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AHOTALIIS

B poGoTi npencraBieHo airopuT™, MpU3HAYCHUN 711 BUSHAYEHHS PaJilycy
e(eKTUBHOTO TEIUIONOCTAYaHHS 3 ypaxXyBaHHSM TOIOJIOTT KOHKPETHOTO paiioHy
Ta MPOTHO30BaHO1 KOH(DIryparii TEII0BOr0 HaBaHTAXXCHHS, 3 METOIO JTOCATHEHHS
onTuUMIi3alii BHUTpaT eJeKTpuuyHOi eHeprii. s neMoHcTparii 3acToCyBaHHS
3alpOINOHOBAHOTO alropuTMy Oyia B3sta Mepexa ¢uni KomyHansHOTO
NIAIPUEMCTBA KOHLEPHY «MIChKI TEIIOBI Mepexi» OIeKcaHIpiBCHKOro pailoHy.
Y poGoti Oynu mnpoBeAeHI PpO3paxyHKH BUTpAT, MOB'A3aHUX 13 peai3alliero

HpOCKTiB, B 3aJICKHOCTI BiI[ HOTY)KHOCTi JO0OJAaTKOBOI'O TCIIJIOBOI'O HABAHTAKCHHA.

KIJIIFOUOBI CJIOBA: Temionocradands, po3MOALT TEIJIOTH, HACOCHUU

arperart, BUTPaTy €JIEKTPUYHOI EHEPTii, €PEKTUBHICTb.

ABSTRACT

The work presents an algorithm designed to determine the radius of effective
heat supply, taking into account the topology of a specific area and the predicted
configuration of the heat load, with the aim of achieving optimization of electricity
consumption. To demonstrate the application of the proposed algorithm, the
network of the branch of the Municipal Enterprise of the concern "Municipal Heat
Networks" of the Oleksandriv District was taken. In the work, calculations were
made of the costs associated with the implementation of the projects, depending on

the capacity of the additional heat load.

KEY WORDS: heat supply, heat distribution, pump unit, electrical energy

consumption, efficiency.
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BCTVII

Ak BiOMO, CIOKMBaHHS €HEprii Oe3mepepBHO 3pOCTaE, MO € HACIIIKOM
npolecy 1HAycTpiatizamii, 301IbIIeHHsI €eHEPrOBUTPAT HAa BUAOOYTOK MPUPOIHUX
pecypciB 1 poOOTy TpaHCIOPTYy, MIABUIICHHS POJIIOYOCTI TIPYHTIB Ta IH.
Hes3Baxkaroun Ha po3BUTOK HAIIOi KpaiHU, MAJIMBHUN OajlaHC 11 POTATOM Oaratbox
POKIB € JOCUTh HANpYy>KEHUM: BUIEPEHKAIOUUMU TEMIAaMH 3pOCTae€ MoTpeda B
[aJIMBI, 1 YaCTO BOHO BUTPAYAETHCS MAPHOTPATHO.

LlenTpanizoBaHe TEIUIONOCTAYaHHS M. 3alOpLKKsS BUKOPUCTOBYE Y SIKOCTI
OCHOBHOTO JDKEpelia TEIJIOBOI €HEPTii MOTYXHUX ONaOBAJIbHUX KOTEJIEHb 13
BOJIOTPIMHUMU KOTJaMH, SIKI MPAIO0Th Ha pupoaHomy rasi. Ilpuponnuii ras e
HaWBaXJIMBIIIKM BHJIOM OPraHIYHOrO TajauBa. B jaHuil 4ac NpoOgOBKYEThCA
TEHJEHLIs 10 30UIbIIEHHS YaCTKU MPUPOJHOTO razy B NaJIMBHOMY OallaHCI.
KorenbHsi crnokuBae BeNMUYE3HY KUIBKICTh MPUPOIHOTO Trazy Hjisi BUPOOICHHS
TEIJIOTH Ha ONAJICHHS Ta rapsiie BOJONOCTaYaHHS.

KorenwsHi moBuHHI 3a0e3neunty Oe3nepediiiHe Ta sIKICHE TETUIONOCTadYaHHS
CHOKHMBA4YIB KUTJIIOBO-KOMYHAJIBHOIO cekTopa. [ligBUIEHHS HaaIHHOCTI Ta
€KOHOMIYHOCTI CHUCTEM TEIUIONOCTAYaHHSA 3aJ1€KUTh BiJ pobotu
TEIUIOTEHEPYIOUUX YCTAaHOBOK, PAIllOHAJBbHO CIPOEKTOBAHOI TEIJIOBOI CXEMHU
KOTEJIbHOI, IIMPOKOr0 BIPOBAPKEHHS EHEpPro30epiralounx TEXHOJIOTIM Ta
ABTEPHATUBHUX JDKEPEN €Heprii, eKOHOMIi MajinBa, TETUIOBOI Ta EJIEKTPUYHOI
eHeprii.

Ha wmeTi mpoBamkeHHS eHepro30epiralouux 3axoiB Ha IPOMUCIOBOMY
MIIIPUEMCTBl € TIABUIIECHHS €HEProeeKTUBHOCTI, OTXKE TMOHATTS MOTCHINATY
€HEPro30epekeHHs]  MIANPUEMCTBA  MOXJIMBO  BHU3HAUUTH  AK  CHUCTEMY
B3a€MOIIOB’A3aHUX MOTOYHMX Ta TMEPCHEKTUBHUX, BHYTPIIIHIX Ta 30BHILIHIX
MOXJIMBOCTEH, MOOUTI3AIIHHUX  3JaTHOCTEH  KEpPIBHUKIB Ta  MEPCOHATY
HNIJIPUEMCTBA JO TEPETBOPEHHS JOCTYMHHUX BXIJHUX PECYpCiB 3 METOI0

1BUIIEHHS eHePTroe()eKTUBHOCTI BUPOOHUIITBA.
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Ha naHuii MOMEHT €KOHOMIKa Hajae 0araTo MOMKJIUBOCTEH IIOAO
paIioHaJbHOTO BUKOPHUCTAaHHS eHepropecypciB. OjHak, Ha MIKpPOpiBHI 1€
HEJOCTaTHbO MNPUAUIAIOTh yBaru NHUTAHHIO BIIPOBAKEHHS €HEPro3depiraroumx
TexHoorii. [Ipoiec BpoBaKeHHs] €eHepro30epiralounx 3axo/1iB Ha MiAIPUEMCTBI
YCKJIaIHIOIOTHCSI HEOCTATHICTIO (DIHAHCOBUX PECypCiB, 3pOCTaHHIM TapudiB Ha
CHEPreTUYH1 pecypcH, nediiuToM KBamiiKOBAHOTO IMEPCOHATY Ta BIJICYTHICTIO
MOTHBAIIIl TPOMHUCIOBUX MIIIPUEMCTB Y XOJI1 peaii3allii 3aX0AiB 1010 3HIKEHHS
BUTpAT Ha eleKTpoeHeprito. OTxe, yIpaBiliHHSA 1HHOBALIHHUM PO3BUTKOM CHUCTEM
eHepro30epeKeHHs Ta BIPOBAKEHHS E€HEpro30epiraroumx 3axo/iB  CTae
MO>KJIMBUM JIMIIE 32 YMOB CTBOPEHHSI €()EKTHUBHOTO €KOHOMIKO-OpraHi3aliifHOro
MEXaHI3My TOCIOJapIOBaHHA, 110 0a3yeTbCs Ha BUKOPUCTAHHI 1HHOBALIHHOTO
MOTEHIIIATY €HEPro30epeKeHHSI TPOMUCIIOBO MIAIPUEMCTBA.

3BUYAilHO, 110 OCHOBHUM IOTEHI1Aa] €HEepPro30epeKeHHs — 1€ €KOHOMIsS
eHeprii y mpomeci ii crnoxuBaHHs. Lle crocyeTbes, Hacammepen, €ICKTPUYHOT
eHeprii. ToMy BaroMum HarpsiMKOM €HEpro30epexeHHs, s MoA1I0HUX 00’ €KTIB,
IO PO3IJIAAAETbCA B JUIUIOMHOMY IPOEKTI, € 3MEHILIEHHS BTPAaT B MPOMDKHHUX
JaHKax  oOJaJHaHHS,  CIOXHUBayaXx  EJIEKTPUYHOI  €Heprii, a  TaKoxX
eJIEKTPOMEpEXKaX, B AKUX BTPATU cAraroTh 30 BIACOTKIB.

BucHaxxeHHs NaquBHUX peCypCciB MNPHUBOAUTH N0 3pocTaHHs MiH. La
npobiieMa YaCTKOBO BUPINIYETHCS 332 PaXyHOK 3aCTOCYBAHHS CY4YacHOTO, OiIbII
nockoHanoro oOnamaHanas. Ciif 3a3HAYUTH, [0 MOJEPHI3AIlS JII0OYUX KOTIIB
MaJioi Ta CepeHbOl MOTYKHOCTI Ha KiJIbKa MOPSAAKIB JCIIEBIIEe X MOBHOI 3aMiHH,
TOMY BOHA HE BUMarae 3Ha4YHUX 1HBECTULIMHMX BUTpAT 1 MOKe OYyTH BUKOHAHA B
KOPOTKI TEpMiHH.

3HIDKEHHS THMTOMOi BHUTpaTH TMajBa HAa KOTEJIBHHUX € BJOCKOHAJICHHS
aBTOMAaTH3allli KOTEJIbHUX YCTAHOBOK. ¥ 3B'SI3Ky 3 ILIMM, PO3BUTOK CY4YaCHOTO
KOTJIOOyAyBaHHS HJe HE TUIBKM M0 [UISIXY KUIBKICHOTO —HapOIlyBaHHS
HOTY>KHOCTI, aJi€ 1 110 IIJIAXY IX AKICHOIO BAOCKOHAJICHHS.

06’ckm Oocnidxcenna — cucreMa Ttero3abesneueHHs paiiony ¢umii KII

KOHIIEpHY «MICBKI TETJIOB1 MEPEXKI».
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IIpeomem oocnioxcenns — nporiec enexkrpocnoxuBanus ¢uii KIT kornepny
«MIiChKi TETJIOBI MEPEXKI» 3 METOIO ITiIBUIICHHS HOTO e(DEeKTUBHOCTI.

Mema Oocnidxcenuss — AOCIIIUTH MOKJIMBICTH MIJBUIICHHS €(PEKTUBHOCTI
enekrpocnioxkuBanHs (inii KI1 xoHuepHy «Michbki TEMJIOBI MEpeki» 3a paxyHOK
BU3HAUEHHS €(PEKTUBHOTO PalyCy TEIIOMOCTaYaHHS.

3aBnaHHS pOOOTHM — JOCHIIAWTH MOKJIMBICTH MIJBUINEHHS €(QEKTUBHOCTI
enekrpocnioxkuBanHs (inii KI1 xoHmeprny «MicbKi TEMIOBI Mepexi» 3a paxyHOK
BU3HAYCHHS €(DEKTUBHOIO pajilyCy TEIUIONOCTaYaHHS, PO3POOUTH MAaTeMAaTHUYHUN
amapar, 110 JO3BOJIMTh BU3HAUATH PAIIOHAIbHY KUIBKICTh CHOXKHUTOT €JIEKTPUYHOI
€Heprii 3a paxyHOK BHU3HAY€HHsA €(EKTUBHOIO pajalyCy TeIUIONOCTa4YaHHs;
BU3HAYUTH €KOHOMIYHI MOKa3HUKU CUCTEMU Ha OCHOBI 3alIPOIIOHOBAHOTO MIIXO.Y.

B nanuii 4yac po3poOsieHuid psiag €(PEKTUBHHUX aITOPUTMIB KEPYBAHHS
KOTJloarperaramMu, amapaTtHa peajizallis sKUX, 3BaXKAalo4d Ha IX BHCOKOI
CKJIQJHOCT1, MOKJIMBA TUIbKU Ha 0a31 CydyaCHUX MIKPOTPOIECOPHUX TIPUCTPOIB.

KortenbHst mpusHaueHa [isi 3a0e3MeUYeHHS TEIJIOM Ta Tapsvol0 BOAOKO
HaceseHHs1 OJIeKCaHIPIBCHKOTO paiioHy M. 3amopixoks. B koTenbH1 BcTaHOBIEH] 3
kotna tun TBI'-8M mnponyktuBnicTio 8,3 I'kan/rom ta 4 komma IITBM-30M
npoaykrtuBHicTio 40 TI'kam/ron xoxuui. CymapHa mNpoayKTHBHICTH 1449
I'kan/ron. o ckiagy eHEprorocrojapcTBa MANPHEMCTBA BXOIATh YHCICHHI
npuiiMadi  €Heprii, LEeXoBl Ta 3aBOJACHKI Mepexi, pO3MOAUIbHI MPUCTPOI,

NEPETBOPIOBAJIbHI Ta TEHEPYIOUl €HEPrOyCTaHOBKHU.



1 AHAJII3 EHEPTOE®EKTUBHOCTI PO3I'IAIYBAHOI'O OB’€EKTA

1.1 XapaktepucTuka 00’ €KTa aHaIi3y

Konnepn «Micbki TermoBi Mepexi» 3 ¢dutiero y OnexcanapiBCLKOT0 paioHy
CTBOpPEHA SK BIJOKpEMJICHHH CTpykTypHuil miapo3ain Konnepny ,,MTM”,
OCHOBHOIO METOIO AISUTBHOCTI € BUPOOHUIITBO Ta PO3IMOALT TEIUIOBOI €HEeprii mo
teputopli OJexcaHapiBCbKOro panoHy. Dumisi CKIamaeTbest 3 7 BITOKPEMIICHHX
KOTEJIEH, 6 3 SIKUX € aBTOHOMHHUMHU KOTEJIbHUMH, IO MPAIOIOTh Ha TBEPIOMY
NaJIUBI IPU 3araJIbHOOCBITHIX 3aKJIa1aX.

[ToTyxHa KOTEIbHS palloHY € OCHOBHOIO 1 3a0e3Meuy€e TEIUIOBOK EHEPrier0
OUIBIIICTh CHOXKHMBa4diB 1 Mae B cBoeMmy ckiaial 4 xoriu tuny I[ITBM-30m-4
terutonpoayktuBHicTIO 40 I'kan/rog ta 3 mT. TBI' - 8M TemmonpomyKTUBHICTIO
8 I'kan/ron. TemonocTtayaHHsi palloHY 3IHCHIOETHCS TIO 2-X TPYOHIM 3aMKHYTIH
CXEMI.

IlenTpanizoBane rapsue Bojonoctadans. ['apsda Boja, oOTpuMaHa IUIIXOM
HarpiBaHHs X0JI0JiHOI Boau 3 BojomnpoBoay KII «Bogokanamy B Bopomiairpipayis,
NIJKITIOUYEHUX Oe3MocepeIHb0 B KOTEJbHI, MPOMIIOBIIM CHUCTEMY Jieaeparlli,
3JIMBAETHCSI CAMOIUITMBOM B Oaku-akymyJssiTopu. KimbKicTh OakiB-aKyMyJISTOPIB —

3. TloTiM HacocaMd Traps4oro BOJOIOCTAYAHHS,

3, emHicTtb KoxkHoro 1000 m
BCTAHOBJICHUMU B OOMIJIEpHI, TTOIA€THCS CIIOKHUBAYaM.

KoTenbHi mamuBHE TOCHONAPCTBO $SBIsSE COOOK0 CHUCTEMY 3OBHIIIHIX Ta
BHYTPIIIHIX ra30IPOBO/IB 1 BCTAHOBJIEHOTO HA HHOMY I'a30BOT0 OOJaAHAHHS.

XomomHa Boga 3 BomompoBoxy KII «Bomokanam» dy 600 Hagxomurts 1o
TrpHONpoBoay Oy 350 B miBaj HACOCHOI, a MOTIM MO TTPHOTIPOBOIAX
dy 100 - nHa motpedbu ximBomooumctku Ta dy 300 - B OoinepHy A MOTPEd
rapsigoro BOAOMOCTaYaHHS.

EnexktponocrauanHa. Cucrema €JlEKTPOIIOCTauyaHHsS — MaricTpajibHa.

Kusnenns 3paiiicHIOeThCA 10 ABYM Kabemsim (mapka ACB-6,3x120,1=1500m) Bin

nifcranmii «JIb-1» po miacranmii koreasHi (TI1-1330).
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1-a cekuist PY-6KB sxxuButhes o ¢igepy Ne32;

2-a cexiis PY-6KB xuButhes mo digepy Ne3s.

OOuABI cekuii CTaBIATHCS MMiJl HAIPYTY 4yepe3 KabenbHi po3'eqnyBaui (PB3-
6/600), BakyyMHI BUMHKadi Simens Ta mmHHI po3'eanyBadi (Tun PB-6/400). Mix
cerisimi 310pana cxema ABP Ha nBoX cekiiiiHux pos'eqnyBadax (tun PB-6/400) 1
BaKkyyMHOM BuMuKaul Simens. Kabenpna minis Big TII-1330 y 6ik TII-571 (mapka
AAB-6,3x95) € pesepBHow. JXumnenns wmepexnux HacociB (CHI1-CH4/CH6)
MPOBOJUTHCA Yepe3 IMMHHI po3'eanyBadi (tTun PB-6/400) 1 BakyyMHI BUMUKaul 3
PV-6xB.

XKusnenns PY-0,4xB npoBoautbes Bif cuiioBux TpancgopmaropiB T1 1 T2
(tumn TM-1000, 6/0,4) yepe3 aBromatu (Tunn ABM-15, 1500A) 1 po3'ennysaui (P-
2515, 1500) ma naBi cekmii mmH PY-0,4xkB. Mix cekmisimu 1 1 2 PY-0,4kB €
cexuiiianii atoMmatr ABM-10 Ha 1000A 3 ogauM cekuiiiHuM pos'ennyBayem (PII-
5, 1000A). CekiliHuii aBTOMAT 3HaAXOJAUTHCS Yy BUMKHEHOMY TOJIO’KEHHI, a KOKHA
CeKisl )KUBUThCA okpeMo Bix T-1 1 T-2 BianoBiaHO. E’XeKTpoIBUryHU HaAcCOCIB,
JIMMOCOCIB, BEHTUJISITOPIB, a TAKOX Pi3HI CTpyMonpuiiMadi )kuBlsitbes 3 PY-0,4xB
yepe3 aBTOMAaTUYHI BUMHKadi, Ha AKUX T[ependadyeHa TEIUIOBUM  Ta
€JIEKTPOMArHITHUN 3aXUCT. VYnpaninHs IIyCKOM 1 3YNIUHKOIO
CJIEKTPOYCTAaTKyBaHHS 3JIMCHIOEThCS 4epe3 KOMyTallliHI —amapatu  pi3HOI
BEJIMYMHU 3aJI€KHO BIJl HOMIHAJIBHOI MOTYKHOCTI oOsagHanHsA. Ha pucynky 1.1
HaBeeHa TEXHOJIOTIYHA CXeMa KOTEeIbHOI.

Xapaxkrepuctuka kotiaiB [ITBM-30-150M.

Bogorpiiinuii razo-ma3zytHuii koten tuny [ITBM-30-150 M npusnaueHuit
JUIS YCTAaHOBKM B ONATIOBAJIbHUX KOTEJIBHSAX B SIKOCTI OCHOBHOTO JIXKepena
TerIonocTadanHs s miairpisy Boau 3 70°C mo 150°C.

Koren — npsamorounuii 3 [1-nogiOHUM KOMITIOHYBaHHSIM TTOBEPXOHb HArPIBY.
TrpHHa YacThHA OT0 BCTAHOBJIEHA HA KapKac, SIKUM CKIaJa€ThCsl 3 6-TU KOJIOH 3
BEPXHBOIO paMOl0 Ha mo3Haull 5,2m. Kapkac ciayKuTb Omopor Juisi TOMKOBHX
ONOKIB 1 KOHBEKTHBHOI maxtu kotia [1]. TexHiuHa xapakTepucTHKa KOTIIB

[ITBM-30-150M nHaBenena y tabmwuii 1.1.
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Ta6muig 1.1 - Texniyna xapakrepuctuka kotiis [ITBM-30-150M

HaiimenyBanns napamerpy OauHuLS BUMIPY Bennunna
30-10°

TennonpoayKTUBHICT KKaJI/ToJT
Temmneparypa Boau
Ha BXOJIl B KOTEI °C 70
Ha BUXO/I 3 KOTJIa 150
Po3paxyHKkOBul THCK BOJU
Ha BXO/Il B KOTEJ Krc/cm? 16,5
(MaKcUMabHUM )
PoGounit Tuck

] Krc/cm? 13
MPUITYCTUMUM 10
Butpara Boau uepes koren
MaKCUMaJbHa 630

T/TOJT
HOMIHAJIbHA 420
MiHIMaJIbHa 305
[ixpaBaiunuii ormip Krc/cm? 1,6+1,8
[ToBepxHs HarpiBy
KOHBEKTHBHA M2 693
pasiariifHa 128
Bozasuuii 06¢sr M 13,6
%

KK/I xotna 91,08
Temnepatypa BiIXiTHUX oC 162
rasiB
Butpara rasy M3/ron 4056,9

B tabnumi 1.2 npencraBnena xapakrepuctrka kotia tuny [ITBM-30M Ne4

BCTAHOBJICHOTO B KOTEJIbHI MPU POOOTI y JITHIN PEXKHUM.
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Tabmuus 1.2 — Xapakrepuctuka kotia tuiy [ITBM-30M Ne4 3a 2019 pik (iiTHIN

PEXUM)

HaBanrtaxenns xotia B % Bl HOMIHAJILHOI'O

xR
= %
T 2 T | 9w
o, —
S 8§ |2 E|E E 207|227 246|276 307|328 | 348
= > m
ple) = Q o
< =
an
1 2 3 4 5 6 7 8 9 10
Termtonponyxk- I'kan/ro
_ Qx 71 (791865973 |10,7| 116 | 121
THUBHICTh hi§
Butpara razy Gk m3/rog | 900 | 1000 | 1100 | 1200 {1300 | 1400 | 1500
KinbkicTh
n IIT. 2 2 2 2 2 2 2
MaJIbHUKIB
Tuck razy
P,osy | Krc/cm® | 0,08 | 0,09 | 0,11 | 0,13 | 0,16 | 0,19 | 0,21
nepea KOTaoM
Tuck razy
nepen
NaJTbHUKAMHU: P | KTC/CM?
Nel 300 | 370 | 450 | 520 | 640 | 750 | 850
Ne4 300 | 400 | 500 | 600 | 700 | 800 | 900
Tuck noBiTps
334 | 440 | 445 | 552 | 660 | 666+ | 772
micys H,u | krc/em?
+2 | £2 | £2 | £2 | £2 2 +2
BEHTUJISITOPY
TigpaBnignuii P |xrc/em® | 16 | 16 | 16 | 16 | 16 | 16 | 1,6
OIip KOoTJja
Burpara Boau Gk t/ron | 360 | 360 | 360 | 360 | 360 | 360 | 360

gepes KoTe
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1 2 3 4 5 6 7 8 9 10
Tuck noBiTps
nepen
naJbHUKAMH
Nel 23 27 32 36 | 43 | 48 53
Ne2 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10
Ne3 b krefent 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10
Ne4 18 22 25 28 | 33 38 | 42
Ne5 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10
Ne6 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10 | 0-10
Temneparypa
BOJY Ha BXO/II ty °C 70 70 70 70 70 70 70
y KOTel
Temneparypa
BOJU Ha t, °C 90 92 94 97 | 100 | 102 | 104
BHUXOJI1 Y KOTEI
Temneparypa
BIIXOOAYMX t,. °C 88 92 96 | 100 | 104 | 107 | 110
ras3iB
Temneparypa
30BHIITHBOTO ton °C 10 10 10 10 10 10 10
MOBITPS
Po3pimxenHs B 2,5+ | 2,5+ | 2,5+ | 2,5+ | 2,5+ | 2,5+ | 2,5+

St | krc/em®
TOTIITI 15115 (15|15 |15 | 15 | 15
Brpatu tenna 3
BIAX1IHUMHA 02 %
5,20 | 5,09 | 5,06 | 5,23 | 5,40 | 5,54 | 5,67

ra3daMm
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1

2

3

10

Koed.
HaJ[TAIIKY
HOBITPA y
BIIX1IHUX

ra3ax

1,74

1,60

1,52

1,48

1,46

1,45

1,44

Brparu tenna
Yy HaBKOJIMILIHE

CepeIOBHIIE

0s

%

4,12

3,75

3,43

3,05

2,74

2,57

2,44

Brparu tenna
B1JT XIMIYHOT'O

HEJI0KOTY

0s

%

0,02

0,02

0,02

0,02

0,02

0,02

0,02

KK/ xoTna

KKJ

%

90,6

91,1

91,4

91,6

91,8

91,8

91,8

ITnToma
BUTpATa
YMOBHOTO
rmajgnBa Ha 1

I'kan

KT y.T/

I'kan

157

157

156

156

155

155

155

PexxumHa kapTa ckiazneHa mpu crnamtoBaHHi nanuBa Q,, = 8119 KK/ M°.

Temnepatypa noBiTps npu ropiui t,, = 10 °C.

TonkoBa KaMCpa KOTJ/Ia IIpHU3HA4YCHA /IA CIIaJIIOBAHH:A BI/ICOKOCip‘-IaHOFO

Ma3yTy 1 mpupoaHoro razy. CTIHM TONKOBOI KaMepu IOBHICTIO €KpaHi30BaHi

trpHamu d60x3 MM

TOTIKOBO1 KaMepH PO3BEJICH] Y BEpXHIN YaCTHHI 1 yTBOPIOIOTH (eCTOH [2].

KouBekTHBHA 4YacTHMHA CKIAgacTbCcd 3 32 CEKIH.

1 KpokoM MiX TrpHamu 64 mM. TrpHU 3aAHBOTO €KpaHy

Koxxna 4yactuHa

ckmagaerbess 3 U-oOpa3Hux 3MilioBHKIB 3 TrpH 028x3 MM, BBapeHHUMH CBOIMH
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KIiHIIIMH B CTOSIKA 3 TrpH 083x3,5 mMM. 3MIHOBHKH PO3TAaIllOBaHI B IIaXOBOMY
HOPAIKY, 3 KPOKOM S = 64MM Ta S = 40Mm.

Koren Nel oOnagHaHuii 1IicTbMa CTPYMEHEBO-HIIIEBUMM MalbHUKAMU
(CHIT), a xormu Ne 234 — mmictbMa KOMOIHOBAaHMMH Ta30-Ma3yTHUMHU
NaJbHUKaMH, BCTAHOBJICHHUMH IO TpPU 3YCTPIUHO Ha KOXHIM OOKOBIM CTIHII
TONKOBUX Kamep KOTJIB. PerymioBaHHS MPOIYyKTUBHOCTI 3MIMCHIOETHCSA NUISTXOM
3MIHM YHCIIa TIPAIOI0YNX TaTHHHKIB.

B tabmumgx 1.3 Tta 1.4 mnpexacraBinena xapakrepuctuka CHII Ta

ra3oMa3yTHHX MTaJILHHKIB.

Tabmuusa 1.3 — Xapaxrepuctuka CHIT

. OnuHung
HalimenyBaHHs mapMeTpiB . Benmuuunna
BUMIpY
HowminanbHa TemIonpo1yKTUBHICTh
- HU3BKUH TUCK I'kan/ron 6,5
- CepeIHIN TUCK 12,5
HoMinanbHU#M TUCK Ta3y nepen
NaJTbHUKOM:
MM.B.CT.

- HU3bKUM 1o 500
- CepeIHii 1o 1850
KoedimieHT HAIIUIIKY MOBITPS MIPU

. . . . - 1’15
HOMIHAJIBHIN NOTYXKHOCTI O (HE O1IbIIIE)
JlomycTtrMa TeMriepaTypa moBITPs IEpet

_ °C 300

MAJTbHUKOM, HE OlIbIIe
TemmnepaTypa noBepxHi NMajJbHUKA,

_ °C 60
He OlblIe
Po3mip nanuBHOI amOpasypu KoTia, 322*326

MM

B'H




Tabmuus 1.4 — XapakTepucTuka ra3o-Ma3yTHUX MMaJIbHUKIB
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HaiimenyBaHHS XapaKTEPUCTUK OpuHuLSE BUMIPY Bennunna
1 2 3
HomMinaspHa TEMmI0MpOyKTUBHICTD I'kan/ron 5,0
Tuck razy npu HOMIHaJTLHOMY
' MM.B.CT. 250
HaBaHTaXEHHI
[IpoAyKTHUBHICTH Ta30BOT'0 MaJIbHUKA me/ron 660
Tuck noBiTpsi HA TOPIHHSA MM.B.CT. 216
Butpara moBiTps Ha TOPIHHS IPUA
p Tp p p 3
. M°/Ton 5477
HOpPMaJIbHOMY HaBaHTAKCHHI1
[lepeTHH NalbHUKA I10 Ta3y M2 0,0019
[lepeTrH nanbpHUKA 1O TIOBITPIO M2 0,0942

B TtabGnuui 1.5 npencraBieHa XapaKTepUCTHKA BEHTHISITOPIB 1 JTUMOCOCIB

kotia [ITBM-30-150M.

Tabmuns 1.5 — XapakrepucTuka BEeHTHISATOPIB 1 aumocociB kotaa [ITBM-30-

150M
. [Totyx-
Kine Yucmno )
. ITponyx- , , HICTb
HaitmenyBaHHs - ' Hamip, 00epTiB
. Tun TUBHICTb, ) EJIEKTPO-
oOJlagHaHHA | KICTh 3 KI'c/M 3a
M°/Tox JIBUTYHA,
, IIIT XBUJIUHY
kBTt
1 2 3 4 5 6 7
Jlnmococ 1
Nelnpasoro 1 44600 138 575 55
13,5x2
oOepTaHHs
Jnmococ Ne2 1
IPaBoOro 1 53750 192 730 125
15,5x2
oOepTaHHs




[TponopxenHs taduil 1.5

1 3 4 S) 6 7
Jnmococ Ne3
J1BOTO al 57500 208 740 125
o0epTaHHs 15.3%2
Jumococ Ned
1iBOro o 55640 182 740 125
o0epTaHHs 15,2
Bentunstop 1A
IPaBOTO B/I-12 41300 329 980 55
obepTaHHsS
Bentunarop 1b
JIBOTO BJI-12 35100 195 735 55
oOepTaHHs
BenTunsarop 2A
JIBOTO BJI-12 41300 329 985 55
oOepTaHHs
Bentunsatop 2b
IPaBOTO B/I-12 42700 292 980 55
obepTaHHS
Bentunarop 3A
JIBOTO B/I-12 40000 309 980 55
obepTaHHS
Bentunstop 3b
paBoTo B/I-12 38400 330 980 55
oOepTaHHs
Bentunsitop 4A
JIBOTO B/I-12 39700 316 980 55
oOepTaHHs
Bentwisarop 4b
MPaBoOro BJI-12 39700 316 980 55

o0epTaHHs
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TsAronyTTHOBI YCTaHOBKH. Koxen KOTeJ I[ITBM-30-150M
YKOMITJIEKTOBAaHWW JBOMa AYTTHOBUMH BEHTUJISATOPAMH 1 OJHUM JIUMOCOCOM.
BupobuuntBo bilicbkOro KOTEIbHOTO 3aBOAY, JI MOJOJAHHS OIMOpPY Ta30BOTO
TPaKTy 1 BUKHY POIYKTIB 3TOPSIHHS B JUMAap 3aBBUIIKH 45,0 M.

Bentmsarop tamy B/[-12 (mpaBoro i yiBoro o0epTaHHS) KOHCOJBHOTO THUITY
OJIHOCTOPOHHBOTO BCMOKTYBaHHs. BiH ckiagaerbcss 3 poboyoro KoJjeca,
HACa/XKEHOTO Ha Bajl, paBIMKOOOPa3HOTO KOPITYCY, MiAIIUITHUKIB, CIIOIYYHOI My}
TH 1 HampaBJjsitouoro amapary. PoOode kojeco sBisie €000 KpUIBYATKY 3
3arHyTUMHU BIIepe]] JiomaTkamMu. Banm BCTaHOBIEHUM Ha JBOX CQPEpPUUHUX
poJIMKOMNIIIIUMIHUKAX. Hanpapisitounii annapaT BCTAHOBJICHUN Ha BXOJ1 MOBITPSI B
pobode KoJieco 1 CIYyXUTh [Jsi PEryJlOBaHHA TMPOJYKTUBHOCTI 1 Haropy
BCHTHWJIATOpPA. PerymoBaHHS MPOBOAWUTHCS TUCTAHIIIAHO 3 MyJbTa YHPABIIHHS 1
aBTOMATUYHO (PEryJiTOPOM CHIBBIAHOLIEHHS Ta3-MoBITps). 3abip MNOBITPs
MPOBOJUTHCSA K 3 TPUMIIIICHHS KOTEJbHI, TaK 1 30BHI.

Jlumococr  TBOCTOPOHHBOTO  BCMOKTYBaHHS,  PETYJIOBaHHS  TATH
3MIIUCHIOETHCS TUCTAHIIMHO 3 MyJIbTa YIpaBIiHHSA a00 aBTOMATUYHO PETYJIATOPOM
po3psiKeHHs. BupaneHHs BIAXIAHUX Ta3iB MNPOBOAUTHCS IO METAJICBUM
ra3oxojam, siKki IepexoAsaTh B LIETJSAHI 1 Jall B TTPHY BHCOTOIO 45 M, AlaMeTpoM
OTBOPY TIPHU 3M.

Hacocna rpynna.

VY KoTenbHI € JEB'ATh HACOCHUX TPYN 3aJ€KHO BiJ MPU3HAYCHHS DPIIUHHU:
MEpEeXH1, PEIUPKYJIIAIINHI, MIKUBIIOBAIbHI, HACOCH XOJIOAHOI BOAM, Tapsdoro
BOJONIOCTAaYaHHs, Hacocu poOoYoi PIAMHHU, COJBOBI, PO3MyUIyBaHHS (UIBTPIB,
JPCHAXHI.

Hupkynsiis BoAU yepe3 KOTeN 1 Jali B CUCTEMI 3/11MCHIOETHCS MEPEKEBUMHU
Hacocamu. MepexeBa Boja 31 3BOPOTHOI MaricTpaii Mo YOTUPhOM BBOJAM Yepe3
TPS3bOBUK 1 3aCYBKH HAJXOJIUTh Y BCMOKTYIOUHI KOJEKTOP OOPATKH MEPEKEBUX
Hacoci. Ilicna HacociB 3 TuckoM 10 13 kr/cm® Boja HaaXomuTh y 3arajabHHiA
KOJIEKTOp OOpaTKM IICIII MEpPEXKEBUX HACOCIB Mepel KOTJIAMH, 3BIJKHA TI0

TIrPHOIIPOBOAAX BXOAY YaCTHHA BOJAH HAAXOIWUTH B KOTJIHU JIA HarpiBy, a 4aCTHhHa
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— 4Yepe3 peryiiarop MepemycKy B MOAAoNly Marictpaib. Harpita B KoTiiax
MepekeBa BoJa 1 BOAA MICHS MEPermycKy nami HWae y BXIAHHM KOJEKTOp MICHs
KOTJiB. B Tabnumi 1.6 mpeacraBieHa XxapakTepUCTHKAa MEPEKEBUX HACOCIB KOTIA

[ITBM-30-150M.

Tabnuusg 1.6 — XapakTepucTiKa MepeKeBUX HACOCIB

Hucio
[IponyktuBHicTh, | Harmip, [ToTy>XHITb €TEKTPO-
Tun 00epTiB 3a
m3/ron M.B.CT JBUTYHA, KBT
XBUJIUHY
J1-630-90 630 90 1480 250
200/1-60 720 89 1480 250
200/1-60 720 89 1480 250
J1320/50 320 50 1480 90
1J1630-90 630 90 1480 250

3 KOJIEKTOpa BeJIMKa YaCTWHA BOJAM M€ HAa ONAJECHHS JKUTJIOBOIO MACHBY,
yacTUHA — Ha OOWJEpHY Ui HarpiBy XOJIOAHOI BOJAM JJIA MOTPEO TIapsyoro
BOJOINOCTAaYaHHs, YaCTUHA — HA PELUPKYJIALII0 1 HEBENIHKa KUTbKICTh Ha XBO.

JUis TONOBHEHHS BTpaT BOAM B TEIUIOBUX MepeXkax 1 MATPUMKHU
HeoOXimHoro Tucky 3,0-3,5kr/cM? B 3BOpOTHIH MaricTpaii mHepeadadeHo
IIDKUBIICHHS KUBHJIBHUMH HAacOCAaMH TEIIOBOT MEpeXi XIMIYHO OYHINCHOT 1
JieaepipoBaHOIO BOJIOKO.

[TimxuBneHHsT 3A1MCHIOETHCS KUBUJIBHUMHU HACOCAMU YEpPEe3 PEryJaTop
H1)KUBJICHHS B 3BOPOTHUI TTPHOIPOBIJI IEPE] MEPEKEBUMHU HACOCAMHU.

Tuck BOAM 3BOPOTHOI  MaricTpayli  MIATPUMYEThCS  aBTOMATUYHUM
PEryasiTOpOM MiPKUBIICHHS.

[Ipu Buxoml 3 Nagy perynsaropa, peryatoBaHHs 31HCHIOETHCS BPYUYHY depe3

Oairac.
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B Tabmuui 1.7 mpencraBieHa XapaKTepUCTHKA >KUBHJIBHMX HACcOCIB KOTJIA

[ITBM-30-150M.

Tabmuns 1.7 — XapakTepucTuka >KUBHJIBHUX HACOCIB

Yucno
[IponyxTuBHicTh, | Harip, [ToTyXHITH €NEKTPO-
Tun 00epTiB 3a
m3/ron M.B.CT. nBUryHa, KBT
XBUJINHY
4K-12 90 34,6 2900 17
4K-12 90 34,6 2900 17
KC-12-50 12 50 2900 55

JUid miITPpUMKHU TEMIEPATypy BOIM, 110 NOJAETHCS B KOTIM He Hikue 70°C,
BCTAHOBJICHO TPY PEIHUPKYJIINHNX Hacoca. TeMneparypa BoJAu Ha BXO/ B KOTJIH
HNIATPUMYETHCS pOOOTOI0 By3Jlia peuupKyssinii. HeoOXiHa KIIbKICTh BOAM, MICIS
KOTJIa HACOCaMH PEIHPKYJIALIi MOIa€ThCs B KOJIEKTOP OOpaTKW Ha BXiJ B KOTEI.
Temneparypa Bogu 70°C Ha BXxoAl B KOTJIM HEOOXiAHA MJig 3amoOiraHHs
BUHUKHEHHS TOUYKH POCU B KOHBEKTUBHINM YaCTUHI KOTJIB.

ABTOMaTH3aIlisl PEIUPKYJIAIIT 3MIACHIOEThCS 3a JOMOMOIOI0 PETyJsITopa
TeMIlepaTypy, BCTAHOBJIEHOTO Ha JIIHII pEHUPKYJISILIT MICJs HACOCIB.

B Ttabnumi 1.8 mpeacraBieHa XapakTEPUCTHKA PEHUPKYISAIIAHUX HACOCIB

kotia [ITBM

-30-150M.

Tabmuns 1.8 — XapakTepucTrka perupKyJISIiHHIX HACOCIB

Yucno [ToTyXHITb
[TpoIyKTUBHICTB, Harrip, '
Tun 00epTiB 3a | €IEKTPOJIBUTYHA,
M3/ron M.B.CT.
XBHJIMHY KBT
HKYV-140 150 35 1450 45
HKYVY-140M 150 35 1450 45
HKVY-140MA 150 35 1450 45
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3 orisy Ha Te, IO THCK XOJOJHOI BOJIY B MICBKOMY BOJIOMPOBO/II Ha BBOI1

B KOTEJIBbHIO HE TMOCTIMHMNA Ta 3 METOI0 MiJBUIIEHHS THCKY BCTAHOBJICHO TPHU

HiI[BI/IHIYBaJILHI/IX Hacoca.

Cxema TtpyOompoBoay Ha Hacoci Ne3 BHKOHAaHA Tak, IO BIH MOXeE

IpaloBaTH 1 Ha Trapsdye BOAOIMOCTaYaHHS IMPHU CEpelHid BUTpPATI rapsdoi BOIU

300m3/roa. B ta6muri 1.9 IpeCTaBlieHa XapaKTepUCTHKA HACOCIB XOJIOTHOT BOIU

kotia [ITBM-30-150M.

Tabmuus 1.9 — XapakTepucTiuka HacOCIB XOJIOHOI BOJU

Yucno [ToTyxHITbH
[IponyktuBHicTh, | Harmip,
Tun o0epTiB3a | €NeKTPOJABUTYHA,
Me/ron M.B.CT.
XBUWINHY kBT

J11320/50a 300 39 1450 55

J11320/50a 300 39 1450 55

J11320/50a 300 39 1450 55

Jlns  moTtpe® rapsdoro

BOJIOTIOCTAYaHHS MIAKIIOYEHUX aOOHEHTIB Yy

OoiiylepHii BCTaHOBJIICHI TpHM Hacoca. l'apsdya Bojga Ha Bcac HAAXOJIUTh 13

3arajbHOro Kojiekropa d=500 MM, BCTaHOBJICHOTO B OOWMJICPHIH, a KOJCKTOp 3

OakiB-akymyJsitopiB. B Ta6mui 1.10 npencraBnena xapakrepuctruka HacociB ['BC

kotiia [ITBM-30-150M.

Tabmuus 1.10 — Xapakrepuctuka HacociB ' BC

Yucno
[IponyktuBHicTh, | Hamip, [ToTy>XHITH €TeKTpO-
Tun 00epTiB 3a
me/ron M.B.CT. IBUryHa, KBT
XBUJIHHY
8H/IB-60 720 89 1480 250
10/1b-60 400-600 57-70 1450 160
10/1b-60 400-600 57-70 1450 160




22

JIJist CTBOpEHHSI PO3PIIKEHHS B KOJIOHKAX rapsyoro BOJOIMOCTa4aHHS Ta
OMaJIeHHs 3 METOI0 Jeaeparlli 0OECKMCHEHHs Taps4yoi BOAM BCTAHOBJICHI TPH
nepekavdyBaibHUX Hacoca. B tabmuisax 1.11-1.14 npencraBiieHi XapaKTepUCTHKU
HACOCIB COJBOBHX Ta

HAcCOCIB po00YOi piauHU, HACOCIB PO3MYIIyBaHHS,

npeHaxxkHoro Hacocy kotia [ITBM-30-150M.

Tabmums 1.11 — XapakTepuctruka HacociB poO0v0i piIUHU

i ) Yucio [ToTyxHICTB
IIpoayKTUBHICTS, Hammp, ,
Tun 3 00epTiB 3a | €JIEKTPOJBUTYHA,
m°/ron M.B.CT.
XBUJIMHY kBT
I 320/50 320 50 1450 55
I 320/50a 320 39 1450 55
J1320/50a 320 39 1450 55
Tabmuus 1.12 — XapaktepucTrka HaCOCIB pO3IYITyBaHHS
) ) Yucino [ToTy>XHICTB
[IpoayxrtusHicTe, | Hamip, _
Tun o0epTiB 3a | €JEKTPOJBUTYHA,
M3/rox M.B.CT.
XBUJIMHY kBT
X 45/311-C-Y4 45 31 2900 17
X 20/181-C-Y4 20 18 2900 55
Tabnuusg 1.13 — XapakTtepucTruka cOJb0BUX HACOCIB
, , Yucno [ToTyxHICTB
IIponykrusHicts, | Hamip, ,
Tun 00epTiB 3a €JIEKTPOABUTYHA,
M3/rox M.B.CT.
XBUJIMHY KBT
2X-9]1-1-41 19,8 18 2900 4,5
2X-9]1-1-41 11-22 17,5-21 2900 5,5
Tabnuusg 1.14 — Xapakrepuctuka IpeHa)KHOTO HACOCY
, . Yucno [ToTyxHICTB
IIponykruBHicTs, | Hamip, ,
Tun o0epTiB3a | EIEKTPOJBUTYHA,
M3/rox M.B.CT.
XBHJIMHY kBT
4K-8 90 54,9 2900 17
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1.2 AHani3 eHeprocrnoXuBaHHs PO3TJISATyBaHOT KOTEIbHOT

Enepreruune rocrnofapcTBO KOTENBHOI SBJISE COOOI0 CKIIAHY CYKYIHICTb
IPOIECiB BUPOOHUIITBA, MEPETBOPEHHS, PO3MOALTY 1 BUKOPHUCTAHHSA BCIX BHIB
SHEpreTHYHUX pecypciB. EHeprorocmomapcTBo 3abesreuye BHPOOHHUIITBO Ha
KOTEJIbHIN pPI3HUMU BHUJAMHU €HEPrii 1 CEHEpProHOCISIMH, 3AIHCHIOE MOHTaX,
EKCILTyaTaIlio i PEMOHT €Heproo0JIaTHaHHS.

OCHOBHMMHM BHJAMHU €HEprii, 1[0 BUTPAYalOThCsl B KOTEJIbHI € TEIUIOBA Ta
€JIEKTPUYHA €HEePrIi.

[TanuBOM U1 KOTEJBHI € CyMilll IPUPOJHOTO Ta3y.

CkJiaj rpaHMYHUX BYTJIEBOJAHEBUX Ta3iB:

- MeTaH 93%;

- eraH 3,53%;

- oytan 0,19%:;

— npornad 0,81%.

Ckian He BYTJIEBOJHEBUX Ta3iB a30Ty Ta piakux raszis 2,47%.

a3 B KOTENBHIO MOTpAIUIL€ 3 Ta30pO3NOALILYOro MyHKTY Ne5 mo
mig3eMHoMy TazompoBoxy @ 400 3 TOJANBIIUM PO3TATYKEHHSAM Ha KOTIIH
Tpy6omnposogamu @ 200.

["azopo3noainbunii MyHKT CIYXUTh U1l 3HWKEHHS BXIJHOTO THCKY 1
3a0e3NeyeHHs] TMepeJ Tra30BUMU  NaJlbHUKAMHM  MOCTIMHOTO  THUCKY — rasy
PO3paxyHKOBOI BEIMYMHHM, a TAKOXK JIJIsl OUYUIIICHHS Ta3y BiJ MEXaHIYHUX JTOMIIIOK
1 IPUIMIMHEHHS Mojayl ra3y J0 CHOXKMBAYiB MpU MiABUILEHHI a00 3HMKEHHI TUCKY
rasy 3a peryisaTopoM MOHa TOMYCTUMOI MEXi.

XouoaHa BoAa HaaxoauTh 3 Bogornposoay KII «Bomokanamy.

Cucrema eneKTpornocTayanHs — MaricrpanbHa. JKuBJIeHHs 3A1HCHIOETHCS 110
IByM KabOemsaMm Bif migcraniii «JIb-1» go miacranmii korenshi (TI1-1330).

VY Tabnumi 1.15 mpencTaBiaeHO CHOKHMBAHHS €HEPreTUYHUX PECYPCIB 3a PIK

Ha KOTEJIbHIH.
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Tabnuusg 1.15 - CrioxkuBaHHSI EHEPTETUYHUX PECYPCIB 3a PiK HA 0a30Bii KOTENbHIN

Enepronociit CnoxuBaHHs, HaT.0l1. | BuTparu, rpH-pik %
Texniuna Boja 8927496 26782488 3,4
[Tpupoauuii ra3 93895200 676045440 85,3
Enextpoenepris 57965730 89846882 11,3

Bceboro 792674809,5 100

3a HaBeNEeHUMH JaHUMHU OyAyeMO JiarpaMmy Ta MPOBOIAMMO aHali3: sKi
€HEpropecypcu CKJIaJaloTh HAWOUIbLIYy YacTKy B €HeprodOagaHCl KOTENbHOI,

rpH/pik. liarpamy HaBegeHO Ha pucyHKy 1.1.

Texuiuna Boxa
4%

Enexrpoenepris

[Ipuponuuii ra3
11%

85%

Pucynok 1.1 — Enepro6ananc koTeabHOi

3 pucyHky 1.1 BujHO, 110 HAWOIIBITY YACTKy €HEproOallaHCy KOTEJIbHOL
CKJIaJ]a€  MPUPOJHUKA  Ta3, TOMY OCHOBHI  3aXO[d 3  MIJABUIICHHS
eHeproe()eKTUBHOCTI KOTENBHOI Kpallle MPOBOAUTH 3 METOIO 3HIKCHHS BHTPATH
npupoHoro razy Ha kotnax [ITBM-30-150M. 3aBmanHsa 3MiHM 30H Iii JKepen
TEIJIOBOi eHeprii (TeIJIOTH, TOTYXKHOCTI) BHHHKAIOTh B KOXHIM cxeMi

TCINIOIIOCTAYaHHA 110 pO3pO6J'IIO€TBC}I AJIS1 IIOCCJICHHS, B AKOMY TCINIOIIOCTAYaHHSA
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CIIO’KMBAUiB 3JIMCHIOETHCA BiJ JIGKIJIBKOX IIEHTpaIi30BaHUX CHCTEM (HE
000B'sI3K0BO 130J1b0BaHUX ). CIIOYaTKy KUJTbKa BU3HAUCHb.

«30Ha il CUCTEMHU TEIJIONOCTaYaHHSI — TEPUTOPIS TMOCEJIEHHS, MICBKOTO
OKpyry abo ii JacThHa, MEXi SIKOT BCTAHOBIIOIOTHCS MO HAWOLIBIN BIIJAICHAM
TOYOK TIAKIIOYEHHS CIIOKUBAYIB JI0 TEIJIOBUX MEPEXK, IO BXOIATh B CHUCTEMY
TEIJIONOCTaYaHH», a 30Ha JIii JpKepesia TeIIOBO1 eHeprii - TEPUTOpIs MOCEICHHS,
MICBKOTO OKpYry abo ii yacTMHa, KOPAOHHU SIKOi BCTAHOBIIOIOTHCS 3aKpUTHUMHU
CEKIIIOHYBaJbHUMHU 3aCyBKaMHU TEIUIOBOI MEPEXi CHUCTEMH TEIUIONOCTadyaHHA. 3
[[OTO BU3HAYEHHS BUIUIMBAE, IO SIKIIO CUCTEMa TEIJIONOCTaYaHHsI YTBOpPEHa Ha
0a3l €IMHOTO JKEpesna TEIIOTH, TO MEXI1 Horo (mkepena) 30HU Jii 301raloThCs 3
MEXXaMU CUCTEMU TEIUIONOCTaYaHHS.

Taxki cucteMu TeIJIONOCTaYaHHS IPUIHHATO Ha3BaTH 130Jb0BAHUMU.

Akio cuctema TEIUIONOCTa4YaHHS yTBOpeHa Ha 0a3i JEKUIBKOX JIKEepen
TEIJIOTH, IO MPAIIOI0Th HA €IUHY TEIJIOBY MEpPEXYy, TO KOPAOHY CHUCTEMHU
TEIUIONOCTAayaHHd OyAyTh BH3HA4Y€HI 10 HAWOLIbII  BIAJAJEHUM TOYOK
MIIKITIOUEHHS (MpUETHAHHS) CIOXUBAYiB, a KOPJOHUM 30H il JKepen 3a
3aKPUTHUMH  CEKI[IOHYIOUMMH 3aCyBKaMH. Taki CHCTEMH TeIUIONOCTadYaHHS
MPUIHATO HA3WBATH CHUCTEMaMH TEIUIONOCTAYaHHS 3 BUAUICHUMH 30HAMH il
JKEpE TeTUIOBOI eHeprii.

[ mapemTi, SIKIIO cHCTEMa TEIUIONOCTAYaHHS YTBOpEHa Ha 0a3i JEKIJIbKOX
JOKEpeIl TETUIOTH, 10 MPAIIOI0Th Ha €IMHY TEIUIOBY MEpexy, 1 Bce (abo yacTuHa)
CEKIIIOHYIOUOI0 3aCyBKM CHCTEMH TEIUIONOCTAYaHHS BIAKPHUTI, TO KOPAOHY
CHUCTEMHM TeIIONOCTa4aHHsl OyyTh BH3HAYEHI MO HAWOLIBII BiAAaJICHUM TOYKaM
MPUETHAHHS CMIOKUBAYIB, a KOPJIOHU 30H MOii JKEPEN - 10 MeXaxX BOJOJLITY, IO
BU3HAYAIOTHCSA TIIPABIIYHUM PEKUMOM LHMPKYJALII TEMIOHOCIS B TEMJIOBUX
Mepekax. Taki CcHCTEMH TEIUIONOCTAYaHHS NPHHHATO Ha3WMBaTH CHCTEMa
TEIJIONIOCTaYaHHs 3 TUHAMIYHUMU 30HAMU [T JPKEpes TeTUIOBOT €HEprii.

TenoriapaBiiuHi MOJIEl OCTAHHIX € HAWCKJIQIHIIIMMU TSI PO3POOKH.

[ToHATTS 30HU [ii CUCTEMU TETUIONOCTAYaHHS - OJHE 3 (PYH/IaMEHTAJILHUX B

cxemax TerJionocrayaHHs. BoHO BUKOPUCTOBYETHCS MPAKTUYHO Y BCIX ii po3Aiiax.
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30Ha il XapaKTEPU3YETbCS JOCUTh BEIMKOK KUIBKICTIO 1HIUBIIYyaJbHHUX
IMOKa3HHKIB. SIK OCOOJIMBOrO ITOKa3HHWKAa 30HU Jii CHCTEMH TEIJIOIIOCTaYaHHs
MIPOTIOHYEThCSI BUKOPHUCTOBYBATH PajlyC TeIUionocTadyanHs. JIJis 11boro BBOJAUTHCS
HACTyIHE BU3HAYCHHS: "pajiiyc €()EeKTUBHOTO TEIUIOTOCTAYaHHS - MaKCHMaJlbHA
BiJICTaHb BiJI TEIJIOMOTPEOIISIONIIX YCTAHOBKU IO HAMOIMKIOTO HKEepesia TETUIOBO1
eHeprii B CHCTEeMi TEIUIONOCTa4YaHHs, IPH IEPEBUIICHHI SKOTO IiAKIIOUCHHS
TEIJIOCTIOKUBAIOYHMX YCTAHOBKH JI0 JIAHOI CUCTEMH TETUIONOCTAYaHHS HEJOIUIHHO
gyepe3 30UIBIICHHS CYKYITHUX BUTPAT B CUCTEMI TEIUIOMOCTaYaHHA "

Otrxe, paalyc TEIUIONOCTavYaHHS B 30HI JIii  130JIbOBAHOI CHCTEMU
TEIUIONOCTAaYaHHs - 1€ BIJICTaHb BiJ TOYKHA CaMOIO BIJJIaJIEHOTO MpPUEIHAHHS
Cro)kMBaua [0 JpKepena TeruioBoi eHeprii. Ha pucynky 1.2 300pakeHo

pPO3paxyHKOBY CXe€MYy BU3HAYEHHS €()eKTUBHOTO PaJIlyCy TEIIOMOCTaYaHHS.

Cnoxubag N°5

Croxubaq N°3 Cnoxubay N%

Cnoxubay N2 Crnoxubay N%

KOTE/IBHA

(noxubay N°T

Pucynox 1.2 — Po3paxyHkoBa cxema BU3HAUYCHHS €)EKTUBHOTO PadlyCy

TCINIOMMOCTa4YaHHA
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Paniyc TtemnonocrayaHHd B 30HI Jii  CUCTEMH TEIUIONOCTaYaHHS 3
BUJIIJICHUMH 30HAMH Jii JDKEpeNT TEIUIONOCTadYaHHA - 1€ BIJACTaHb BiJ
HaWBIIJAJICHINION0 MpPUEIHAHHS CIOXKMBaya 10 JUKepelia TEeIJIONOoCTayaHHS B
BUJUICHIM 30H1 Aii 1bOro mKepena (MpH LbOMY YMOBY 'TpHHAaIEKHOCTL"
HEOOXITHO JAOTPUMYBATHUCS: CIIOKWBA4Y MOBUHEH OyTH PO3TAIIOBaHWK (TIOBUHEH
Hajie)XaTv) B BHUAUIEHOT 30HI i JpKepena). TakuM YHHOM, B CHCTEMI
TEIUIONOCTaYyaHHs 3 BUIUIGHUMH 30HaMH [ii ICHYIOTh KUIbKa pajlyciB
TEIJIONOCTAaYaHHs, SKI MOXYTh OyTH 3MIHEHI MNEPEeMHUKAHHAM CEKI[IOHYIOYHX
3aCYBOK TEIJIOBUX MEPEK.

I, HapemTi, paglyc TEIJIONOCTayaHHS B CHUCTEMI TEIUIONOCTAYaHHS 3
JTUHAMIYHUMH 30HaAMHU i1 JKepesa TEIUIOBOi €HEprii - 1e BiACTaHb BiJ HAHOUIBII
BIJIJIAJIGHOTO CIIOXKMBayda JI0 JiXKepesia TEIIOBO1 €Heprii B 30H1 JIil IIbOTO JKepena,
sKa BHU3HAY€HA TIAPABIIYHUM PEKUMOM IUPKYJALIl TEIJIOHOCIE B CHUCTEMI
TEIJIONIOCTayaHHsT B HUIoMy. Tak sIK KOpJAOHY 30HU [li JpKepena MOXYTh
3MIHIOBATHCS B 3QJIEKHOCTI BiJ] PEXKUMIB LUPKYJSILI] TEIJIOHOCIS, AKl, B CBOIO
4yepry, 3aJie’karh Bii poOOYMX TOYOK Ha BCIX HACOCHUX Tpymnax (BCIX HACOCHHX
CTaHIIM Ta MIACTaHIIIN, 0 JIFOTh B CUCTEMI TEIUIONOCTa4aHHs), TO, BIAMOBIAHO, 1
pazlyc TEIUIONOCTaYaHHS MOXKE€ MaTH pI3HE 3HAYCHHS B 3aJ€KHOCTI BIJ
YOpPaBIIHHSA TOYKAMU BOJOJITY B CHCTeMax TeruionoctadanHs. CiioM 3a Ha3BOIO
TaKuX 30H - PaJlyCH TEIUIONOCTaYaHHS JKepen OynyTh JUHaMIYHUMU (1110
3MIHIOIOTHCS) POTATOM OJTHOTO OMATIOBAILHOTO TIEPIOTY.

[Ipu 1pOMY ICHYIOTH €Ki HIOAHCH €JUHOCTI NHMX BH3HA4YeHb. Tak sK
NEBHUM pajilyC TEIUIONOCTAa4YaHHs - BChOT'O JIMILIE BUMIPIOBAY, a I[IbOBa (DYHKIIIS,
3a SIKOI0 BU3HAYAETHCS MOXKJIMBICTH (IOIUIBHICTH, €(EKTHBHICTH) HWOTO 3MIiHH,
TOOTO 3MIHU CYKYINHHUX BUTpAaT B CHUCTEMI TEIJIONOCTAYaHHS B I[IJIOMY, TO CIIiJ
CKazaTd, TaKe BH3HAYEHHS 3aCTOCOBHE JIMIIE JJIA 130JbOBAHUX CHCTEM
TerionocrtadanHs. J[Jis cucteM TerionocTayaHHs 3 1HIIOK KOHDIrypariiet 30H ii
JUKEpeNl CYKYNHI BUTPAaTH B CHUCTEMI TEIUIONOCTaYaHHA OYyIyTh 3aJ€XKaTH BiJl

JEKIJIbKOX PajilyCiB TEIIONOCTaYaHHs.
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3aBaaHHs 3MIHM 30H [1i JpKepen TEeIUIOBOi €HEeprii (TemioTH, MOTYXKHOCTI)
BUHHUKAIOTh B KOXHIA CXEeMi TeIUIONOCTaYaHHS IO PO3POOITIOEThCS IS
MIOCETICHHS, B SIKOMY TEIUIONOCTaYaHHsS CIOKUBAYIB 3IHCHIOETHCS BiJl JEKIITBKOX
IEHTPATI30BaHUX CUCTEM (HE 000B'SI3KOBO 1307 IbOBAHUX ).

3aBgaHHS 3 PO3MIMPEHHSM 30H Jii ICHYIOYMX 130JIbOBAHHX CHCTEM
TEIUIONOCTAYaHHs, HaWyacTilmie, BHHUKAIOTh Yy 3B'SI3Ky 3 HEOOXIJHICTIO
3a0e3MeYeHHs] TEIUIONOCTauYaHHsIM 3alJTaHOBaHMX JO0 OyJIIBHUILITBA 00'€KTIB
TEIJIOCTIOKUBAHHSI, PO3MIIIICHHS SIKUX TepeadadaeThCs Ha KOPJOHI abo MmoOIu3y

KOPJIOHIB ICHYIOUOT 30HH [T JDKEpena TeIIOBOT MOTYKHOCTI (pucyHok 1.3).

Jxepeno Tennosoi eHepnil

Buxig Tennosoi
NOTYXHOCTI

Cnoxueay
KopaoHu

ICHYHOHYOI 30HM gl

——
Tennoea
Kamepa

PosBiTENEHHA

Pal10H HOBOI
3abypoBM .

KopaoHW poswupeHoi
30HM il

Pucynox 1.3 — Po3mmpenHs 30H [ii 130J50BaHUX CUCTEM TETUIONIOCTAYaHHS

Koudirypariiss po3miiieHHs HOBUX CIIOKHBAYiB IOJ0 ICHYIOYOi 30HHW il
130JIbOBAHOI CUCTEMH TEIUIONOCTAYaHHS MOKE€ MaTH BIIYYTHI BIIMIHHOCTI, TaK
caMO K MOXE BIJPI3HATUCA 1 TIOTYXKHICTh (3p0O3YMLIO, TEIJIOBA) MPUETHYIOTHCS
CIO’KMBauiB a00 paioHIB, ajieé ICTOTU 3aBJaHHS 1€ HE 3MIHIOE. Y Oylb-SIKOMY
BUITAJIKy TOBUHHA OYTH PO3TJIIHyTa MOJXJIHUBICTh MPOKJIAJAKH  HOBOTO
BIJITATYKEHHS B MaricTpajbHOTO TEIUIOMPOBOIY J0 paiiOHy HOBOiI 3a0yJ0BU Ta
PEKOHCTPYKIliI MaricTpajbHOIO TEIJIONPOBOAY (AKI0 Oyae MOTpiOHO) Bia
JoKEpelia 10 TOYKHW MPUETHAHHS HOBOTO BIATATY>KEHHS (pa3oM 31 CIIOPYIKEHHSIM

HOBOI TEIJIOBOI KaMepH ).
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Jlo 1poro K KJacy 3ajilay BIAHOCATHCS 3a/aul NMpHUEIHAHHS CIOXKHUBAyiB JI0
TEIUIOBUX MEPEX B ICHYIOUIH 30H1 i JKepema TeIioBoi eHeprii. 3aBaaHHs bOTO
TUITY 3'SBJIIOTHCS B Pa3l aApEeCcHOI MPUB'SA3KU CHOPYAKYBaHOTO 00'ekTa. B mbomy
BUITAJIKY MOJICTIOEThCS OYyMIBHUIITBO TEIIOMPOBOAY BIJ BiATATyKCHHS [0
KOPJOHY JUISHKH (KaJacTpOBOTO KBapTaldy), Ha SKOMY 3aIJIAHOBAHO OyTIBHHUIITBO
ob0'ekta. ['iapaBaiyHUN PO3paxXyHOK IUPKYJALIl TEIJIOHOCIS B HPHUETHAHOTO
00'exTa /10 Kepesia TeMI0BOi eHeprii 000B'I3KOBHIA 1 B IbOMY BUTIAKY.

Jlist ominku (piHAHCOBUX MOTped B peamizaililo PO3MUPEHHS 30HU il
NOTPIOHO 3aCTOCYBaHHS JIOCBIY MPOEKTYBAHHS TEIUIOBUX MEpEXk a0o, SIKIIO Y Bac
TaKoOro JIOCBIJy HEMA€, BaM JIOBEJIEThCS MOKAa3aTH KUIbKa BaplaHTIB KOH(Iryparii
TpacH BIATaTy>KeHHS 3 BaplaHTaMU TOYKH MPUETHAHHS.

Posrnsan 3aBnaHp 31 CKOPOUECHHSIM 30H il ICHYIOUMX 130JIbOBAHUX CHUCTEM
TEIJIONIOCTaYaHHs BUHUKAE B ICKITPKOX BHUIAIKAX:

a) TIPU BUCOKIM HEOJHOPITHOCTI IMIIJILHOCTI TETJIOBOTO HaBaHTAXEHHS B 30HI
J1i CUCTEMM TEIUIONOCTaYaHHs, KOJIM, HAMPUKIad, B 30HI [ii ICHYIOTh JEKUJIbKa
miaragy3ei (MaIMHOXKHH) 3 BUCOKOIO IIUIBHICTIO TEIIJIOBOTO HAaBAaHTAXKCHHS, a MIXK
HUMH ICHY€ TMOJ00JIaCTh 3 HHU3BKOI IIUIBHICTIO TEIJIOBOTO HABAaHTAXKCHHS

(pucyHok 1.4).

Nxepeno FonNoBHMIA
—— e TENNoBOI eHepnl TENNONROEBia

P e
< OBnacTe SHUKEHHA

TENNOEOMD HABAHTAKEHHA

EMPOBHMYMX NINPHMEMCT B

ObnacTe 3
BMCOKOKD
WNEHICTIO
TENNOBO
HaBaHTaKeHHA

[
|
|
|

e

s
R _~ OfinacTb 3 |
= =
e Husbkoo |
WNEHICTHO l
TENNOBOMD ™

HaaHTaKEeHHA

-
N
2/

— )

OBnacte 3
SMCOKOID

WNEHICTIO
TENNOBOM
HaBaHTaxgHHA

Pucynox 1.4 — HeogHopiiHI IITFHOCTI TETUIOBOTO HABAHTAKEHHS
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0) T1pu NOpUHHATTI  pilleHHS 3a0yJOBHUKOM TMpO  3a0e3MeUeHHS
0araToKBapTUPHOTO KUTJIIOBOTO OyAWHKY, IUTAHOBAHOTO JO OyJiBHUIITBA B
ICHYIOUYIM 30H1 i1 CHUCTEMHU TeIJIONOCTa4aHHs, BiJl 1HAWUBIAYaJIBHOTO JKepena

TeIuTonocTadyanus (pucyHok 1.5).

Jxepeno TennoEeoi eHepni

FONoEHMIA

TENNONPOBIA —

(ysaranbHeHWI)

KopaoHu
ICHYHOYOT 30HK
ail /

Po3BiTENEHHA

Pucynox 1.5 — IlpoektyBaHHs 30H 3 IHAUBIAYaTbHUM TEIIJIOMIOCTAYaHHSIM B

1CHYIOU1# 30H1 Jii HEHTPaJII30BAHOTO TETUIONOCTAYaHHS

B) MpH PI3HUX croco0ax po30opy TEIUIOHOCIS Ha Il raps4yoro
BOJIONIOCTAYaHHs CIIOXKWBAUiB, HANMPUKIAA y BHIIQJKaX, KOJIM YacCTUHA CUCTEMHU
TeIIonocTayanHs € "BigkpuTor" (To0TO 3 Oe3mocepeHIM po300pOM TEIUIOHOCIS
Ha Il Tapsyoro BOAOMOCTAYaHHS 3 CUCTEM OMaJICHHS), a YacTHHA 3aKPUTOIO,
TOOTO 13 3a0e3MeueHHAM MIAICPIBY XOJOJHOI BOAM HA Il Tapsyoro
BOJIONOCTaYaHHS B PEKYNEpPaTUBHUX TEIUIOOOMIHHMKAX, pO3TAlIOBaHUX B
IECHTPAJILHUX a00 IHIUBIAYaIbHUX TEIUIOBUX MYHKTaX (pUCYHOK 1.6).

Jlna Bumanky "a" 130Jp0BaHa CHUCTEMa TEIJIONOCTauyaHHS yTBOpeHa Ha 0asi
€IMHOTO JKepera TEMIoBOi eHeprii 1 3a0e3medye TerIonoCTa4anHs CII0KHUBAYIB B
JIBOX HAIpsIMKax IO JBOX BHCHOBKIB TEIUIOBOI MOTYXHOCTi. BUCHOBOK B 30HY 1
OpPraHi3oBaHMM 3 METOI 3a0e3MeueHHs TEeIJIONOCTauYaHHsS  BUPOOHHYUX
nianpueMcTB. BucHoBOk B 30HM 3, 2 1 4 - IS TEMJIONOCTAa4aHHS KOMYHaJIbHO-

noOyTOBUX CHOXHUBaviB (HACETIEHHS 1 TPOMAaJIChKI OyaiBii). 3a Yac KUTTS CUCTEMH
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TEIJIONOCTaYaHHs TEIJIOBE HaBAaHTAXEHHS BUPOOHMUYMX CIOKUBAYiB 3HU3UIIACS B
10 pasiB. A 3o0oHa "2", 3a0ymoBaHa OJHO-IBONOBEPXOBUMH >KUTIOBUMHU
OynuHKaMM, 3a0esnedyBajiacsi  BIJ  JDKEpella  [EHTPai30BaHOiI  CUCTEMH
TeIuionocTayaHHs. 30Ha "2" XapakTepU3y€eThCS HU3BKOIO IIUTBHICTIO TEIIOBOTO
HaBaHTaxeHHd (['kan / rog / ra) 1 BUCOKMM MOKAa3HUKOM BIAHOCHOI MaTepiaibHOT
. . . . 2 / F / 3 3 . 4 _
XapaKTEPUCTUKHU PO3MOALIBHOI TeTI0BO1 Mepexki (M / I'kan / ron). 3oHa 314 - ue

30HU 3a0y0BH 3 BUCOKOIO MIITHHICTIO TEIJIOBOTO HABAHTAKCHHS.

Jxepeno Tennosoi eHepnl

MonosHMA

TENNONPOEIR,
Cnokuead

I (y3araneHeHMi)

KopaoHK 30HK 3
"BigKpUTOK"
CHCTEMOID
TENNONOCTAYaHHA

Tennoea
Kamepa

N
S
L“h--—"

KopaoHK 30HM 3 "3akpuTon"
CUCTEMOK TENNONOCTaYaHHA

Pucynok 1.6 — [301p0BaHa cuctema TEIIONOCTauYaHHs 3 PI3HUM THIIOM

111’ € THAHHS CTIOKUBAYIB JI0 TETUIOBUX MEPEK

VY Takiii KoH]Irypaiii 3aBaaHHs Ma€e OyTH BUPIIIEHE B paMKaX CKOPOUYEHHS
30HU i1 iICHYI0YOT0 JKepena (ToOTo JTKBiaIlii BUBESACHHS TEIUIOBOI MOTYKHOCTI B
3oHy "1" 1 nmepeBeleHHS CHOXHBa4iB 30HM "2" Ha 1HAMBIAyalbHE
TerionocrayanHs). KpurepieM niis npuiHATTS pilIeHHS NEPIIOTo MIaHy € aHai3
TapuHUX HACTIAKIB JIJIS: 3MIHEHOT 30HU JIii ICHYI0UO1 CUCTEMU TEIJIONOCTAYaHHS;
mikBimoBaHoi 30HM nii "1" 1 30HmM mii "2", mepeknaaeHOi Ha 1HAWBIIyaJbHE

TCIIJIOIIOCTAYaHHA.
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Jlns Bumaaky "0", B 30H1 ICHYIOUOT 130JIbOBAHOI CHCTEMH TEILJIONOCTaYaHHS
BJIACHUKOM  (3a0yJJOBHHKOM) TPUHMAEThCS  pIMIEHHA Tpo  3abe3meueHHs
3aIUTAaHOBAHOTO 70 OYAIBHMIITBA 0araTOKBAPTUPHOI'O JKUTIOBOTO OYJAMHKY BiJ
1HMBIIyaIbHOTO JPKEpelia TeIIONOCTaYaHHs (SIKOTO TUITY - 3HAYCHHS HE MAE).

VY Takiii koHQirypamii 3aBiaHHs Mae OyTH BHUpIIIEHE B paMKax aHalizy
Tapu(HUX HACTIAKIB JUIS CIIOKMBAdiB ICHYHOYOi 30HU [ii, B pa3l NpHUETHAHHS
IUTAHYIOTBCS 710 OyIiBHHMITBA 0OaraTOKBapTUPHUX SKUTIOBUX OYIWHKIB [0
ICHYIOYMX TEIUIOBUX MEpeX, 1 B pa3l oOpradizamii TerIonoCTayaHHS BiJ
IHUBITyaIbHUX JHKEPEI TETUIONOCTauaHHs.

Jlns Bunagky "B", icHytoua 30Ha Jiii 130J1b0BAHOI CUCTEMH TEILJIONOCTa4aHHs
OpraHi3oBaHa 3 PI3HUM CIIOCOOOM MPUETHAHHS CUCTEM rapsidoro BOJOMOCTaYaHHS
CIIO’KMBAYIB JI0 TEIJIOBUX Mepek. Ha miBHOY1 30HU (sIka 1CTOPUYHO OyjyBajacs
paHille, HDK IMIBJCHHA) rapsde BOONOCTAaYaHHS CIOKUBAa4dlB OPraHi30BaHO 3
Oe3rmocepeHiM PO300POM TEIUIOHOCISI 3 CHCTEM OIajieHHs (BIIKpHTa CHCTeMa
TEIUIONOCTAaYaHHs), HAa MIBJHI - MPUEAHAHHSA CUCTEM rapsiyoro BOJIONMOCTaYaHHS
CIIOKMBA4YiB /IO  TEIUIOBUX  MEpPEX  OpPraHizoBaHO 3  BHUKOPHUCTAHHAM
pEeKynepaTUBHUX TEIJIOOOMIHHMKIB B TPYMOBUX (LIEHTPAIbHUX) 1 1HAUBITYyIBHUX
TEIJIOBUX ITyHKTaX.

VY HaBeneHi TOCTAHOBI 3ajaya 3BOJUTHCSA 10 BU3HAYCHHS Tapu(pHUX
HACJIJKIB B JIBOX, 3HOBY BUHUKAIOTh 30HAX Jii: CKOPOUYEHOIO 30HU il 1CHYIOUOI0
JoKepelia TETUIOBOI €Heprii 1 HOBOCTBOPEHO! 30HU JIii HOBOTO JpKepesia TEIIOBO1
eHeprii. 3aBHaHHS 3 BHU3HAYCHHSM NPIOPUTETHOCTI PO3MIMPEHHS 30HU il
130J1bOBaHOI CHCTEMHM TETLIOTIOCTaYaHHS

Taki 3aBmaHHsS BUHHUKAIOTH Yy BUMAAKAX TUIAHYBAHHS 30H MEPCIEKTHUBHOTO
OyIIBHUIITBA (3 BUCOKOIO IIUIBHICTIO TEIJIOBOTO HABaHTAXXEHHS) B 00JIACTIX MiXK

30HAMH Jii ICHYFOUHX 130JIbOBAaHUX CHUCTEM TEILIONOCTaYaHHs (PUCYHOK 1.7).
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Pucynox 1.7 - Po3mupenHst 30HH J11i OJHOTO 3 130JIbOBAHUX JKEPETT

PimieHHs Takoro 3aBaHHs HE € HACTIJIBKUA YTHJIITAPHUM SIK TIPEJICTABIICHO B
Ha3Bl. BuHUKae [OCHTH BHCOKa BapIaTHUBHICTh MOKIIMBOCTEM oOpraizarii
TerionocrayanHs. Ha mpeacTaBieHOMY MaIOHKY PO3TJISHYTO TUIBKH OJUH 3
BapiaHTIB - PO3IIUPEHHS 30HU JMii OJHOTO 3 JDKepen. Aje, sSK TpaBWio,
pO3MIISIIAOThCS KUIbKa BapilaHTiB. Hampukiazn, pilleHHSAMH Takoro 3aBJIaHHA
MOXYTb OyTH:

a) o0'enHaHHs 30HU Jii Jpkepena 1 1 mkepena 2 €AUMHOI TEMJIOBOI MEpexki
(37TUTTA 30H 1 OpraHizailisi CUCTEMHU TEIUIONOCTA4YaHHS 3 BUIJICHUMH 30HaAMU il
JOKEpeIT TETUIOBO1 eHeprii);

0) MO/ TEMJIOBOIO HABAHTAKEHHSI MK JpKepenamu 1 12 3 po3MMPEHHIM X
30H il

B) OyIIBHHUIITBO HOBOTO JDKepesia 3 3 opraHizaimi€ro HOBOi 30HH [ii, IO
3a0e3nedye BCl MPUPOCTH MOMUTY HA TEIUIOBY MOTYXKHICTB;

r) 1 HapemTi, OyIIBHHIITBO B KOXXHIM HOBIH 30HI 3a0yJ0BH BJIACHOTO
JUKepesia TEIIOBOI eHePrii.

VY Oynp-sKoMy BUNAIKY, BUOIp Kpalioro BapiaHTy 3AiHCHIOEThCA Ha 0asi
aHasizy Tapu(pHUX HACTIAKIB KOXKHOTO BaplaHTy, 3 ypaxyBaHHSM peopraHizarlii

30H. 3aB,Z[aHH$I 3 NCPECTBOPCHHAM 130JIbOBAaHUX CHCTEM TEIUIONOCTAYaHHS B 30HU
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TEIUIONOCTAaYaHHs 3 BUJUICHMMH a00 (IMHAMIYHUMM) 30HAMHU i1 JIKepen
Teruionoctayands. Taki 3aBAaHHS BUHUKAIOTh Y 3B'SI3KYy 3 JOKAa30M JOLLIBHOCTI
o0'eTHAHHS JEKUJIBKOX 130JIbOBAHUX CHUCTEM TEIUIONOCTAYaHHS B €JUHY 30HY
TEIJIONOCTAaYaHHs 3 IEKUTbKOMA JDKEPEJIaMH TEIUIONOCTAaYaHHsI, IO MPAIIOI0Th Ha
€IMHY TEIUIOBY MEPEXKY.

IIpocTopoBa KOH(iIrypallisi Takux 3aBllaHb OJM3bKa J0 KOHIrypariii 30H,
npeacTaBieHuX Ha puc. 5. Ilpu npomy, BuHUKae (a00 HE BUHHMKAE) MOMUT Ha
TEIJIOBY TOTYXHICTh B 30HaX, pO3TAlIOBAaHMX Mk ICHYIOUMMH 30HAMHU,
MPUHITUIIOBO HE BaXJIMBO. B sKOCTI 1ibOBOI (YHKIT A1 BUPILMIEHHS TaKOTO
3aBJAaHHS  NPUUMAETbCA  HAMIMHICTh  TEIUIOMOCTAYaHHS 1  MOMIIMBICTH
NEePEePO3NOTY TEIJIOBOTO HABAHTAKEHHS MIXK ICHYIOUMMH 30HAMH Jii 1CHYIOUHX
TOKepen.
3aBiaHHs 3 PO3IIMPEHHSM 30H Aii CUCTEM TEIUIONMOCTA4YaHHS 3 BUAIJICHUMH
30HaMU JIi1 JKEpes TEIIOBOi eHeprii (TerioTH)

3aBgaHHSA PO3MMPEHHS 30H [ii ICHYIOUMX CHCTEM TEIUIOTIOCTaYaHHS 3
BUJIIJICHUMHU 30HAMHU i1 JpKeped TeIUIOBOI €Heprii BUHHUKAIOTh Y 3B'SI3KY 3
HEOOXITHICTIO 3a0€3MeYeHHs TEeIIONOCTAYaHHAM 3aIlUIaHOBAaHMX A0 OYJIIBHUIITBA
00'€KTIB TEIUIOCIIOKMBAHHS, PO3MIIICHHS SIKUX TependadyaeTbcsi Ha KOPAOHI a0do
mo0JIM3y KOPAOHIB ICHYIOUO1 30HU i1 CUCTEMH TEIUIONOCTavyaHHs (B IIbOMY CEHCI
3aBJaHHS 10 BU3HAUCHHIO 30IraeThesl 13 3aBlAaHHsIM 2.1) 1 3 mepepo3noiioMm
TEIJIOBOTO HABAHTAKEHHS MIXK [IIOYUMH JpKepenamMu (abo, ToO-iHIIOMY, 3
nepexoHQIrypallisi BUAUICHUX X 30H Jii ICHYIOUUX JIKEPEII TEMI0BOI EHeprii).

IHI11 3aBIaHHA

B nanuii gac HalO1IbIT YaCTO MOYKHA BUPIIIATH 3aBJIaHHS - 1€ PO3IIHUPEHHS
ICHYyI04Oi 30HM [ii JKepena 3 KOMOIHOBAHOK BHPOOJIEHHSAM TEIUIOBOI Ta
CJICKTPUYHOT €Heprii B 30HU [ii 130JIbOBAHUX CHCTEM TEIJIOMOCTaYaHHS,
yTBOpeHHX Ha 0a3l korteneHb. [lpum 1boMy, 3abe3medeHHs MPUPOCTIB
NEPCHEKTUBHOI TEMJIOBOTO HABAHTAXEHHSI, PO3LIUPEHHS 30HU il JKepesa B HOBI
paiionn 3a0y/I0OBU BIJICYBa€ThCs Ha ApyTwid miaH. lle BakivBe 3aBoaHHsA, ajle MU

HE BUAUIMIIM 11 B OKpeMy TpyIy JIMILIE TOMY, [0 PIOPUTETHUM 3aBJAHHSAM CXEMH
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TEIJIONIOCTaYaHHsI € BCE-TaKu 3a0€3MeUeHHs] BChbOIO MEPCHEKTUBHOIO MOMUTY Ha
TEIUIOBY €HEPTIIO.

Metonu BupinmieHHs 3aaad. B skocTi 0a30BOro 1HCTPYMEHTY IS
NOpiBHSAHHSA 1 BUOOpPY BapiaHTIB B CXeMaX TEIUJIONOCTA4aHHSA MPHUIHATO
BUKOPUCTOBYBaTU TapudHo-6amancosi moaeni (TBM), mpusHayueHi A5 OLIHKH
Tapu(HUX HACHIJIKIB peasi3aimili MpOoeKTIiB cXeMu. PeKoMeHI0BaHYy CTPYKTYpYy
TBM 1 Metoam iX CKJIaJaHHS MU PO3TIISTHEMO B ApyTrid ctarTi 1iei cepii. Tyt
HaBEJIEMO JIMIIE 3arajibHi BIAOMOCTI PO HUX, NOCTAHOBKY 3aBAaHb ISl OMHUCY
ctpykrypu TBM, mo 3abesmeuye pimieHHsS 3ajad MNpo BUOIp HaWKpamoro
BaplaHTy 3MiHHM KOH(ITyparii 30H Aii.

Po3paxyHku MOXyTb OyTH BHUKOHAHI TUIBKM B TOMY BHIIAJKYy, SIKIIO IO
BIJIHOIIEHHIO O KOXKHOI 30H1 /il CUCTEMH TEIUIONOCTa4aHHs OyAyThb cpopMoBaHi
TaKi JaHi, n0 BiJ0OpakatoTh ICHYIOU1 MapaMeTpH X GyHKIIIOHYBaHHS:

— BU3HAUEHI ICHYIOYl 1 TMEpPCHEeKTHBHI OalaHCHU TEIUIOBOi MOTYXHOCTI
JoKeperna TeIJIOBOI €Heprii 1 MPUEHAHOI J0 TEIUIOBUX MEpPEeX ICHYHYOl 1
MEPCTIEKTUBHOI TETUIOBOTO HABAHTAXKEHHS;

— BU3HAYEHI MapamMeTpu, W0 XapaKTEepU3ylOTh 0a30By e(EKTUBHICTh
BUPOOJIEHHS 1 Tepeaayl TEMI0BOI eHeprii (MOTY>KHOCT1) 1 TEIIOHOCIS;

— BU3HAueHI (BCTaHOBJEH1) 0a30BI BUTpAaTH B KOXHIM 30HI Jii JKepena
TEIUIOBOi CHEprii, po3ijeHl, SK MIHIMYM, 3a TaKUMHU 3J1HCHIOBAaHUM BHJIaM
nismpHOCTI  (muB.  "OCHOBM  IIHOYTBOPEHHS B cdepl  TemomocTayaHHs):
BUPOOHMIITBO TEIJIOBOI €HEPrii; BUPOOHUIITBO TEIUIOHOCIS (B pa3l HOTro BIAMYCTKH
BiJl JKepesa TEeIIoBOi eHeprii Ta / abo 3 TemIoBUX MEpek); mepeaada TerioBOl
€Heprii;

— BU3HA4yeHl (BCTAHOBJICH1) MPOTHO3HI I1HJAEGKCU-AeDIATOPU TO Tpymax
BUTpAT, TMOB'SI3aHUX 3 BUPOOHMIITBOM 1 peati3alli€lo TeIuIoBOI eHeprii (SKIIo

pPO3paxyHKHU nependavyaeThCss BUKOHYBATH B I[IHAX BIAMOBIIHUX POKIB).



36

JIist BUpIIICHHS 3aBJAHHS 3 PO3LIMPEHHSIM 30H il 130JbOBAaHUX CHUCTEM
TEIUIONOCTAaYaHHs B CXEMi TEIUIONOCTayaHHs MOBUHHA OyTH MIATOTOBIEHA KapTa 3
HAHECEHOO Ha HIM HACcTYMHOI rpadivyHoi 1H(PpOpMaITi€lo:

— po3TalryBaHHS JpKepesia TeII0OBO1 eHeprii;

— 30Ha J1i IBOro JpKepesia B ICHylOUoMy cTaHl (0a30BHMl pik abo pik
nependadyBaHUX 3MiH);

— 30HAa 3 MPUPOCTOM TETUIOBOTO HaBaHTAXEHHS (111 TaHI MOXKYTh OyTH B3SITi
3 JIeTalbHUX IJIAHYBAJIBHUX PIIIEHb pealli3allil TeHepaIbHOro MIaHy);

— ONKC ICHYIOYHX TEIUIOBUX Mepex (rpadiyHe 1 CeMaHTU4HE), IO
3a0e31euye MOKIIUBICTD T1JIPABIIYHOTO PO3PAXYHKY TEIUIOBUX MEPEK.

[Ipu dopmyBaHHI BapiaHTIB pillleHb Ha Po3po0JIEHOT KapTi MOBUHHI OyTH
IIPE/ICTABIICHI:

— mepeabadyBaHa Tpaca / Tpacu TEIUIOBOI Mepexki (BiAramyKeHHS BiJl
MariCTpajibHOi ~ TEIJIOBOI  MepeXi) B 30HY  MEPCIEKTHUBHOI  TEIJIOBOTO
HAaBaHTAKCHHS,

— OIKC MO BUAY MPOKIAAKH 1 MO BUIJISAY BUKOPHUCTOBYBAHMX MaTepiaiB;

— TEpPCIEKTUBHI TEIJIOBI HABAaHTAXKCHHS B ICHYIOYIM 30HI Jii JKepena
TEIJIOBOI €HEeprii.

— TPOEKTH 3 OYMIBHHUIITBA TEIUIOBHX MEpEeX IS 3a0e3MeUeHHs Iepenadl
TEIJIOBO1 €HEePTii BiJl MaricTpajabHOI TEIMJIOBOI MEPEXi B 30HY i1 HOBOI TETJIOBOTO
HAaBaHTAKCHHS,

— MPOEKTH MO PEKOHCTPYKINT AUISTHOK TEIJIOBOI Mepexki 13 301IbIICHHSIM 1X
JIiaMeTrpa, SKIO ICHYHOYl JUISHKHM He 3a0e3MedyloTh HEOOXITHHX IapaMeTpiB
HUPKYJSIIT  TeroHocis  (m'e3oMeTpuyHOro rpadika, MPOMYCKHOI 3JaTHOCTI,
TIPaBIIYHOTO PEKUMY);

— MNPOEKTH MO PEKOHCTPYKIT MIJISHOK TEMJIOBOI MEpeXi 3 BUYEPIIAHUM
pecypcom (0Oe3 30uTbIIEHHS JiaMeTpiB), 3 METOI 3a0e3nedYeHHS HOPMATHUBHOI

HAIWHOCTI TEIJIONOCTAaYaHHS.
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Jlns BUIIE3a3HAYEHOTO JOKa3u IOBUHHI OyTH CchOpMOBaHI KOHKYPYHOYl
pimeHds (B cmiy OOOB'S3KOBOCTI BUKOHAHHS TMEpPIIOi yMOBH). 3a3BHUYai, 0
KOHKYPYIOUHUM PIIIEHHSM, BIIHOCATD:

— pillIeHHs PO 3a0e3MeYeHHs TEIIONOCTaYaHHsI HOBOTO paiilOHY Bijl HOBOTO
JUKEpelia TETIOBOI MOTYKHOCTI;

— pilmeHHs Mpo 3a0e3MeyeHHs] TEeIJIONOCTayYaHHs HOBOTO paioHY Bif
1HIMBIAYaJIbHUX JIXKEPEN TETUIOBOI MOTYKHOCTI.

TakuMm YuHOM, (QaKTHUYHO, BHUOIp HaWOLIBII €(PEKTUBHOIO BUPILICHHS
MOBUHEH OyTH 3MIIHCHEHUI 3a pe3yJbTaTaMU PO3PaxyHKIB TPhOX KOHKYPYIOUUX

plllIEHB, IPU IbOMY AJITOPUTMHU PIIIEHb 33]1a4 OYAyTh HE3aJICKHUMU.
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2 AHAJII3 MOXJINBUX PILIEHD IIABUIITEHHA
EHEPTTOE®EKTHUBHOCTI «MICBKI TEIIJIOBI MEPEXI» B M.
3AITOPDKOKA

2.1 BuznaueHHs €(peKTUBHOTO PajilyCy TEIIOMOCTauYaHHs

301IbIIEHHS CYKYITHUX BUTPAT B1AOYBA€ThCA MpU OyAb-SIKOMY ITiIKJIIOUYEHH1
HOBOTO TEIIOBOTO HaBaHTaXeHHs. bepyuwu, 110 paiioH HOBOiI 3a0y/1I0BU MOBUHEH
OyTu 3a0e3medyeHuil TeTrUIONOCTa4aHHsIM B OOOB'SI3KOBOMY MOPSIIKY, IMOPIBHSIHHS
CYKYITHUX BHUTpaT 1 iX MIHIMI3alll0 HEOOXITHO TMPOBOJUTH, PO3TIIAIAI0YN
KOHKYPYIOYl pIIlIEHHS, CIPSMOBaHI Ha 3a0e3MeYeHHS] TEIUIOBOIO EHEPTIEI0 SIK
ICHYIOUHX, TaK 1 HOBUX CIOKUBaYiB.

Sk KOHKYpyrOYi BapiaHTH PO3BUTKY CHCTEMH  TEIUIONMOCTAYaHHS
pO3IIIAIAl0THCS JIBa BapiaHTH: MEPIIN BapiaHT rependadae pPO3BUTOK CHUCTEMHU
TEIJIONOCTayaHHsI Ha 0a3l ICHYIOYOro JKepena TEeIJIOBOi €Heprii; 3a JIpyrum
BapiaHTOM TiepeadavaeThCcsl OYAIBHHIITBO HOBOI KOTEIbHI JJIsg 3a0e3nedcHHS
TEIUIONOCTaYaHHs pailoHy MEepCIEeKTUBHOT 320y I0BH.

Po3paxyHOK CyKymHHX BUTPAT MPOBOAUTHCS ISl KOKHOTO BapiaHTa OKPEMO:
CYKyMHHI BUTpaTH IS TEPIIOr0 BapiaHTa BKIIOYAIOTh B ceOe BUTpaATH, IO
3a0e3MeuyloTh BHUPOOHMITBO 1 BIAMYCK TEIJIOBOI €HEeprii ICHyH4YuX 1
MEPCIIEKTUBHUX CIIOKMBAYIB.

CykymHI BUTpaTH JJIs JPYyroro BapiaHTy BKJIIOYAIOTh B ce0€ BUTpPATH Ha
ICHYIOUOMY JIPKEpedIl, 110 3a0e3Meuyr0Th BUPOOHHUIITBO 1 BIJMYCK TEIUIOBOI €HEepril
ICHYIOYMM CIOKHMBadaM 1 BUTPATH, IO 3a0€3Me4yr0Th BUPOOHHUIITBO 1 BIIMYCK
TEIUIOBOI €HEepTrii MEepPCIeKTUBHUM CIIOKMBauyaM Ha HOBIA KOTeNbHI. SKIIO0 Ha
ICHYIOUOMY JDKEpeJl 3A1MCHIOEThCS KOMOIHOBaHE BHUPOOHHUIITBO TEIIOBOI Ta
CJIEKTPUYHO1 €HEPTii, TO B CYKyIHI BUTPATH BKIFOUAIOTHCS BUTPATH HA MAJIUBO JISI
BUPOOHUIITBA €JIEKTPOSHEPTii 32 0a30BUH PiK.

Po3paxyHOK e(peKkTUBHOTO pajiyca 3BOJUTHCS A0 BUPIMICHHS HACTYIHUX

3aBJaHb:
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- 30MparOThCs BUXIIHI JIaHI.

- 33/1a10ThCsl 400 BUOMPAIOTHCA MPUPOCTH TETLIOBOTO HABAHTAXKEHHS PAiOHY
MEePCIEKTUBHOI 3a0yJ0BH.

- 3aJa€TbCsl BIJICTaHb BiJA TOYKA MIAKIIOUEHHS A0 ICHYIOUOi CHUCTEMH
TEIUIONOCTAaYaHHs 10 KOPAOHY pailoHy HOBO1 3a0y/I0BH.

- BU3HAYAIOTHCS MapaMeTpy HOBHUX AUISHOK MariCTpalibHOI 1 PO3MOALTBHOT
TEIUIOBUX MEPEK.

- TEPEeBIPSIETHCS HASBHICTH PE3EPBIB MO MPOIMYCKHOI 3aTHOCTI 1ICHYIOUHX
MariCTpajibHUX TEIUIOBUX MeEpex [JIs 3a0e3MedYeHHs] TMPUPOCTIB TEIJIOBOTO
HAaBaHTAKCHHS.

- CKJIaJIal0ThCs OAJIaHCH TEIJIOBOI MOTY>KHOCTI.

- CKJIaJIal0ThCAd OaJlaHCHM BHUPOOHUIITBA TEIIOBOI €HEPrii, CIOKUBAaHHSI
nanuBa, Boau 1 enektpoeneprii. Jns TEIl ckinamaerbcs GamaHc BHpOOIEHHS
CJIEKTPOCHEPT1i.

- BHU3HAYAIOThCA CYKyIHI BUTpaTH [JIsl MEpPIIOro 1 JIpyroro BapiaHTIB
PO3BUTKY CUCTEMH TEILJIONIOCTAYaHHSI.

- TIPOBOJUTHCS TOPIBHSHHS CYKYITHHX BUTPAT IS TIEPIIOTO 1 JPYroro
BaplaHTIB.

Po3paxyHok edeKTHBHOrO pajaiyca IPOBOJMTHCS METOJIOM ITOCIIIOBHHUX
HaOamkeHb. HezalexxHUM mapamMeTpoM € BIJACTaHb Bl TOYKW MiIKIIOYEHHS 10
ICHYI0YO1 CHUCTEMH TEIUIONOCTAaYaHHsI 0 KOPAOHY paiiloHy HOBOI 3a0y0BH. KO
00'ekTH HOBOI 3a0yZI0BH MIIKIIOUEHI OE3MOCEPEIHbO IO KOJEKTOpa JHKepena, TO
151 BIJICTaHb JOPIBHIOE pajilyCy TemonocradyanHsd. Ko 00'eKTH HOBOI 3a0y/10BU
MIIKJIFOYSH] 10 TEIUIOBIM KaMepl, po3TallloBaHOl Ha JCSAKIN BIICTaHI Bij JpKepera,
TO pajAlyc TEIUIONOCTavYaHHs JOPIBHIOE CyMi BIJICTaHEH BiJl JKepena J0 TEIJIOBOi
KaMepu 1 BiJ TEMJIOBOI KamMepu N0 KOPJIOHY paiioHy HOBOi 3a0yaoBu. B sxocti
MepIIoro HaOMMKCHHS BKa3aHy BIJICTaHb MpUHMaeThCs piBHUM 50 meTpam 1
30uIBIIy€eThCs 3 KpokoM 10 meTpiB. Po3paxyHOK MPOBOAUTHCA A0 THUX Mip, MOKH
CYKYIIHI BUTpaTH 3a MEPIIMM BaplaHTOM HE MEPEeBHILATh CYKYIHI BUTpaTH 3a

JIPYTUM BapiaHTOM.
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2.2 BuzHaueHHs e()eKTUBHOTO pajiiyca iICHYI0UYO01 KOTEJIbHO1

JliameTp maricTpaybHOI JUISHKH TEIJIOBOI Mepexi d., M, BU3HAYAEThCS 3a

bopmynamu [4]:

p 4,6 (2.1)
m- R2’19
0,637 (2.2)
d— 019

ne R — mnuToMe JIIHIMHE MaaiHHS THCKY B TOJIOBHIA Marictpani, Ila / M,

npuitmaeThes piBHUM 100 T1a/m;

k., —abcomroTHa eKBiBaJIHTHA MIOPCTKICTh, piBHA 0,0005 M;

p — IIIBHICTb BOAM, KI/M.

3afaeThCsl CNOCIO MPOKJIAIKM MAariCTpajJbHOrO JIISHKU TEIJIOBOI MEpExKI.
Brpatu TemioBoi eHeprii dyepe3 TEIUIOBY 130JIAIIII0 1 3 BUTOKAMHU 1 BUTpATaMH
TEIJIOHOCIS BU3HAYAIOTHCS BIJAMOBIAHO A0 [5], BUKOPUCTOBYIOUM OTpPUMaH1
3HAUYEHHA T€OMETPUYHUX PO3MIPIB HOBOI TEIUIOBOI Mepexi. BTpatu Temnooi
MOTY>KHOCTI BU3HAYAIOTHCS TMEPEPAXYHKOM CEPEIHbOPIYHMX 3HAYEHb TEIUIOBHX
BTparT (uYepe3 TEIUJIOBY 130JISI[if0 1 3 BHUTOKaMH) Ha YMOBH, BIAMOBIAHI
PO3PaxXyHKOBOI JJII CUCTEM ONAJICHHs TeMIIepaTypi 30BHIITHBOTO TOBITPSL.

Hogsa po3mnoainbHa TermioBa Mepexa mpu3HadeHa Il pO3MOIiTy TeTTIOHOCIS
CIo’kMBauaM pailoHy HOBOi 3a0yaoBu. [lapameTpu HOBOI pO3MOAUIBHOI TEIJIOBO1
MepexXi He 3alexaTb BiJ MICIS pO3TallyBaHHS paloHy HOBOi 3a0yJOBH 1
pO3paxoBYIOTBCSI OJWH pa3 I KOXXHOTO 3HAYEHHS HOBOTO IPHEIHAHOTO
HABAHTAKCHHS.

3ama€eThCcsl BETMYMHA TEIUIOLIUIBHOCTI pailloHy HOBOi 3a0ynoBH, piBHA
BIIHOIIICHHIO TIPUETHAHOTO HABAaHTAXXEHHs 10 IOl 3a0yaoBu. [Ipu BigcyTHOCTI
JAHUX JUISI BUSHAYECHHS TEIUIOMIIILHOCTI 1i 3HAYEHHS BHUOMPAETHCS 3 J1aMa30Hy
=1+5 I'kan/(rox).

3HA4Y€Hb (

mn
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3a1a€ThCsl BEIMUYMHA CEPEIHBOTO MPUETHAHOIO HABAHTAXEHHS OJIHOTO
a0OHEHTa B 30Hi HOBOI 3a0y0BH. Ii 3HAUEHHS BUOMpPAETBCS 3 Jiala30Hy 3HAYEHD
0,., =0,5+2 I'kan/rox.

BusHauaeTscsi BOJOLIIIBHICTS pailoHy TEIUIONOCTavyaHHS (,, Kr/(cTa), sika
JIOPIBHIOE PO3PAXyHKOBIN BUTPATI TEIJIOHOCIS B palilOH HOBOI 3a0y10BH, TIOTIJICHIH

Ha Horo oy, F, ra, mo ¢popmymi:

GeQmn (2.3)

s =
qHazp

BusnauaeTbcs BUTpaTa MGpG)KHOI BOIH Gcl, KF/C, Ha OJHOIO a0oHeHTa

HOBO1 3a0yzoBu. Butpara MepexHOi BOJIM OOYHMCIIOETHCS 3 BUKOPHUCTAHHIM
pekomenpaaiii [3]. IIpu nuboMy nependadaeThes, 10 BCl 00'€KTU HOBOI 3a0y10BU
MarTh OJJHAKOBE HABAaHTAXKCHHS 1, BIIMOBIIHO, OJHAKOBA BUTpPATa MEPEKHO1 BOJIH.

BusHauaeThcsi mUTOMa MaTepiaibHa XapaKTEPUCTHKA TEIJIOBOI MEpeki B
m?/(xr/c), mo popmyui [2.4]:

MeXax 1ol 3a0ynosu M, ,

17,5 (2.4)

y(): 0,03,,0,48~0,14,,,0,12~0,19 '
GC qa Gcl m R}lp

J€ M- CHIBBIIHOIIEHHS CTOPIH HOBOTO pPAaMOHY TEIJIOMOCTa4yaHHS (MEHIIO1
CTOPOHM A0 OuIbLIOi) MNpU MpUBENECHHI (GOpPMH pailoHy A0 MNPSAMOKYTHHKA,
npuitmaeThes pisHoro 0,8;

R,, - MUTOMMUIA JIIHIKMHE NaAiHHA TUCKY B PO3NOAUILHUX Mepexax, [1a/m.

BusnauaeTbcsi MarepiasibHa XapaKTEPUCTHUKA PO3MOAUIBHOI  TEIIOBOI

Mepexi B Mexax IUIoLi HOBoi 3a0ynoBu M, , M2, 1o dopmyuri:

G, . (2.5)

p yo ~"om
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JliaMeTp IUISHOK PO3MOMUTBYMX TEIUIOBHX Mepex O, M, BU3HAYa€THCS 3a

bopmynamu [4]:

d, = AGL? /R (26)

A\j — 0,63k3,0475/p0,19 (27)

BusnauaeThcsi JOBXXKMHA TPYOOITPOBOIIB PO3MOALIHHOI TEIJIOBOT MEPEXKi B

JIBOTPYOHOMY OOYMCIICHH1 32 (POPMYJIOLO:
L,=M,/(2d,) (2.8)

3afaeThCcsl C€Moci0 MPOKIAIKM PO3MOJAUIBHOI TEIIOBOi Mepexi. Brpartu
TEIJIOBOI €HEprii Yepe3 TEIUIOBY 130JISII0 1 3 BATOKAMU 1 BUTpaTaMu TEIUIOHOCIS
BU3HAYAIOTHCA BIIMOBITHO 10 [5], BUKOPUCTOBYIOYM OTPHUMaHi 3HAYCHHS
r€OMETPUYHUX PO3MIPIB HOBOT TEIMJIOBOI MEPEXI.

Brpartu TETJIOBO1 MOTY>KHOCTI1 BU3HAYAIOTHCS nepepaxyHKoM
CEpeIHbOPIYHMX 3HAYECHD TETUIOBUX BTPAT (Yepe3 TEIIIOBY 1301110 1 3 BATOKAMHU)
Ha YMOBH, BIANOBIAHI PO3PaXyHKOBOi MJiI CHUCTEM OINAJEHHSA, TeMIeparypi
30BHINIHBOTO MOBITPA. [IponmyckHa 3MaTHICTH ICHYIOYOi MaricTpajibHOI TEIUIOBOI
Mepexi.

30UTBIIIEHHST TEIJIOBOTO HABAaHTAXXEHHS ICHYIOUOTO JDKepena TEeIUIOBOi
eHeprii TpU3BOAUTH M0 30UTBIICHHS BUTPATH MEPEXKHOI BOJAM B MariCTpaabHOMY
TCPHOMPOBOJII BiJ JiKEpena 10 TOYKH MIAKIIOUYEHHS HOBOI HABaHTaXEHHS [0
ICHYyI04O1 MariCTpajibHOi TemioBOoi Mepexi. Jlmsg BCiX JUISHOK 1CHYROUO1
MaricTpajibHOI TEMJIOBOI MEPEX1, IO BXOAAThH B LUISIX Mepeaayl TEIIOHOCIS B 30HY
NPUETHAHHS HOBOI HAaBaHTA)XEHHS, PO3PAaXOBYIOThCS MEPCHEKTHUBHI T1IpaBiiyHi
pexXuMU (BUTpPATH, BTPATH THCKY, Tbe30METpUUYECKUE TpadiKu).

3a pesyiabTaTaMH PO3PaxyHKIB TIAPaBIIYHUX PEKUMIB PO3POOISIOTHCS

OPOEKTH TIO0 PEKOHCTPYKIIT MAUISHOK MAaricTpajbHOl TEIJIOBOI MeEpexi 3
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30UIBIICHHAM iX JllaMeTpiB B pa3i, SKIIO He 3a0e3Ieuy0ThCsl HeOOX1IH1 TapaMeTpu
ITAPKYJISIIIII.

Po3paxyHku MpOBOASTHCS 3 BUKOPUCTAHHSM EJIEKTPOHHOI T1JIpaBIiYHOI
MoJiel cucTeMu TeruionoctadanHs. [Ipu BIACYTHOCTI €IEKTPOHHOI TiApaBIiYHOI
MOJIeJI1 pO3paxyHOK IMPOBOAUTHCS B HACTYMHIM MOCIITOBHOCTI:

- CKJIAJA€ThCs TaOJIUIA IUISTHOK MariCTpaabHOI TEIJIOBOT MEpExKi.

- Ha KOKHIM JUIBHHIN BU3HAYAETHCS BUTPATa MEPEKHOI BOJIU B 0a30BOMY
pou;

- JUIsl KOSKHOTO 3HAY€HHS HOBOTO MPUETHAHOTO HABAHTAXXCHHS JI0 BUTPATH
B 0a30BOMY pOIIl TOJAETHCSI BUTPATA JIJI1 HOBUX CIIOYKHBAYiB,;

- BHUKOPUCTOBYIOUM HOBI 3HAYEHHsS BUTpaT, BU3HAYAIOTHCS HEOOXITHI
JlaMeTpu KOXHOI JIJISSTHKM MaricTpajbHOI TEIUIOBOI MEpEXi, 3 BUKOPUCTAHHSIM
JAHUX 1O TMPOMYCKHIA  3JaTHOCTI  TIPHOIPOBOJIB  TEIUIOBUX  MEPEX,
npecTaBiaeHux B [7];

- SIKIIO HEOOXIJHUU JiaMeTp TMepeBepllye ICHyluYe 3HA4YeHHs, TO
BU3HAYAIOTHCA BUTPATH Ha TEPEKIAAKy JaHOI JUISHKK TEIJIOBOT Mepexi 1
OTpUMaHi 3HAYEHHS BPaXxOBYIOTHCS MPU BU3HAYEHHI CYKYITHUX BUTPAT B MEPIIIOMY
BapIiaHTI.

bananc TemioBOi MOTYXKHOCTI ICHYHOYOro jxepena. bamaHc TermioBoi
MOTY)KHOCTI CKJIQJAEThCS I KOKHOTO 3HAUCHHS MTPUETHAHOT HaBaHTaKEeHHS. J1Jis
ICHYIOUYOTO JKepena TEeTUIOBO1 eHeprii 0ajaHC TEIUIOBOi MOTY>KHOCTI CKIIAJAEThCs
JUIs BU3HA4YEHHS pe3epBiB ab0 aedinuTiB TEIioBoi motyxHocTi. Ha mimgcrasi
JTaHWUX, HAJaHUX TMIiANPUEMCTBOM, BH3HAYAIOTHCS: BCTAHOBJCHA  TEIUIOBA

IOTYXHICTh arperatiB (,, I'kan/rom, OOMEXEHHS Ha BCTAHOBJIEHY TEILUIOBY
MOTYXHICTh 1 PO3TAlIOBY€TLCA TEIIOBA MOTYXKHICTh (,, I'kan/rom, BTpaTu
TEIJIOBOI MOTY>XKHOCTI B TEIJIOBUX MEpexax q,., | Kajl/Toja, BUTpara TEIJIOBOI
MOTY>XHOCTI Ha BJIacHI moTpedbu q,,, ['kan/rox, mkepena TEmIoOBOi eHeprii 1
rOCMoJIapChKi MOTPEOU TEIIOBUX MEPEX (., [ Kay/ros, B 6a30BHi PIK.

I[J'IH KOXXHOT'O 3HAYCHHA HOBOI'O ITPUE€AHAHOIO HABAHTAKCHHS BU3HAYAIOThCSA
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BTPAaTH MOTYXXHOCTI B HOBIA JUISHINI MariCTpaibHOI TEIIOBOI MEPEKI  U,.m
I'kan/ron, 1 B HOBUX AUISAHKAX PO3IIOIUIBHOL TEMJIOBOI MEPEXI (. o I'kan/ron.

JIJIs KOKHOTO 3HA4YeHHS HOBOTO TMPUEIHAHOTO HABAHTAXKEHHS BTPATH
MOTY>KHOCTI B TEIUIOBUX MepekaxX BH3HAUAIOTHCSA K CyMa BTpaT MOTY>KHOCTI B
ICHYIOU1M TETUIOBOI MEPEKi 1 B HOBUX TEILJIOBUX MEpexkKax.

JIJIsl KOXKHOTO 3HAYEHHS HOBOTO MPHENHAHOTO HABAHTAXXEHHS CIIOKWBAHHS
TEIJIOBOI MOTYKHOCTI JIJII  TOCMOJAPChKUX TOTpeOd NPUMUMAEThCS PIBHUM
CIIO’KMBaHHIO B 0a30BoMy poiri. JIJisi KOKHOTO 3HA4Y€HHS HOBOTO TMPUETHAHOTO
HABAHTAKCHHS TMpHUEIHAHA HABAHTAKCHHSI CIOXKMBA4YIB BU3HAYAETHCS SK CyMa

MPUETHAHOTO HaBaHTaXEHHS B 0a30BOMY pOIll ['kan/ron, 1 HOBOTO

qnaep '

IPHUEHAHOTO HABAHTAXEHHS (,,,, i , | Kal/Tof.

I[JI?I KOXHOI'O 3HAYCHHA HOBOI'O IIPHEIHAHOI'O HABAHTAXKCHHSA BHUTpPATa

TEIJIOBOI MOTYXKHOCTI Ha BJIACHI NOTpeOM (,;, ['kam/ron, BU3HA4YaeThCs 3a

dbopmyIoro:

q _ qCH (qmc + qmc,mi + qmc,pi + qXH + qnazp + quaep,i )
cH,i
qmc + qu + qHaep

(2.9)

I[JI?I KOJXKHOI'O 3HAUCHHS HOBOI'O IIPUEIHAHOTO HABAHTAKCHHA BU3HAYACTHCA

pe3epB TEIIOBOI MOTYKHOCTI AKEpea Upesi, I Ka/rox, no popmydi:
qpe3,i = qp - qCH,i - (qmc + qmc,mi + qmc,pi )_ O, — (qr-taep + quaep,i ) (210)

Pe3epB  TemioBOi MOTY)XKHOCTI  MOBMHEH 3a0e3ledyBaTd  aBapiiiHe
TEIIONOCTAYaHHS CIIOXKHMBAYiB 3 ypaxyBaHHsIM BuMor [8]. Skiio peseps TemioBoi
MOTY>XHOCT1 BIACYTHIH, TO HEOOXIHO NepeadauyuTH 301MbIICHHS MOTY>KHOCTI
JUKepenia 1 B CyKyIHI BUTpaTH BKIIFOUUTH BUTPATH Ha 1Iei 3axXij.

bananc TennoBoi mOTy>XKHOCTI HOBOT KOTEJIbHI.
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bananc TemnoBOi MOTYKHOCTI CKJIAJAETbes JUISI  KOXKHOTO  3HAYEHHS
NpUETHAHOI HaBaHTaKEHHS. [[1s HOBOi KOTenbHI OajaHC TETIOBOI MOTYXHOCTI
CKJIa/Ia€ThCs AJI1 BU3HAUYEHHS BCTAHOBJIEHOI TEIIOBOI MOTYKHOCTI Jkepena. Jlis
KOKHOTO 3HAYEHHS HOBOTO MPUETHAHOTO HABAaHTAXKEHHS BTPATH TMOTYXKHOCTI B
PO3MOJUIBHUX MEpEeKax HOBOI KOTENbHI PIBHI BTpAaT y PO3MOAUTFYMX Mepexkax

paiioHy HOBOI 3a0yIOBH (. b "

I[JDI KOXHOI'O0 3HA4YCHHA HOBOI'O IPHUEJHAHOTO HABAHTAXCHHA BHUTPATU

TIOTY’KHOCTI Ha BJIacHi OTpedu q,,, , ['Kan/ron, Bu3Ha4aroThes 3a HOpMyJIok0:

qcu,m’ = aCH (qmc,pi + qﬂazp,i )’ (211)

ne  «, — YacTKa BUTpAT MOTYKHOCTI Ha BJacHI MOTPeOH, MPUINMAETHCS PIBHOIO

cn
0,02 st razoBux korenensb; 0,06 — mrst Mma3yTHUX KOoTeneHb; 0,04 — nys BYT1IbHUX
KOTEJICHD.

JIns KO)KHOTO 3HAYCHHS HOBOTO MPHEIHAHOTO HABAHTAKCHHS CIIOKWBAHHS
TEIJIOBOI MOTYXHOCTI JUIsl TOCHOAAPCHKUX MOTPEO MPUHUMAETHCS PIBHUM HYJIIO.
JImsi KOXXKHOTO 3HAYCHHS HOBOTO TMPUETHAHOTO HABAHTAKEHHS BH3HAYAETHCS

PE3EPB TEIIOBOI MOTY)KHOCTI HOBOi KOTENBHI (,,, , I'Kan/ron. Peseps Temiosoi

MOTY>KHOCTI TIOBMHEH 3a0e3redyBaTH aBapiiiHe TEIJIONOCTayaHHS CIIOXKHBAYIB 3
ypaxyBaHHSIM BUMOT [§].

BcraHoBeHa MOTYXHICTh HOBOI KOTENbHI (;, ['kan/rox, BU3HadaeThCs 3a
dbopmyIoro:

qy,i = qCH,Hi + qmc,pi + qHaep,i + qpe3,Hi . (212)

bananc BUpOOHMIITBA TETJIOBOT €HEPTIi HA ICHYIOUOMY JIXKEPEJIi.
bananc BupoOHHIITBA TETJIOBOI €HEPTIi CKIIAJAETHCS A1l KOKHOTO 3HAUEHHS
npuegHaHOi HaBaHTaxeHHS. CHOXKMBaHHsS TEIJIOBOI €HEprii s ICHYKUMX

CIO’KMBAYIB MPUUMAETLCSA 3a 3BITHUMHU JAaHUMHU MIJANPUEMCTBA B 0a30BOMY pOIIi
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Quomp» I'kail. Ha mizcraBi JaHuX, HaJaHUX MiANPUEMCTBOM, BU3HAYAIOTHCS: BTPATH

I'kan, BUTpaTa TEIIOBOI €HEprii Ha

mc?

TEIJIOBOI €HEepTii B TEIUIOBUX MEpPEkax Q

BJIacHI moTpedu Q,,, ['kay, mxeperna TEmaoBOi eHeprii 1 rocrnoaapchki MOoTpeOu

CH
TEIJIOBUX Mepex Q_,, ['kan, 3a 6a30Buil pik.
JUIs KOXXHOIO 3HAa4€HHs HOBOTO IPUEJIHAHOTO HABaHTAKEHHS BUTpara

TEII0BOI eHeprii Ha BiIacHI noTpedbu Q,,;, I'kain, BU3HaYaeThes 3a HOpPMYIIOLO:

Qe Qe + Qe + Qe + Qo + Quomp + Quompii)
ch + QXH + Qnomp

QCH,i = (2 . 13)

I[JI)I KOXHOI'O 3HAYCHHS HOBOT'O IPHUEIHAHOI'O HABAHTAKCHHA BI/IpO6J'IeHH$I

TeI0BO1 eHeprii Quupi, I Kall, BU3HaYaeThCA 32 (POPMYIIOH0:

erlp,i = ch,i + ch + ch,mi + ch,pi Tl T Qnomp + Qnomp,i (214)

CnoxuBaHHS MaJIMBa HA ICHYIOUOMY JIXKEPEJI.

Butpara nanuBa BU3HAYaeTbCA I KOXHOIO 3HAYECHHS IPUETHAHOTO
TEIJIOBOTO HABAHTAKEHHS.

S0 icHyI0Ue JKEPENIo BUPOOIIS€ TUIbKU TEIUIOBY €HEPTito (KOTEIbHS), TO
JUISl KOXKHOTO 3HAYEHHS HOBOI NMPUETHAHOTO TEIUIOBOIO HABAHTAXXEHHS BHUTpaTa

YMOBHOTIO IajuBa B, . , KI'y.T., BA3HAYAETHCS 38 (HOPMYJIOHO:

Bm,mi = meebzp,i ' (215)

ne b - mMUTOMa BUTpaTa YMOBHOTO TajuBa Ha BUPOOJICHHS TEIJIOBOI €HEprii,

kr y.T./I'Kam;

Q,.,; — BUPOOIICHH TEMI0BOI eneprii, I'kar.

[luToma BUTpaTa YMOBHOTO MajMBa Ha BHUPOOJIEHHS TEIJIOBOi €HEprii B
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6azoBomy porib” , kr y.T./I'Kay, BU3HAYAE€THCS 32 (HOPMYJIOFO:

b =143/n_ . (2.16)

ne n,- KKJI xoTenpHUX arperatiB 3 ypaxyBaHHSM BTpaT B MapONpoOBOJAaX Bij
KOTEJIbHI JIO Mali3ay.
Burtpara ymMmoBHOro najvBa Ha BUPOOJEHHS TEIUIOBOI €HEprii B 0a30BOMY

poui B, ., Kry.T., BU3BHAYAETHCA 3a (POPMYJIOLO:

Bm,m = bll:Qé’blp ' (2-17)

I[JI)I KOXHOI'O 3HAYCHHS TCINIOBOI'O HABAHTAXXCHHA BUTpAaTa YMOBHOI'O

najuBa Ha BUPOOHHUIITBO TEIUIOBOiI €Heprii B, ,, Kr V.M., BU3HAYAEThCS 3a

dhopmyIIor:
Bm,mi = br’l:lQBhlp,i ' (2.18)
I[JIH KOXHOI'0O 3HAYCHHA TCIUIOBOI'O HABAHTAXXCHHSA BHTpPATa YMOBHOI'O

najyuBa Ha BUPOOJICHHS €IEKTPUYHOI eHeprii B, , Kr y.I., BH3HA4acThCAd 3a

bopmyIior:
Bm,ai = bm98blp,mi +bm,K38blp,Ki " (219)
ne  3,,.U3,,, — BHPOOIEHHS TEIUIOBOI €HEPrii KOMOIHOBAHMM METOIOM i

KOHI€HCALIHHUM METOI0M, KBTTOI.
JIns KOKHOTO 3HAUEHHS TEIUIOBOTO HABAaHTAXEHHS CyMapHHU BHUTpaTa

YMOBHOT'O IIaJINBa Ha BUPOOJICHHs TEIUIOBOI Ta €JIEKTPUYHOI eHeprii B, ,, Kr y.IL,

BU3HAYAETHCS 32 (OPMYJIOL0:
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Bm,i = Bm,mI + Bm,a, ' (2'20)

bamanc cnoxuBaHHS BOIH.

ButpaTtu BoaM Ha iCHYIOUOMY JDKEpEeJl TEIJIOBOi €HEprii BU3HAYAETHCS SIK
CyMa BUTpPaT BOJM Ha BHUPOOHMIITBO TEIUIOBOI €HEPTrii 1 TPaHCHOPT TEIUIOBOI
eHeprii. BuTpatu Boaum Ha BUpPOOHMIITBO TEIUIOBOI €HEprii BKiIOYae B cede
BUTpPAaTH BOJAU Ha 3/IMCHEHHS TEXHOJIOTIYHOTO MPOILECY Ha JKEpENl TEeII0BOl
€HEPrii 3a BUHATKOM ITIJ)KUBJIEHHS TEIJIOBOI MEPEXKI.

BuTtpatu BoaM Ha TpaHCHIOPT TEIJIOBOI €HEPrii BKIIOYa€e B ce0e BUTpPATH Ha
KOMIICHCAIlIl0 BUTOKIB B TEIJIOBUX Mepexkax 1 yCTaHOBKaX, a TaKOXK BUTpPATH Ha
BUNMPOOYBAHHS 1 3allOBHEHHS TEIUIOBUX Mepex. [l BIAKPUTHX CHUCTEM
TEIUIONOCTayaHHs JOJAaTKOBO BPAaXOBYIOTbCSI BUTPATH BOJM HA KOMIICHCALIIO
BOJIOPO300pY IS MOTPEO TapsIoro BOIOMOCTaYaHHS.

Jliist 6a30BOro poKy BU3HAYAETHCS MUTOMI BUTPATH BOJAM HAa BUPOOHUIITBO

TEIJIOBOI €HEprii Ha ICHyr4oMY Jkepeni g/, /I'kan, 3a GopMyIior:

9 =G’ /Q,, - (2.21)

I[JISI KOXHOI'O 3HAYCHHA TCIIOBOI'O HABAHTAXKCHHA BHUTpPATH BOJAM Ha

BUPOOHUIITBO TEIIOBOi €Heprii Ha iCHyrouoMmy xepeni G

8,0 9

T, BU3HAYA€TBCA 3a

dbopmyIoro:

G:,[l? = g:p ebip,i " (222)

I[JI?I KOJXHOI'O 3HAQUCHHA TCIUIOBOI'O HABAHTAXXCHHSA BHTPATH BOJAW Ha

TPaHCHOPT TEIUIOBOI €HEprii Ha ICHyruoMy kepeni G”, T, BU3HAYAEThCS 3a

6,0 2

dbopmyIior:



49

8,Hmi 6,Hpi 1

G =G" +G" +G" (2.23)

ze G =~ — BUTpaTH BOJW Ha TPAHCHOPT TEIUIOBOI €Heprii 3a HOBOIO

8,Hmi
MaricTpaiabHOI TETIOBOI MEpPEXi, T.;

G — BHUTpaTH BOAM Ha TPAHCIOPT TEIUIOBOI €Heprii 3a HOBOIO

8,HpI
PO3IOIIILHOI TETJIOBOI MEPEXKI, T.
JIJIsI KOYKHOTO 3HAYCHHS TEIUIOBOTO HABAaHTAXKCHHS CyMapHI BHUTPATH BOJIH

Ha ICHYIOYOMY J[Keperii, BU3HAYAEThCA 32 (OPMYIIOI0:

G,,=G"+G". (2.24)

Jji1 HOBOi KOTEJIbHI BUTPATU BOJAM BU3HAYAETHCS CIUIBHO HA BUPOOHUIITBO 1
TPAaHCHOPT TEIUIOBOi eHeprii. [[is KOXXHOro 3HA4Y€HHS HOBOTO MPHUEIHAHOIO

HABAHTAKEHHS BUTpPATH BOJAM Ha HOBIH KOTenbHI G T, BU3HAYa€ThCs 3a

6,HI 9
dbopmyIoro:

Ge,ui = gS,HQ(fblp,H,i * (2.25)

Ie g,, — IUTOMI BUTpaTH BOJAY Ha BHPOOHHMITBO TEIUIOBOI €HEPrii Ha HOBIH

KOTeJbHI, T/'Kal.
BusnayaeThcsi BUTpaTa TEIJIOHOCIS 32 HOBOKO MariCTpajibHOI Mepexi B

omamroBaIbHUK Tmepiog G, , T, 1 B MDKONAIOBaIbHHK Tmiepiogq G, T. 3

ypaxyBaHHSIM cepeIHbOro HaBaHTakeHHs I BII.
BusHavaeThcs epenaj TUCKIB, 1110 PO3BUBAETHCS HACOCOM B OMAIIOBATILHOMY

nepiogi AP

om 9

ITa, 3a popmymnoro:

A])om = AI)cm +APc,om +APa6 ! (2'26)
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e AP~ — Tiepenaj THCKIB B MICIll MJAKIOUYEHHsS HOBOI TEIJIOBOI MEpexi 10

cm

iCHYI04901 TerIoBoi Mepe:xi, npuiiMaeThbes piBHMM 2-10° I1a;

AP, - TIepemaj TUCKIB Ha aOOHEHTCHKMX BBOJAAX, MPHUIMAETHCS PIBHUM
1,5-10° a;
AP .~~~ — BTpPaTH TUCKYy B HOBIM MariCTpajlbHOi TEIUIOBOI MEpEKl B

omnaoBanbHUi niepion, [1a, Bu3HavaeThCs 3a HOpMyIIOLO:

AP, =2RL (1+a), (2.27)

i (S R, - MUTOMHI JiHIIHE TaJiHHSA TUCKY B TOJOBHIM Marictpam, Ila/m,; L -

m

JIOBKMHA MariCTPajbHOTO JUISTHKU B TBOTPYOHOMY OOYMCIICHHI, M;

a - KoeiIlieHT MICIIEBUX BTPAT, BU3HAYAETHCS 3a hopmyJioro [4]:

a=0,01/G,, . (2.28)

BusnauaeTbcs nepenan TI/ICKiB, 1o PO3BUBAETHCA HacoCcoM B

MDKoNamoBaapHuit nepion AP, Ila, 3a popmyoro:

APv = APJ +APC,,"! +APa6 ' (2-29)

ne AP — BTpaTM THUCKY B HOBIM MaricTpaJibHOi TEIUIOBOI MeEpexl B

Cc,

MDKOTaIIOBaIbLHUM 1epio/, [1a, Bu3HauaeThcs 3a GopMyIior:

APC,JZ = APc,om (Gﬂ/Gom )2 " (230)

Ha pucynky 2.1 mnpencraBieHud CHPOIICHUN aJIrOpUTM BHU3HAYCHHS

e(EKTHUBHOTO PaJIlyCy TETUIOTIOCTAYaHHS.
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Pucynok 2.1 — Anroput™ BU3HaY€HHS €(heKTUBHOTO PaJIlyCy TEIIONOCTaYaHHs

130JIbOBAHOI CUCTEMH TEIJIONOCTAYaHHS
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Butpatu enekTpoeHeprii Ha  TpaHCHOPT TEIUIOHOCIA 3a  HOBOIO

MaricTpabHOI TEIIOBOI MEPEXi BUSHAYAIOTHCS 3a (HOPMYJIOTO:

om_om

p 77Hy p 77Hy

WmP — GomAP n +G,1AP.r'1nﬂ

99,Hi

x107°, (2.31)

ne  n, — TPUBAIICTb ONAJIIOBAJILHOIO MEPIOAY, FOJ;

O

n - TPUBAIICTh MIXOIAIIOBAIBHOIO MEPIOY, TOJIUHY;

p — HWIIBHICTE BOIH, KI/M>;

Nuy — KKJI HacoCHOT yCTaHOBKH, TIpUAMA€eThCs piBHOKO 0,7.

biok ¢dopMyBaHHS TIEpCIIEKTUBHUX OallaHCIB BCTAHOBJICHOI TEMJIOBOI
MOTYKHOCTI 1 IPUETHAHOTO TEIVIOBOIO HAaBaHTAXKCHHS 3a0e31euye pillieHHs 3a1a4l
po "MEepCHeKTUBHUX OallaHcax

Y npyromy 6101l mOTpiOHO BUPINIUTH MPOEKTHY 3aja4dy Mpo OyHiBHUIITBO
TEIUIONPOBOAY BiJ TOYKW mpueaHanHs "1" mo touku "2" Ha KOpaoHI 3a0yI0BH
ninsHkd.  Ilpy  npoMy, y BamioMy pO3NOPSAJKEHHI B)XE€ MOBHMHHA OyTH
BIIKaJTiOpoBaHa MOJEIb IIi€] CHUCTEMH TEIIoNocTadaHHsA. 3 i JOMOMOI0r0
peainizytoTbes Kpoku 2.1-2.7 anroputMmy. Pimenns npo Bubip tpacu (kpok 2.1.)

Y TperboMy OOl 3AIMCHIOETHCA OIlIHKA €(PEKTUBHOCTI 1HBECTHIIIN,
HEOOXITHUX ISl peastizallii IpoeKTy.

Jist BUOOpY BapiaHTy pO3BUTKY BH3HAYAEThCSH pajlyCc e(PEeKTUBHOIO
TEIJIONIOCTaYaHHs IS 1CHYIOUOi KOTEJIbHI TPH JEKUIHPKOX 3HAYEHHSX HOBOTO
NPUETHAHOTO  HABAaHTAXCHHS, IO  BIAMNOBIZAa€ 3HAYCHHSAM  IPUETHAHUX
HaBaHTAKE€Hb 3arajIbHOOCBITHIX 3aKJIa/1B.

Cran OyaiBHMIITBA HOBOI MariCTpaJibHOI MEpEXi MpU3HAYeHa IS Tojaadqi
TEIUIOHOCISL BiJl MICUS MIJKJIIOYEHHS J0 ICHYIOUOi CUCTEMH TeIIONOCTa4aHHS 0
KOPJOHY pailoHy HOBOI 3a0y/10BU. BiacTaHb BiJ TOYKU MITKIIOYEHHS 10 KOPAOHY
HOBOTO DailOHy € TUM MapaMeTpoM, 3 3MIHH SKOTO IMOYHUHAETHCS PO3PAXYyHOK

CYKYITHUX BUTPAT Ha KOKHOMY KpOIIl 1Teparliii.
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[Tapametp On. BuMm. | Benuunna
PospaxyHkoBa Temmneparypa moBiTps B
. . °C 20
OMAJIIOBAILHOMY MPUMIIIEHH1
Po3paxyHkoBa TeMrieparypa 30BHIIIHBOTO MOBITPS
°C -43
JUTSl IPOEKTYBAaHHS ONaJICHHS
Cepenns 3a onantoBajIbHUM NIEpioJ] TEMIIEpaTypa
. . °C -8,7
30BHIIIHBOTO TTOBITPS
KinpkicTh 110 B onairoBaIbHOMY IEepio/Ii noba 257
KinpkicTh rogumH poOOTH CHCTEMH BEHTWJIALII B roJ 12
rpOMaChKUX OyAIBISX 3a 100y
Tabmuus 2.2 — Cuctema I'BII
[Tapametp On. BuMm. | Benuuuna
KinekicTs 116 po6ot cuctemu I'BIT no0a 344
Temnepatypa rapsuoi Boau B cuctemi ['BIT °C 55
TemnepaTypa X0JI0JHOT BOJH B ONATIOBAILHUN MTEP10]T °C 3)
TemMmneparypa X0J0AHOI BOJH B HEONATKOBAJIBHUI °C 15
nepioz
TemnepaTypa X070JHOT BOH CEPEAHS 32 PIK °C 7,5
Brpatu Tenosoi eneprii B cuctemi I'BII (vacTtka Biza = 0,2
CIIOKMBAHHS)
3HUKEHHS CTIOKUBAHHS rapsyoi BOAU B - 0,8

HEOMNaJIOBAILHUN MEeP10/]

I[TouaTkoBe 3HaueHHS 1€ BIACTaHI

Opu  KOXXHOMY 3HAuY€HHI

HOBOI1

TEIUIOBOTO HABaHTaXEHHsI BuOHWpanocs piBHUM S50 MeTpiB, KpOK iTepauii

nopiBHioBaB 10 metpaM. Ha koxHOMY KpoIli iTepaliiii BU3HaYanucs BCl HEOOXiTH1
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napamMeTpu BIAMOBIAHO 10 po3auty 4. OcTaro4yHi 3HAYEHHS PO3PaXyHKOBHUX

BEJIMYMH, OTPUMAHUX Ha OCTAHHHOMY KpOIU iTepalliii, HaBoAAThCS B Ta0uIi 17.

Tabmums 2.3 — [IpupocTu TETUIOBUX HAaBaHTAXEHB 1 CIIOKUBAHHS TETUIOBOI €HEPTii

[Tapametp On. BuM. TH 1 TH2 | TH3
[TpupicT TemmoBoro
HABAHTAKCHHS CII0KUBAYiB
(TerioBe HAaBaHTAXKCHHSI HOBUX Fanfron 00 e 10.2
CIIO’KMBAYiB), B T.4.
OITaJICHHS I'kan/ron 0,5 3,5 8,5
BEHTUJISALSA I'kan/ron 0,0 0,0 0,0
rapsiue BOJIONOCTa4aHHs I'kan/ron 0,1 0,7 1,7
TemnoBe HaBaHTaKEHHS
. I'kan/ron 217,9 2215 | 2275
CTIO’KMBAYiB, B T.4.
OHaJICHHS I'kan/ron 196,9 199,9 | 204,9
BEHTWJIALS I'kan/ron 0,0 0,0 0,0
rapsiie BOAOMOCTAuYaHHS I'kan/ron 21,0 21,6 22,6
[IpupicT KOPUCHOTO BIJITYCKY
TEIIOBOI eHeprii (CIoKUBaHHS tuc. I'kan 2,2 15,2 36,9
HOBHUX CITOKMBAYIB), B T.U.
OTaJIeHHS tuc. ['kan 1,4 9,8 23,9
BEHTHJIAIIS tuc. ['kan 0,0 0,0 0,0
rapsiie BOAOMOCTauYaHHS tuc. ['kan 0,8 5,3 13,0
KopucHuii Biamyck TemioBoi
tuc. ['kan 778,0 791,0 | 812,7
€Heprii, B T.4.
OHaJICHHS tuc. ['kan 628,9 637,3 | 651,3
BEHTUJISALIA tic. 'kan 0,0 0,0 0,0
rapsiye BOAOMOCTAYaHHS trc. I'kan 149,2 153,8 | 161,4
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Jlani mpencTaBieHi B TaOJuIll, XapaKTepU3YIOTh MAariCTpalibHY TEIIOBY
MEpPEeXKy, MO fAKIM TEMIOHOCIH MOAA€ThCA B HOBUW MIKPOpPAHOH, MPUYOMY JTaHUM
MIKpOpailoH pO3TalllOBY€ThCS Ha KOPAOHI 30HU €(EKTUBHOIO TEILIONOCTAYaHHS.
[HmuMu cimoBamMu mopgaiblie 301IbIIEHHS BiACTaHl 1, BIAMOBIIHO, JTOBXKHHU
MaricTpajbHOTO TpyOONpOBOAY, MPHU3BOAUTH 0 TOTO, L0 CYKYITHI BUTPATH MpPHU
MIJKJIFOYEHHI CIIOKUBAYiB JI0 ICHYIOUO1 KOTEJIbHI OyIyTh BHINE CYKYIHHUX BUTpaT
npu 3a0e3MeUYeHH] TEIIOBOIO EHEPri€l0 HOBUX CIHOXKMBAYiB B KOTEJbHI,
po3TaIIoBaHoi 0e3mocepeIHLO B 30H1 3a0Y10BH.

[TigKIr0YeHHsT HOBUX CHOKMBAYiB 10 ICHYIOUOI CHCTEMHU TEIUIONOCTaYaHHS
MO>KJIMBO 3J1MCHUTH JBOMAa CroOcoOaMu: O€3MOCEPEHbO /10 KOJEKTOPY KOTEIbHI
abo 10 TerUIoBiM Kamepi, po3TalIoBaHOI Ha JEsKiM BiJCTaHl BiJ KOTENbHI. Y
JIpyroMy BUMAJAKYy TEIJIOHOCIH 0 HOBUX CIOXXHBadaM TOJAE€ThCS HE TUIBKH 3a
HOBUMU TEIUJIOBUX MEPEXK, aJie 1 32 ICHYIOUOI0 MariCTpaJibHOI TEMJIOBOI MEpexi 1 11e
BUMAarae TEpPeBIPKU BCIX JUISHOK ICHYIOUOI MEpEeXl BiJl KOTEJNbHI /10 TEIJIOBOI
KaMepH Ha MPOITyCKHY 3/1aTHICTb.

Sk BuUMIMBaEe 3 JaHUX, MPEACTABICHUX B TAOMUIX MOYMHAIOYH 3
HaBaHTaXeHHA 3 (HoBe HaBaHTaxkeHHA 10,2 ['kan / roa) BUTpaTa MEpEKHOI BOAU
NepeBUIIye MNPONYCKHY 3JaTHICTb Ha AuisHkax 11 + 14, 1 TyT notpiOHO
nepekiaaka 31 30uiblieHHsSM giamerpiB. [loganbpiie 30UIbIIEHHS HOBOTO
pUETHAHOTOHABAHTAXKECHHSI TPU3BOAUTH 1O TOTO, MIO0 BHUTpaTa 1 Ha I1HIIHAX
JISTHKAX TaKOX MOYMHAE TIEPEBUIIYBATH MPOMYCKHY 374aTHICTh. [Ipu mocsrHeHH1
HOBO1 HaBaHTaxeHHs 3Ha4yeHHs 90,6 'kam / rom peKOHCTPYKIlisa (MepeKiiaaKa)
MOTPIOHO JJIs BCl€T MariCTpaJibHOI Mepeki B KOTEIbHI JI0 JaHOI TEeIIoBOT
KaMepH.

Bci pospaxyHku Oynu mOpoBeleHI Il KOXKHOTO 3 3HAu€Hb OOpaHOro
IPUETHAHOTO HABAaHTAXKECHHS HOBHUX CHOXKUBadiB. [[1s1 KOXKHOTO 3HAYEHHS HOBOI
HABaHTa)XCHHS PO3PaXyHKHU MPOBOJMIIHUCS METOJOM IOCIIIOBHUX HaOIMKEHb. Y
SAKOCT1 HE3aJIe)KHOTO MapameTpa, 3 3MIHU SKOTO MOYMHAIOTHCS BCl PO3PAXYHKHU,
BUKOPHCTOBYBAJIOCS BIJICTaHb BIJ MICIS MIJKIOYEHHS HOBOI HABAaHTA)XEHHA [0

MEXK1 palilOHy IEPCIEKTUBHOI 3a0y/10BHU.
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Tabmums 2.4 — XapakTepucTHKa AUITHOK ICHYIOUO1 TETJIOBOI MEpexi

Hinsuku | JloBkuHa, Hiametp, MM [IponryckHa Butpara mepexHoi
™ M 3JaTHICTb, T/TOJI BOJIH, T/TON
1 18 700 3800 1348
2 148 500 1690 1348
3 62 500 1690 1213
4 112 500 1690 1135
5 224 500 1690 1 086
6 357 500 1690 690
7 132 500 1690 532
8 129 500 1690 479
9 168 500 1690 469
10 41 500 1690 450
11 155 300 430 221
12 55 300 430 201
13 59 300 430 159
14 187 300 430 159
15 75 300 430 103
16 44 300 430 98

3HavyeHHs I1i€l BIJACTaHI [0O3BOJISIE BU3HAYUTH XapaKTEPUCTUKU HOBOI

MaricTpaJbHOI TETUIOBOI MEPEX1 JJIsl ICHYI04YOi KOTEJbHI, a 3HAYCHHS TIPUETHAHOT

HABAHTAXKEHHA BCl 1HII NTapamMeTpH, HEOOX1IHI ISl PO3PAXYHKY CYKYIHUX BUTPAT

JUTst 000X BaplaHTIB PO3BUTKY CUCTEMH TETJIOTIOCTaYaHHS.

JLiist

KOXXHOI'O

3HAa4YCHHI

MIPUETHAHOTO

HaBaHTaXCHHAA

PO3paxyHOK

MOYMHAETHCS 3 BUOOPY IMOYATKOBOTO HaOmwkeHHs BiactaHi R,. = 50 merpis.

Hanani Ha k0o’)kHOMY Kpolli iTeparliil us BifcTaHb 3011blryeTbes Ha 10 MeTpiB.
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2.3 Po3paxyHOK 3HMKEHHSI BUTPAT €HEPropecypciB 3a paxXyHOK IiIBUILIIEHHS

e(eKTHBHOCTI poOOTH 00JIaTHAHHS

3a paxyHOK 3011bIIIeHHs] HaBaHTaxeHHs miaBuiyetbes KK/ koTa.

3arajibHa TUIOIIAa KOHBEKTUBHOI YaCTHHU 3 ITyYKOM, YTBOPEHOTo TpyOamu d
= 28 MM cknanae 682,3 Mm% KKJI xotna — 91,08%, BuTpara manuBa Ha KOTEN —
4056,9 m*/ron.

[IpoBenemMo  mepeBipOYHUN  PO3PaXyHOK  KOHBEKTUBHOI  YaCTUHHU
BogorpiitHoro kotia [ITBM-30-150M npu cnaigtoBaHHi mpupoHOro rasy [8,9].

Busnauaemo reomMeTpudHi XapaKTEPUCTUKU KOHBEKTHMBHOI YACTUHHM KOTJIA
I[ITBM-30-150M 3a ganumu B Katano3i [10]. Po3mipu KOHBEKTMBHOI YacTHHHU:
mupuHa — 4,1 M; buna — 2,24 M, 1oBxkuHa — 2,24 M.

3aaHs 1 IepeHs CTIHKA KOHBEKTUBHOI YACTMHM KOTJIa €KpaHOBaHa TpyOamu

niameTpoM 60 MM 3 KpokoMm 64 MM. OTpUMY€EMO KiTBKICTB TPYO 3a (OpMYyJI0FO:

n; = ((a/64) + 1) 2, (2.32)

€  a— IIHPUHA CTIHOK.

Ny = ((4100/64) + 1) -2 = 65-2=130 mmr.

[Tnoma nmepeaHpoi 1 3aHKOT CTIHOK 3HAXOUTHCS 32 (POPMYIIOLO:
Hi=znd1n, (2.33)
ne  d - 30BHIIIHIN giameTp TPyO, M;

| - moBxuHa TPyO, PO3TAIIIOBAHUX Y T'a30XO0/, M;

N - 3araJibHE YUCJIO0 TPYO, pO3TAIIOBAHUX B Ta30XO0I1.

Hi = 3,14-0,06-2,24-130 = 54,86 m?.
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biuHi cTiHKK ekpaHOBaHI TpyOamu aiaMeTpoM 28 MM 3 KpokoM 128 MM, siKi €
KoJiekTopamu il T1-mmogiOHUX IUpPM KOHBEKTHMBHOTO makeTa. KuIbKicTh TpyO

3HAXOAUTHCS 32 (HOPMYJIIOIO:
n, = (b/128) 2 + 1, (2.34)
ne b — noBXKUHA CTIHOK.
Ny = (2240/128) -2 + 1 =36 .
3a dopmyioro (2.2) po3paxyeMo IIIONLy O1YHUX CTIHOK:
H, = 3,14-0,028:2,24-36 = 7,08 m?.
Y kot [ITBM-30-150M 3acTOCOBYIOThCSI JBa TAKETH 13 IAXOBUM
MOJIOKEHHSAM TpyO miameTpoM 32 MM 3 KpokoM S; = 64 MM, S; = 40 mm. Cepenns

JOBXKHMHA TPyO B makeTi ckiane <~ 6,3 M. TakuM 4MHOM, KIJBKICTh TPYO B OJTHOMY

PSAIy 3HAXOAUTHCS 3a (HOPMYJIOKO:

21 = c/64, (2.35)

e ¢ — TJIMOWHA CTIHOK.

Z1 =2240/64 = 35 .

KinbkicTh psaiB 3HaX0AUTHCS 32 (HOPMYJIOH0:

z, = (M/40) + 1, (2.36)
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e M - BUCOTA CTIHOK.

Z, =(600/40) + 1 = 16 mr.

KinpkicTs TpyO B makeTax 3HaXOIUTHCS 3a (HOPMYIIOH0:

N3 = (2122) 2, (2.37)

€  Z1- KUIBKICTh TPYO B OTHOMY pAJy, IIT.;

Zy - KUIBKICTD PSJIIB, IT.

N3 = (35:16) -2 = 1120 .

3a popmynoro (2.2) po3paxyeMo ILIONIY Iy4YKa, YTBOPeHOro Tpydoamu d =

32 MM:

Hs = 3,14-0,032-6,3-1120 = 708,98 m?.

3arajibHa MIOIa KOHBEKTUBHOI YACTUHU 3HAXOUTHCS 32 (POPMYJIOLO:

H=H;+ H,. Hs, (238)

e Hi, Hz,H3 — mutomni mepeanboi 1 3aiHbOI CTIHOK, IUIOIIa OIYHMX CTIHOK Ta

IUIOIIA MyYKa, yTBOpeHOro Tpydamu d = 32 mm.

H = 54,86 + 7,08 + 708,98 = 770,92 m?.

OTxe, 1UIOIIA KOHBEKTHBHOI YacTUHH 30umbimiaacsa Ha (770,92 - 682,3) =

88,62 M?.
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YMOBHO po03i10'éeMO KOHBEKTMBHMM ITy4OK Ha JBa Ta30XOJM IO JIiHII
CepeMHU TaKeTy 3 mupM. [lnoma ekpaniB 10 MakeTy 3HaXOIUThCA 32 (OPMYIIO0
(pu BucoTi TpyO 10 makery 0,82 m):

H;. = Hi+ Ho, (2.39)

H,, = 3,14-0,06-0,82-130 + 3,14-0,028-0,82-36 = 22,48 M,

HJIOIHEI IIOJIOBHHH IIAKCTY 1 eraHiB BHUCOTOIO 0,6 M 3HAXOJUTBLCA 3a

dbopmyIioro:

Hyae = Ha/2 + 3,14 d 10y + 3,14d 1, , (2.40)

H,.. = 708,98/2 + 3,14-0,06-0,6-130 + 3,14-0,028-0,6-36 = 371 M2

3arasibHa TUIOIIA MEPIIOro Ta30X01y 3HaAXOAUTHCS 3a (HOPMYIIOH0:

H3a2 = Hocm + Hnam (241)

H,eo = 22,48+ 371 = 393,48 M2

3a gopmyoro (2.8) po3paxyeMo TUIONTY €KpaHiB MICHs MakeTy (MpU BUCOTI

TpyO micis nakera 0,6 m):

H;, = 3,14-0,06-0,6-130 + 3,14-0,083-0,6-:36 = 16,44 m?.

3a popmyoro (2.10) po3paxyemo 3arajibHy IUIOITY JPYTOTO Ta30X0aY:

H,.. = 16,44+ 371 = 387,44 M2
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Ha pucynky 2.1 300pakeHO IIaxMaTHE pO3TalllyBaHHS TpyO y

KOHBCKTHBHOMY Hy‘-IKi .

., O O
<y © $ S1
© 9

Pucynok 2.4 - IllaxmaTHe po3TanryBaHHsA TpyO 10 BU3HAUYEHHS BIJHOCHOTO

KPOKY TpyO B KOHBEKTHBHOMY ITy4KY
BignocHuit monepeyHuit Kpok Tpyo 3HaXOAUTHCA 3a HOPMYJIOIO:
o1 = Si/d, (2.42)
o1 = 0,064/0,032 = 2,
BignocHuit mpopoasHui KpoK TPYO 3HAXOIUTHCS 32 (POopMyII0TO:

Oy — Sz/d, (243)
o, = 0,04/0,032 = 1,25.

Po3paxyemo nepmii razoxia [11].

[TepeTun asis mpoxoay ra3iB 3HAXOJUTHCS 32 POPMYIIOLO:
Fnakza'b_zl'l 'da (244)

Fua = 4,1:2,24 — 35-2,24-0,032 = 6,7 M%.
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IlepeTuH I MPOXO.Y ra3iB iHIIOI YACTHHU 3HAXOAUTHCA 32 (POPMYJIOLO:
F,‘H =a- b, (245)

Fin=4,1224=92™.
CepenHiii 1O TOBEpXHI HarpiBaHHS TIEPEeTHH JUI TPOXOAY TrasiB

3HAXOAUTHCS 32 (HOPMYJIIOIO:

Fcp: (HnaK+ HZH)/[(H /Fnak)+(HiH/Fiu)] (246)

naxk

o 371+2248
T E G

EdexTuBHA TOBIIMHA BUIIPOMIHIOIOUOTO IIapy 3HAXOIUTHCA 32 POPMYIIOIO:

=6,78 M?.

§=0,9-d-[ (3/m)((S,"Sy)/d)]-1), (2.47)

4 0,064-0,04
3,14 0,032?

S=O,9-0,032-( —1>=0,06 M.

[IpuitMmaeMo 11Ba 3HAYEHHS TEMIIEpATypyd TNPOIYKTIB B3TOPSHHS MICIS
razoxony. [loganeini 00UUCICHHS MPOBOAATHCS ISl IPUMHITUX JABOX 3HaueHb. Ha
BUXO/JI1 3 TIEPIIOT0 KOHBEKTUBHOTO Ta30xoay npuitmMaemo 3HaueHHs J; = 500 °C 1
Yy = 300 °C. Ha Buxoai 3 ApYyroro KOHBEKTHBHOTO Ta30XOJy MPUUMAEMO
3HayeHHs J;; =400 °C i
Iy =200 °C.

BusznauaemMo KITBKICTh TEIJIOTH, BIJJAHOI MNPOAYKTAMU 3TOPSHHS 32
dbopmyoro:

0.= o (I-[j+Aa'Iy,), (2.48)
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e @ - KoedilieHT 30epeKeHHS TEIJIOTH;

’

I; - eHTanbmisi MPOIYKTIB 3TOPSHHS Ha BXOJAlI B Ta3oxif (IIg MEPIIOTO

ra30Xo;1y 1€ eHTANbIIis Ia3iB HAa BUXO/i 3 TONKH), KKaj/ M°;

”

I; - eHTampmisg TPOIYKTIB 3TOpPSHHS HA BUXOJl 3 Ta30XOAy MpPH JIBOX
NPAHATHX 3HAYEHHIX TEMIIEPATYP, KK/ MS;
Ao - pi3HULA KOEQIIIEHTIB HAATUIIKY MOBITPS HA BXO1 1 BUXO/1 3 Ta30XO0Y;

I

npe = CHTAIIBIIIS MOBITPs pu TeMrepatypi +30 °C.

Q5(500): 0999(364598'2337,8+0, 1 439,6):1338 KKEUI/M3 .

Q6(300): 0399 (364538' 1463 ,7+0, 1 439,6):2204 KKaJ'I/M3 .

CepenHs TeMiieparypa MOTOKY MPOAYKTIB 3rOPSIHHS B Ta30X0/I1 3HAXOAUTHCS
3a GOpPMYJIOIO:

9+
I - 2 )

(2.49)

ne 9y, 9 - TeMmeparypu IpoLyKTiB 3rOpsHHS IicIs Ta mepex razoxomnom, °C.

1120+500 ]
9](500) = T = 810 C

1120+300 ]
19[(300) = T: 710 C

TemnepatypHuit Hamip 3HAXOUTHCS 32 POPMYIIOLO:

At=———r—, (2.50)
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ne t. - Temmeparypa cepenoBuila, mo HarpiBaetbcs, °C. BpaxoByrouw, 1110
omusbko 50% HarpiBaHHS BiIOYBA€ThCS B TOIII, CEPEAHIO TEMIIEpaTypy BOJHU B
KOHBEKTHBHOI YAaCTHMHU BOJOIPIHHOTO KOTJIa MOKHa mpuiiHatn 96 °C  nmus

nepuioro razoxoay ta 76 °C ajst Apyroro ra3zoxosuy.

500 Z - > *

At ——11 _ =508,8 °C
300 R ’ .
(300) 2,31 1120-96

& 300-96

CepenHsi MIBUIKICT, MPOAYKTIB 3TOpsIHHS B Ta30XOJll 3HAXOAUTHCA 3a
dhopmyItoro:

B,V ‘19[+273

3600-F, 273 °

2.51)

@,

ne B, - pospaxyHkoBa BHTpaTa ManMBa, M/ToOJl 3a JAHMMH TEIJIOBOTO OanaHcy
KOTJIA;

% nmanMBa TpHM  BiAMOBITHOMY

V. - o0car mnpomykTiB 3ropsHHA Ha 1 M
KOoe(DILIEHTI HATUIIKY MOBITPS B Fa30XO0/I1;

9; - cepenHs Temnieparypa NpoAayKTiB 3TOpaHHS.

_4056.9:623 810:273
DA00" 3600678 273 0 MO

_4056.9:623 7104273
@00 36006.78 273 0 ME

KoedimieHT TemnoBiagadi KOHBEKIIE BiJl MIPOIYKTIB 3TOPSHHS 10 TOBEPXHI

HarpiBy 3HaXOJUThCS 32 (POPMYIIOLO:
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A w.,d 0.6 0.33
0y =0,34-CZ-CS-—-(—V) -Pr” (2.52)

)

ne  C, - mompaBKa Ha YHCJO PAMIB TPyO Zp MO XOAy MPOAYKTIB 3ropaHHs, MpU
2,>10 C.=1;
C, - mompaBKa Ha T€OMETPUYHY KOMIIOHOBKY Iydka, mpu 1,7 < ¢ < 4,5

CS=O,8-¢)(0;5 st 01 < 3, ¢, =1,7;

A - KOeIIIEHT TEIJIOMPOBIIHOCTI TUMOBHUX ra3iB, kkaj/(MT-°C);
V - Koe(iLieHT KIHEeMaTUYHOI B'I3KOCTI, M?/C;

Pr — kpurepiii [Ipanaris.

0,0787 4,11-0,032 *°

= 1 . ) 033 _ 2.0
Oe(500)=0,34-1-1,03 0032 "0.0001 ) -0,589°>° =54 kxan/(m?-1-°C),

0,0719 3,73-0,032 *°

Oe300)=0,34-1-1,03 0,032 ( 0,0001

10,599%*3=47 xxan/(m2-1-°C).

KoedimienT TemnoBiggayi, o BpaxoBye nepeaavy TerioTH BUIPOMIHIOBAH-

HSIM B KOHBEKTUBHHX MTOBEPXHSIX HArpiBy 3HAXOAUMO 32 (POPMYJIOL0:

r, 36
+1 1-(=)

<>¢np=4,9-10'8-a§’2 aT PR (2.53)
T
€  a - CTYNiHb YOPHOTH JUMOBHX Ta3iB;
a; — CTyHniHb YOPHOTH 3a0pyJHEHHX CTIHOK TIOBEpXHI HarpiBaHHS
(mpuiimaetnes a,=0,8);
T, - abOcomoTHa TemmepaTypa 3a0pyJAHEHOI CTIHKA BHU3HAYAEThCA 3a
dbopmyIoro:
T,=t,+273+0t, (2.54)

e Ot - mepemnaj TeMIeparyp, SKUil puiiMaeTbes MpH crajgtoBanHi razy 25 °C.
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T,=96+273+25=394 K.
3a popmynoro (2.22) KoePIieHT TEII0BI AUl Oy

394 3.6

10,09-394° 110%:7,7 kkan/(m2-r-°C),
1083

8+1

b

G500 =4,97107"

394 3.0

1 -
0,1:394° %%,4 kkain/(m2-1-°C).

" 983

b

Cp300)=4,9-10°-

CyMapHuit koeillieHT TEIIOBiAaul Bl MPOAYKTIB 3rOPSHHA /10 MOBEPXHI

HarpiBaHHsS 3HAXOJUTHCS 3a (OPMYJIOLO:

a1=§-(aK+anp), (2.55)
ne & - KoeilleHT BUKOPUCTAHHS MOBEPXHI HAarpiBaHHsA, IO NpUUMaeThes ¢ =
0,95.

01(500=0,95(54+7,7)=58,6 kxan/(m*1-°C),

1300=0,95-(47+6,4)=50,5 kxan/(m*1-°C).
Koedinient Temnonepenayi 3HaxoauThes 3a (HOPMYIIOL0:
k=" a,, (2.56)
ne ¥ - xoedimieHT TermioBoi e(heKTUBHOCTI, KU JUIsl IPUPOTHOTO Ta3y ITOPIBHIOE

0,85.
ki(500/=0,85- 58,6 = 49,8 kxan/(m*1-°C),
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k1(300):0,85' 50,5 = 42,9 KKaJ'I/(MZ'F'OC).

KinbKiCTh TEIIOTH, CIPHUIiHATE MMOBEpXHEI HarpiBy, Ha 1 Mm% mammea, mo

CHATIOETHCS 3HAXOAUTHCS 32 (HOPMYJIOFO:
k 94 H I A t T

ml ’
BP

49,8:393,48-668,7

— _ 3
Qm[(SOO) 2056.9 3231 kxan/m”.

42,9-393,48-508,8

= = 3
Q1300 2056.9 =2120 xxam/m>.

3a IpUHAHATMMY JBOMA 3HAUYEHHAMH §; Ta OTPUMAaHMM Iapamu 3HadeHb Qg,
1
Q,» mpoBoAUMO MOOY OBy JiHikHKUX 3anexHocTeit Qs = f (%) Ta Q,, = f (%)).

Po3paxyHok pyroro razoxoay npeacTaBieHui B Ta0IuIl 2.5.

3HaxXoUMO TeMIepaTypy Ha BUXO/Il 3 mepuIoro razoxoxny (puc. 2.3).

S 3500
~
: .
2 3000 -
4 -
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-
-
2500 T
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2000 —_—— 5
\ _.- m
1500 \
1000
500
0
30 350 400 450 500 o

Pucynok 2.3 — BuznaueHHs TeMnepatypy Ha BUXO/I 3 MEPIIOro ra30Xxo1y
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Benuuuna [To3HaueHHs 3HaYeHHS
1 2 3
Yucno Tpy0 B psay makery, T 21 35
Yucio psiioB TpyO makery, T 2 16
Hiametp TpyO makery, M d 0,032
Po3paxynkoBuii mar tpyo, M S1 0,064
Po3paxynkoBuii mar Tpyo, M Sy 0,04
BinHocHui#t monepeynuit mar tpyo o1 2
BigHocHuit mpoioapHui mar Tpyo lo7, 1,25
KoedirienT npucocy mositTpst Aa 0,05
I[lepeTun 1Is IPOXOy rasis, M2 Frax 6,7
[lepeTun asst mpoxoay Tra3iB 1HIIOI - 90
YaCTHHU , M? " ’
Cepenniii o MOBEpPXH1 HArpiBy
. Fep 6,75
IIEPETUH JUIS IPOXO.Y ra3iB, M2
EdexTrBHA TOBIIMHA
. S 0,06
BUIIPOMIHIOIOYOTO APy, M
TemnepaTypa npoayKTiB 3rOpaHHs .
_ 9y 400 200
nicis razoxony, °C
TemmnepaTypa IpOIyKTiB 3TOpaHHS ,
Iy 310 310
nepen razoxoiomM, °C
TemnomMICTKICTh IUMOBUX Ta3iB ’
Iy 1152,1 1152,1
niepesi ra30Xxo10M, KKaj/Mm>
TennomiCTKICTh AUMOBUX ra3iB 3a )
I 1302,1 651
ra30X0/10M, KKaJ/M>




[IponorxenHs TadauI 2.5

69

1 2 3
TennoctpumHATTA APYroro
Qs -127 518
razoxofy, kkau/m>
CepenHs Temneparypa IpoayKTiB
9y 355 255
3ropanss, °C
Cepenns Temneparypa
P P yp. ty 76 76
CepeIoBUINA, 0 HArpiBaeThes, °C
Temneparypuuit Hamip, °C Aty 299,2 167,5
CepenHs BUAKICTb TPOJIYKTIB
. W, 2,39 2,01
3rOpaHHs B Ta30X0/ii, M/C
[TonpaBka Ha YKCIIO PsIIB TPYO C; 1 1
[TapameTp BIAHOCHO 1Iary Tpyo @, 1,7 1,7
ITorpaBka Ha TEOMETPUUHY
Cs 1,03 1,03
KOMITOHOBKY ITy4Ka
KoeditieHT TemmonpoBiIHOCTI,
A 0,0457 0,0384
kkan/(m?-r-°C)
KoedirmieHT KiHEMaTHIHOT
1% 0,000052 0,000039
B'SI3KOCTI, M?/C
Kpurepiit [panarns Pr 0,645 0,659
Koeditient Temnosianayi
. Ok 35 32
KoHBekwiero, kkan/(m?-1-°C)
Koedirient ocnabneHus
MIPOMEHIB TPhOXaTOMHUMH k. 19,4 20,3

ra3daMm
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1 2
CryniHp YOpPHOTH ra30BOr0 g 0,11 0,12
MTOTOKY
A6COJIIOTHa. Temreparypa T 374 374
3a0pyaHEeHOI cTiHkH, K
Koeditient temiosianayi
BUIPOMIHIOBaHHSIM, Otnp 2,6 19
kkain/(m?1-°C)
CyMaijII/II/I Kf)C(I)lLIlGHTz . o 35.3 32,6
tertoBiaaayl, kkaji/(m<-r-°C)
Koediuient Temnonepenaui,
kkai/(m%r-°C) Ky 30 21.8
KinekicTs TETIOTH, CHpI/II/IHS:[%Ta Quz 857 444
MIOBEPXHEI0 HArPIBY, KKaJ/M

Po3paxyHnkoBa TemriepaTypa Ha BUXO/1 3 TIEPILIOTO Ta30X0y 9}; =310 °C. 3a

NPUHHATIMA JBOMa 3HAYEHHAMH I

Ta OTpUMaHUM TMapamu 3HadeHb Qs Q,

IPOBOIMMO MOOYAOBY HiHiMHKUX 3anexuHocreit Qs = f () Ta Q,, = ().

3Hax0AUMO TeMIepaTypy Ha BUXO/I1 3 IPyroro razoxoay (puc. 2.4).
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Pucynok 2.4 — BuzHaueHHs TeMIiepaTypy Ha BUXO/1 3 IPYTOro ra30Xoy
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. » _ )
Po3paxyHKoBa TeMIiepaTypa Ha BUXOJIi 3 Apyroro rasoxony 4y, = 214 °C.
TermocnpuitHATTS B KOHBEKTUBHOI YaCTHHI 3HAKIEMO 3a (hOPMYJIOF0:
0= o-(I+I+Ao I3, (2.57)

ne [, - eHTaNbIig TEOPETUYHOTrO 06'eMy MOBITPA 110 Kanopudepa, Kkan/m®,
0 =0,99-(3645,8+225+0,05-100,32)=3837,06 KKaj/ M,

3naiinemo KK/I koTna 3 piBHSIHHSI TEIJIOBOTO OalaHCy 3a (hOpMYJIOHO:
+0 .+
7= O Cy QK/Qr 100, (2.58)
P

e Q.0 o Q. —KUIbKICTb TEIUIOTH TEPEJaHoi B TOmili, B (eCToHi, B
KOHBEKTUBHOMY ITy4KY, KKaJI/M>;
Q; =(Qp - HIDKYA TEIIOTa 3rOPSHHS Ia30IoAIOHOrO MaaMBa Ha CyXy Macy,

KKaj/M°.

~ 3460+336+3837,06
a 8119

;7 -100=94,01%.

3HaliieMo BUTpaTy NajauBa Ha KOTeJ 3a (hOpMYJIOH0:

B,= QH" 100, (2.59)
g,

ne Q, — TEIIONPOAYKTUBHICTH KOTJIA, KKAJI/TOJ,

B,= Ll06-10023930 47 v /rop.
P 8119-94,01 ’

Takum YMHOM, MOXXHA 3pOOWTH BHCHOBOK, IO 32 PaxyHOK 30UIbIICHHS
niamerpy Tpy0 3 28 mm Ha 32 MM, KKJ]I korna 30inpmuBcs Ha (94,01 - 91,09) =
2,92%. Burpara namuBa Ha KoTen 3MeHmmiaaca 3 4056,9 m*/rom mo 3930,47
M3/ron. EKOHOMisS IPUPOIHOrO Ta3y Ha OQHOMY KOTII ckuane — 737339,76 m3/pix,

a Ha YOTUPBOX KOTIaxX — 2949359,04 m3/pik.
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3 TEXHIKO-EKOHOMIUHE OBIPYHTYBAHH S 3ATIPOITOHOBAHIX
3AXO/IIB

3.1 BusHayeHHs BUTpAT 75 ICHYIOUOTO JKEpeTia TEeII0BOi eHeprii

CykymnHI BUTpaTH TMpU PO3BUTKY CHUCTEMU TEIUIONOCTa4aHHs Ha 0a3l
ICHYIOYOTO JDKepella TETUIOBOI C€HEprii BHU3HAYAIOTHCS MJIsS KOKHOTO 3HAYCHHS
HOBOI TEIUIOBOTO HAaBaHTAKEHHSI.

CykynHi BUTpaTH BKJIOYAOTh B ceOe:

BupoOHM4l BHUTpaTH TOBAPHOTO BIANYCKY, HEOOXIOHI JJisi 3a0e3leueHHS
TEIJIOBOIO €HEPTI€I0 ICHYIOUUX 1 HOBUX CIIO)KMBAYiB,;

Butpatn Ha pEeKOHCTPYKLIIO JpKepena TEeIUIOBOI €Heprii, BUTpAaTh Ha
PEKOHCTPYKI[I0 1 HOBE OYIIBHUITBO TEIUIOBUX MEPEXK, HEOOXIHICTh SIKUX
BUHUKAE TPU 301JIbIIIEHHI TETIJIOBOTO HaBAaHTAXEHHS CroskuBaviB. [Ipu HasiBHOCTI
Ha JDKepesll KOMOIHOBAaHOrO BHUPOOHMLTBA B CYKYIIHI BUTPATH BKIIOUYAIOTHCS
BUTPATHU Ha MAJMBO JUIsl BAPOOHUIITBA €JIEKTPUYHOI CHEPTii.

CtpykTypa BUpOOHUYMX BUTPAT BCTAHOBIIOETHCA 3a IaHUMH, BKIIFOUEHUM B
Matepiaiu Tapu(HOro CrpaBu.

ButpaTtn Ha nmanuBo 3, ,, TpH., BU3HAYaIOThCA 32 (OPMYJIOHO:

m,i o

3m,i = Bm,m,illml (31)

ne B, i —BUTpaTa yMOBHOIO NaJIMBa;
[] ~— uiHa yMOBHOIO TAIMBA, [PH/KT Y.I1.

Burtpartu Ha Boay 3,,, TpH., BU3HAYAIOTHCS 32 (POPMYIIOI0:

6,02

3 = Goill, (3.2)

ne  G,; — BUTpaTH BOIU,
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] — nina Bozw, rpu/M°.

Butpartu Ha enextpoeneprito 3

29,0 9

TPH., BU3HAYAIOTHCSA 32 POPMYIIOLO:

393,1' = Wy, 93! (33)

ne  W,,; —BHTpaTH €IEKTPOEHEPrii;
], — uina enexTpoeHeprii, rpH./KBr o,

Burtparu na matepianiu 3, ;, TpH., BU3HAYAIOTHCA 3 BUKOPUCTAHHSIM BUTpAT,

m,i®
MPEACTAaBICHUX B MaTepiajiax TapudHOro cmpaBu 3a 0a30BUMl piK 3, TpH., 3a

dhopmyIioro:

3m,i = 3mQ6bzp,i/Q6blp | (34)

ne  Q,,, — BUPOONCHHS TEIIOBOI €HEPrii IPU IOTOYHOMY 3HAYECHHI

MPHUEIHAHOTIO HABAHTAKCHHS;

Q,,, — BUPOOHHIITBO TEILIOBOI €HEPrii B 0a30BOMY POII.

Butpartu Ha omaTy mpaii BU3HAYaIOThCS SIK CymMa BUTpPAT B 0a30BOMY pOILii

3 . TPH., 1 OPUPOCTY BUTPAT, IOB'I3aHMUX 3 OOCIYTOBYBAHHSM 1 €KCILIYaTAIl€IO
3n b y o

HOBOTO oOJagHaHHs. [IpupicT BUTpaAT CKIAAAETHCA 3 IPUPOCTY BUTPAT HA JKEpei

TEIJIOBOi eHeprii  A3L"

3n,i 9

IpH., 1 TPUPOCTY BHUTPAT Ha OOCIYrOBYBaHHS 1

EKCIUTyaTaIlilo HOBUX TETUIOBUX MEPEX A3 | TPH.

3n,i 9
Ha mxepeni temioBoi eHeprii mpHpicT BUTPAT BUHUKAE TPH 30UIBIICHHI
BCTAHOBJICHOT TOTY>KHOCTI KOTEJILHOTO OOJaJHaHHS Ta pO3pPaxOBYEThCA 3a

bopmyioro:

A3 = 12Z4(qy,:k; — gy k), (3.5)
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ne  Z, — cepenHs 3apo0iTHa IjaTa OAHY oco0y Ha Micsib B 0a30BOMY pOIl,

TpH.;

g, — BCTAHOBJIEHA TEIUIOBA IIOTYXKHICTH Ha JUKEpeni B 0a3oBOMy poli
I'kan/rox;

g,;, - HOBA BCTaHOBJICHA TEIIOBA MOTYKHICTh Ha JuKepenl, ['kan/rox;

k — mrratHnii koedimient, voi/(I'kan/rox);

k; — mratauit koedimient, yoi/(I'kan/ron) npu BCTaHOBIEHIN MOTY>KHOCTI
CIy,i-

[IpupicT BuUTpaT Ha OOCIYroBYBaHHS 1 E€KCIUIyaTallll0 HOBHX TEIJIOBUX

MepeX BU3HAYA€THCS 3a (POPMYIIOI0:

A3" =12+ ZoNye i, (3.6)

ne  N,.; — 101aTKoBa KUIBKICTh IIEPCOHATY, HEOOXiTHE HJs OOCIyrOBYyBaHHSA
HOBUX TEIUIOBUX MepeX. Bu3HayaeThCs BIAMOBIAHO 10 pPEKOMEHAAIN TI0
HOPMYBAaHHIO TIpalli TMpaIliBHUKIB E€HEPreTHYHoro rocmomapctsa [9] 1 3
BUKOPUCTAHHSAM XapaKTEPUCTHK HOBUX MAriCTPaJIbHUX 1 PO3MOIIIBHUX MEPEK.

Jl1s OLIHOYHIX PO3paxyHKIB BelMW4MHY N, , MOKHA BH3HAYHUTH 3a CHPOLIEHONO

i

dbopmyoro [4]:

ch,i = 0'4quaep,i’ (37)

I[J'IS{ KOXHOTI'O 3HAUYCHHA HOBOI'O IMPUEAHAHOI'O HABAHTAXCHHA BUTPATH HaA

oIuIaTy mpartii 3, ;, TPH., BA3HAYAIOTHCS 32 (OPMYJIOH0:

3opi = 3o +A357 + A3, (3.8)
BinpaxyBanHs Ha couianbHi 1moTpedu 3.,,;, T'PH., BU3HAYAIOTHCA 34

BCTAHOBJICHUMH 3aKOHOM HOpMaTHBaM 00O0B'SI3KOBHX BiJ[paXxyBaHb 3a (hOPMYJIO0:
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36014,1' = :83311,1" (39)

ne [ - HopMaTuB 00OB'SI3KOBUX BiJpaxyBaHb, IPUUMAETHCS PIBHUM HOPMATHUBY,
BCTaHOBJICHOTO B 0230BOMY POIIl.

AmopTuzaniiiHi BipaxyBaHHs 3,;, IPH., CKIaJalOTbCsi 3 aMOPTU3ALINHUX

BipaxyBaHb B 0a30BOMY pOIll Ta aMOPTHU3aLIWHUX BIJpaxyBaHb Ha BiJIHOBJICHHSA

HOBOT'O O6J'IaI[HaHHSIZ

30 = 30 + 434, (3.10)

ne  3,; - aMOpTHU3aliiHI BiApaxyBaHHA B 0a30BOMY DOIll, I'DH., BU3HAYAIOThCA
3a MarepiajaMu TapupHOTO CIpPaBH;

A3,; — aMopTH3aliiHi BiApaxXyBaHHA JUIi HOBOrO OOJIaJHAHHSA, TPH.,
BHU3HAYAIOTHCS 3a (POPMYJIOF0:

A3q; =k o3 (3.11)

cmp,i’

ne  k, — HOpMa aMOpTH3AIIMHUX BIApaxyBaHb [UISI HOBOTO OOJIQJHAHHS,

a
npuiimaeTbest piBHoro 0,05;

3 mp,i— BUTPATH HA Oy IIBHUIITBO HOBOT'O O0JIa/IHAHHSI.

Butparu Ha pemonTtHi pobotu 3, ,, TPH., CKIQJAIOTHCS 3 BUTPAT HA PEMOHT

pem,i ®
B 0azoBomy poui 3,,, TPH., 1 IPUPOCTY BUTPAT HA PEMOHT HOBOTO OOJaIHAHHS

43

pew,is TPH., 1 BU3HAYAIOTHCSA 32 (HOPMYJIOHO:

3p€M,i = 3p6jl/l + Agpe/vz,il (312)
HpI’IpiCT BUTpaT Ha PEMOHT HOBOI'O 06HaﬂHaHHﬂ BU3HAYACTBCA 34

dbopmyoro:



76

A3peM,i = kpeM3cmp,i! (313)

ne  k,,— HOpMa BUTpaT Ha PEMOHT HOBOTO OOJaJHAHHS, MIPUMUMAETHCS PIBHOIO

pex
0,01.

Y dopmynax He BpaxOBYIOTHCS BHUTPATH HAa PEKOHCTPYKINIO ICHYIOUHX
TEIJIOBUX Mepexk. llepembavaerbesi, MO MOXKJIMBE 30UTBIICHHS BUTpaT Ha
aMOPTHU3aLII0 PEKOHCTPYHOBAHUX MEPEXK IMOBHICTIO KOMIIEHCYETHCSI 3HUKEHHIM
BUTpAT Ha PEMOHTHI poOoTU. IIpy HAsBHOCTI HA ICHYIOUOMY JIPKEpENl LEXOBHX 1

34araJIbHOIrOCIIoJapCbKuX BUTpAT BHUTPATH 34 LOHUMH CTAaTTAMU 3%0”, T'PH.,

OOYUCITIOIOTHCS MPOMOPIIIMHO 0 BUTPAT Ha 3apOOITHY IUIATY:

Byont = 3yor (22), (3.14)

ae 3, - LUEXOBI 1 3araJbHOrOCIONAPChKI BUTPAaTH Ha ICHYIOUOMY JDKEpEN B
0a30BOMY pOIIi, TPH.

Bcei iHmi cknamoBi BUPOOHMYMX BHTpAT .3 IpH., MPEACTABICHI B

npou
Martepianax Tapu(HOro ChpaBU, TPUHUMAIOTBCS JUIsI BCIX 3HAYE€Hb HOBOTO
MPUETHAHOTO HABAHTAXKCHHSI PIBHUMH BHUTpaTaM B 0a3oBoMy poili. BupoOnwuui
BUTPATU TOBAPHOTO BIJIMYCKY, HEOOXITHI JJIs1 3a0€3MEUYEHHS TEMJIOBOIO €HEPTIEI0

ICHYIOYMX 1 HOBHIX CIOKMBAadYiB JJig Bapianta 1 3

npouss,i >

I'PH., BH3HAYAIOTBLCA 34

dbopmyIoro:

3np0u36,i = 3m,i + 36,1' + 339,i + 3M,i + 33n,i + 300L;,i + 3a,i + 3peM,i +

(3.15)
314,0x,i + Z 3np0w

ButpaTtu Ha peKOHCTPYKIIIO KOTENEHb 3", IPH., BU3HAYAIOThCS HA I1/ICTaBI

iHQopMallii Tpo IIHU 3aBOJIB-BUTOTOBJIIOBAYIB Ha KOTEJIbHE OOJIaTHAHHSI, 3

NOJAJIBIIUM YpaxyBaHHSIM BUTPAT Ha MPOEKTHI poOOTH, TOCTaBKY Ta OyaiBEIbHO-
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MOHTaXHi poOOTH. BuTpaTy Ha OyIiBHULTBO HOBUX 3, ;, TPH., i PEKOHCTPYKIIitO

iCHYIOUMX TeNIoBMX ceTel 3, ;, TPH., BU3HAYAIOTECA HA MiACTaBi YKPYIMHEHHX
HOPMATHBIB I1H OYIBHUIITBA 30BHIIIHIX TETNIOBUX MEPEK.
BuTpatn Ha BBEIEHHS B €KCIUIyaTallild HOBOTO oOmamHaHHs 3,,;, I'PH.,

Busnauarotbcs 3a popmyioro:
3cmp,i = 1,26 ( Z%?Z + Trzp,i)a (3.16)
ButpaTu Ha peKOHCTPYKIIIO 3, ;, TPH., BASHAYAKOTHCS 33 (POPMYJIOIO:

_ me
3pe1<,l' =126 pex,i 1 (317)
CyKkynHi BUTpaTH 0OpPU PO3BUTKY CHUCTEMH TEIUIONOCTa4YaHHs Ha 0asi

ICHYI04OTO0 JiKepelia TEIIOBOi eHeprii 3.,41; , TPH.!
3(:061,1' = 3npou36,i + 306,1' + 3m,3,il (318)

THUC. TPH.

655 000
650 000
645 000
640 000
635 000

630 000
625 000
620 000
615 000
610 000
605 000
600 000
1 2 3

Pucynok 3.1 — I'padiune 300paxeHHs] BApOOHUYMX BUTPAT Ha peajizalliio

MIPOEKTIB
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Tabmuusg 3.1 — CykynHi BUTpaTH AJi BapiaHTIB MIAKIOYEHHS, TUC. TPH.

Hagantaxenns | HaBantaxenns | HaBantaxeHnHs
[TapameTp
Ne 1 Ne 2 Ne 3
1. ITanuBo HaA TEXHOJIOTTYHI
346 604 352 288 361 330
i
2. Bosa Ha TeXHOIOr1YH1 [l 10 969 11 206 11 566
4. ButpaTy Ha MOKYITH
P ' Y 10 969 11 206 11 566
EJIEKTPOCHEPTII0
7. ButpaTu 3a 3MICTOM 1
90 046 91721 94 404
eKCIJI. 00JIafHaHHS, B T.4 ..
8. AMopTu3artis
93474 94 079 95 087
BUPOOHUYOTO 00JIaTHAHHS
B TOMY YHUCJI1 BiJ
28 229 28 412 28 716
OCHOBHHX (DOH/IIB
9. Inmi BuTpaTH Mo
YTPUMaHHIO Ta eKCIUTyaTallii 15471 17 540 18 869
o0JiaTHaHHS
10. PemoHT 1 TexHIUHE
623 2 693 4021
00CITyroByBaHHs
11. IlexoBi BuTpatu 14 785 14 785 14 785
Pazom BupoOHUYI BUTpaTH 618 801 631 561 647 975
13. ButpaTtu Ha OyA1BHULITBO
HOBOT MaricTpajibHOT 11677 49944 72 289
TEIJI0BOI MEpexki
14. ButpaTtu Ha OyA1BHULITBO
HOBOT PO3MOTHHOT TETIIIOBOT 792 3907 8128
Mepexi
CykynHi BUTpaTu 631 270 685 412 744 008
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THUC. I'PH.

760 000
740 000
720 000
700 000

680 000
660 000
640 000
620 000
600 000
580 000
560 000
1 2 3

Pucynox 3.2 - I'padiune 300pa’keHHS CYKYITHUX BUTpAT HA peai3alliio

IIPOEKTIB

Busznauennss Mipu e€(eKTUBHOCTI MPOEKTY - HAJA3BUYAWHO BIAMOBIIATBHUI
eTan MPOEKTHOTO aHalizy. 3a Horo pe3yiapTaTamMH MPOEKT Oyne mpuiHATHH abo
BiaxuieHut. OIliHKa JOUUIBHOCTI MPOEKTY 1€ HaCHA0K BCIX BHKOHAHUX
JOCITIJIKEHB Ta THAUKATOP MOAANIBIIOTO TPOCYBAHHS MTPOCKTY.

[lepuioctynieHeBe 3HAYEHHS HAAAEThCA €(PEKTHUBHOCTI KamiTajlOBKJIA/ICHb,
OTPUMAHHIO MAaKCHMAaJIbHUX pEe3yJbTaTiB BHUPOOHMIITBA TMPU MIHIMAIBHUX
BUTpaTaxX TPYJAOBUX 1 MAaTEPiaIbHUX PECYPCIB, @ TAKOXK TPOIIOBUX KOIIITIB.

Y nmaHomy AWIUIOMHOMY TIPOEKTI TPHUBEICHUN TEXHIKO-€KOHOMIUYHMM
PO3paxyHOK, OCHOBHOIO METOIO SIKOTO € OOIPYHTYBAaHHS yXBaJICHUX B MPOEKTI
TEXHIYHUX PIIICHB.

Metoau OIiHIOBAaHHSI €KOHOMIYHOI €(PEKTHBHOCTI BKIIFOYAIOTH PO3PAXyHOK
KUIBKOX MTOKa3HUKIB:

- YHCTO1 TeNEePIIHbOI (IUCKOHTOBAHOI) BapTOCTI;

- 1HJICKCY JTOXOJTHOCTI;

- BHYTPIITHBbOT HOPMHU PEHTAOETBLHOCTI;

- TEPMiHY OKYITHOCTI.
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UYucra tenepimHs BapTicth (NPV) — 1e cymapHa ChOrOJHIIIHS BapTIiCTh
YUCTUX TPOILIOBMX MOTOKIB a00 PI3HULS MK CYMapHHUMH JTUCKOHTOBa HUMHU
JI0XOJaMH Ta CyMapHUMU JUCKOHTOBA HUMHU BUTPATAMH.

Iagexc nmoxomuocti (PI) — BH3HAYAa€ThCS BIAHOMICHHSM ITO3UTHBHHX
TPOIIOBUX TOTOKIB /IO CyMH KAmTaJIOBKJIAIECHb 1 TOKa3y€ CKUIBKH KOIITIB
3apoOUTH KOKHA BKJIaJICHA B MPOEKT I'POIIOBA OJUHUIIA.

BuyTtpimus HopMma pentabensHocTi (IRR) — e Taka craBka TUCKOHTY, IpU
K1} BUTOJIA MIPOEKTY JIOPIBHIOIOTH Horo BuTparam abo NPV = (.

TepMmiH OKYMHOCTI — I Yac 3a KU KamiTaJOBKJIAJCHHS MOBEPHYTHCA 3a

paxyHOK OTPUMAHOro e(peKTy BHACIIIOK peanizauii npoekty [21, 22].
3.2 BB migBumenas KK/ koT1iB Ha eKOHOMIYHUI edeKT
Busnagaemo ekoHOMIUHUH e(PEKT MPOEKTY 32 POpMYJI0IO:
E=Eyem'T, (3.19)
ne  E.um—4HCTa EKOHOMiSt IPHPOIHOTO ra3y, M3/pik;
T — tapu) Ha OPUPOTHUIA Ta3, TPH/M>,
3HaliIeMO YUCTY €KOHOMII0 MPUPOTHOTO ra3y 3a (OpMYyJIOLO:
E .cn=AT, (3.20)
ne A - ToguHHA €KOHOMIsl IPUPOAHOTO Ta3zy Ha 4-x kotiax [ITBM-30-150M,
M/TO;

T - KUTBKICTh TOJIUH POOOTH, TO/I/PIK.

Ey = 505,72-5832=2949359,04 Mm%/pik.
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3a gopmyioro (3.1) 3HaleMO €eKOHOMIYHUN €(PEKT MPOEKTY:
E =2949359,04-7,7=22710064,61 rpH/pik.

BuzHnauaemo TepMiH OKyITHOCTI MMPOEKTY 3a (HhOPMYJIOTO:
K
T,.= 7 (3.21)

ne K — kamitanbHl BUTpaTH, TPH.;
E — exoHoM1uHM e(eKT eHepro30epirarouoro MpoeKTy, TpH/pik.
3HaliieMo KamiTajabHl BUTPATHU B MPOEKT 32 (POPMYJIOIO:

K=K, ;+K,+K,,,+ K,, (3.22)

nHp
ne  K,; - BapTicTh 0OJIaJHAHHSI, TPH;
K, - Bapticth MoHTaxHHX poOIT ckinamae 0,2+0,4K,s,, TpH., MpUMAEMO
K,, = 0,3 Ky5, TpH.
K, — BapTiCTh MyCKO-HAIAr0LKyBaibHUX poOIT cknanae 0,1+0,4K4,, TpH,
MPUNMAEMO Kan = 0,3 Kys, TpH.

K, — BapticTh nemonTaxy obnagHanus ckiagae 0,05K,5,, TpH.

A

K=1500000+0,3-1500000+0,3-1500000+0,05-1500000=2475000 rpH.

3a ¢opmyioro (3.3) 3HAX0AUMO TEPMiH OKYITHOCTI ITPOCKTY:

2475000
k2271006461 > PO

Excrnutyarariiini BUTpaT BKIIOYaOTh y cede GoHa 3apoOITHOT IIaTh, SKUN

3HAXOAUTHCS 32 (HOPMYJIIOIO:
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D3I = nx-12, (3.23)

ne N - KUTbKICTh pOOITHUKIB, OCIO;

K — KOS(IIIEHT €JUHOTO COIIAJIBHOTO BHECKY.

@311 = 1-3500-1,37-12=57540.

Busznayaemo ta 3aHocumo B Tabnuio 3.1 pe3ynbTati po3paxyHKiB MOTOKY

YUCTUX TPOLIOBUX HAJXOJKEHb BiJ] TPOCKTY.

Tabmuus 3.1 — Po3paxyHOK MOTOKY YHCTUX TPOIIOBUX HAJIXOJKEHBb BiJl MPOEKTY

PEKOHCTPYKIIIT CHCTEMH KOHBEKTUBHOTO TEIMJI000OMIHY KOTJIIB

Hoxasmmcn Pik >KMTTE€BOrO LUKITY
0 1-10

KamitanbpHi BUTpatu, rpH 2475000 -
Exonowmis ITEP, rpu - 22710064,61
ExcrnmyarariiitHi BuTpaTH, rpH - 57540
AMopTu3aittisi, TpH - 247500
banancoBuii mpubyTOK, TpH - 247500
[Togatok Ha npuUOYTOK, TPpH . 22405024,61
Yuctuii npubyTOK, IpH 4032904,43
[ToTik YUCTUX TPOIIOBUX HAJIXO/KEHb, TPH -2475000 18372120,18

[ToTiK YMCTUX TPOIIOBUX HAAXOMKEHB Bij npoekty YI'H=18372120,18 rpH.

Buznagaemo Ta 3aHOCHMMO B TaOIMIO 3.2 pe3ynbTaTH PO3PaXyHKIB YUCTOL
TenepinHboi BapTocTi mpoekTy NPV:

Tabmuns 3.2 — Po3paxyHOK JIHCKOHTOBAHOT'O TPOIIOBOTO IOTOKY BiJl

MPOCKTY PEKOHCTPYKIIIT CUCTEMU KOHBEKTUBHOTO TEMIO00OMIHY KOTJIIB
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Pix | I'pomoBuii moTik, TpH. K lucronmonart
a=10% IPOIIOBHH MOTIK, TPH.
0 -2475000 1 -2475000
1 18619620 1,1 16926927,44
2 18619620 1,21 15388115,85
3 18619620 1,33 13999714,42
4 18619620 1,46 12753164,51
5 18619620 1,61 11564981,48
6 18619620 1,77 10519559,42
7 18619620 1,95 9548523,169
8 18619620 2,14 8700757,094
9 18619620 2,36 7889669,568
10 18619620 2,59 7178669,612
> NPV - - 111995082,6

UYucra tenepimrHs BapTicTh mpoekTy NPV=111995082,6 rpH.

Buznauaemo BHyTpilIHIO HOpMY peHTadenbHOCTI mpoekty IRR

dhopmyItor:

IRR = a; +

€ a1 — CTaBKa JUCKOHTY, npu sikiit NPV>0;

0l — CTaBKa TUCKOHTY, nipu sikiit NPV<O0;

NPV, — Benmnunna NPV nipu cTaBIi JUCKOHTY 01

NPV, — Benumunnaa NPV npu ctaBiii TUCKOHTY ab.

NPVy-(az—aq)
NPV,—NPV, ’

3a

(3.24)

JUiss 1poro OOYMCIIOEMO Ta 3aHOCMMO B Tabnuito 3.3 pe3ynbTaTu

PO3paxyHKiB YMCTOI TEMEPIIHBOI BAPTOCTI MPOEKTY MpHU cTaBll IucKoHTy 10% Ta

675%.
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Ta6muig 3.3 — JINCKOHTOBAHMM TPOIIOBUN MOTIK MPOEKTY PEKOHCTPYKIII CUCTEMHU

KOHBEKTHUBHOT'O TETNIOOOMiHY KOTJIB

. JIMCKOHTOBaH1 I'POIIOBI MOTOKHU, TUC. TPH.
Poxu { potmoBHH OTi K, JINCKOHTOBaHUU
P a=10% IPOIIOBHI MOTIK, TPH.
0 -2475000 -2475000 -2475000
1 18619620 16926927,44 2184120
2 18619620 15388115,85 256201,7
3 18619620 13999714,42 30075,58
4 18619620 12753164,51 3535,177
5 18619620 11564981,48 413,6532
6 18619620 10519559,42 48,54979
7 18619620 9548523,169 5,686228
8 18619620 8700757,094 0,668565
9 18619620 7889669,568 0,078225
10 18619620 7178669,612 0,009184
> NPV - 111995082.6 -599.204

3HaXOAMMO BEJIMYMHA BHYTPIIIHHOI HOPMH PEHTAOETHHOCTI MPOEKTY 3a

dbopmyioro (3.5):

111995082,6+(675-10)

IRR=10+ =675%.
[11995082,6-(-599.204) "

Buznagaemo iHIEKC T0XOTHOCTI MPOEKTY 3a (hOPMYJIOFO:

PI="22, (3.25)
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~ 111995082,6+2475000
a 2475000 a

46,25

Tepmin okymHocti T, = 0,11<5, 3HaueHHS YKMCTOI TENMEPINIHBLOI BapTOCTI
NPV =111995082,6 >0, BenuuuHa BHYTPIIIHBOI HOPMH PEHTAOEIBHOCTI
IRR=20>0, BenuumHa 1HIEKCY noxoaHocTi Pl1=46,25>1, 111 mOKa3HUKHU CBiIYaTh,
10 TPOEKT e(eKTUBHUMN Ta MOTO AOLIIBHO BIIPOBAKyBaTH [23].

[Ipu pi3HUX BapiaHTax 3alpONOHOBAHOI CHUCTEMHU TEIUIONOCTa4YaHHS,
MIEPIIHA BapiaHT € ONTUMAJIBLHUM SIK TI0 CYKYITHIM BHUTpaTaM TaK i1 [0 BUTpaTaM Ha
CJIEKTpUYHY eHeprito, 30kpema (863 tuc kBT roa/pik, mpotu 920 Ta 1083,

B1/ITIOBIJTHO).
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BHUCHOBKHA

OcCHOBHI  pe3yJIbTaTh  MAariCTepcbkoi poOOTH MOKHA  y3araJlbHUTU
HACTYyITHUM YHHOM:

[lin dYac mpoBemeHHS ayauTy KOTEIbHI BHSBJICHO, IO KOTIOArperaTH
MpaIooTh Juiie Ha 52% BiJ IXHBOI MOTYXKHOCTI, 1[0 Ma€ HETaTUBHUH BIUIUB Ha
ixaiit xoedimient kopucHoi aii (KKJI), 3meHmyrooun #Horo B MOpIiBHSIHHI 3
HOMIHAJIBHUM 3HaueHHsM. lle Takok NpPU3BOAUTH N0 TMEPEBUTPAT EIEKTPUUHOT
€Heprii HacocaMu Mepeki BOJOMOCTayaHHs, poOoda MPOIYKTUBHICTH SKUX HE
PETYIIOETHCA 3 YpaXyBaHHSIM acleKTIB €eHEproepeKTUBHOCTI.

Po3pobnena wmeTonuka, SKa J03BOJISE BU3HAUYATH OOCAT  CIIOXKHUTOI
€JICKTPOEHEPTIl Ha OCHOBI pajiiycy e(eKTUBHOrO Teruionocrayanns. Lle ocobmmBo
aKTyaJlbHO TpPH BUPILICHHI 3aBJaHb PEKOHCTPYKUII abo OyaIBHUITBA HOBUX
00'€KTIB B CUCTEMI EHEPTOMOCTaYaHHSI.

BusiBneno, 1o 3HaueHHS CIIOKUTOT €JIEKTPOSHEPTii MPU PO3IMIMPEHHI 30HU
0oOCITyrOByBaHHS TEIUIOBOI MeEpeXl 3HAYHO 3ajJie)KUTh BIiJ HAsSBHOCTI YH
BIJICYTHOCTI pE€3E€pBIB MPOMYCKHOI 3JaTHOCTI HAsBHMX MEpPEX Ta pE3epBIB
MOTY>KHOCTI1 Ha JIKepesax.

[Ipu wnaBantaxkenni Oumbmie 10 ['xan/rog BuUTpaTa MeEpekHOI BOAM
MEPEBUIIY€E TTPOIMYCKHY CIIPOMOKHICTh YOTUPHOX NUISHOK icHY0uoi Mepexi. [Ipu
MOMAJIBIIIOMY 3pOCTaHHI TETUIOBOTO HABAHTAKEHHS KUIBKICTh JUISHOK, $K1
NoTpiOHO 3aMIHWTH, 30UIBIIYEThCSA, 1 mNpu HaBaHTaxeHHI B 90 ['kan/rox
PEKOHCTPYKIIS 31 30UIBIICHHSM MOTY>KHOCTI HasBHUX JBUTYHIB HACOCIB MEpPEKI
BOJIM Ta JiaMeTpiB TpyOONPOBOIiB HEOOX1AHA AJIS BCIET MEpPEXKi, IO € EKOHOMIYHO
HEIOLUILHUM.

[Ipu  posrasal  pi3HUX — BapiaHTIB  3alpONOHOBAHOI  CHUCTEMH
CHEPronoCcTavyaHHs BU3HAYEHO, 110 MEPIIHA BapiaHT € PAIiOHATILHUM SIK 3 TOYKH
30py BUTpAT Ha enekrpoeHeprito (863 tuc. kBT-ron/pik, nopiBasHo 3 920 Ta 1083

y BIATOBITHOCTI), TaK 1 32 CYKyITHUM 0OCSITOM BUTpAT.
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