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The paper substantiates and proves the expediency of
improving the system of technical water supply of the power
complex by modernizing the cooling tower to improve its
operation and reduce the flow of water to it as a significant
object of water consumption in the energy complex.

The design of the modernized cooling tower and
separated elements of the system of technical water supply
at heat and power plant is presented. The results of
analytical and design studies of the reconstruction and
modernization of cooling towers of the thermal power plant
and the process of system of water supply are presented. The
complex of measures to introduce innovative energy-saving
technologies to the system of technical water supply at heat
and power plant is developed and presented.

The scientific novelty of the results is to confirm expe-
rimentally the effect of reducing the flow of technological
water and to improve the operation of the water cooling
system in counter cooling towers. From the results of the
study, it was concluded that with an increase in the thermal
load of the cooling to 350 Gcal / h, its cooling efficiency
increases compared to the design.

It should also be emphasized that the application of the
irrigation system PR-50 of the firm “Brotep-ECO” ensures a
lowering of the temperature of the circulating water to 12—
13°C, which is 3+4°C more than the normative value for
asbestos-cement irrigation. The installation of the water-
absorber BC-150 of the firm “Brotep-ECO” allows to reduce
the drop loss of water to 0,001% of the total flow of
circulating water to the cooling tower.

The obtained results of the performed thermal, aerody-
namic and techno-economic calculations of the modernized
cooling tower form the basis for introduction of engi-
neering and technical development to improve the tech-
nological water supply system of the district heating power
plant.
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YAOCKOHANEHHA CUCTEMM TEXHIMHOIO
BOAONOCTAYAHHA EHEPTETUYHOIO KOMIJEKCY

B.IL ITaBeako, JI.B. JlicoBuk, M.B. Tepedenko
Hayionanvnuii ynieepcumem xapuoux mexmonozit

Y cmammi obrpynmosana i dosedena OoyinbHiCMb YOOCKOHANCHHS CUCTEMU
MEeXHIUH020 B8000NOCMAYAHHS EHEeP2eMUYHO20 KOMNIEKCY WIIAXOM MOOepHi3ayii
2PAoOUpHi 3 Memoro NOKpaujents ii pobomu i 3MeHuleHHs sumpamuy 600U HA Hei K
HA 3HAYHULL 00 '€KM 8000CNONCUBAHHSL 8 eHEPSOKOMNIIEKCI.

Tlpusedeno KoHcmpyKyito MOOepHi308aH0i epadupHi bauimosozo muny i okpe-
MUX eleMeHmie cucmemu mexniynozo eodonocmavanna TEL]. IIpedcmasneno pe-
3YAIbMamy  AHATIMUYHUX | HPOEKMHO-KOHCIPYKMOPCLKUX 00CNi0NHCEHb DEKOH-
cmpykyii i MoOdepHizayii epadupensb menioereKmpocmanyii ma cucmemu nooayi
mexHono2iunol 600u. Po3pobnenuil i npedcmasieHuil. KOMUIEKC 3aX00i8 U000
BNPOBAOINCEHHS THHOBAYIIHUX eHep2030epiealoyux MexXHON02I V cucmemi mexuiu-
Ho2o sooonocmayans TEL].

Haykoea nosusna pesynomamis 00CnioxicenHs NOAeA€ 8 eKCNEPUMEHMATIbHOMY
niOMBEPONCEHHT eheKmy 3MEeHULeH s GUMPAmU MexXHOI02IYHOI 600U ma nokpauje-
HHS1 pOOOMU CUCTHEMU OXOL00AHCEHHSL 800U 8 DAUIMOBUX NPOMUMEHITIHUX SPAOUDHSIX.
3 ompumanux pe3yromamis 00CIIONHCeHHS 3POONIEHO BUCHOBOK, WO NPU 30i1bULEHHT
Men08020 HABAHMAadCeHHs 2padupui 0o 350 ['kan/200 oxonodoxcysanvha eghex-
MUBHICMY i1 3pOCMAac NOPIBHAHO 3 NPOEKMHOIO.

3acmocysanns spowysaua IIP-50 gipmu « BPOTEI-EKO» 3abe3neuye sHudice-
HH memnepamypu yupkyasyiunoi éoou oo 12—13°C, wo na 3+4°C 6imvwe 6i0
HOpMAMUBHOT Genudunu 01 a30ecmoyemMeHmno20 3poulyeaya. Bcmanoenenms
soooynosniosawa BC-150 ¢pipmu « BPOTEI-EKO» dae 3mo2y 3meHuumu Kpaniu-
HHuU uHic (empamy) eodu 0o 0,001% 6i0 3azanbHOi eumpamu YUpKYIAYIUHOL
800U HA 2PAOUPHIO.

Ompumani pe3yriomamu UKOHAHUX MENI08020, AepOOUHAMIYHOZ0 U MeXHIKO-
E€KOHOMIUHO20 DO3PAXYHKI6 MOOEPHI308aHOI 2pAOUPHI CKIA0arOmb OCHO8Y Ol
6IPOBAONCEHHS  [HHCEHEPHO-MEXHIUHOI PO3POOKU 3 YOOCKOHANIEHHA CUCeMU
MEXHOA02TYHO20 B00ONOCTHAYAHNS MENI0eNeKMPOYESHMPATi OIOYHO20 MUNY.

Knrouoei cnoea: mooepuizayis, egpexmuenicmov, 2paoupHs, MenioeieKmpo-
yeHmpains.

IMocTranoBka mpodsemu. CydacHi eHEpPreTHYHi KOMIUIEKCH, 30KpeMa Teruio-
enekrpouentpaini (TELL), xapakTepu3yrOThCsl 3HAYHUM CIIOKMBAHHSM €HEPIOHO-
ciiB y pi3HHX BUax (MAJIKWBO, BOJA, MOBITPS), @ TAKOXK 3HAYHHM BUKOPHUCTAHHIM
BOJIHUX PECYPCiB JJIsl TEXHONOTTYHUX MoTped. ChOroHi, B yMOBaxX CTPIMKOTO M-
BUIIEHHS IIiH HA €HEProHOCIT, MOCTANI0 MUTAHHS 3HAYHOTO 3MEHIICHHS CIIOKHBA-
HHS 1X Yy BCIX rayry3sX HapOJHOTO TOCIIOAPCTBA, B TOMY YHCIHI 1 B €HEPreTHIHUX
KOMILJIEKCaX.

B eHeprernuHiii Tamy3i OCHTh TOMIMPEHHM € BUKOPHCTAaHHS B CHCTEMax
TEXHIYHOTO BOJIONIOCTAYaHHs OAITOBHX TPATUPEHb SK OMHOTO 3 HAWBaXKIMBIIIHX
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CNIEMEHTIB CHCTEMH. AJle y 3B’sI3Ky 3 BHUEPITHICTIO pecypcy ix poOoTH moctae
MUTAHHS PEKOHCTPYKIIiT (MolepHizallii) rpagupenb. BpoBayKeHHSI HOBUX CHCTEM
nmojiavi, po3MUJICHHS BOIU, MOJEPHI3aIlisl 3pONIyBaviB i BOJOBJIOBIIOBAYIB JACTh
3MOTY TIOKPAIIUTH TIPOIleC eKCITyaTalii TrpagupeHb 1 3MEHIIUTH BUTpaTH Ha
BUPOOHHUIITBO TEIUIOBOI 1 €IEKTPUYHOT eHeprii.

Mera crarTi: po3poOMTH KOMIUIEKC 3aXOJIB IIOAO IMiJBUIICHHS CHEPro-
eeKTUBHOCTI TeroeHepreTuunoro oonagHands TEL], 30kpema cuctemMu TexHIY-
HOT0 BOJOIOCTAYaHHS, IUIIXOM MOJIEpHI3allii OJHOrO 3 TOJIOBHUX €IEMEHTIB Ili€l
CHCTEMH — TPaJIUpHi.

Marepiaau i MeToau. Himkde HaBOAMMO MPUKIIA PO3pOOJIEHOTO HaMH BapiaHTa
YIOCKOHAJICHHS. CUCTEMH TeXHIYHOro Bojornocrauands TEIl 3 mMeroro 3MeHIICHHS
BUTPATH BOJIU SIK HA CAMY CHCTEMY, TaK 1 Ha EHEPreTUYHHI KOMILIEKC B IILJIOMY.

Ha puc. la i 16 npencraBneHi cxema 0amToOBOi MPOTUTEUIHHOI IpaupHi 1O 1
TicIst MOJiepHI3allii, IUIs sIKOi OyiH po3poOJieH] TeXHIUHI pillieHHs!, 3aIIPOIOHOBAHI
MaTepianay 1 METOAM 100 YAOCKOHAICHHS il KOHCTPYKIIii, a TAKOXK MependadeHuit
KOMITJIEKC 3aXOJliB MO0 MiJABHIIECHHS eeKTHBHOCTI pOOOTH TPajupHi B yMOBaX
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Puc. 1a. BamToBa nporuteyiiina rpagupHs (10 MoaepHizanii): | — BuTsDKHa OarTa;
2 — BOJIOYJIOBIIIOBaY; 3 — cHCTEMa BOAOPO3MOAUIECHHS; 4 — 3poIyBay;
5 — NOBITPOPETYJIIOUNI MPUCTPil; 6 — BOH030ipHUIA OaceiiH; 7 — Hecy4Hii OOpHHUNA KapKac
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Broku 3poryBasbHOrO IPUCTPOIO

Puc. 16. Cxema MoepHi30BaHOi 0alITOBOI NPOTUTEYiliHOI rpasupHi

[TpuitHATI TeXHIYHI pillIeHHs 111010 MOAEpHi3allii rpaaupHi (puc. 1):

1. [TepenbauynTh MiABHICHHS OXOJOKYI0UO0] e eKTHBHOCTI TpaupHi (3HUMKE-
HHSI TEMIIEPaTypH OXOJIOKEHOT BOJIM) TTOHAI HOPMATUBHY BEIMYMHY, TOPIBHAHO 3
rpagupHero 3 a30eCTOLEMEHTHUM 3polyBaueM, Ha 2,8—5,4°C 3aeKHO Bl BEIU-
YHHH [10/1a41 0XOJIOKYI0UO0T BOJAM MUPKYJIAILIHHUME HACOCAMHU.

2. 3aMiHUTH iCHYIOUMHT a30€CTOIEMEHTHHI 3pOIyBay Ha Cy4acHUH 3 MOMIMEPHUX
Marepiais, M0 MOXKe 3a0e3MEINTH HEOOXIHY OXOJNIOKYI0UY e(heKTHBHICTD TpaIpHi.
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3. IlepenbaunTn 3aminy poOOYHX a30eCTOIEMEHTHHX TPYO CHCTEMH BOJIOPO3-
JIJIEHHS TPaJIUpHi Ha cTalieBl. PeKoMeH0BaHA BHCOTa YCTAaHOBKU PO3MOILTBHUX
TpyO Hal BepxoM 3porryBada — He MeHmie 0,5 M. JlonmycTiMa MBUAKICTh BOIU B
pO3MoIUTEHUX Tpybax — 2 m/c.

4. TlepenOaunTé MOXKIUBICTD 3HMKCHHSI MO3HAYKH YCTAHOBKH CHCTEMHU BOJIO-
PO3IOIUIEHHSI TPaJMPEHb IPY YMOBI YCTAHOBKH 3pOIIyBava MEHIIOT BUCOTH, HIX B
ICHYIOUHX TPaJIAPHSIX.

5. [epenbaunT YCTAaHOBKY PO30OPH3KYIOUMX COIEN YIAPHOrO THUITY 3 Hepdhopo-
BaHMMH BifIOMBa4aMH 1 BEPXHIM HANpsIMKOM BHXiJIHMX OTBOpiB. PoOounii HOMI-
HAJTBHUH HaITip BOIM TIEepe/1 COoIIaMH MoBHHEH ctaHoBUTH 1,6—1,8 M. KoHcTpykitis
coIIa MOBWHHA 3a0e3rmevyBaTi PIBHOMIPHHUI PO3IMOALT BOAM TIO ILJIOIII 3polTyBaya.

6. IlepenbaunTi ycTaHOBKY KiHIIEBHX NMPOMHBHHX COIENl Ha poOOYHMX TPyOO-
MPOBOJIaX CHUCTEMH BOJIOPO3AUICHHS, SKi BHKIIIOYATh 3aCMIYCHHS KIHI[CBUX MILIs-
HOK TpyOOIpoBOIiB 1 3a0e3neuaTs IpeHaKk BOAM 3 HU3 HA Yac 3yITUHKH IPaJUpPHI.

7. Ilepenbauntu 3aMiHy 3pyHHOBAHOTO JCPEB’STHOI'O BOJO YJIOBIIOBaua Ha
MOJIMEpHUH, SIKAH MOXE OMHMpATHCS Ha ICHYIOUY 0aJo4Hy KIITKY 0e3 JT0IaTKOBUX
orop. BenuurHa KpallJIMHHOTO BUHOCY TOBHMHHA ckiaaatd He Oumbine 0,01% Bin
BUTPATH BOJIU Ha TPAJUPHIO.

8. IlepenbaunTn 3axucHe (rigpodoOHE) MOKPUTTS BHYTPILIHLOI TTOBEPXHI 000-
JIOHKW BUTSDKHOI OalllTH IpaJMpHi HA PiBHI BiJ MOYaTKy OOOJOHKH OamiTH JI0 TO-
3HAYKH YCTAaHOBKU BOJOYJIOBIIOBAYA.

9. BukoHaTH BiIHOBJICHHS (CaHAIIil0) IMOIIKOKEHUX IUISTHOK OOOJOHKUA BH-
TsOKHOI OamTH rpaaupHi. [Ipn HeoOXiMHOCTI BUKOHATH 3axXUCHE (TiapodobHe) 1mo-
KPHUTTS BHYTPIIIHBOI TOBEPXHI 0OOJIOHKH BUTSDKHOI OAIITH.

10. IMepenbaunTu 3aX01¥ MPOTH OOMEP3aHHST KOHCTPYKIIiH BOJOOXOJIO/PKYIOUOTO
MPHUCTPOIO TPAJUPEHB:

- peMOHT ab0 3aMiHa TOBOPOTHHUX IIMTIB TOBITPOHAIPABIISIOUYOT0 KO3UPKA TaM-
Oypy npoTu 00JIeICHIHHS;

- YCTaHOBKY I10 MEPUMETPY BUTSDKHOI OaIliTH Ha MMO3HAYIll BEPXY HOBITPOBXIi-
HUX BIKOH (Imix 3poIlyBadyeM) KUIBI[EBOrO TPYOONPOBOAY TEILIOi BOAM 3 PO3-
OpHM3KYIOUMMH COIUIAMH T4 apMaTypoIo.

11. TlponyckHa 3AaTHICTH KiIBIIEBOTO TPYOONPOBOAY MOBHHHA 3a0€3MeUyBaTH
25% HOMIHAJILHOI BUTPATH BOJIU HA IPaMPHIO.

12. TlepenbaunTyl yCTAaHOBKY HaXHMIJICHUX PEIIITOK Ha BOJOBUITYCKHUX TOJIOBKAX
BON030ipHUX OaceifHiB TpajupeHb. BukoHatd peMoHT abo 3aMiHy BITPOBUX
TIeperopoJIoK.

13. IepenbaunTn Mogady TeIwIol BOOM Yy BOAO30IpHUI OaceiiH rpaaupHi JUIs
Horo o0irpiBy mpH BiAKITIOYEHHI TpaJiMpHi 3UuMol0. BuTtparta Bomu B OaceiH NOBU-
HHa cKIazaty omu3bko 10,0 Trc. M/ro.

Mogaepnizatis rpaaupHi (puc. 1) nepenbavae Kilbka eTaris:

- BiJHOBJICHHS Oy/iBENIbHOI KOHCTPYKIIIT IpaJMpHi 3 YCYHEHHSM YCiX HasBHHX
e EKTIB;

- 3aMiHa a30€CTOIEMEHTHOr0 3pOIllyBaya Ha MOJIIMEPHHH 3 PO3PAXYHKOM aepo-
JMHAMIYHUX OIIOPIB;

- BITHOBJICHHSI TiIpaBJIIYHOI CHCTEMH 3POIICHHS;

- 3aMiHa JIepeB’ IHOT'O BOJIOYJIOBJIIOBaYa Ha MOJIMEPHUH;
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- po3po0OKa 3ax0IiB 3aXUCTY I'PAJUPHI B 3MMOBHUH MEPioJI;

- XiMiuHa 00poOKa BOJM Ha ITiPKUBJICHHS,

3 aHamizy JiTepaTypHuX kepen [1] Ta MpoBemeHOro aHAJITHYHOTO JOCHi-
JDKEHHS1 OyJIO OOpaHO 1 3alpoIlOHOBAHO [0 YCTAHOBKH IOJIMEPHHUN 3pOIIyBay
tuny [1P-50 ¢pipmu « BPOTEIT EKO» [2].

Bubip 3pomrysaya tuny [1P-50 € HeoOXigHUM pillIeHHSAM JUIsS 3aCTOCYBaHHS B
CHepreTuYHil, XiMi4HiH, METaIypridHii Ta Xap4oBid MPOMHCIOBOCTI, J¢ SKICTh
BOAY HWU3bKA. BIH HiAXOOUTH IS OXOJIODKEHHS BOAW 3 OUIBII BUCOKUM BMICTOM
CYCIEH3I1H, MaCTHII 1 BUCOKMM TIOTCHITIANIOM JyIs 30UIbIICHHS 00’ €My BUPOOHHIITBA.

[Nakern 3pornyBaya I[IP-50 ckmamaloThCs 3 INTAMIIOBAHMX IIOTIETHIICHOBUX
TPUKYTHUX TIPU3M, 3’€JJHAHUX CITKOIO 3 apMaTyporo ab0 TEPMOIUTABKIMH IOJTIETH-
JICHOBUMH JIpOTaMu Ut opMyBaHHsI OnokiB. KOHCTpYKTHBHI OCOOIMBOCTI TpH-
KyTHOI MIPHU3MH 3polyBada 3a0e3MeuyloTh PIBHOMIPHHN TOTIK BOAW Ta CHOPHUSIOTH
MIJBHUIICHHIO TEIJIOBOI €pEeKTUBHOCTI Horo.

Koncrpykuist 3pomyBaua [IP-50 i #oro xapakrepucTUka TNpeACTaBICHI Ha
puc. 2 i B Tabm. 1.

60

50

57—67

Puc. 2. Koncrpykuisi mosiimepnoro 3pomysava ITP-50

Tabnuys 1. Xapaktepucruka 3pomysada [TP-50

[Tapamerp OpunHuLs BUMipy Benununna
Tun ITP-50
Marepian ITH/L
KoHkpeTHa 1m1o11a NOBEpXHi M/’ 60 (80)
TpuKyTHa BHCOTA IPU3MHU MM 50
JIoBXKMHA yITaKOBKH MM 1000 (1200; 1500; 2000)
IupuHa ynakoBKH MM 450 (500)
Bucora ynakoBku MM 440 (50; 110; 160)
Makc. Temneparypa 3acTOCyBaHHS °C 80
Bara Kr/M> 34
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3anponoHoBaHa MOJIEpHi3allisl OBMHHA 320€3MEUYUTH MOKPAIIEHHS OXOJOKY-
BaJIbHOI 3J]ATHOCTI TpagupHi. Y pe3ynbTaTi MoJiepHi3allil BiTHOBIIOIOTBCS OMOPHA
KOJIOHAJIa, 3aJ1i300€TOHHMI KapKac, 30BHIMIHS TOBEPXHS BEXi; 3aMiHIOIOTBCS 3pO-
IIyBad, BOJOYJIOBIIOBAY, BOJOPO3MOMUIBHUN TPUCTPIA TpaJupHi; 3MOHTOBaHA
CHCTeMa 3HMOBOTO ODIrpiBy.

3poiryBad rpaaupHi sIBJIsSE€ CO00I OJIOKH, BHUTOTOBJICHI 3 IOJINPOIiIEHOBOT
¢dorbry, SKi yKIanaThcsd Y IBa SpyCH — HIXKHINA BrcoToto 0,6 M 1 BepxHill BUCO-
toto 0,3 m. ns 3amobiranHsi MeXaHiYHUM YIIKO/DKEHHSIM (HONbIU Bill yaapHoi mii
MaIal0YuX Kpareis BOJAM Ha 3pOIlyBay IMOKIaJIeHa 3aXHCHA CITKa XBHIISICTOTO MPO-
¢inro. BogoynnoriroBad rpaiupHi 3anponoOHOBaHO 3MOHTYBATH 3 OJIOKIB, SIKi 30H-
paroThes 3 MpodLTIB y BUMIIAI HAa MIBXBWI A0BXKHHOKO 2400 MM 1 BUCOTOO (hikca-
TOpiB 175 MM.

Marepian 3pouryBaya i BOJIOYJIOBITIOBAYA — MOJIMPOITiIEH, 3aXUIIEHUH BiJl aii
yIpTpadioneToBUX MPOMEHiB. MarictpaidbHi TpyOONpPOBOAM pO3MOALTY — 31
craneBux Tpyo ©D820%7 MM, poboui po3moxinbpyi TPyOONPOBOAM — CTaleBi
D194x6 MM, obmagHaHi BOJOPO3OPU3KYIOUMMHU COIUIAMH yJApHOTO THITY 3
nepdopoBaHUM BifOMBAYEM 1 BEpXHIM HANPSIMKOM BUXIZHOTO OTBOpY (D22 MM).

Jnst 3ario6iranHas 00JIeICHIHHIO MOBITPOBX1IHUX BIKOH B3UMKY Ta 3MECHIICHHS
MOBITPSIHOTO MOTOKY Tepe0adacTbcsi MOHTAX JIiHIT 3MMOBOTO 0O0ITpiBY, LIO SBIISIE
co0010 KiblleBU TpyOoIpoBia B426x7 MM, po3TalllOBaHWI Ha BEpXHiil TpaHi 1mo-
BiTP03a0ipHOTO MPHCTPOI. Y KIIBIIEBOMY TPYOONPOBO/AI BHUKOHAHI OTBOPH
niamerpoM 22 MM i3 KpokoM 210—225 MM, siKi CpsSMOBaHI TAKUM YHHOM, IO
TEeIa BO/a, SIka BUILUIMBAE, PO30PU3KYETHCS BHHU3 Y MOBITPO3abipHHUNA MPHCTPIid,
CTBOPIOIOYH TI0 TIEPUMETPY BeXi BOJSHY 3aBicy. KiiblieBuil TpyOompoBia po3ii-
JSIETBCS Ha JIBa CETMEHTH, KoXHUU 1o 180°, ocHaleHi apMaTyporo 3 eleKTpHY-
HUM TIPUBOJIOM.

J7ist mpoMUBaHHS TPYOOIPOBOY 3UMOBOT'0 00ITpiBY Ha HOT0 TYMUKOBUX JIISTH-
Kax mnependaveHi aApeHaxkHi il @100 MM 13 apMaTyporo (ycboro 8 mir.).

Ha topiisx TpyOOnpoBoIiB BOIOPO3NOAUTY MepeadadeHi 3HOMHI 3arayIiKy IS
MOXIIMBOCTI IIPOMUBAHHS 1 OUUIIEHHS iX.

PesynbraTn i o0rosopenns. B tabn. 2 HaBeneHi JaHI 100 TEXHIYHOI Xapak-
TEPUCTUKU TPAIUPHI 1 MPENCTaBICHI ASIKI pe3yJIbTaTh A0 1 MiCisi MOAepHizalii i
3a 3a[POIIOHOBAaHIM BapiaHTOM.

Tabnuya 2. TexHiuHAa XapaKTePUCTUKA IPaJMPHI Ta esAKi pe3yJbTaTH 10 i micJs i
MoaepHizamii

[Tapamerp Opn. BUMipy HO. Hicn_;{
MojiepHizanii | MomepHizamil
1 2 3 4
ITpoayKTHBHICTb M /rox 28-10° 28-10°
I'ycTHHa 3polIeHHs M/(MTO1) 8,75 8,75
TemnepatypHuil nepenaf, °C 10 12,5
TeruioBe HaBaHTAXKEHHS I'kan/rox 280 350
[InToMe TemnoBe HaBaHTAKEHHS MKaJ'I/(Mz'FOZI) 87,5 109,38
BenuuuHa KpanenbHOro BUHOCY % 0,02 0,01
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IIpooosoicenn maon. 2

1 2 3 4
I'nmubuHa Bomu y Bogo30ipHOMY OaceiiHi M 1,75 1,75
Bucota BUTSDKHOI OaiuTu M 82 82
Bucota noBiTpoBXiAHUX BIKOH M 5 5
Bucora 3poutyBaua M 2,5 0,9
3MouyBaHa OBEPXHS THC.M 440 460
JliameTp BXiJHUX TPYOONpPOBO/IiB MM 1600 1600
JiameTp oTBOPY pO30PU3KYIOUH COIIEl MM 24 22
KinbkicTs conen IIT. 3780 4251

3 HaBeleHHMX Yy Tabn. 2 pe3yibTaTiB MOXKHA 3POOMTH BHUCHOBOK, IO IPH
TEIUIOBMX HAaBaHTAKCHHAX IpaaupHi B Mexax Bix 200 mo 350 'kan/roa oxomomky-
BaJlbHa e(pEKTUBHICTh TPaJAMpPHi 30UIBIIYETHCS TIOPIBHSIHO 3 MPOEKTHO. 3acToCyBa-
HHSI TTOJTIMEPHUX 3POLIYBayiB CYTTEBO 30UIBIIYE TEIUIOBE HABAHTAXKEHHS TPaJIUPHI,
30LTBIIYETHCS TEPMIH CIIY»KOM 3pOIyBayda i BOJOYJIOBIIOBAYA, 1110 MPU3BOAUTH 10
3MEHILICHHS BUTpAT Ha PEMOHT. TakoK BapTO 3ayBa)KHTH, IO KOMITAKTHI PO3MIpH
3pollyBaya 3MEHIIYIOTh HaBaHTa)KCHHS Ha OMOPH, BOHM CTalOTh OUIBII CTiHKI 110
30BHIMIHIX (aKTOPiB, MIIAIOTHCS YUIICHHIO.

BukoHaHW#i HamMH TEIUIOBHH PpO3paxyHOK JJIsl MOJEpPHI30BaHOI TpajupHi i3
3acrocyBanHsM 3pomryBayda [1P-50 ¢pipmu « BPOTEII-EKO», sixuit mpu BUCOTI Hioro
1 merp 3a0e3meuye 3MEHIICHHS TEMIICPaTypy IUPKYIISIiAHOT Boau a0 12,67°C, mio
Ha 3,67°C Oinplie BiJi HOPMATUBHOI BETHMYUHH JUIs a30€CTOIEMEHTHOTO 3POIIY-
Baya. BTpatu Boam mpu 11 0XONOJPKEHHI (BUNIApOBYBaHHI) CKIanaloTh 2,7% Bix
pPO3paxyHKOBOI1 (ITPOEKTHOI) BUTpATH BOJAM Ha TpaaupHIO. BcTaHOBICHHS BOIO-
yinorioBada BC-150 ¢ipmu «bPOTEII-EKO» nae 3Mory 3MeHIINTH KparIMHHUAR
BuHic Boau 10 0,001% Bix 3arajabHOI BUTPATH HMUPKYJIAIIAHOI BOJM HA TPaIUpPHIO.
Jnst 3a0e3neueHdss YMOBHO ITOCTIHHOTO XIMIYHOTO CTaHy HUPKYISIIHHOT BOAM
OyJi0 po3paxoBaHO BUTPATY BOJHM Ha MPOMYBKY 3 HIKHIX TOYOK aBaHKamep (st
BUJAJICHHSI COJICH, SIKI 3JIMIIMIMCS TIPU BUIApOBYBaHHI), sika ckiana 0,9% Bix
3arajbHOI BUTPATH TEXHIYHOI BOIU Ha TPaUPHIO.

OKpiM TerI0BOro, BUKOHAHO aepOJMHAMIYHHN PO3PaxXyHOK sl BU3HAYCHHS
aepoJMHAMIYHUX KOE(QIIIEHTIB OMOpy 3pollyBaya, OMOpy BXOAYy B TPaJHPHIO,
OTOPY BOAOPO3MOUIBLUOrO MPUCTPOIO, OMOPY BOIOYJIOBIOBaYa, OMOPY JOILY,
3arajibHOrO OIOpPY, MOBHOTO aepPOAMHAMIYHOIO OMOpPY TPaJUpHi, a TaKOX CHIIH
TArW B Hild. Ha mifcraBi aepoanHaMIYHOIO po3paxyHKy Oyjia OTpHMaHa KibKicHa
XapaKTepUCTUKA BHTPATH TMOBITPs, SKE MPOXOMUTH Yepe3 TpajupHIO Ta HOro
BITHOCHY BHUTpaTy.

Meroro TNpoOBelEHHS TEXHIKO-€KOHOMIYHOI'O0 PO3PAaxyHKY OYyJiI0 BU3HAYCHHS
JOLTBHOCTI MozepHizalii rpaaupHi. Tak, 3a 1 pe3yibTaTaMd MOXKHA 3POOUTH
BHCHOBOK, II[0 PO3paxOBaHUM YMCTUN MPUBEACHUHN MOXI] — BEIMYMHA MO3UTHBHA
i cknazgae 30,04 muH TpH. Lle o3Havae, Mo Bigmava Bijg MoJepHi3alii TpaupHi Ha
30,04 MJIH IpH HEPEBUIILYE MEPEKPUTTS IHBECTUIIMHUX BKJIaJCHb, 1[0 CTAHOBJIATH
3 ypaxyBaHHSIM MOJIATKy Ha JJOAaHy BapTicTh 126,53 MIIH rpH.

Inpexc moxigHocTi cknamae 1,24. lle o3Havae, 10 Bijjaya Bif BIOPOBaIKCHHS
MPOEKTy MojepHizamii B 1,24 pa3a nepeBUIIye IHBECTHUIIINHI BKJIagaHHs. [HaKiie
Ka)Ky4H, 3 ONIHI€T IPHBHI BKJIA/IaHb TepeidavaeTbesi OTpUMyBaTh 1,24 rprBHI Biiadi.
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Peanpuuil (AMCKOHTOBAHWMIA) TEpio TOBEPHEHHs IHBECTHII 3HAXOAUTHCS B
MeKax >KHTTEBOIO IUKIY POCKTY 1 ckinanae 4,04 poky.

[TopiBHSHHS PO3PaxOBaHUX IOKA3HUKIB 3 HOPMATUBHUMH 3HAYCHHSMHU Ta iX
aHaJIi3 J1a€ 3MOry 3pOOMTH BHCHOBOK PO JOIUIBHICTH MOACPHI3allii IpaJupHi 3a
3arpONOHOBAHUM HAMH BapiaHTOM.

BUCHOBKM

1. 3anpomonoBanuii BapiaHT MojepHizamii rpaaupui TEL] cyrreBo mimBumiye
eHeproe()eKTUBHICTh I[LOTO OCHOBHOTO €IEMEHTa CHCTEMH TEXHIYHOI'O BOJIO-
MOCTavYaHHSL.

2. IpakTryHe 3HAYEHHSI OTPUMAHHUX PE3YJBTATIB JOCTIKEHHS pOOOTH MOJEp-
Hi30BaHOI TPaJUpHi MOJATa€ y MOXKIMBOCTI BIPOBA/PKECHHS I[LOIO MPOEKTY B
CHUCTEMax TEXHIYHOI'0 BOJOIOCTAYaHHS TEIUIOBMX €IEKTPOCTAHIIIA OJIOYHOr0 THITY.
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