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AHoTalisg. 3abe3neyenHs ONMUMAILHO20 2I0PABNIYHO20 | MENI08020 PEHCUMIE 8
cucmemax yeumpanizoearnoeo menaonocmavauua (CL[T) npu pecynrosauHi GiOnycky
menjiomu € 8aANCIUBUM  (DAKMOPOM  NIOBUWEHHS eHEPeemUYHOi | eKOHOMIYHOI
egpekmusnocmi CL{T. Kpim moeo, sucoki nokasnuxu egpexkmuernocmi pobomu cucmemu L{T
€ pakmopom, sKutl modice 3abe3nevumu 30epedcens it HcummeoisiibHOCMI.

Bupiwennss  3a0aui  niosuwenns — eHepeemuuHoi  eghekmueHocmi  cucmemu
MenjionoCMayaHHs € KOMNJIEKCHOK NpoOleMoro, SKka nompebye 3MiH HaA YCiXx emanax
mpancgopmayii meniomu: y 0dxcepeni eHepeii, Ha Meniosux mepexcax i aObOHeHMCbKUX
cucmemMax OnaieHHs. CHONHCUBAYI8 Meniomu.

Mema Oanoco 00CniOdNCEeHH — GUABUMU  BNAUB NPOYECI8 pe2yN08aAHHS BIONYCKY
menjiomu 6 YeHmpaniz3o8aHux Ccucmemax menionoCmavyanusi Ha ix eHepeemuyHy i
EeKOHOMIUHY eghekmusHicmb, Hadamu peKoMeHOayii wooo YOOCKOHANeHHSI NpOYecis
Pe2yNo8aH s 3 YPAXYBAHHAM CYYACHUX BUKIUKIE I 8UMO2 HOPMAMUBHOI OOKyMeHmayii,
BUKOHAMU AHANI3 MeMNepamypHux 2epagikie  8iOnycKy meniomu i SUKOHAMU BUOIp
ONMUMATILHO20 MEMNEPamypHo20 2pagikKy.

lloxazano, wo onmumanrbHumM € KOMOIHOBAHE KINbKICHO-SKICHE pecynto8aH s
BIONYCKY MeNniomu, sKe HNOBUHHO 30ILCHIOBAMUCL K HA Odicepell eHepeii, maxk i y
cnoxxcusadis. Y pobomi po3enisiHymo nuUmarHs MOXCIUBOCMI BUKOPUCMAHHSA KOMOIHOBAHUX
cucmem pecynio8aHHs 8 YMOGAX ICHYIOUUX CUCMeEM YEHMPANi308aH020 MeNnionoCmadanis
micm  Vkpainu. [loxaszano,ujo 0ocsicHeHHs BUCOKUX NOKA3HUKIB eHepeemudHol
eheKmuBHOCmMi MONCIUBO TUULe 3a YMOBU BNPOBAONCEHHS 8 ADOHEHMCbKUX CUCMeMax
ONANeHHs A8MOMAMUYHUX THOUBIOYATLHUX MENI08UX NYHKMIG 3 NO2OOHUM De2yat08aAHHAM
i pecynamopamu nepenaoy mucky Ha 6600i 00 6YOUHKIE. BUKOHAHO po3paxyHKu 8eIuduHu
CKOPOYeHHS GUMpPAam mMeniomu YeHmpaiiz08aHux Ccucmemax menjionoCmadanHs npu
BNPOBAONCEHHI ONMUMATILHUX CUCTNEM De2YII08AHHSL.

KurouoBi cioBa: uenmpanizosana cucmema mennonocmauanus, peyir08aHHsA
6I0NyCcKy menjiomu, memnepamypHuil 2pagixk 6ionycKy meniomu, CKOpO4EeHHA empam
meniomu 6 CUCmemax meni0noCmadyanis

AkTyanbHicTb. Ha mxepeni eHeprii onTuManbHUN pexxuM 3a0e3nedye MiHIMaIbHO
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HEOOX1JIHE CHOXXMBaHHS TajduBa, MaKCUMalbHy €(QEeKTUBHICTh pPOOOTH HACOCIB,
TETUIOOOMIHHHUKIB 1 1HIITMX MEPEKHUX MPUCTPOIB.

KoMmbinoBane perymoBaHHS 00’€IHye €JIEMEHTH LEHTPAIbHOTO 1 MICIIEBOTO
perynoBaHHs. BaxnBow 0COOIMBICTIO TAKOTO PETYJIIOBAHHS € MOXJIUBICTD MiIBUILIEHHS
eHeproe(PeKTUBHOCTI YCi€i CHUCTEMM TEIUIONOCTAaYaHHsS 3a PaxXyHOK MiHIMI3alii BTpaT
TEIUIOTH 1 BUTPAT €JNIEKTPUYHOI €Heprii Ha TPaHCIOPTYBAaHHS TEIUIOHOCIIB, 1, BIAMOBITHO,
EKCIUTyaTal[liHUX BUTpAT.

Enepretnuna 1 exoHOMiyHa €(EKTHUBHICTb, HAJIWHICTh (PYHKI[IOHYBaHHS CHCTEM
neHTpaiizopanoro teronoctadans ( CLT) € ocHoBHUME (pakTOpamu, siKi BILIMBAIOTH Ha
iX JKUTTE3MATHICTh 1 TapuPoyTBOpeHHs. MiHIMI3allsd BTpAT €HEprii BHACIIAOK HU3BKOI
€(EeKTUBHOCTI PpETYyJIIOBaHHS Ha e€Tanax BUPOOJEHHS, TPAHCIOPTYBAHHS 1 BIJIYCKY
teriotd B CLT € ozHi€r0 13 aKTyalnbHHUX 33]]a4 CbOTO/ICHHS.

Ongnum 13 ocHOBHUX cydacHuX BuUKIMKIB B CIT € BopoBamkeHHS Cy4acHHX
aOOHEHTCHKMX  CHCTEM ONAJIEHHA 3  KUIBKICHUM  PETYJIOBAHHSM,  BJIACHUMU
HUPKYJSALIIRHUMU HacOCaMH 1 aKTUBHE 1HAMBIAYyalbHE PETyJIIOBaHHS TEIJIOBOI'O MOTOKY
CHCTEMH ONAJICHHS 3a MOTOJHUMH YMOBaMH y OyJIWHKaxX. Yce 1€ BUMarae HOBHUX ITiXO/iB
710 TIPOLIECIB LIEHTPAJILHOTO PETYJIOBAHHS BIANYCKY TEIUIOTH 1 BUMOT HIOJ0 ypaxyBaHHS
TAPaBIIYHUX PEKUMIB 1HXKEHEPHUX CUCTEM CIIOXKMBAYIB MPU PO3paXyHKaX T'iJIpaBIIdHUX
1 TEIUIOBUX PEKHUMIB CUCTEMH TEIUIONOCTAYaHHS.

AHaJI3 oCTaHHIX JoCaiIKeHb Ta myOJikamii. [cTopuyHO CKIaNMOCh, 110 HAWOLIBIIT
po3noBctojpkeHuM B CHT € sxicHuid (TeMmepaTypHUH) METOI LEHTPaIbHOrOo
PEryJIIOBaHHS, B XOJ1 SKOTO 3MIHIOETHCS TEMIIepaTypa TEIJIOHOCISI 32 YMOBH MOCTIMHUX
HOTO BUTpAT TEIJIOHOCIA, IO BIAMYCKAETHCA 3 KOTeabHUX. KigbKiCHE 1 SKICHO-KIJTbKICHE
PEryJIIOBaHHS TEIJIOBOIO HABAaHTAKEHHS HE OYJIO pO3MOBCIO)KEHE BHACIIOK BIJICYTHOCTI
ab0 HEJIOCKOHAJIOCTI MPHUCTPOIB aBTOMATHUYHOTO PEryIIOBAaHHS Ta B PE3yJbTaTl HU3BKUX
IIH Ha TaJIUBO-€HEpreTH4Hi pecypcu. KpiM TOro, iHAMBIAYyalbHE PpETYJIIOBAaHHS
TEIUIOBOTO MOTOKY /10 OyIMHKIB OyJI0 MPaKTUYHO BIICYTHIM, OO €1€BaTOpPHI BY3JIM BBOAY
YHEMOJIMBIIIOBAIA TaKe PEryIrOBaHHS.

HeoOxigHo OyTu CBIIOMHM Y BIAHOIIEHHI TOTO, IO JIMIIE OJHE IEHTpajbHE

PETYJIIOBaHHS BIAMYCKY TEIUIOTH B IEHTPATI30BaHUX CHCTEMax HE y 3MO31 3a0e3meunTH
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1HIMBIAYaJIbHUM pIBEHb BUMOT JO0 KOM(OPTHUX YMOB Y BCIX IMPHUMIIICHHSIX, a TaKOX
BHUMOT I110]10 eHeproepeKTUBHOCTI OyA1BEIIb.

BincyTHICTh MICIIEBOTO pEryjOBaHHS TaKOX I030aBiisi€ CIOXKKMBAa4iB Oe3MeyHOi
MO>KJIMBOCTI OTPUMATH EKOHOMIIO €HEprii 3a paxyHOK NEpepHUBYACTOTO OMAJICHHS 13
3MIHHUM pPEXKUMOM pPOOOTH 1 3MEHIICHHSIM TEMIEpaTypyd BHYTPIIIHBOTO TOBITPS Yy
HepoOOUMiA TEepioj] Yacy B TPOMAACHKHX OyIWHKaX, a00 y HIYHI TOAWMHHU (B KUTIOBHX
OyJIMHKaXx).

TakuM YuHOM, HASIBHICTh YCTAaHOBOK MICIIEBOTO Ta 1HAMBIAYaJILHOTO PETYIIOBAaHHS
CTa€ HarajbHOIO MOTPeOOoI0, 10 3adhiKCOBAHO y YMHHIA HOPMATUBHIN JOKyMeHTalii [2,
3,]. OOOB’s13K0BOI0 BUMOTOIO CTaj0 3a0e3MEeUeHHS] Ha a0OHEHTCHKUX BY3JaX BBOIY
TEIJIOBOT MEPEXi PEryIIOBaHHS TEIUIOBOTO MOTOKY 3a MOTOJHIUMH YMOBAaMH.

Ha ’xanp, npu 1poMy NpakTUYHO HE OOTOBOPIOETHCS MpoOjemMa TOro, L0 MICLIEBE
PEryJIIOBaHHS, SIK€ Ja€ MOJIMBICTh MIHIMI3yBaTW BHUTpPATH €HEPrii y CIOKHWBA4iB, HE
rapaHTye eKOHOMIIO €HEprii B yCii cHUCTEeMI TEIUIONOCTaYaHHs, a OCOOJIMBO B Tpolecax ii
BUPOOJICHHS 1 TPAHCTIOPTYBAHHS.

PerynroBanHs TEIUIOBOTO TOTOKY Ha YCTaHOBKAaX MICIIEBOTO pETYJIIOBaHHS 3a
Oa)kaHHSAM  CIOXKHMBA4iB HaBiTh MOXE CYNEPEUYUTH MPUHIUIAM  ONTHUMAJIbHOTO
peryJIfOBaHHS Ha JDKEpesl TeIaoTH. JuHamiyHuN pexxuM poOOTU CUCTEM OMNaJICHHS
MPU3BOJIUTH JI0 BIAMOBIIHUX 3MiH TEIUIOBOTO 1 FAPABIIYHOTO PEXUMIB pOOOTH TEIIIOBO1
Mepexi. Hapsimy 3 mium 3rigao Bumor JIBH 2.5-67:2013 1 B 2.5.-39:2008 npueananHs
CHUCTEM OMAaJIeHHS /0 CHCTEM TEIUIONOCTAaYaHHs 3 BHUKOPUCTAHHIM TiJpoeseBaTopa He
JOIYCKAETHCS.

[cTropuuHO ckilanach MIMPOKO MOIIMPEHA CXema MPHUETHAHHS a0OHEHTChKUX CHCTEM
onajieHHd dYepe3 LeHTpanbHl TemnoBl myHKTH (L[TII) 3a 3anexHor0 cxemor, gK 3
€JIeBaTOPHUMH, Tak 1 0e3 eJeBaTOPHMMHU TEIJIOBUMHU By3JaMu BBOJYy. AJie Hapasi yce
OUTBII MOMIMPEHOIO CTA€ HEe3alie)KHA CXeMa MPUEIHAHHS 13 BCTAHOBJICHHSAM Yy TETUIOBUX
MyHKTaX TEII000MIHHUKIB; 000B’SI3KOBUM € BIIAIITYBAHHS aBTOMAaTH30BaHUX 3 MOTOJHUM
perymoBaHHsAM 1HAMBIAyanbHUX TerioBux NyHKTIB (ITII); mpum mpomy B icCHYrOUHX
cuctemax CLT, sik mpaBuio, 3aduIIA€ThCsl 3HAUHA YaCTUHA OYJIMHKIB, KOTpl MpUETHAH]

0e3mocepeTHbO IO MariCTpaIbHUX TETUIOBUX MEPEXK, 1 He MaroTh aBTomaTn3oBanux ITII.
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ToMy BaXIMBO pO3rsgaTH NpoOseMy €HeproeeKTUBHOCTI B IEHTPai30BAHUX
CUCTEMAaX TEIUIONOCTaYaHHsI KOMILJIEKCHO.

Merta pocaigkeHHsi — po3poOka ePEeKTUBHUX CIMOCOOIB BIAMYCKY 1 peryJrOBaHHs
TEIJIOBOTO TIOTOKY B IIEHTPAJi30BAHMX TEIUIOBUX MEpeXax 3 ypaxyBaHHSM Cy4acHHUX
BHMOT 1 CTaHy CHCTEMH, BU3HAUEHHS BIUIUBY TEMIIEPATYPHOTO PEXKUMY BIIITYCKY TEIIOTH
Ha €HepreTUYHy €(heKTUBHICTh CUCTEMHU.

Marepiaaim Ta  MeTOoaAM  JOCHiIKeHHsl. ExcrulyaTtaniiiHe — peryiroBaHHS
aOOHEHTCHKUX CHCTEM OMAJIEHHS BHUKOHYIOTH 3 METOIO 3a0e3MeueHHs Mmojayl TeIoTH B
ONaJIIOBaIbHI MPUMIIIEHHS BIJMOBIIHO MOTOYHOI MOTpeOu y TemioTi. OniHka moTpedu y
TEIJIOTI 31MCHIOETHCA 3a BEJIMYMHOIO TEMIEpATypH 30BHIIIHBOTO MOBITPs. ['padik Ha
puc. 1 moka3ye, mo mnorpeda y TEIIOTI HA OMNAJICHHS  3MIHIOETHCS TPOTITOM
OTAJIIOBATILHOTO Tepioay y 4...5 pasis.
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Puc.1. 3mina morpedu B TEMJIOTi HA ONAJIEeHHSI OyIUHKY 3 PO3PAXyHKOBOIO

norpedoro y remiorti 100 kBt 3a/1exkHo Bix TeMnepaTypu 30BHIIIHBOI0 NOBITPS

BupiiienHs OCHOBHOTO pIBHSHHSI peryntoBaHHs (1) BIJHOCHO BEIUYMHU BUTpPAT
MepexxHOi BoAM (2) mokasye, MO 13 30UIbIICHHSIM TEMIIEpaTypyu 30BHIIIHBOTO IMOBITPS

BEJIMYMHA BITHOCHUX BUTPAT TETUIOHOCISI HA TOTPEOU OTAJIEHHS CTPIMKO 3MEHIITYEThCS:
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A Tpu HE3HAYHWX  [HUPKYIAMIMHUX BUTpaTaxX TEIUIOHOCIS CHUCTEMHU OIaJieHHS
CXWJIBHI JI0 pO3peryiroBaHHs [4].

st 3a0e3medyeHHsT TEIUIOBOi  CTIMKOCTI CHUCTEMH OMajieHHA (3a0e3medeHHS
MPOMOPIIOHATIBHOT 3MIHM TETJIOBIIaul ONAaIOBaIbHUX MPUIAJIB MPU 3MiHI TEMIIEpaTypH
1 BUTpaAT TEIJIOHOCISI) HEOOXI1THO 3AIMCHIOBATH 3MEHIIEHHS TEeMIepaTypd TEIIOHOCIS
OJTHOYACHO 13 3MEHILIEHHS BUTPAT TEIJIOHOCIS, IO IHUPKYIIOE. Y HAWOLIBII CTIHKHUX
BEPTUKAIILHUX OJHOTPYOHUX CHUCTEMAax JOMYCKAEThCS 3MEHIIYBAaTH BUTpPaTH BOJU B
crosikax 10 60 % Big po3paxyHkoBoro [ 5 ]. Tak peami3yeTbCs HPHHIUIT KIIBKICHO
AKICHOTO PEryJitoBaHHsA (pucC. 2).

3MiHa  BUTpaAT TEIUIOHOCIA B AOOHEHTCHKUX CHCTEMax OIAaJeHHS MPOTSITOM
ONaJTIOBAILHOTO TEPIOAy MPHU3BOJAUTH JO HEOOXIAHOCTI pOOOTH TEIUIOBUX MEPEXK 1
TE€HEPATOPIB TEIUIOTH CUCTEMU y TMOCTIMHOMY 3MIHHOMY T1IpaBIIYHOMY 1 TEIJIOBOMY
pexumi. Tak, mepeBaru TPagUIIHHOTO EHTPAIBHOIO SKICHOTO PEryJIIOBaHHS BIAMYCKY

TCIUIOTH ITOYaJIX BTpA4YaTHUCh 4 Horo BUKOPHCTAaHHA CTAaJI0 HEMOXKJINBUM.
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Puc. 2. 3mina TeMniepaTrypu i BUTpPaT BOAM Y BEPTUKAJIbHIN OXHOTPYOHIH

CHCTeMi ONAJICHHA Y X0 KiJIbKiCHO-AKICHOT0 peryJIl0OBaHHS

[Tutanus mpo crnoci® perymoBanHs 1 eHepreTHuHy edexktuBHicTs CLT moB's3anwmii
TaKOoX 13 BUOOPOM TEMIIEPATYpHOTO PEKUMY POOOTH TEIJIOBUX MEPEX 1 TeMIepaTypHUM

rpadikoM BIJITYCKY TETUIOTH.
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JIJisi cydacHMX CHCTEM TEIUIONOCTAYaHHS XapaKTepHUM € 3HUIKEHHS TpaJMIliitHO
BHUCOKHX TEMIIepaTyp TEIUIOHOCIS B TEIIOBUX Mepexax. Tomy € nekiibka npuunH. Cepen
TOJIOBHHX - MIParHEHHsS 3MEHIIUTH BTPATU TEIUIOTH 3 MOBEPXHI TPyOOIPOBO/IIB TEIIIOBUX
MepeX, BUPIIICHHS 3aJ/1aul MaKCUMaJIbHO MO>KJIMBOTO BiJIOOPY TEIUIOTH B KOHACHCAIIIMHUX
TEII000MIHHUKAX YTHII13aTOPax, 10 BCTAHOBIIOIOTHCS B ra30X0Jax Micis KOTIIB, 1 cepes
OCHOBHUX TMPUYMH - TIOMIMPEHHS  KOHJEHCAIIIMHMX  KOTJIIB 1  IHTerpamis
HU3BKOTEMIIEPATYPHUX aJbTEPHATUBHUX JKEPENI €HEprii B CHUCTeMaxX LIEHTPaTi30BaHOTO
TEIUIONOCTaYaHHs

3MEHIIICHHS] TEeMIEepaTyp TEIUIOHOCIS y TEIUIOBUX MepekaX BIAMOBIIAE TaKOXK
3aKOPJAOHHOMY TPEH/Y PO3BUTKY CHCTEM Terutonoctadanus [1].

Ane Taki TeHIEHIi MPU3BOAATH 0 3HAYHUX HENPOAYKTHBHHX BTpaT TEIJIOBOI
€Heprii B yMOBax ICHYIOUMX peasiii B YKpaiHi (3a HasBHOCTI 30€peXCHHS MPUHIIUITY
SKICHOTO IIEHTPAJbHOIO PEryJIlOBaHHSA BIJIMYCKY TEIUIOTH 3 Jpkepena eHeprii). Lle
MOB’SI3aHO 3 BTpaTaMu, SIK1 MalOTh MICII€ Y TOYIIl 3p13aHHS TEMIIEPATypHOTro rpadiky.

CyTb NUTaHHS Y TOMY, 110 CUCTEMHU T'apsSy0ro BOJONOCTAYaHHS, K1 MIJKIOYEH] 0
TEIUIOBUX MEpEeX, HAKJIaJaloTh CBOI YMOBHU Ha TeMIlepaTypy TeIuioHocid. Temmeparypa
rapsiyoi BoAM B a0OHEHTCHKUX 3aKPUTUX CUCTEMAax rapsuoro BOJOINOCTauYaHHsS MOBHHHA
O0ytu He Hikue 60 °C. s nporo HeoOX1AHO, 00 TeMIlepaTypa MEPEXKHOT BOAM Ha BXO/I1
B TEIJIOOOMIHHMK JJII MIPUTOTYBAHHS TapsS40i BOAU B JHKEpENi TEIUIOTH, IEHTPAILHOMY,
a00 1HIUBIIyaJIbHOMY TEIUIOBOMY IMYHKTI MiATpUMyBajack Ha piBHI 65-70 °C (mns
3aKpUTHX cucTeM TeronoctadyanHsa) ta 60 °C (st BIIKPUTUX CUCTEM). 3 ypaxyBaHHSIM
I[bOTO OYIyIOTh TEMIIEpATypHUH rpadik 31 «3pi13KOIO».

Le#i rpadik € HAWOUIBII MOUMIUPEHUM IS pallOHHUX KOTeleHb B YkpaiHi. [Iporte
PEryJIIOBaHHS BIAMYCKY TEIUIOTH 3a UM rpadiKoM Ma€ OJUH CYTTEBUW HEAOJIK: B MEPIOA
«3pi3Ku», TOOTO MPHU TEeMIIepaTypax 30BHIMIHBOTO MOBITPsA Bif +8 °C g0 Temmeparypu B
Toulll «31aMy» t,”, BUHHMKAIOTh Tak 3BaHl «IEPETONH», MOB’sI3aHI 3 THUM, IO PI3HULS
TeMriepatyp mo rpadiky 31 «3pi3KOI0» 3aJUIIA€ThCsl HE3MIHHOIO, B TOW Yac K 3a
OTMaTIOBATILHUM TpadikKoM BOHA MOBHHHA 3MEHIITYBATHCH IPH IIIBUIICHHI TEMIIEpaTypu
30BHIIIHBOIO TOBITPs. ToMy B MEPION «3pi3KW» TEMIEPATypPHOro rpadika BUHUKAIOThH

3HAYHI «IIEPEeTONH» B a0OHEHTCHKHUX CHCTEMaX OIajieHHS.
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TpuBanicts nepiogy poOOTH CUCTEMHU ONAICHHS B PEXKUMI «IIEPETOITY» BU3HAYAETHCA
TPUBAIICTIO CTOSHHS CEpPeAHBOAOOOBUX TEMIEpPaTyp 3O0BHINIHBOIO TMOBITPS  Bij
TEMIIEpaTypu B TOULl «3JaMy» TeMIiiepaTypHoro rpadika no temmepatypu +8 °C. Jlns
VYkpainu Taka TpuBalicTh 3MiHIOEThCS Bif 3045 rox (6im3bko 80 % Bim TpuBanocTi
onamoBaiapHOro mepiogay) miua  Cimdepornons mo 4059 rom (86 %) — mms Cywm.
TemmnepaTypa B TOUIl «37aMy» TEMIEPAaTypHOTO rpadika TeX ICTOTHO Pi3HUThHCS:  -2,58
°C 1 -8,81 °C — BianosigHo g Cimpeponons ta CyMm (Z1aHI HaBEICHO JUIsl 3aKPUTUX
CHUCTEM TEIUIONOCTAaYaHHs MpPH PETYNIOBAaHHI BIAMYCKY TEIUIOTH 3a TEMIIEpaTypHUM
rpadikom 95/70 °C).

Y Bl wactuHi puc. 3 300pakeHo Ttemneparypuuii rpadik 95/70 °C  gas
MeTeoposoriyHux ymoB M. IlonraBa, a Takox TemmepaTypHi rpadiku 31 «3pi3K0OK0» s
3aKPUTHUX Ta BIAKPUTHX CUCTEM TEIUIONOCTAYaHHS. T1, T, — TEMIIEpaTypa B MOJaBAIbHOMY
Ta 3BOPOTHOMY TpyOONpOBOAAaX TMpPH PETyJIOBaHHI 3a 3BUYAHUM TeMIEepaTypHUM
rpadikom; 7;°, 7, — mapaMeTpu TEIJIOHOCIS MPHU PETYIIOBaHHI 3a rpadiKoM «31 3pi3KOI0»
JUTSL 3aKPUTUX TEIJIOBUX MEPEX; 71", T — JJIA BIIKPUTUX TEIUIOBUX MEpexk. Y MpaBii
4acTUHI puc. 3 300paxeHo rpadik piYHHUX BUTPAT TEIUIOTU JJIs PalOHHOI KOTEJbHI 3
teronpoayktusHicTio 120 MBT (100 MBT — po3paxyHKOBe HaBaHTa)KEHHS Ha OTIAJICHHSI

Ta BeHTWIAL110, 20 MBT — po3paxyHKOBEe HaBaHTa)KEHHS Ha Tapsiue BOJOMOCTAYaHHS).

Puc.3. Temneparypunii rpagik 95/70 °C ta rpadik piyHMX BUTPAT TENJIOTH JIsI

KOTeJbHI TemionpoaykrusHictio 120 MBT y M. ITonrTasa.
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[HTEpBanM Yacy TPUBAIICTIO N;., BIAMOBIAAIOTh OCIHHHO-BECHSHHUM IIEPiojiaM pOKY,
KOJIM JKEPEJOo TEIUIOTH MPAIlIOe B Jiala30Hi TeMIepaTyp 30BHIIIHBOTO MOBITPps Bij +8 °C
70 TeMmmepatypu B Toulll «3mamy» 1. Came y med mepioJ y MOPIBHSAHHI 3 SIKICHUM
PETYJIIOBaHHSIM TETUIOBOTO HaBAaHTAXXEHHS (JIiHisA 1-3) BUHUKAIOTH MIEPEBUTPATH TECILIOTH,
BEJIMYMHA SKUX BianoBimae riomi 1-2-3. JIns BIZKpUTHX TEIUIOBHX Mepex (JTiHisg 4-5)
MIEPEBUTPATH TEIIOTH JCII0 MeHI (roma 4-5-3).

3HaYHOTO 3MEHIICHHS «IEPETOMiB»  TaKOXXK MOXKHA JOCATHYTH 3a pPaxyHOK
NEepeBeIeHHsT JKepedaa TeIUIOTH Ha TeMmmepaTypHuil rpadik 3 OUIBII  BHCOKOIO
TeMIepaTyporo B IMoJaBaibHOMY TpyOompoBoai. JliHis 6-7 BIiANOBIZAE CIIOKUBAHHIO
termmotn 3a rpagikom 150/70 °C. IlepeBuTpaTH TEILUIOTH B LOMY BHIIAJKy MOXHA
BU3HAYWTH, K TUTONTY 6-7-3.

B Toumi «3namy» rpadika TEmiaoBe HABaHTAKEHHA Ha OMAJCHHS, BEHTWIALIIO 1
rapsiue BOJOTIOCTa4aHHs Oy/le CTAHOBUTH:

Q=0Q,=0ai-Q+al Q5 +0Q 3)
ne (g, Q5 — pO3paxyHKOBI TEIIOBI HABAHTAKCHHS HA MOTPEOM ONAICHHS Ta BEHTHJIALIL

Qs — cepemHboI000Be TEIIOBE HABAHTAXKEHHS HA rapsue BOJONOCTAYAHHS; A7, (] —

Koe(iliEHTH 3MCHIIICHHS TEIJIOBOTO HAaBAaHTAXXCHHS Ha OMAJICHHS Ta BEHTHIISAINIO JIJIs

TEMIIepaTypHy 30BHIIIHBOTO MOBITPS, KA BIANOBIAA€ TEMJIOBOMY HABAHTAKEHHIO B T. 1.

o g — 1y

) = —

Ly — L3
me . — po3paxyHKOBa TeMIlEpaTypa BHYTPILIHROTO TOBITPs; t; — poO3paxyHKOBa
TEeMIlepaTypa 30BHIIIHBOTO TMOBITPS; [; — Temmeparypa 3O0BHIIIHHOTO TOBITPsA, SKa

BIJINIOBIJIa€ TETJIOBOMY HaBaHTaXEHHIO B T. 1; piBHA Temreparypi 30BHINIHBOTO MOBITPS B
ToUIi «3mamy» ts .
KoedirieHT @ BU3HAYAE€THCS aHATIOTIUHO.
Cepennb01000BE HABaHTAXXKCHHS Ha rapsde BOJOINOCTAYaHHS IPOTITOM BCHOTO
OTATIOBAILHOTO TIEPI0AY 3IMIIIAETHCS O€3 3MIH.
Benuuuna «meperomny» npu temnepatypi +8 °C BUSHAYUTHCS 3a 3aJICKHICTIO:
ﬂQnep =Q;—0Q:=0;,—0Qs. (4)
(5 Moxe OyTH BU3HAYEHO aHAIOITYHO Q.
88



"Enepzemuka i asmomamuxa'’, Ne5, 2020 p.

3aranpHa BEJIMYMHA TEPEBUTPAT TEIUIOTH y PE3YJIbTaTl «IEPETOmy» HAOIUKEHO
PO3paxoBYyeETHCS 32 HOPMYIIOIO:

AQy = % ’ &Qnep "Ny_z- (5)

Benuuuna nepeBUTpar TEIUIOTH, BU3HaueHa 3a ¢Gopmynor (5), € OpIEHTOBHOIO,
OCKUIbKM HE BpaxoBye KpuBW3HY JiHIT 1-3. [{nst 6inbln geTanpHUX po3paxyHKIB IUIOILY,
10 BIJIMOBIJAA€ BEIUYUHI TepeBUTpAT TEIIOTH (1-2-3-1) ciif MOaiIuTH BEPTUKAIBHUMU
OpSIMUMH HAa YaCTHHM TaKHUM YHMHOM, 100 KPUBU3HOIO BIJIPI3KIB MK IIMMH MPSIMUMHU Ha
miHiil 1-3 MoxkHA OyJ10 3HEXTYBATH.

Po3paxyHku, ski BUKOHaAH1 JJ1s1 palOHHOT KOTEIbHI TEIIONpOoaAyKTUBHICTIO 120 MBT
mis ymoB M. [lodTaBu MOKa3yloTh, MO TMEPEBUTPATH TEIJIOTHU B TEPIOA  «3PI3KI»
TeMmnepaTypHoro rpadika cTaHoBisITH Onusbko 72388 MBT-rom, ab6o 18...25 % Bin
3arajJbHUX pIYHUX BHUTPAT TEIUIOTH (3 YypaxyBaHHSIM BUTpaT TEIUIOTH Ha Trapsue
BOJIOTIOCTAYaHHS ).

TpuBanicts nepiogy poOOTH B PEXHUMI «IIEPETOMY», K 1 TEMIepaTypa 30BHIIIHHOTO
MOBITPSL B TOYIl «3JIaMy», 3QJISKUTh B1J] TEMIIEpATypHOTO rpadika 1 METEOPOSOTTYHHX
MapaMeTpiB 30BHIIIHBOTO MOBITPS.

AHami3 pi3HUX TeMIepaTypHux TpadikiB TMokaszye, MO Yy pasi 30UIbIICHHS
PO3paxyHKOBOI TeMIlepaTypH TEIUIOHOCIS Yy TOJaBajibHOMY TPYyOONMpOBOII Mae Micle
3MIIIEHHS TOYKU «3JaMy» B CTOPOHY OUIbIII BUCOKHMX TEMIEPATyp 30BHIIIHBOTO MOBITPA,
a TAaKOXX CKOPOYEHHS TPUBAJIOCTI MIEP10Ly POOOTH CUCTEMU Y PEKUMI KIIEPETOIY».

Ha puc. 4 npointocTpoBaHO 3aJ€XKHOCTI TPUBAJIOCTI MEpPioAy poOOTH Yy pEXHUMI
«TepeTomny» 1 TeMIepaTypu 30BHIIIHBOTO TIOBITPS B TOYIl «37aMy» BiJl BHIY
TeMIlepaTypHOro rpadika.

Sk BuaHO 13 HaBeJieHUX TpadikiB, y pa3i nepexoay Ha TemnepatrypHuii rpadix 150/70
°C TpUBaJICTh MEPIOAY «IEPETOMy» CKopouyeThcs a0 1159 rom, a «3mam» rpadiky
B1IOYBA€ETHCS MPHU TeMIEpaTypl 30BHIMIHBOIO MOBITPsA Onm3bko +3,5 °C, mo cyTTeBO
3MEHIIIY€E 1 BTPATH TETUIOTH.

VY pasi Bignycky Teruiotd 3a rpadikom 150/70 °C  3a3HavueHa BeIMYMHA BTpPAT

npakTuyHO BifACyTHS (6665 MBtrTonm, 1,7 %). Takum uymaoM, pobora CIT 3a
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1IBUIIICHUM rpadgikoM BIANYCKY TEIUIOTU B yMOBax  SKICHOTO peryJtOBaHHS

IMPU3BOAUTD 10 3HAYHOT'O SMCHIICHHS BTPAT 3 «IICPCTOIIAMUD).
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Puc. 4. 3anexkHicTh TeMIepaTypu B TOUII «3J1aMy» Ta TPHUBAJIOCTI mepioay
«IepeToIy» Bill pO3paxXyHKOBOI TeMIIEpaTypPH B OJAABAJILHOMY TPYOONIPOBOAi (BHIY

TeMIIePaTypHOro rpagika) 1jist MeTeopoaorivaux ymoB M. IlosaraBu

Kpim TOro, BIAIIyCK TEIUIOTH 3a BUCOKOTEMIEPATYPHUM rpadiKoM Ja€ MOKIUBICTH
cyrreBo (y 2,5....3 pa3u) 3MEHIIUTH BUTPATH MEPEXKHOI BOAM, CKOPOTUTH BHUTPATH
€JIEKTPUYHOI €HEePrii Ha ii TPaHCIOPTYBAHHS.

Takum 9uMHOM, BIJITYCK TEIUIOTH 3a MIABUIICHUMHU TEMIEpaTypaMH TEIJIOHOCIS B
YMOBaX ICHYIOYOTrO SIKICHOTO PEryJlOBaHHS MaB 3HAYHUN CEHC 1 JJaBaB MOKJIUBICTH
OTPUMATH CYTTEBY €KOHOMIIO MATUBO-CHEPTETUYHUX PECYPCIB.

KanpkyBaHHSI 3aKOpJOHHOTO JIOCBIAY 3MEHILIEHHS TEeMIIEpaTypH TEIUIOHOCIS B
Mepekax 3a YMOBHU 30€peKeHHsI SKICHOTO PEryiioBaHHS TMPU3BOJUTH O CYTTEBOTO
30UTbLIEHHST HeNpOoAyKTUBHUX BTpar Temiotu B CLT y mepion 3pi3ku TemiepaTypHOTO
rpadiky.

3MEHIIIEHHST BTPAT TEIJIOTH 3 OXOJOKEHHSIM BOAM TiJ 4yac il TpaHCTIOPTYBaHHS Y
pasi mepexoay Ha MOHWKEHUN TeMIlepaTypHuil rpadik He MOKe KOMIIEHCYBAaTH BTPAT, 1110
BUHHUKAIOTh BHACIIOK HEIOCKOHAJIOTO PETYJIOBAHHS Y TIEPiO «3Pi3KM» TEMIIEPATYPHOTO
rpadiky.

Ha puc. 5 nokazana 3anexHICTh HOPMaTUBHUX BTpAT TEIUIOTH B TEIJIOBHX Mepexkax

B 3aJIEKHOCTI BiJ BUIY TemmepaTypHoro rpadika. Po3paxyHku BTpar TEIJOTH BUKOHAaHI
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st yacy po0otu 3a pik meniie 5000 roxa 1 miA3eMHOTO MPOKJIAJAHHS TEIUIOBUX MEPEX B

HCHpOXi,ZIHI/IX KaHaJlaX OJIsd MCTCOpOHOFi‘{HI/IX YMOB M. [lonTaBa.
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Puc. 5. 3anexkHicTb cepelHbOI TeMIIEPATYPH TEIVIOHOCIA B MOAABAJIBHOMY Ta
3BOPOTHOMY TPYOOIIPOBOAAX TA HOPMATHUBHUX BTPAT TEIJIOTH BiJl pO3paxXyHKOBOIL
TeMIIepaTypH B NOAABAJIBLHOMY TPYOONPoOBOAi (BHAY TeMIepaTypHOro rpagika) ajis

MeTeopoJioriynux ymoB M. Iloarasu

Tomy mnepexin Ha HU3bKOTEMIEpaTypHi rpadikv BIAMYCKY TEIUIOTH B Cy4acHUX
CHUCTeMax TeIUJIONOCTauYaHHS TOBHHEH OOOB’SI3KOBO  CYIPOBOKYBAaTUCh  3MIHOIO
NpUHIUIY perymtoBanHHsa Biamycky temtotTd B CL[T 1 3acTocyBaHHS y TO4YIlN 3pi3KU
PEryJIIOBaHHS LUISIXOM 3MIHM BUTPAT TEIJIOHOCISI HA KOTEJIbHI a00 TUMYACOBOi 3yMUHKH
poOOTH KOTeNbHUX (KUIBKICHE peryjroBaHHS a00 peryioBaHHS mnponyckamu). Take
KOMOIHOBaHE KUIbKICHO-SIKICHE PETyJIIOBaHHS MOXe€ OyTH pEKOMEHJOBaHe, 5K
ONTUMAaJIbHE.

Ane BOPOBAJDKEHHS IEHTPATBHOTO KIJIBKICHOTO PETYJIOBAaHHSA IUIIXOM 3MIHU
BUTpAT TEIJIOHOCISI B TEIUIOBUX MepeXkax 3a BIJCYTHOCTI aBTOMAaTU30BAHUX 3 MOTOJHUM
perymoBandsaMm ITII y cnoxuBauiB OyJe HEMHHyYe MPU3BOJUTH 10 TIAPABIIYHOTO 1
TEIJIOBOTO PO3PETYNIIOBAaHHS a0OOHEHTCHKUX CHUCTEM OIMAJCHHS, a TaKOX TiAPaBIIYHOTO 1
TEIJIOBOTO PO3PETYIIIOBaHHS TEIIJIOBUX MEPEK.

Ha pwuc.6. nokazana mpunnmmnoBa cxema pekoHCTpykmii LTI mms MoxmuBoOCTI

Nepexo/ly Ha KUIbKICHO-SIKICHE PETYJIIOBaHHS BIAIMYCKY TETJIOTH.
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Puc. 6. Cxema odsaagnanns HTII nus peanizaunii KiJibKiCHO - SIKICHOTO
peryJil0BaHHS TEIVIOBOI0 HABAHTAKEHHS HA ONMAJIEHHS i rapsiye BOJAONOCTAYAHHS
NPHU ABYXCTYNICHEBOMY 3MIIIAHOMY HMiAK/JI4YEeHHi BOIOHATPIBaviB rapsiaoro
BOJOIOCTAYAHHA.

T-1 nonaBanpHUM TPyOOIPOBi MariCTpajdbHOI TEINIOBOI MEPEXKi
T-2 3BOpOTHHUI TPYyOOIIPOBIT MaricTpaIbHOI TETIOBOI MEpPEXki
1 TerI00OMIHHHK rapsi9oro BOJOMOCTaYaHHs MEPIIOro CTYyNeHs ( ICHYI0UHi);
2 TEMI000MIHHUK rapsA4oro BOJIONOCTaYaHHs APYTroro CTyneHs ( ICHYyIouHi);

3 - perynarop TemrepaTypH rapsyoi BoAU APyroro crymnens ( icHyrouuii) ( 3
HaJalITYBaHHSAM Ha TEMIIEpaTypy rapsdoi Boau Ha 55 0C); 4- perynsTop TeMIepaTypH raps4oi
BOJIY NIEPILIOTrO CTYIEHs ( 3 HAJAIITYBaHHIM Ha TEMIIepaTypy rapsidaoi Boau 10 52 0C); 5-
PeryisTop BUTPAT TEIJIOHOCIS Ha ONajeHHs ( MiATPUMAaHHS MOCTIHHUX BUTPAT TEIUIOHOCIS Ha
OMajeHHs); 6 — MAMINIYBaIbHUNA HACOC 3 YACTOTHUM PEryIIOBaHHIM;

/- CIIO’KMBaY TEIUIOTH HA ONAJIEHHS; 8- 1oJja4a X0JIOAHOI BOAM JUIs Tapsdoro

BOJIOIIOCTAYaHHS.

[lepexin Ha KOMOIHOBaHE PETyJIFOBaHHS BIJIYCKY TEIUIOTH B TaKUX YMOBaX MOKHA
3MIMCHATH IILISXOM BCTAHOBJICHHS B KOTCIBHMX MEPEKHUX HACOCIB 3 YaCTOTHUMH
MepEeTBOPIOBAYaMHU 1 PEKOHCTPYKINi meHTpanbHux TeroBux NyHKTIB (L[TII) cuctemwu
TeruionoctayanHs. Y OyIuHKax, sKi NPUETHAHO OE3MOCEPEeTHBO 0 MariCTpaabHHUX
TEIUIOBUX MeEpeX, HEoOXiTHO BcTaHOBIOBaTH aBTomaTtuszoBaHi  ITII 3 moromHum
pEryJIIOBaHHSIM, a B 0araronoBEepXOBUX OyJAMHKAX IMEPEXOJUTH Ha HE3AJIEKHY CXEMY

MJIKJTFOYEHHS JI0 TEIJIOBUX MEPEXK.
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BaxxnuMBUM YMHHUKOM TIJBHUINCHHS TEXHIKO-€KOHOMIYHOT €(PEeKTHUBHOCTI CHUCTEM
TEIUIONOCTAaYaHH TIPH TEpexXxoJil Ha KOMOIHOBaHE pEryJlOBaHHS €  MOXJIHUBICTb
CKOpPOYEHHS BHUTPAaT MEPEXKHOI BOAUM 1 BHUTPAT EINEKTPUYHOI eHeprii Ha ii
TPaHCIIOPTYBaHHS.

Ha puc. 7 mpencraBieHo rpadiku 3MiHH BHTpAT TETUIOHOCIS ( MEPEXHOI BOAM) B

TETJIOBUX MEPEeXax JI0 1 MiCJIsl 3MIHU CITOCO0Y PeryJIFOBaHHS MTPOTIATOM POKY.
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Puc.7.3MiHa BUTPAT TENJIOHOCISI B CHCTEMi TEIJIONMOCTAYAHHS 3aJ1€5KHO Bi/l
TeMIlepaTypPH 30BHIIIHLOTO NMOBITPA:
ninigs ABCDE - icuyrouwnii rpadik sikicHoro perymntoBanss; it ABFDE no nusixy

f — 3MiHa BUTpAT TEIUIOHOCIS MPOTITOM POKY IPH SIKICHO-KIJTbKICHOMY PETyJIOBaHHI.

[lepexin Ha KIJTBKICHO-SIKICHE DPETYJIOBAHHS J1a€ MOXJIMBICTH CYTTE€BO 3MEHIIUTH
BHTPATH TEILIOHOCIS IMiCIIsS HOCATHEHHS TEMIIEPATyPH 30BHIMHBOro mositpst — 8 °C.

Ile y cBOIO 4Yepry CKOpOdy€ BUTpPATH EJIEKTPUYHOI €HEeprii Ha TPaHCHOPTYBaHHS
MepexxHoi Boau. Le umrocTpye rpadik Ha puc.8

Sx BuaHO 13 rpadika puc.8, nepexiJ Ha KUIbKICHO-SIKICHE PEryJlOBaHHS BIJIYCKY
TEIJIOTH 1 3MiHA CMOCO0y MiAKIIOUEHHs 0araTOmoOBEPXOBUX OYIWHKIB J1a€ MOMIJIUBICTh
CYTTEBO CKOPOTUTH TMOTYXKHICTh €JEKTPOJBUIYHIB MEpPEKHUX HACOCIB, IO JacTh

MO>KJIUBICTh 3MEHIIIUTH BUTPATHU €JIEKTPUYHOT €HEPTIi Ha TPAHCTIOPTYBAHHS TEIJIOHOCIS.
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Puc.8. 3mMina moTYy>KHOCTI MepeKHHX HACOCIB CHCTEMH TEILUIONOCTAYAHHSA

3aJI€2KHO BiJl TeMIlepaTypu 30BHIIIHbOTO MOBITPS:

miHist a-b-c-e-d — HeoOXigHa MOTYKHICTH MEPEKHUX HACOCIB 3a 3AJICHKHOT CXEMH

MpUETHAHHS 0araTonoBEpXOBUX OYJIMHKIB 1 IKICHOTO PETYJIIOBaHHS BIIMYCKY TEIUIOTH;

niHist A-B-C-E-D - HeoOxigHa MOTYXHICTh MEPEKHHUX HACOCIB 32 YMOBH ONTHUMI3allii

MOTYXKHOCTI1 €JICKTPONPUBO/IIB 1 BUKOpHUCTaHHS HacociB 13 OinbimuM KKJI ( 6e3 3minu

CXEMHU MPHUETHAHHS OYMHKIB 1 criocoOy peryitoBanHs); niHis A-B-f-E-D — HeoOxinHa

MOTYXHICTh MEPEKHUX HACOCIB MICIsL TEPEeX01y Ha KITbKICHO-SIKICHE PETYJIIOBaHHS,

niHis 1-2-3-4-5 — moTyXHICTh HACOCIB TICIISA 3MIHH CIIOCO0Y PETYIIIOBAHHS 1 EPEeX0Ty Ha

HE3JIEKHY CXEMY MIAKIIOYEHHs 0araTornoBepXOBUX OYJIMHKIB CUCTEMHU.

BucHoBKH i mepcneKTUBH.

1. Amnamis

iCHYIOLII/IX CHUCTCM TCIJIOIIOCTa4YaHHsA IIOKa3aB,

o0 TMepexiJ Ha

HU3BKOTEMIIEPATYpHI Tpadiku BIAMYCKY TEIJIOTH 3a yYMOBHU 30€pEeXKEeHHS I1CHYIYOIO

AKICHOTO PEryJIIOBaHHS BIAMYCKY TEIJIOTH MPU3BOJIUTH O 301IbIIEHHS HENMPOAYKTUBHUX

BTpAT TETUIOTH BHACIIIOK 3Pi3KH

TeMIiepaTypHOTO Tpadika.
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2. 3MEHUIUTH BEJIIMYUHY MEPEBUTPAT TEIUIOTH MOXHA 32 PAaXyHOK IEpEeBEICHHS
JpKepesia TEIUIOTH B PEKUM BIJMTYCKY TETUIOTH 32 MMiJIBUILIEHUM TeMIIEpaTypHUM TrpadiKoM.
301IbIICHHS  TeMIIepaTypH TEIJIOHOCIA B MOJaBajIbHOMY TpyOOMpPOBOAI MPUBOAMTH 10
MiJBUILIECHHS. TEMIIEpaTypud B TOUIl «3JlaMy», a OTXK€ 1 JI0 3MEHIIEHHS MOTY>KHOCTI
JDKepena TeIUIOTH B Mepiof «3pi3KW», a TaKOXK /0 CKOPOYEHHS LBOTO mepioxy. Ane
nepexiJi Ha MiJBUINEHUN TemrepaTypHuil rpadik He JacTb 3HA4YHOTO edekty 0e3
pexkoHcTpykitii ITIT aboHeHTIB.

3.  XapakTepHOIO  OCOONMBICTIO  CyYaCHMX  CHCTEM  IICHTPaJi30BaHOTO
TETUIONOCTAaYaHHs € 3MIHHUN TiApaBIIdYHUN 1 TEIJIOBUN PEXXUM POOOTH TEIIJIOBUX MEPEK,
10 € HACJIIJIKOM BIPOBAIKEHHSI aDOHEHTCHKUX CUCTEM OMAJICHHS 3 SIKICHUM 1 KUIbKICHUM
pEryJIIOBaHHSAM BIJIITYCKY TEIJIOTH 10 OYJIMHKIB, @ TaKOX IiJABUIIECHHSIM 3all1KaBJICHOCTI
KUTENIB Y CKOPOUCHHI BHUTpAT TEIUIOTH y OYJMHKAaX 1 aKTUBHHUM PETYJIOBAHHSIM IOJayi
TETUIOTU J10 OYMHKIB

3. B ymoBax 3minHoro pexxumy podotu CLT HeoOXimHO 3a1HCHIOBATH Tepexia Bif
SAKICHOTO JI0 KOMOIHOBAHOTO SIKICHO-KUIBKICHOTO PEXHUMY PpETyJIOBaHHS BIIIYCKY
TEIJIOTH, SKWA BKIIOYA€E SK IIEHTPAIbHE PETYIOBAaHHA Ha JDKEpeNnl TEeIJIOTH, TaK 1
rpynose (B LITII) ta innuBinyansHe ( B ITII) perymtoBanHs.

4. B yMOBax BIJICYTHOCTI MacOBOT'O BIIPOBA/DKEHHS y OyJMHKAX aBTOMATHU30BaHUX
ITIT 3anpomoHoBaHa cxeMa KOMOIHOBAHOTO pETYJIOBaHHS, fKa Ja€ MOXJIUBICTh
CKOPOTUTH HEMPOJIYKTHBHI BTPATHU TEIJIOTH B CHUCTEMI TerionocradaHHs Ha 18-25 % 1

CYTT€BO 3MEHIINUTH BUTPATU €JIEKTPUUHOI EHEPT1i HA TPAHCIOPTYBAHHS TEIJIOHOCIS.
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IOBBILIEHUE 2O@PEKTUBHOCTHU PEI'YJIMPOBAHUS OTITY CKA
TEIVIOTHI B HEHTPAJIM30BAHHOM CUCTEME TEILIOCHABXKEHUS
A. I'. Konuenxo, E. B. Illenumanosa

AnHoTanusi. Obecneuenue ONMUMAILHO20 2UOPABTUYECKO20 U MENTIOBO20 PENCUMOB
8 cucmemax yeumpaniuzoeannozo mennoctabdoicenus (CLT) npu pesyruposanuu omnycka
MEeNIOMbl SAGISLEMCSL BANCHBIM (PAKMOPOM NOBLIUEHUS IHEPLEMUYECKOU U IKOHOMUUECKOU
agppexmusnocmu CL{T. Kpome moeo, evicoxue nokazamenu 3gghexmusHocmu pabomol
cucmemvt LT sensemcs axmopom, Komopwlii Modcem o0becneuums COXpaHeHue ee
JHCUZHEOEeSIMENILHOCTIU.

Pewenue 3a0auu nosviwenus IHepeemuyeckou IPGexmueHocmu - cucmembl
MEeNI0CHADI*CEHUS ABNIAENC KOMNIEKCHOU npobiiemotl, mpebyrowell UsMeHeHUll Ha 6cex
Imanax mpaumcgopmayuu meniomvl. 8 UCMOYHUKE IHepeUU, HA MenJo8blX cemsx U
AOOHEeHMCKUX cucmemax Omonienus nompeoumesnel meniomoi.

L]env 0anHo20 ucciedosanust - 8bis16UMb GIUAHUE NPOYECCO8 Pe2YTUPOBAHUS OMNYCKA
Meniomsl 8 YeHMpPAIU308AHHbIX CUCEMAX MENI0CHAOICEHUs. HA UX IHEPeMmUUecKyio U
IKOHOMUYECKYIO  IPpexmusnocms, 0amvb peKoMeHOayuu no  COBEPUIEHCMBOBAHUIO
npoyecco8 pe2yiupo8arus ¢ y4emom cO8PEeMeHHbIX 8b130608 U MpPeb0B8aAHUL HOPMAMUBHOLL
OOKYMEHmMAayuu, 8bINOJIHUMb AHAIU3 MEeMNEPaAmypHblX cpaguKkos omnycka meniomoel u
8LINOJIHUMb 8b1O0D ONMUMATLHOSO MEMNEPAMYPHO20 epauKa.

llokazano, umo ONMUMANLHLIM A61A€MCS  KOMOUHUPOBAHHOE KOJUYECTNEEeHHO-
KauecmeeHHoe pe2yiuposanue omnycka menjionovl, KOmMopoe O0O0IAHNCHO OCYUWECMEIIAMbCSL
KaK Ha UCMOYHUKe dHepauu, maxk u y nompebumeneti. B pabome paccmompensl 60npocul
B03MONCHOCIMU UCNONIL30BAHUS KOMOUHUPOBAHHBIX CUCMEM Pe2yIUPOBAHUs 8 YCILOBUSX
CYWeCmBYIOWUX CUcCmem YeHMpaiu308aHHo20 MenioCHabiceHus 20po0os YkpauHul.
Tlokazano, yumo docmudicenue 8bICOKUX NoKazameJiell IHepeemuyeckol d¢hgexmusnocmu
B03MOJCHO MOJILKO NPU YCI08UU BHEOPeHUs. 8 AOOHEHMCKUX Cucmemax OmonieHus
ABMOMAMUYECKUX UHOUBUOVATILHBIX MENTI08bIX NYHKMO8 C NO2OOHBIM Pe2yiupo8aHuem u
pe2yiamopamu nepenaoa 0asieHus Ha 86ooe 6 doma. Buinonnemvr pacuemwvi eenuuumvl
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COKpawjeHusi pacxooa meniomsl 8 YeHmpaiu308aHHbIX CUCEMAX MeNIoCHAONCeHUs npu
8HeOpeHUU ONMUMATLHBIX CUCTEM Pe2yTIUPOBAHUS.

KiroueBble  cnoBa:  yemmpanuzoeannas — cucmema  mMenja0CHAOICEHUA,
Peyiuposanus OmnycKka menjiomsl, MeMHEPAMYPHLLIL 2papuk omnycka mena,
COKpaujenue nomepsb menjionmsvl 6 CUCHEMAX men10CHADIHCeHU

IMPROVING THE EFFICIENCY OF HEAT RELEASE REGULATION IN
CENTRALIZED HEAT SUPPLY SYSTEMS
A. Kolienko, O. Shelimanova

Abstract. Ensuring optimal hydraulic and thermal regimes in district heating systems
(DHS) in the regulation of heat supply is an important factor in improving the energy and
economic efficiency of DHS. In addition, high efficiency of the HS system is a factor that
can ensure the preservation of its vital functions.

Solving the problem of increasing the energy efficiency of the heat supply system is a
complex problem that requires changes at all stages of heat transformation: in the energy
source, heating networks and subscriber heating systems of heat consumers.

The purpose of this study is to identify the impact of heat dissipation control
processes in district heating systems on their energy and economic efficiency, provide
recommendations for improving control processes taking into account modern challenges
and regulatory requirements, analyze heat dissipation temperature schedules and select the
optimal temperature schedule.

It is shown that the optimal is the combined quantitative and qualitative regulation of
heat release, which should be carried out both at the energy source and at consumers. The
paper considers the possibility of using combined control systems in the existing district
heating systems of Ukrainian cities. It is shown that the achievement of high energy
efficiency is possible only with the introduction of automatic individual heating points
with weather control and pressure drop regulators at the inlet to the buildings in the
subscriber heating systems. Calculations of the amount of heat consumption reduction of
centralized heat supply systems with the introduction of optimal control systems are
performed.

Key words: centralized heat supply system, heat supply regulation, heat release
temperature schedule, reduction of heat losses in heat supply systems
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