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Iockonvky cHuocenue smnepeonompebnienus OJisi NPeOnpPUAMUSL S8JLemcs NPUOPUMEemHOL
3a0auell, SKOHOMUUECKAS IPPEKMUBHOCMD 8 UeJIOM HANPAMYIO C8A3AHA C UCNOJIb308AHULM HACOCHO20
obopyodosarus. Ilompebrocmbv 8 snexkmposHepaul 0Jis HACOCHO20 0060py008aHUs Oyoem 3asucems
OM PABNUYUHBLY PAKMOPOB. IMO PEXHCUMbBL PADOMbL HACOCHbIX CINAHUULL U YCMAHOBOK, UCNOJIb3YeMoe
060py008aHUe, MEPONPUAMUS NO YMEHBUEHUIO 3AMPAM HA NOMPeOALMYI0 TIeKMPOIHEP2UI0 U M.O.
Crodxcusuwasca K HACMOAWEMY 8PeMeHU NPAKMUKQA C8UOCMENbCmayem 0 KPAliHe HeaihdeKmueHoul
IKCNILYAmauuu HacocHo2o obopydosarus. B macmoswee epems 6onvuioe Konuwecmeo HACOCHLLX
CMAHUULL cucmem B000CHAONCeHUs U 80000MeEedeHUs Pabomaem 6 HeIKOHOMUUHOM DeXcuMe.
Yacmo amo c8a3aH0 ¢ HeKoppeKmHbim no060POM HACOCHO020 060PY008AHUS, YCMAPEBULUM HACOCHBIM
obopyoosaruem, pabomoii Hacocos 8 Hepacuemmuom pexcume. Kpome moeo, 80 mHoeux ompacnsax
NPOMbBLULTIEHHOCIMU YCTNAHOBJIEHO HACOCHOE 000py008aHUe CO 8PEeMeHU OCHOBAHUSL NPOU3BOOCMEQ.
Tarxoe 0bopyoosaHue MOpaIbHO U MexHuvecku ycmapeno. Ha dannwvili momenm mexnosioeuueckuil
npoepecc no3eosisiem npumeHsms 0Oosee sghghekmusHoe 0060pPYO08AHUE U MAMEPUAJIbL, KOMOpPbLe
no3eosAlm  ymeHpuums nompebnenue sHepeopecypcos. B cmamwve npedcmaenen aHanus
aHepeonompedsieHUs HACOCHOU CMAHUUL MeXHU1ecko2o 8000cHabx cenus na npumepe AO «Omcrui
KQyuwyK», npeosioxHceH 8apuaHm MOOePHUIALUL C UeJIbl0 COKPAULeHUS, NOMpPebieHUs 27ieKmpPosHepaULL
HacocHbim  06opydosaruem. Heobxodumocms MoOepHU3QUUL HACOCHOU CMAHUUL MeXHUYECKO20
8000CHAONHCEHUS, C8A3AHA CO 3HAUUMETLHBIM CPOKOM CIYHCObL U BbICOKUM IHepeonompedieHuem
HACOCH020 060pY008aHUA. Boibparbl 08e MapKu HACOCO8 U NPoBedeH CPABHUMEIbHLL ananius. Hcxoos
U3 pacuemos no 3HepeonompPedtsIeHUI0 U MeXHOI02UHeCKUX XapaKkmepucmuk b1 6blOpar Haubosiee
8bL200HDLLL UL ONMUMATIbHBLL sapuarm Hacoca mapku J16300-80-26, mak kax npou3eo0umesibHOCmb
Hacoca bonvue, a nompebasemas MowHocmb Merbute, yem y Hacoca mapku JETEX DC 600-750,
Q MAK#Ce CHUNCEHA CKOPOCTb USHOCA PABOUUX OP2AHO08, YILYHULEHA 8CACHLEAIWAL CNOCOOHOCMb HACOCA.

Knrouesnie cniosa: snepeonompebierue, HacocHoe 06opydosarue, Heobxo0UMocmsb MOOePHUSAUUL,
aHepeocbepesicer e, XapPAKMePUCTUKL HACOCO8
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Since reducing energy consumption is a priority for an enterprise, economic efficiency in general
is directly related to the use of pumping equipment. The demand for electricity for pumping equipment
will depend on various factors: the operating modes of pumping stations and installations, the equipment
used measures to reduce the cost of electricity consumed, etc. The current practice indicates extremely
inefficient operation of pumping equipment. Currently, a large number of pumping stations
of water supply and sanitation systems operate in an uneconomical mode. Very often, this is due
to incorrect selection of pumping equipment, outdated pumping equipment, the operation of pumps
in non- calculation mode. In addition, pumping equipment has been installed in many industries
since the establishment of production. Such equipment is morally and technically outdated. Now,
technological progress allows us to use more efficient equipment and materials that allow us to reduce
energy consumption. The article presents an analysis of the energy consumption of a pumping station
of technical water supply on the example of JSC «Omsk Kauchuk», a variant of modernization is proposed
in order to reduce the consumption of electricity by pumping equipment. The need to modernize
the pumping station of technical water supply is associated with a significant service life and high —
energy consumption of pumping equipment. Two pump brands were selected and a comparative analysis
was carried out. Based on calculations of energy consumption and technological characteristics, the most
profitable and optimal version of the D6300-80-2b pump was chosen, since the pump performance
is greater and the power consumption is less than that of the JETEX DS600-750 pump, as well as

reducing the wear rate of operating elements, improving the pump’s suction capacity.

Keywords: energy consumption, pumping equipment, the need for modernization, energy

saving, pump characteristics
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Beenenwue. [To pasubim orieHKaM, Ha CeToI-
HAIMHAN geHb 10 20-25% MupoBoro moTpedieHns
Bcell BEIpa0ATHIBAEMOMH 2JIEKTPOIHEPTUY IPUXO0-
IUTCS Ha HacocHoe obopymoBanme. Jlo 8% 3aTpart
HA 9KCIIyaTAIINI0 HACOCOB COCTABJISIOT 3aTPATHI
Ha anexTposHeprumo. IIpu stom KIIJl macocHbix
cucteM yacto He mpesnimiaeT 10-20%, B To Bpems
rkak KIIJI macocos cocrasister 50-90% [1, 2].

ITockobKy CHMIKEHIE 9HEPTOIIOTPEOIeHMS
UL TIPEITIPUATHSA SBJISETCS TIPHUOPUTETHOH 3a-
madei, sKOHOMITYeCKasT 9(p(PeKTUBHOCTD B II€JI0M
HATIPSMYIO CBSA3aHA C MCIIOJIH30BAHNEM HACOCHOTO
obopymoBauusd. CII0KHUBIIATCA K HACTOSIIEMY Bpe-
MEHU TIPAKTHUKA CBUIETEJILCTBYET 0 KpaiiHe Head-
(hbeRTUBHOI IKCILTyaTAITMX HACOCHOTO 000PYI0BA-
aust. CHIDKeHre 9HeprornoTpeO/IeHus, IBIISIoNee-
Cs1 OJTHOI M3 TJIABHBIX TIeJIeH TIPpU MOIEePHU3AITHN
00BEKTOB BOJOCHAOKEHUS WJIN 3aMeHe HACOCHOTO
000PYIOBAHMSA, pelraeTcs IPesk/Ie BCero ImyTeM obe-
CTIEYEHMSI COTJIACOBAHHO paOOTHI CHCTEMBI U HACO-
COB B pesKIMe OIITUMAJILHOTO SHEPTOIOTPEOTCHIA.

AwWav3 IpaKTUKU IIPOBEIeHUsT MOJIEPHHU-
3aIMM M TEXHUYECKOTO TIEePEBOOPYKEHUS TIPes-
TIPUATHAMN TI03BOJIAET OMPEIeIUTh OCHOBHEIE Ha-
TIPaBJIEHUS TIOBBINIEHUS d(PpPeKTUBHOCTH PadOT.
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B craTbe mpejcraBiien aHAIN3 9HEPTOIIOT-
pebiieHrsT HACOCHOM CTAHIIMEH TeXHHYIECKOIo
BomocHaO:xenus Ha mpuMepe AO «OMcknii Kay-
YYK», IPEeIJIOKeH BApUAHT MOIEPHU3AIIUS C Iie-
JIBIO COKPAIIEHUS TIOTPEOIeHUS dJIEKTPOIHE PT UK
HACOCHBIM 000pY/I0BaAHHEM.

Marepuanbsl ¥ MeTOIBI HCCJIEOBAHUIA.
OOBeKTOM WCCIIeIOBAHUN SIBJISIETCS HACOCHAS
CTAHITUS IeXa BOJOCHAOMKEHUS U BOI00TBejIe-
musa (BC u BO), npennasnavennas ajs obecrre-
YeHUS II0/TaYX BOJBI B IIPOM3BOJICTBO 1 JIJIS OTBO-
J1a ©30BITOYHOTO TeIlIa TeILIO0OMEHHOTr0 000PYI0-
BaHUA TexHoJiorndeckux 11exoB AO «OMcruii ka-
YUYE», IJIST IOBTOPHOTO UCII0JIb30BAHUS BOIBI KaK
XJIaJareHTa. XapaKkTepUCTHKA TeXHOJIOTHIECKOT0
000pyT0BAHUST HACOCHOM CTAHITUYA TEXHHYECKOTO
BOJOCHAOMKEeHHs IIpeacTaBaeHa B Tadsmiie 1 [3].

Cxema 00BSI3KHM HAacOCOB IIpejcTaBjIeHa
Ha pucyHke 1.

HeobxommmocTs MoIepHU3AIUN HACOCHOM
CTAHIIMM TEXHUYECKOTO BOJOCHAOKEHUS CBs3a-
HA CO 3HAYUTEJILHBIM CPOKOM CJIysKO0BI (¢ 1985 r.
3aMeHa HAaCOCHOT'0 000pY/TI0BAHUS He IIPOHU3BO/IH-
JIach) ¥ BBICOKMM 9HEPIOIIOTPeOIeHreM HaCOCHO-
ro obopymoBaHus [4, 5].
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Tabmuma 1
XapakTepuCcTHKA TEXHOJIOTHYECKOTO 000PYI0BAHUS HACOCHOI CTAHIINH TEXHUYECKOTO BOTOCHAOKEHUSI

Table 1
Characteristics of technological equipment of pumping station of technical water supply

Haumenosanue oGopynosanus Marepma
I-It/ o M elgf;(l;l g:ggggg;?:;n - i‘gg{) nar]v(;é)qe;lnﬂ Texnjlfqzcga;ll );lapaRtTe.p:I.CTI/IKa
mum The name of the equinment uantit a erla‘ ecnnical characteristics
or device. P];ace o}? lofation @ Y of production
Mapxa - 20 HIIC
IIpousrogurensHocTs — 2700 M*/4ac
Hamnop - 39 m. BOA. cT.
Hacoc nna mogaun 9. neurarens — JJAMKO15-8-8
00O0POTHOM BOJIBI. Momuocts — 380 kBr/u
1 MamuHHBIH 3aJ1 5 COopusbie Yucio 060opoTos — 740 06/mun
Pump for recycled Prefabricated Brand - 20 NDS
water supply. Capacity — 2700 m*lh
Machinery room Head — 39 m. water column
El. engine — DAMKQO15-8-8
Power — 380 kW/h
Speed — 740 rpm
Mapxa - 24 HIIC
IIpoussogureasHOCT — 5400 M*/4ac
Hamop - 54 m. BOg. CT.
Hacoc nia mogaun Q. peurarens ~A0J[1000-10MY3
00OpPOTHOM BOOBI. Momuocts —-1000 kBt/4a
9 MamuHHBII 3aJ1 9 C6opHbIE Yucmao ob6oporos — 600 06/ Mun
Pump for recycled Prefabricated Brand - 20 NDS
water supply. Capacity — 2700 m°/ h
Machinery room Head — 39 m. water column
El. engine — DAMKQO15-8-8
Power — 380 kRW/Ih
Speed — 740 rpm
Mapka - KBH-8
IIpousBoaurenbHOCTH — 38 M*/4ac
Q5. nBurarens — A42-4
Hamnpsasxkeuune — 380B
Bakkywm - Hacoc. Momnuocts -2,8 kBr/4
3 MamuHHBII 3aJ1 1 CGopubIe Yucio o6oporos — 1420 06/ Mun
Vacuum pump. Prefabricated Brand - KVN-8
Machinery room Capacity — 38 m®lh
El. engine — A42-4
Voltage — 380 V
Power — 2.8 RWIh
Speed — 1420 rpm
Mapka - KBH-8
IIpousBoauTenbHOCTH — 38 M*/uac
9. neurareas - AUP90L4Y2
Hamnpsaskeuue — 380B
Bakkywm - Hacoc. Mommuocts — 2,2 kBr/4q
4 MamuHHBIN 341 CGopubIe Yucno 060poTos — 1380 06/ mun
Vacuum pump. Prefabricated Brand - KVN-8
Machinery room Capacity — 38 m*lh
El. engine — AIR90L4Y2
Voltage — 380 V
Power — 2.2 RWIh
Speed — 1380 rpm
5 IIpuemuas xamepa }R./6 pesepeyap Paamep - 36%4*3,1 (m)
Receiving chamber Re”;{g’fggi gg’rzlzrete Size — 36%4*3,1 (m)
Mapxka 2,5H®
IIpousBoauTebHOCTH — 36 M*/uac
Hacoc npenaskHbIi Hamop - 46 m. BO. CT.
IJISE OTKAYKU BOJT, Q5. nBurarens — 4AM132M2Y3
U3 IpUAMKAa Momuocts - 11 kBt/u
6 MAIIUHHOTO 3aj1a COopunbie Yucno 06opotos - 2900 06/mun
Drainage pump Prefabricated Brand - 2.5 NF
for pumping water Capacity — 36 m*lh
from the pit Head — 46 m water column
of the machinery room El engine — 4AM132M2U3
Power — 11 RW/h
Speed — 2900 rpm
Korchevskaya Yu.V., Trotsenko I.A., Nazarkin E.E.

Modernization of the pumping station of technical water supply on the example of JSC «Omsk rubber»
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Puc. 1. Cxema 06Ba3ku HacocoB AO «OMcCKuit KayqyK»

Fig. 1. Scheme of pump manifold of AO «Omsk kauchuk»

[ToTpebisteMast 3JI€KTPOSHEPIUA HACOCHEI-
MH arperaTaMy B CyTKH OIIPeHeJIseTcs o op-
mye (1) [6, 7]

W =n_-t-P, xBr/cyr., (1)

pa6

T7ie 7, — KOJMIECTBO HACOCOB, INT.;  — Yackl paboTH Ha-
COCOB, t = 24 4; P, — moTpebseMas MOITHOCTb HacocoM, KBT.

W,;,=38-24-380=27630 xBr/cyt,;

W,

1,3,4,6

=4-24-1000=96000 xBt/cyrT.

[ToTpebassemast as1IeKTPOSHEPTUA HACOCHOI
CTAHIINEH B CYTKH COCTABJISIET:

W =27630+ 96000 =123630 xBt/cyT.

[Torpebiisiemass o7€KTPOSHEPrUsi B TOJ
orpesesieHa 1o opmyse (2):

W, =W.-N, kBr/rox, @)

roe W — norpebiisiemast aJIeKTposHeprus B cyTkH, KBr/cyT.;
N — KoJIW4yecTBO KaJeHJApHBIX JHEeH B roxy, KBT;
W =123630" 365 = 45124 950 rBr/roz.

ITo pacueram oHepPromoTPeOIECHUS MOMKHO
CYIUTh O BBICOKOM 9HEPrOIOTPeOJIEHUN HACOCHOM
CTAHIMY TIPY TIAPAJLIETBHOM paboTe 7 HACOCOB.
B cBsisu ¢ arum Bo3HMEKAeT HEOOXOIUMOCTH MO-
JIEPHU3ALMK U 3aMeHBI HACOCHOIO 000PYI0OBAHIS
Ha OoJiee sHeproopheKTUBHOE, UTO IIO3BOJIUT CBECTH
K MHHHMYMY KOJIMYECTBO pA0OTAIOIIMX ArperaToB
B HACOCHOM CTAHITMY TEXHUYECKOT0 BOIOCHAOKEHTIA.

OmemM 13 BapHaHTOB MOJEPHUIAITNN HACO-
CHO CTAHITUH SIBJISIETCS TIOJIHAS 3aMeHA HACOCHOTO
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000PYIOBAHUSA ¥ CUCTEMBI TPYOOIIPOBOIOB, KOIa I10-
TpedyeTcs ToJTHASA 3aMeHA CUCTEMBI TPYOOITPOBOIOB
M HACOCHOr0 00opynoBarusd. Taxmm 00pasoM, (parTu-
YEeCKHU 3aHOBO MOHTHPYIOTCS HACOCHOE 000PY/I0BAHIE
U crcTeMa TpyOoImpoBoIoB. JlaHHoe pelreHyie moBJie-
YeT 3a co00i 0CTaHOBKY paboTeI 1exa. Ilomrmvo aro-
T'0, 3KOHOMIUS CPEZICTB U 3JIEKTPOSHEPTHH IIPHA TAKOM
BapUaHTe He3HAYNTEJILHA, 4 3aTPATHI Ha JEMOHTAK
¥ MOHTA3K 000PY/I0BAHIST BHYIIIUTEIHHEL

AJbTepHATUBHBIM BApPHUAHTOM MOJIEPHI3A-
[IMM HACOCHOM CTAHIMH SBJISAETCS 3aMeHa HAaCo-
CHOTO 000pPYIOBAHMS Ha O0JIee HOBOE, COBPEMEHHOE
u sHeproadpdexTrBHOE. B HacTosIee Bpems MHOrIe
HACOCHBIE YCTAHOBKM CHAOKEeHBI ITpeodpasoBaTe-
JIEM YaCTOTHI BPAIIIEHHUSI, YTO TTO3BOJISIET M3MEHUTh
rpadiK IOfav¥ BOJBI B COOTBETCTBUU C PEIKIMOM
Bomonorpebaenns. Ilpu aToM HEOOXOAMMO YUUTEI-
BaTh KOH(UIYPALMIO CeTH, HA KOTOPYI paboraer
Hacocuad craumma [8-10]. IIpm Takom BapmanTe
BO3MOYKHO YMEHBIIIEHIEe KOJIMIeCTBA PaOOTAOIIIX
HACOCOB, COOTBETCTBEHHO YMEHBIIIeHIEe 000py/10Ba-
HUST, KOJIMYECTBA TTOTPE0JIAEMOM 9JIEKTPOIHEPTHI.

PacemorprM ofuH u3 BapraHTOB MOJIEPHU-
3aIMM HACOCHOM CTAHIIU: ITOA00P HOBOM MAPKH
Hacoca M COKpAaIlleHre KOJIMYeCTBA PaboTaIOIIMX
HAaCOCOB.

Pacuernass momaua Hacoca ompesesieHa
10 MAKCHMAJIbHOMY YaCOBOMY PACX0, Ty HACOCHOM
CTaHIMH, KOTOPHIH cocTasidger 11000 m*/4. Ko-
JIMYECTBO PAbOUMX HACOCOB — 2 IIIT.

Bri6op Hacoca mpousBeieH 1o pacueTHOMY
manopy H = 60,8 m u pacxony Q, = 5500 m’/w.

CpaBHHUTEIbHBIE XAPAKTEPHCTHKU IIOO0-
OpaHHBIX HACOCOB IIpeacTaBJIeHbI B Ta0muIie 3 [3].

MoaepHu3aLma HaCOCHOM CTaHLUMM TEXHUYECKOro BogocHabxeHus Ha npumepe AO «OMCKUi Kayvyk»
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Ilo pesympraram pacdyera oSHEPromoTped-
JIEHUSI MOJKHO CIeJIaTh BBIBOJ O TOM, UTO 3aMeHa
CYIIIECTBYIOIINX HACOCOB IIO3BOJIUT YMEHBIIHUTH
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IIOTpeOJIeHIe 2JIEKTPOIHEPIHH OoJtee ueM B 2 pasa
3a rox. Ilpu crommocty asmexTposHeprum 3 pyo/xBr
OKOHOMIS 32 OJMH rof cocTaBuT 82814850 pyo.

Tabmmma 2

CpaBHI/ITeJ'ILHbIe XapaKTePUCTUKH HACOCOB

Table 2

Comparative characteristics of pumps

XapakTepucruka Mapxka nacoca / Pump brand
Characteristics J16300-80-26 JETEX DC 600-750

Ionaua, m*/a / Supply, m’lh 6300 6000
Hamnop, m / Head, m 80 180
Momu=ocTts, kBT, He Gosee 1740 2800
Power, kw, max
Yacrora Bpameuuns, 00/ Mmun 730 960
Speed, rpm
KIIJT sacoca, %, He MmeHee
Pump efficiency, %, min 88,5 88,0
IloTpebiiaeman aJ1€eKTPOIHEPruU,
kBr/cyrin 48000 96000
Electricity consumption, kRW/day
IloTpebiiaemasn aj1eKTPOIHEPru,
kBr/ron 17 520000 35 040000
Electricity consumption, kW/year
Croumocts Hacoca, pyo / Pump cost, rbl 2336250 3540260

IIpeumymecrra
Advantages

- UM€eT MEHBIIYIO
YacTOTy BpalleHus;;

- CHUKEHHE CKOPOCTH
H3HOCA padOYHX OPraHoOB;
- yJIydlIeHUEe BCaChIBAIOIIEH
CIIOCOOHOCTH Hacoca

- has a lower speed,;
- reduction of the rate of wear
of operating elements;
- improvement of the suction
capacity of the pump

- Beicokuii KIIJT (mopamxa 88%);
- CHUJKEHUe YPOBHA KABUTALIUHI
B paboueM KoJiece;

- BO3MOYKHOCTD ITePeKAINBAHUA
JKHJIKOCTEH B HIMPOKOM
auanas3oHe TeMIlepaTryp
ot -10 o +110°C
- high efficiency (about 88%);

- reducing the level
of cavitation in the impeller;

- possibility of pumping liquids
in a wide temperature range
from —10 to +110°C

Taxum 006pa3oM, MOTEPHU3AIINASA HACOCHOMK
CTAHIIUN HE TOJILKO IO3BOJIUT 3aMEHHUTH 000py-
JoBaHHe Ha HOBOE, HO U IIPHUHECeT CYyIIeCTBeH-
HYIO 9KOHOMUIO OPTaHU3aIINHN 34 CUeT YMeHbIIe-
HHUS II0TPE0JISIEMOI 9JIEKTPOIHE PIHH.

Brisonel
MosxnO creaThb BEIBOJI, HUCXONA
W3 PACYETOB IO SHEPTONOTPEOICHNIO U TeXHOJIO-
TMYECKNX XapaKTEePHMCTHK, O TOM, UYTO Hambosee
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BBITOOHBINA M ONTHUMAJIPHBIM BapHaHT — HAacoC
mapku J[6300-80-20, Tak Kak IIPOM3BOIUTEJIb-
HOCTBb Hacoca OoJibllle, a IoTpebsisgseMasi MOIII-
HOCTH MeHbIlle, yeM y Hacoca mapku JETEX
DC 600-750, a Takke CHIMMKEHA CKOPOCTh M3HOCA
pabouYMX OPraHoOB, YIIYUIIEHA BCACHIBAIOIIAS CIIO-
COOHOCTB Hacoca.

Kpowme Toro, sHeproadpdexrTrnBHOCT: HACO-
COB MOJYKHO ITOBBICHTD, MCIIOJIB3YS IIPeo0pa3oBa-
TEJIX YaCTOTHI BPAIIEHUSI.
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