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AHHOTAIUSA

Beeoenue. PaccmaTtpuBaeTcsi TpPaBUTAIIMOHHBIA BOJOBOJ C PETYIHPYIOUICH 3aIBIKKOH M PETYIATOPOM JaBICHUS B
TpyO€ CaMOTEYHOTO BOJOCHAOKEHWS B YCIOBUAX, KOTJa HE HapyIIeH THAPABINYCCKAN PEXKHAM BOJOIPOBOAA.
[IpuMeHHUTENbHO K TaKOW CHCTEME HCCIEAYIOTCS NMpoOJIeMbl MPeoOpa3oBaHMs 3HEPTUU MECTHOTO HCKYCCTBEHHOTO
THIPABIMYECKOTO CONPOTHBIICHHS B AIEKTPUUYECTBO.

Mamepuanovt u memoost. VI3yueHa nuteparypa, B KOTOPOIl OCBEUIAETCS] BO3MOXKHOCTh HMCIIOJIb30BAHUS MHUKPOTYPOUH
JUIsl BBIPAOOTKU 3JICKTPOSHEPIHMU B cUCTeMax BojocHaOxeHus. JlaHbl dakThueckue 3Ha4YeHUs], 3aUKCHPOBAHHbBIE
YCTPOHCTBOM HETPEPHIBHOM PErUCTPAIHK JaBICHUS (JIorrep) B TedeHue 12 4acoB, a TAKXKe pacxo.l BOJbI TYpOHHOHN Ha
JTAHHOM YYaCTKe y371a (CpeIHHUH MoKa3aTellb B TCUCHUE T0/1a) U Tiepenas AaBicHus. OTMEUYEeHO, YTO IPUMECHEHUE MaJIbIX
THIPORJICKTPOCTAHIIMA B CHCTEMax IOJaY BOJIBI 3HAYUTEIHHO CHI)KAeT CTOMMOCTh HMX 3KcIDTyaTanuu. [IpuBeneHb
MoKa3aTell pacxoda BOIBI B THAPOTYPOMHHOM arperare B TEYEHHE roja ¢ pa30MBKOW 1Mo MecsaMm. Paccumrana
MaKCHUMallbHasi MOIIHOCTh Y BX0Aa TypOwHEL. OIUCAaHBl MPUHIMITEI BRIOOpA THMA TUAPOTYPOUHBEL. YKa3aHBI CpEIHUE
sradeHnst KIIJ[ i pa3HBIX 3JIEMEHTOB THAPOTYPOWHHON YCTaHOBKH, YCpeIHEHHBIE MapaMmeTpbl MommHoctd MI'DC n
COOTBETCTBYIOIIME UM TTOKA3aTENIN CPETHEMECTIHOMN BBIPAOOTKHU 3JIEKTPOIHEPTHH.

Peszynemamut uccneoosanus. OCHalEHUE HCCIIEIYyEMbIX y3JIOB CHEHMAIBHO pa3paboTaHHBIMU TYPOMHAMH ITO3BOJIUT
MOJYYUTh 3NEKTPUUYECKYI0 DSHEPrHi0, Mpeodpa3ysd MCKYCCTBEHHO CO3JaHHYI0 MECTHBIM COINpPOTHBICHHEM U
MOTAIICHHYI0 MEXaHWYECKyI0 3Hepruio. Iloaxoasl, onmucaHHBIE B JaHHOW CTaThe, MOKHO HCIIONIB30BaTh MPU 3aMEHE
arperaToB  peryjJupOBaHMSA  JABIEHUS  CHUCTEMBI  BOZONpoBOAHON  cetm  Epeana.  CIporHO3HMpPOBAaHBI
npousBoauTeIbHOCTE MI'DC, Cpoku €e CTpOUTENbCTBA M JKCIulyaTauuu — 2 roja u 30 JIeT COOTBETCTBEHHO.
[IpenBapuTeIFHO pacCUYMTaHBI 3aTpaThl Ha COOpY)KEHHEe W oOcCiyxuBaHHe. [IpWBeIeHBI MpeanojaracMele TaHHBIE O
JOXOJaxX, pacxoJaX W YHCTOW MPHOBLIM. YKa3aHO, YTO NMOTCHIHATBFHO OHa OyJeT Onm3ka K 6 MIIH JpaMOB B TOJI.
AHanu3 JaHHBIX MO3BOJUII CIIENAaTh BBIBOJ, YTO BHYTPEHHsS HOpMa JOXOJHOCTH OKaxkeTcs Ha ypoBHe 10,4 %, a cpox
OKynaemMocTH — 9 jer.

Obcyscoenue u 3aknouenusa. PekoMeHIyeTcs 3aMEHHUTh PEryJsTop THAPOTYPOMHOW C TaKMM K€ THAPABINYIECKUM
COTIPOTHBIICHUEM M (YHKIHEH aBTOMAaTHYECKOW PETryIMPOBKH pacxoja BOABI B CHCTEME. BBIBOIBI MOATBEPKAAIOTCS
SHEPTeTUYECKUMH W SKOHOMHYECKHMH IIOKa3aTeIsIMH THAPOTYpPOMHHOM yCTAHOBKH, PACIIONOKEHHOH Ha YyJacTke
MarucTpantbHOTO BOOBOAA «Ap3akaH — EpeBany.

KnioueBble cioBa: THAPABINYECKOE CONPOTHBICHHE, SHEPrHs, THUAPOTYpPOHMHA, KOPPEKTHPYIOIIEe YCTpOMCTBO,
BOJIOTIPOBO/, MHIMKATOP 3HEprod(dexTHBHOCTH, BO30OHOBISIEMblE MCTOYHWKH DSHEPTHM, YIIPaBJICHHE NaBIICHUEM,
9KCIEPTHBIE CUCTEMBI.

BaarogapHocTH: aBTOPHl BBIPAXAIOT OJAroJapHOCTh PEIEH3EHTaM, Ybs KPUTHUYECKas OIEHKA MpPEeICTaBICHHBIX

MaTepHaoB M BhICKa3aHHBIE MIPEAJIOKEHUS TI0 UX COBEPIICHCTBOBAHUIO CIIOCOOCTBOBAIHM 3HAUYNTEIIFHOMY TTOBEIIIICHUIO
KayecTBa HACTOSIIEH CTaThU.
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Abstract

Introduction. A gravity conduit with a control valve and a pressure regulator in the gravity water-supply pipe is
considered under conditions when the hydraulic regime of the water-supply system is not disturbed. In relation to such a
system, the problems of converting the energy of local artificial hydraulic resistance into electricity are investigated.
Materials and Methods. Literature that highlights the possibility of using microturbines for power generation in water
systems was studied. The actual values noted by the continuous pressure recorder (logger) for 12 hours were presented,
as well as the water consumption by the turbine at a given unit section (the average for a year), and the pressure
differential. It was noted that the use of small hydroelectric power plants in water supply systems significantly reduced
the cost of their operation. The indicators of water consumption in the hydroturbine unit during the year, broken down
by months, were given. The maximum power at the turbine inlet was calculated. The principles of selecting the type of
hydraulic turbine were described. The average efficiency values for different elements of the hydroturbine plant, the
average parameters of the power of the small hydro and the corresponding indicators of the average monthly electricity
generation were indicated.

Results. Equipping the units under study with specially designed turbines can enable to obtain electrical energy through
converting artificially created by local resistance and extinguished mechanical energy. It is possible to apply the
approaches described in this article when replacing many of the pressure control units of the Yerevan City Network
system. The productivity of a small hydro power plant was predicted, as well as the terms of its construction and
operation — for 2 years and 30 years, respectively. The construction and maintenance costs were calculated in advance.
The expected data on income, expenses, and net profit are given. It is indicated that it will potentially be close to 6
million drams per year. The analysis of the data allowed us to conclude that the internal rate of return will be at the level
of 10.4%, and the payback period is 9 years.

Discussion and Conclusions. We recommend replacing the regulator with a hydroturbine having the same hydraulic
resistance and automatic flow control in the system. The conclusions were confirmed by the energy and economic
indicators of the hydroturbine plant located on the section of the Arzakan — Yerevan main water pipeline.

Keywords: hydraulic resistance, energy, hydroturbine, adjuster, water supply, energy efficiency indicator, renewable
energy sources, pressure control, expert systems.
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Beenenne. TpaaunuoHHBIE HEBO30OHOBISIEMBbIE IEPBUYHBIE WCTOYHMKHM JHEPIMH, PECYpChl KOTOPHIX BechMa
OTpaHHYeHBI, MPOJIODKAIOT WIPaTh JOMHHUPYIOUIYIO pPOJIb B JKOHOMHKE ApPMEHHMH. AKTHBHOE HCIIOJb30BaHHE
HCKOMAaEeMBbIX HCTOYHUKOB SHEPTUH 00YCIOBUIIO TAaKUE SKOJIOIMYECKUE TPOOIIeMbl, KaK 3arps3HeHHe BO3/lyXa U IOYBHI,
nedumt Bosbl U erpajanus skocucteM. ClielyeT yuUThIBATh POCT YUCICHHOCTH HACEJICHUs, HeNpPephIBHOE OBITOBOE
U TPOMBIIUIEHHOE MOTpedlieHne 3Hepruu. Bce 3TO MO3BOJIsIET yTBEpXkIaTh, YTO JAajbHeEilllee KOJHYECTBEHHOE
(3KCTEeHCHBHOE) Pa3BUTHE DHEPTETHUUECKON OTpaciu Herelnecooopa3Ho. Mcmonb30Banne BO30OHOBISIEMBIX NICTOYHHKOB
SHEPTHUH AJIs TTOTIOJTHEHUsI 00IIero 3HepreTHYecKoro Oananca cTpaHsl SBISETCS MMIEPaTHBOM BpeMeHH. Takoi moaxon
MIO3BOJISIET JIOCTUYh YCTOMYMBOTO PAa3BUTHS, COXPAHssI MPU 3TOM OKpY’XKaloLIylo cpeny. BoaHble m sHeprermueckne
pecypcbl HEOOXOAMMBI Ul SKH3HEAEATENbHOCTH 4YeJOBEKa M IOJBEP)KEHbl PEryJsipHOMY 3KOHOMHYECKOMY,
TEXHOJIOTHYECKOMY, IeMorpaduueckoMy U colpanbHoMy Bozzeiictauto [1]. [To HekoTopsM oLeHKaM, 2—3 % MHPOBOTO
NOTPEONCHUsT ANEKTPOIHEPrMU MNpUXOAuTcs Ha cucteMbl BomocHaOxenus (CB)[2], u B 80-90 % cuydaes
HCIIOJIb3YIOTCSI HACOCHBIE arperarbl. Pacxonpsl Ha X OOCIY)KHMBaHME — B YHCJIE OCHOBHBIX OINEPAI[MOHHBIX 3aTpaT
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CB [2]. Konuenmusi pannoHamsHOro ¥ 3()(GEKTHBHOTO HCIIONB30BAaHKS BOAHBIX PECYPCOB M INEKTPOIHEPTHU HMEET
CTpaTeru4eckoe 3HAa4YeHHEe AN YCTOWYMBOTO Pa3BUTHS M CMSTYCHMS MOCIEICTBUM KIMMATUYECKUX W3MEHEHU.
ParoHansHOMY HCIOJIB30BaHUIO BOABI M 3JEKTPOIHEPTHU NPEIATCTBYIOT ciadas MHPPACTPYKTypa M yCTapeBIIME
9KCILTyaTalllOHHbIE MPOLEAYPBl. DTO 0COOSHHO aKTYaJIbHO ISl pa3BUBAIOLIMXCS CTpaH. boiiee TOro, B COOTBETCTBHH C
LlesIMH Pa3BUTHS THICSUCTETHS BOHHKAET MOTPEGHOCTD B albTEPHATHBHEIX PELICHHMSX: CTABHTCS 3a7a4a COKPATHTH
BJIBOE YHMCIIO JIIOJIEH, HE MMEIOIUX MOCTOSHHOTO JOCTYINa K YUCTOM BOAE M OCHOBHBIM YCIIyraM B 00JaCTH CaHHTapHUH.
B kadecTBe BO30OHOBISIEMBIX HCTOYHHKOB O3HEPIMM IPEUIAaracTCsi BBECTH B  OKCIUIyaTalMiI0O  MaJible
ruapoanektpocrannun (MI'DC) Ha yyacTKax CeTH BOAOCHAGKCHHS ¢ MECTHBIM TMAPABIMIECKAM COMPOTHBICHIEM [IPH
YCIIOBUH TONYOTKPBITHIX 3a/BW)KEK WM PETYISATOPOB JABJICHHSA. JTO SKOHOMHWYECKH BBITOJHO AJSI HMPOW3BOJCTBA
JIEKTPOIHEPTHH M BOJOCHAOKEHNS W NMPEKPACHO MIUTIOCTPUPYET PAIlMOHAIBHOE HCIIONIB30BAHIE BOAHBIX PECYpcoB. B
MIPOIIUIBIE ACCSTUICTHS THIPOIEKTPOSHEPTETHKA ObLIa OJHUM 3 TIaBHBIX HCTOYHHKOB MOJTYYCHHS SHEPTHH U3 BOJBI.
CeromHsi BOJHOE XO3SHCTBO paccMaTpUBAaeTCs Kak MNPSIMOM MOTPeOUTENb SJEKTPO’HEPTMH, W OTO BIUSIET Ha
pacnpeieicHie BOAHBIX PECypcoB’. AKTHBHOE MOTPEOICHHE SHEPIHH HANPSIMYIO BIMACT HA COCTOSIHHE BOIHBIX
pecypcoB B MHpE, YTO B CBOIO Ouepelb SBIfCTCd MNPUYMHON KJIMMaTHYeCKUX H3MeHeHuil. ParumonansHoe
UCIIONIb30BaHHE DJHEPIMU JOJDKHO CIOCOOCTBOBAaTh OOECHEYEHHIO YCTOWYHMBOTO pa3BUTHS 32 CYET I'PAMOTHOTO
pacripesienieHls SHEepreTHYECKUX PEecypcoB Ha BCeX dTamax npeoOpazoBaHus. [y KOMIUIEKCHOW OIIEGHKH MpoOiIeMbl
npuBoanTcs npumMep coopyxkerus MI'OC Ha BomonpoBozae «Ap3akaH — EpeBany.

Martepuanbl u Meroabl. BomonpoBoanas BeTka «Ap3akaH — EpeBaH» cHaOXaeT BOIOH aJMHHHACTPATHBHEIC
paiionsl EpeBana (Apabkup, Manatusi-Cebactus, Adanssk, DpeOyHH) 1 OPHICTAOIINe HACEICHHbIE IIYHKTHI (30BYHH,
KanakepaBan, Hop-Auun, Hop- I'exu, ErBapan u nap.). BogompoBon Oeper Hawamo OoT HMCTOYHHKA Ap3akaH, a Ha
TEPPUTOPUN AJAMUHHUCTPATUBHON OOmMMHBI ['eTamemx pasfernsercs Ha /ABa BOAONPOBOAA C PA3HBIMH PEXHMaMH
naBneHus. PaccmarpuBaercst Bompoc crpoutensctBa MI'DC Ha ofHOM M3 BETOK 3TOr0 BOJONPOBOJA, MHUTAIOIIETO
ceBepo-3anajiHple W 3amajaHble paiioHsl EpeBana. Kommanus, paGoraromias Ha pa3aenuTeNbHOH BETKE BOAONPOBO/A,
YCTaHOBHJIA TMOJYOTKDPBITYIO 3aJBHXKKY JJISI PETYJIMPOBKH pacxoia BoJbl B cucteMe. Tak oOecrieunBaercsi Hamop B
BOJIOTIPOBOJIC JUTSl HACEJICHHBIX MYHKTOB, PACIIOJIOKCHHBIX BBIIIC OCHOBHOW Maructpanu (mpuieratot Kk ropoxy Hop-
Aumun). [Ipy MONTYyOTKPHITON 3aIBIXKKE CO3MACTCSl MECTHOE TMAPABINYECKOE COMPOTHBICHHE 0KOJo 13 M Bof. cT. (10
9TOTO JIaBJICHUE B BOAOIPOBOIHOM TpyOe — OKOJIO 33 M BOII. CT.).

[Ipennaraercss BMECTO MOyOTKPBITON 3aABHKKH ycTaHOBUTH MI'OC, He Hapylas HOpMalbHBIN THAPABINYECKHI
pexxuM paboTsl BomonpoBoaa. Ha puc. 1 mpeacrasneH miaaH MecTHOCTH B nporpamme Google Earth, a B Tabmume 1
CBE/ICHbI (DAKTUUECKHE 3HAUCHMs, 3a)MKCHPOBAHHBIE YCTPOHCTBOM HENPEPHIBHOW pETHCTPAIMX AaBJieHUs (Jorrep) B
TeyeHue 12 yacos.

Puc. 1. ITnan mectHoctu B Google Earth

! Ienm paseuTus ThicaueneTHs / OpraHu3alys 00bEIMHEHHBIX Halmil : [caiit]. — URL: https://www.un.org/development/desa/ru/millennium-
development-goals.html (zata obpamenus: 05.06.2022).

®Mao Yushi, Sheng Hong., Yang Fugiang. The true cost of coal. Understanding China's Energy Landscape. 2008. URL:
https://www.understandchinaenergy.org/greenpeace-chinathe-china-sustainable-energy-programwwf-china-main-authors-mao-yushi-sheng-hong-
yang-fugiang-2010-the-true-cost-of-coal-full-report/ (accessed: 05.06.2022).
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Tabiuna 1
JlaHHBIC PErUCTPATOPOB JABICHUS, YCTAHOBJICHHBIX Ha HCCIEIYEeMOM Y4acTKe
3apeructpupoBaHHOE AaBieHne (M BOJ. CT.)
Jara nccnenoBanus Bpems - -
J1o OITyOoTKPHITON 3aABHXKI [Tocne momyOTKPHITO 3aABIKKH
15.09.2020 20:00 32,8 13,0
15.09.2020 21:00 33,2 12,6
15.09.2020 22:00 33,3 13,0
15.09.2020 23:00 33,3 13,0
16.09.2020 00:00 33,5 12,8
16.09.2020 01:00 33,8 12,4
16.09.2020 02:00 33,9 13,2
16.09.2020 03:00 33,9 13,1
16.09.2020 04:00 33,9 13,6
16.09.2020 05:00 33,8 13,3
16.09.2020 06:00 33,8 13,2
16.09.2020 07:00 33,7 12,6
16.09.2020 08:00 33,4 13,0
Llenp mnpemokeHuss — OOECICYUTh INPeoOpa3oBaHHE WMCKYCCTBEHHO CO3JAaHHOTO B JIOKAIBHOM OJIOKe
CONPOTHBIICHUS THAPABINYECKOH SHEPTHH B dJIEKTpUUECKyl0. Ha MecTe cTpoUTeNbcTBa MaIoH THAPOIICKTPOCTAHIUH
(Ha OTBETBJICHHH MATHCTPAIBHOTO BOAOMpPOBOMA «Ap3akaH — EpeBaH») cO30aHBl OJarompusTHBIC YCIOBHS IS

KOMIUIEKCHOTO HCIIOIb30BaHMS BOJIOPHEPIeTHYECKOro MoTeHIuana. Pacxon TypOWHBI Ha AaHHOM Y4YacTKe y3na —
1,15 M*/c (cpexHmii TOKasaTelb B TeUeHHE roja). Peryiampyiomee yCTpoiicTBO Ha TpyGe obGecredmBaeT 3aIaHHbIH
pacxon. B pesynbrate obGpasyercs mepemnan masienus ot 20,3 M Bom. cr. mo 21,4 M Boa. cT. (tabmuua 1). Crnemyer
OTMETHUTH IENIECO00PAa3HOCTh MMPAKTUYECKOTO HCIOIB30BaHMUS TaK Ha3bIBAEMOH «CKPBITOI» 3HEPTHH, 00pasyroneics Ha
ydacTKaXx MarucTpalbHBIX BOJONPOBONOB B PecmyOmmke Apmenns. ['maposHepreTHdecKuid MOTEHIMAN CHCTEM
BOJIOCHA0)KEHHsI M3BECTEH JaBHO, OJHAKO HE M3ydeH JOJDKHBIM o0pa3oM. B nuteparype monpoOHO ommcaHsl
BO3MOXHOCTH HCIIONb30BAHUS MUKPOTYPOMH Uil BBIPaOOTKH BIICKTPOIHEPTHH B CHCTEMax BOAOCHaOkeHus [3-5].
CamoTeuHbIe CHCTEMBI B pallOHaX C BBICOKMUMH YKJIOHaMH penbeda (GOpMHUPYIOT 3HAUMTEIbHBIC JABICHHUS B
BOJIONIPOBOJIHBIX M PACHPENENUTEIbHBIX CETSIX, CO3/aBasi MPEIIOCHUIKK JJIsi BBIPAOOTKH T'MAPOIIEKTPOIHEPTHH.
TypOuHBI, yCTaHOBJICHHBbIE Ha BOJOPACIPEACIUTENbHBIX CETSAX, MOXHO HCIOJIb30BaTh M KaK CHCTEMbI KOHTPOJIS
nasnenust. st 3TOro 3aeicTBYIOT peaykiuonHbie knanansl PRV (ot anrm. pressure relief valve — kmaman copoca
JIaBJICHHUS), KOTOPBIE YIPABISIOT MOTEPSIMU M yTeUukaMu BOJbI [6]. OHU paccerBarOT SHEPTHUIO, TAKUM 00pa30oM CHIKAsI
JaBieHue B cucreMe. UTo Kacaercs BOJSHBIX TypOWH, OHH MOTYT HpeoOpa3oBbIBaTh H30BITOYHOE [aBJICHUE B
3IeKTposHEpriio°. OCHOBHbIE MPEMMYIIECTBA PEKYIEPAIHH THAPABIMUECKOH YHEPrHH B BOJIOMNPOBOJAX, COIACHO
@. Bueiipe u X. M. Pamocy [3, 7], — noBbliieane 3HeprodhPEeKTUBHOCTH CUCTEMBI 338 CUET HUCIIOJIB30BAHHUS MECTHBIX
HCTOYHUKOB U CHIDKEHHE 3aBUCHMOCTH OT BHEIHeE# (ceTeBoil) sHepruu. Kpome Toro, pekymepanusi THAPaBInIECKOM
SHEPTHH CIOCOOCTBYET OOIIEMY CHMKEHHIO SKCIUTyaTalHOHHBIX pacxonoB. ®. Bueiipa u X. M. Pamoc [3, 7] B cBomux
UCCIIEJOBAaHMUAX MOJYCPKUBAIOT, YTO NPHUMEHEHHWE MAIIBIX THJIPOYIEKTPOCTAHIMH B CHCTEMax MOAAYH BOJBI
3HAYUTENIBHO CHHMXAET CTOMMOCTh MX JKCIUTyaTallii. DTO OOBSICHSAETCS TeM, UTO INpe/IaraéMoe pelleHHe IO03BOJIAET
3aMEHUTh PEryJUPYIOLUIMH KJIalaH Ha PaBHYIO [0 T'MAPABIMYECKOMY CONPOTHBJICHUIO TMAPOTYpOuHy. B Tabmuue 2
NIPUBEJICHBI PACX0/Ibl BOJBI B CHCTEMeE (YKa3aHbl YCPEAHEHHBIE TI0 MECSIly OKA3aTelH).

Tabiuma 2

Pacxox BojibI B THIPOTYpOMHHOM arperare

Mecs Pacxon, M*/cex
SuBaps 1,20 Hromnb 1,30
Derpaib 1,10 ABrycT 1,30
Mapt 1,10 CeHTs0ph 1,05
Amnpens 1,00 OKTs10pB 1,05
Mait 1,10 Hosi6pb 1,10
Hronp 1,30 Jexadpb 1,20

% The Millennium Development Goals Report 2011. United Nations. New York, 2011. URL:
https://www.un.org/millenniumgoals/pdf/(2011_E)%20MDG%20Report%202011 Book%20LR.pdf (accessed: 05.06.2022).
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VYureM, 4TO MaKCHMaJIbHBIN Haop — Hmax = 21,4 m, muauMansHbiii — Hmin = 20,3 m.

CpemHero1oBoii pacxon, coriacho tabdm. 2: Q = 1,15 M/e.

[Tpu pacuetHOM Hamope, paBHOM H = 20 M, MOIIIHOCTH MOTOKA y BXoa TypOuHsI [8]:

N = pgqQH = 1000 - 9,81 - 1,15 - 20 = 225632 Bt ~225 «Br.

Mpunumune! BeIGopa ruaporypounsl. [Ipu mManom Hamope m Gosbiiem pacxone (st MI'OC) cienyer BbIOpaTh
TypOuHy ¢ OonbIIUM KO3(h(UINEHTOM OBICTPOXOAHOCTH. M3 peakTUBHBIX TypOWH mojoiner oceBas. V3 akTHBHBIX
TypOWH MaJloll MOIIHOCTH JUIsl MPOITyCKa OTHOCHUTENIHHO OOJBLIOTO pacxoja ciefoBaio Obl BEIOpaTh TypOuHY baHKu.
OnHako B JaHHOM Cily4ae HEeIIOIyCTHMO 3aJedCTBOBAaTh aKTHBHYIO TYpOMHY, Tak Kak IpH €€ HAIOJHEHWH Y BBIXOJA
(dopmupyercst M30BITOYHOE NaBieHHE, M TypOuHa baHku paboTaer Kak O4YeHb IUIOXas peakTHBHas TypOWHA C O4Y€Hb
HU3KUMH 3HEPTeTHYECKUMH MOKa3aTEIIMU.

PexomenmyeTcs ycTaHOBHTH THAPOTYPOMHHBIM arperat y 3aJBIDKKM Ha 00XOMHOHM JIMHWK. BXOJQHBIE 1 BBIXOIHBIC
3aIBIDKKH oOecrieuaT OecrepeboifHyo paboTy MarucTpain Jaxe B clydae OTKIIOYCHHS cTaHINU. OyHKITMOHNPOBAaHNE
MI'DC OynyT KOHTPOTUPOBATh NATUYMKU JAaBIICHIS, YCTAHOBICHHBIC Y BXOJa M BEIX0Aa TypOuHBL. Tak obecrneumBaercs
TpebyeMoe [aBieHHEe Ha Maructpanu. IIpu yCTaHOBKE OOOPYIOBAHMS HA MATMCTDATH MHTHEBOTO BOIOCHAOKCHHS
clieyeT yuuTeiBaTh 0cobbie TpeGoBanus [§—10]. B yacTHOCTH, HY)XHO HCKIIOYHTH 3arps3HEHHE BOIBI CMa30YHBIMH
MAaCIaMH ¥ HHBIME MaTepHanamu™ °. B ielloM ke pacrpesensiemMas BoJa J0KHA COOTBETCTBOBATH KOMHUECTBEHHBIM U
KaueCTBCHHBIM HOPMaM MTUTHEBOT0, OBITOBOTO U MPOMBIIIICHHOTO moTpebienus [11].

JHeprernyeckne mnokazaresm MIDC. [lnsg pasHbIX dJIEMEHTOB T'HIPOTYPOWHHOHW YCTAaHOBKH IPUMEHEHSI
cnenyromue cpeanue snadenus KII: n, =0,86 , n,,, =0,94.

MomHocTs Ha Bany Typounsl: N, =1, N = 0,86 - 225 = 193,5 kBT, a Ha BbIX0oae reHepatopa: Ny = Nrey N, = 0,94 -
193,5 = 184 kBr.

B Ttabnuue 3 mpezncraBiieHbl ycpelHEHHbIE MapameTpbl MoIHOCTH MI'DC M COOTBETCTBYIOLIME WM IOKa3aTeld
CpeAHEMECSYHON BBIPAOOTKHU 3JICKTPOIHEPTHH.

Tabmuma 3
CpenHemecsdHas MOLTHOCTH U BeIpaboTka MI'OC

Mecsg MorHocTh, KBT Bripabotka, kBT dac
SuBape 190 141360
Ddespanb 174 116930

Mapt 174 129456
Anpenb 158 113760

Maii 174 113456

Uionb 206 148320

Wions 206 153264
Asrycr 206 153264
CeHTs0pb 166 119520
OxTs0pB 166 123504
Hostbpb 174 125280
Jlexabpn 190 141360

Hroro 1573 474

Crnengyer OTMETHTH, YTO HCHOJIB30BaHUE peakTHBHOW TypOmHbI MI'DC mpu OonbmIONH OTpUIIATENHHON BBICOTE

orcaceBanms (Ng = —13 M), Ha B3I aBTOPOB, B MUPOBOM MPAKTHKE NpEaraeTcs Bepsbie. B aHHOM ciydae, ¢

OZIHOﬁ CTOPOHBI, UCKJIHOYECHO BO3ZHUKHOBCHHNEC KaBUTAIUU [9, 12], qTo, 6C3YCJ'IOBHO, PaClCHUBACTCA MOJOXKUTECIBHO. C

* Mapxapsia A. 5., Tokmamksa B. O. PeryimpoBanue Npou3BOUTETSHOCTH HACOCOB C IENBIO MPETOTBPAIIEHNs KABUTAIMOHHEIX ABJeHHi // Bona:
9KOJIOTHS U TEXHOJIOTHS : ¢0. TOKIAaI0B 7-r0 MeXAyHap. KoHrpecca. M., 2006. Y. 1. C. 566.

SSanitarakan Kanonner yev Normer N2-111-A2-1, Khmelu jur: Jramatakararman kentronats’vats hamakargeri jri vorakin nerkayats’vogh higiyenik
pahanjner, Voraki hskoghut’yun, Yerevan, 2002t, ej 11 [Cauutapubie npasuna u HopMmbl N2-111-A2-1, [TuteeBas Boga. ['uruennueckue TpeOOBaHUS K
Ka4yecTBY BOJIbI LICHTPAIM30BAaHHBIX CUCTEM BojocHa0xeHust, Konrpous kadectsa. Epesan, 2002. Crp. 11. Ha apm. s13.].

® Barry, J. A. Watergy: Energy and Water Efficiency in Municipal Water Supply and Wastewater Treatment Cost-Effective Savings of Water and
Energy. The Alliance to Save Energy. Washington, 2007. 44 p.
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JPYTroii CTOpOHBI, HeM3BecTHO Kak BiuseT Ha KIIJI Gosblioe maBiieHHe HA BBIXOJE U3 TYPOHMHBI, MOITOMY B pacuerax
aBTOPOB JaHHOMN CTAaThbH IPUMEHEH HECKOJIBKO 3aHMKCHHBIN MOKA3aTENb.

Pesynbrarsl ucciaenoanus. [Ipousseneanyro MI'DC anextposHepruro (Tabnuia 3) MIaHUPYeTCs MOCTABIATH B
o0myro sHeprocucremy PecmyOmnkn ApMeHHs Ha YCIOBHSX TapaHTHPOBAHHON MOKYNKH IO IIEHAM, YTBEPXKIACHHBIM
Kommccneit mo perynupoBaHHIO OOIIECTBEHHBIX yCIyr ApMmeHHH (B HacrosImiee BpeMs AeHCTByeT Tapud
10,579 npamoB 3a kBt yac).

CormacHo paHHbIM TaOnmunel 3, B TeueHne roga MIDC mnpomsBener He Menee 1,5 mun kBruac. Ilo
MIpeaBapUTEIBLHBIM pacueTaM, cpok crpourenbetBa MI'DC — 24 mecsra, a cpok skcruryatarmd — 30 jer. CtouMocTh

cTpouTenbeTBa U poektupoBanus MI'DC cocraut 60,4 MiH apamoB (Tabmuna 4).

Tabmauia 4
3arpartsl Ha crpouTenscTBo MI'OC
Pabotsr CroumocTs, MIH apamMoB PA
Crpoutennctio / 06cmyKkuBaHNE TPyOOITPOBOAA 2,2
CrpourensctBo 3ganus [9C 14,5
CTouMOCTh yCTaHOBKH THAPOATPEraToB (THAPOTYPOUHEI, TeHEPATOPHI) 18,0
TparchopmaTopHas MOICTAHINSA 10,7
Crpoutenncto JIIT BeICOKOTO HanpsHKEHHS 3,0
[TpoekTHO-pacyeTHbIE PadOTHI 7,0
Wuble 3aTpatsl 50
Hror 60,4
[TporHo3upyemsle JOXO0/bI, IKCIUTyaTalIMOHHBIE PACXO/IbI ¥ IPUOBLIb MTPEACTABIICHEI B TA0IHUIIE 5.
Tabmuma 5
ITporHo3 ro10BEIX (PMHAHCOBBIX MOKA3aTEICH
IToka3arens Cymma, MutH ipamMoB PA
BanoBoii 10xon 15,9
3apaboTHas 1aTa, OlepalMOHHBIE PACXO/Ibl, TEKYIMH PEMOHT Y JIMKBHIALUS aBapHii 7,0
[MouumHe! ¥ poYre 00s3aTeNbHBIC TIATEKH 0,2
AwmoprtuszanmonHbie Tpathl (¢ yueToMm 30-IeTHeH IKCITyaTarum) 2,0
Wubie 3atpaTsl 0,2
[Tpu6sLIb 10 yIUTaTh HajloTa Ha IPUOBLTE 7,4
Hanor na npubbuib 1,5
Uwucras npuObLTH 5,9

JlaHHEBEIE O TOMOBBIX PAacxojax, MpeacTaBlIeHHbIe B Ta0IHIEe 5, OCHOBAHBI Ha JIEHCTBYIOMINX HOPMATHBHO-TIPABOBBIX
aktax PecryOmukn Apmenus. COrylacHO 3THM JOKYMEHTaM, HAJIOT Ha JOOaBJICHHYIO CTOMMOCTh M HAJIOT Ha MPUOBLTH
cocragnser 20 %', a HayoT Ha umymiectso — 0,6 % (oT ocTarouHoi cTonMocTH). Ha OCHOBE JaHHBIX O CTPOUTEIBCTBE
W TEeKYIIUX ONepanuoHHbIX pacxogax MIDC B Tabnuie 6 mpHBEIeHb OCHOBHBIC IOKa3aTeslid (DUHAHCOBOU
3¢ EKTUBHOCTH.

Tabiuma 6
[MokazaTenu ¢prHAHCOBOH 3P HEKTUBHOCTH

IToxasarens En. uzm. 3HaueHue
BHyTpeHHAS HOpMa JOXOTHOCTH % 10,4
CpoOK OKyITaeMOCTH JeT 9,0

" Hayastani Hanrapetut’yan Harkayin orensgirk’, HO-165-N, yndunvats 2016 t’vakani hoktemberi 4-in [Hanorossiit Kogekc Pecrry6muxu ApMenus,
3A-165-H. Ipunsr 4 oxtsi6ps 2016 roma. Ha apm. si3.].
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OOcy:xaenne W 3akaoveHus. 13-3a ropucroro penbeda Ha Oomblueil Teppuropun PecrryOnuky ApMeHus s
PEryJIMPOBKH JaBJICHUS] B BOJIOIIPOBOAHON CETH YacTO CO3Jal0T MECTHOE compoTHBieHue. Kak mpaBuio, peds HIeT O
MOJYOTKPBITHIX KJIAalaHAX M YCTAHOBKE OOOPYZOBaHMS ISl PETyIMPOBKHM IaBieHus. OCHAIleHWE Y3JI0B CETH
CIELMAIbHO  pa3pa0OTaHHBIMH TypOMHAMH IO3BOJHMT INpeoOpa3oBaTh HMCKYCCTBEHHO CO3MAHHYIO MECTHBIM
COIIPOTHBIICHUEM M TIOTAIICHHYI0O MEXaHWYECKYI0 JHEPrHI0 B 3NEKTpuuecKkyto. CleayeT OTMETHUTb, YTO TOJIBKO B
cucreMe BopomnpoBonHoi cetn EpeBana ycranoBieHo 6oinee 300 mOMyOTKPHITHIX 3aABIKEK W OOOPYHOBAHHS IS
PETyIUpOBKH IaBieHHsA. MHOIMM M3 HHX TpeOyercst 3aMeHa. Ha peMOHTHpYeMBIX ydacTKaX MOXKHO IPUMEHHTb

peuicHus, NpeajIoKCHHbIC B HaHHOﬁ CTaThC.
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