOBBIX CyTOK, MIIa.

2. 3anmannoe naBnenne Ha Beixoze ¢ ITHC (B cooTBeTCTBHE € CYyTOYHBIM Ipa-
¢uxom), MITa.

3. Cpennsisi mojadya HacOCHOM CTaHIMEH 3a paccMaTpHBaeMblid 4yac (IpH
HaJIM4MHU apXMBa JIAHHBIX C PACX0I0MEPOB, CMOHTHpoBaHHbIX Ha HC), M%/u.

Tabmuia
Pacxon anexrposnepruu
W3mepenHble napa- OHepronoTpebeHne HaCOCHOH YCTaHOBKOH €
2 METpbI yuérom padors! [T4, kBtu
g H Wilo Helix V L
5 arop, owara
— Ionaya 2203- Grundfos
g PABMBA- |\ coca, | 4/16/E/S/400- | 3xCR 10-6 | GSUTO8VOS
5 eMBIi i 50 2+1) F022T/SQC
HAacoCoM, M (2+1) (2+1)
0-1 19 1 0.29 0.26 0.28
1-2 18 1 0.28 0.25 0.28
2-3 18 1 0.28 0.25 0.28
3-4 18 2 0.33 0.3 0.34
4-5 18 4 0.45 0.42 0.44
5-6 25 7 0.94 0.86 0.84
6-7 24 6 0.78 0.73 0.71
7-8 31 7 1.14 1.05 1.04
8-9 30 8 1.26 1.15 1.13
9-10 21 9 1.11 0.95 0.93
10-11 21 6 0.69 0.64 0.63
11-12 21 6 0.69 0.64 0.63
12-13 23 4 0.56 0.53 0.52
13-14 23 4 0.56 0.53 0.52
14-15 23 4 0.56 0.53 0.52
15-16 21 3 0.44 0.4 0.4
16-17 21 6 0.69 0.64 0.63
17-18 30 6 0.97 0.9 0.89
18-19 30 9 1.44 1.29 1.27
19-20 30 7 1.1 1.02 1.01
20-21 29 7 1.07 0.98 0.97
21-22 31 7 1.14 1.05 1.04
22-23 24 6 0.78 0.73 0.71
23-24 23 4 0.56 0.53 0.52
PacyerHoe sHEpronorpedieHne 18.11 16.63 16.53
3a CyTKH, KBTu
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B cirydae oTcyTcTBUS pacxogoMepoB Ha 00BEKTE, CPEJHEIACOBOM PACcX0/l MO-
KeT OBITh ONpeNesIéH PacYETHBIM My TEM JUTS KaXKO0T0 Yaca.

B kauecTBe nmpuMepa MOXKHO ITPUBECTH ITOOOP HACOCHOTO 000PYAOBaHUS IS
3aMEHbI Ha JISUCTBYIOIEH BOJOIPOBOJHON HACOCHOM CTAHIINU, PACTIONOKEHHOM
no azapecy yi. Conteica 199A B 1. MuHCKe.

[poext HC 6511 pazpadotan B 2010 ., 00beKT OBUT BBEIEH B SKCILTyaTALIUIO
B 2013 1. HC obGecrieunBaeT MOBHIMIEHUE HAIOPA BOJOIPOBOTHOM CETH IS HY KT
TpEX YETHIPHAAATUITAKHBIX JKHIBIX JTOMOB. Ha cTaHmMu OBUTO YCTaHOBJIEHO
1Ba HacocHKIX arperata KM80-50-200 ¢ xapakrepucTukamu: nogada — 50 m>/4,
Hamnop — 50 M, HoMUHaJIbHAsI MOITHOCTE — 15 KBT. CpeaHecyTouHOE moTpedieHue
3JIEKTPOIHEPTHH cOCTaBMIIO 89 KBTY.

B pesynbrare nmpoBeneHus ayauTa pekrMa padoThl CTaHIIMH, ObLIN OIpe/ie-
JIeHbl 24 pabouune TOUKH ISl CPaBHEHHUS PACYETHOTO SHEPTOMOTPEOIICHNSsT HACOC-
HbBIMU YCTaHOBKaMU pPas3IMYHbIX HpOHSBO}IHTeHCﬁ, HOJIO6paHHbIX B Kaye€CTBEC
aHasora rpu monepuusaruu HC.

B Tabn. mpuBezeHbl pacuéTHbIE 3HAUCHHUs MOTPEOJICHHS 3JIEKTPOSHEPTUH
HAaCOCHBIMU YCTaHOBKaMU pa3JIMIHBIX HpOHSBO}IHTeHCﬁ JUIS1 THIIOBBIX CYTOK.

Kak cnenyer u3 Tabi1., pacyéTHasi 3KOHOMHUS IEKTPOIHEPTHH COCTABUT T10-
psaaxa 71 kBtu B cyTku, T.€. 26 ThIC. KBTY 32 TOI.

Taxum 06pa3zom, KOPPEKTHBIN HOAOO0P HACOCHOTO 000PYJOBAHMS /1S 3aMECHBI
Ha JEeHCTBYIOIEM OOBEKTE ABJIACTCS KIFOYEBBIM MEPOIPHATHEM KaK I 3KOHO-
vuu TOP mpeanpusitus, Tak U Ui HaAEKHON u Oe3aBapUiHON SKCIUTyaTalluu
CUCTEMBI.

Jluteparypa
1. «BomocnabOxenune. Hapyxubie cetd u coopyxkenus. CTpoUTeNbHbIE
HOopMBI TpoextupoBanms»: TKIT 45-4.01-320-2018. (33020) Y1Bep:xaeH u BBe-
JEH B IEHCTBUE NMPUKA30M MUHHCTEPCTBA apXUTEKTYPHI U CTPOUTENLCTBA Pec-
nyomuku benapyck ot 16 mapra 2018 r. Ne 67. MUHUCTEPCTBO apXUTEKTYPhI U
crpoutenscTa Pecryommku benapycs. — Munck, 2018. — 75 c.

VK 628.16
O].[eHKa N3MEHEHHSA COCTaBa MOA3€eMHBIX BO/J NIPpH paﬁoTe CKBAaKHH
C MHOTOYPOBHE€BbIMHU BOAOHOCHBIMHU I'OPU30HTAMHU

IOmenxo B. M1, Bemoro E. C.
ITonoukuii rocyAapCTBEHHBI YHUBEPCUTET

Hogomomork, Pecrrybmmka benapychb

Ocobennocmu pabomsi CKEANCUH 8 «CYXYIO» U «O0AHCONUBYIO» N0200Yy. H3me-
HeHlUe COCMAasa NOO3eMHbIX 800 U UX OYeHKA 015 OanbHeliuel 00pabomKu.
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