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PEOAKLINHA CTATTA

CTANE EHEPTETUMHE MAWUBYTHE

13 ropgicTio | BeNMKOIO BigNOBIZaNbHICTIO NPUIHAB 3anpOoLUeHHA HanncaT pedakuiHy cTaTTio
[NA LbOro BMAAHHA - BXe “nereHgapHoro” xypHany IDRAULICA.

Y LiboMy BUMYCKY MV FOBOPUMO MPO TEM/IOBI HACOCU Ta rOPUIHI CMCTEMM - TEMY, SIKA € HAA3BUYAIHO
aKTyasbHOIO 3 OrAAY Ha 3pOCTatouy NONyIAPHICTb TEMIOBMNX HACOCIB HA EBPOMENCHKOMY PUHKY,
a TaKOX Yepes eHepreTUyHy Ta reonosiTMYHy KpuU3y, AKY M1 NEPEXMBAEMO B NOCTNAHAEMIYHOMY
KOHTEKCTI, AK Yepes CTPYKTYPHI NPUYMHK, TaK i Yepe3 NpuYMHU, NOB'A3aHi 3 MOMNMUTOM Ta
baKTUUYHO eDEKTUBHICTIO CUCTEMN.

Xoua BigHOBIOBaHI Axkepena eHeprii CTaHOBAATb NoHad 32% y CTPYKTYpPi NepBUHHOI eHepril
MopTyranii, Len BifCOTOK 3poCTa€E 0 65, AKLLO0 PO3rNAfaTh ILLE eNeKTPOEHEeprilo (IKepeno:
€BpoCTaT) - Ha MiCLLEBOMY PiBHi MW CTanu cBigkamu 306inblUeHHs BCTAaHOBNEHHA CUCTEM, AK
CNpuATb JeleHTpanizoBaHOMy BUPOOGHULTBY eHepril, Lo Np13BENo A0 CTPYKTYPHOro
30ibLUEHHA JOCTYNMHOCTI Ta epEeKTUBHOCTI eNeKTPOEHEPTil, B TOMY UMC/Ti 3aBASAKU 3MEHLIEHHIO
BTPaT NPV TPAHCMOPTYBaHHI.

Lle piweHHA (pexnm BNacHOro CNoXXMBaHHSA) AO3BOMAE HaM NiATPUMYBaTK
3pOCTaHHA “YacTKn eNeKTpoeHeprii” B OyaiBenbHOMY CEKTOPI, WO BKJIIOUAE
BVIKOPUCTAHHA TEMIOBMX HACOCIB, @ TAKOXK MPUCKOPUTN IX iIHTErpaLlito B KOHTEKCT
KOHAMUIOHYBaHHA NOBITPA B XWUTNOBUX | KOMEPLINHNX NPUMILLeHHAX. Kpim
TOro, 3aCTOCYBaHHA TEMIOBMX HACOCIB B XXMUTNOBUX CUCTEMaX (MepeBa)KHO
TNy “NOBITPA-NOBITPA”, @ TaKOX “NOBITPA-BOAA") 3POCTAE, | HA HIX NPUNAJAE
NoHag YBepTb €KONOTiYHMX iHiLiaTVB B [TopTyranii 3a OCTaHHI POKW, 3rigHO 3
ocTaHHiM “3BiToM [opTyranbCbKoi Mporpamu 3 eKosoriuHmx oyaisens”.

OfHaK MU He BBAXXAEMO, WO ePEeKTUBHICTb CUCTEMU 3aNEXUTb NMLLE Bif
NepPBUHHOT TEMIOBOI CUCTEMMU, @ TAKOXK HE BBAXKAEMO, LLIO €KOJIOTIYHICTb
noB’si3aHa nvLle 3 xosiogoareHTamm 3 HuKYMm NI (noTeHuian rnobanbHoro
noTenniHHA) a0 MeHLIUMM BUKMZAMU. fIK | B YCbOMY, M/ BBA>KAaEMO, LLIO CamMe
cucTema B LIOMY CNpUA€ i rapaHTye eHeproeeKTBHICTD, i Wo came TyT
CALEFFI BHOCWTb CBOIO 6€3CYMHIBHY loiaHy BapTiCTb Y MOTOUYHUI | MANOYTHIl
PVIHOK 3aBAAKMW BCiM CBOIM 3HAHHAM i 30aTHOCTI HajlaBaTu TEXHOJMOTIYHO
nepenoBsi 3pa3ku rigpasniyHOl NPOAYKUIT i PiLLeHHA, a TaKoXK NiABULLYBaTH
3aranbHy epeKTUBHICTb 0ONaAHAHHA.

Mwu Hagnxanucb Umm, Konm peMoHTyBanu Wwrab-keaptupy Caleffi 8 MopTtyranii, HanawToBytounch
Ha ManbyTHE, 3Hatouu, LLLO MU MOBWHHI By TV MPUKNagoM ANiA HAacNigyBaHHA AK Nligepy prHKy. Ha
MoYaTKy NylaHyBaHHA PEKOHCTPYKLiT OyAiBNi, MU MPUAHANM BiANOBIAaNbHE PilLEHHA CTBOPUTY
6yniBnto 3 MalKe HYNIbOBUM CNOXKUBaHHAM eHeprii (NZEB), BUKOpYCTOBYOUM FiipoTepMasbHi
Ta BeHTUNAUiNHI KomnoHeHTn Caleffi, wob gocartn komdopTy, NPUEMHOT, “BOJOMNPOBIAHO-
eHepreTuyHoI” Ta 6e33anepeyHoi epeKTUBHOCTI. Lle He TiNbKM AEMOHCTPYE eKONOriuHy
CBiJOMICTb, afne i € MapKETUHIOBMM iHCTPYMEHTOM ANA KPaLLol B3aEMOZIl 3 HALWIVMMU KNiEHTaMI
Ta KOMaHA0t0, OAHOYACHO MiABNMLLYOUN BMi3HaBaHICTb 6peHay. M peanizysanu 6ygisnio NZEB 3
Knacom eHeproedeKT1BHOCTI A+, CMOXXUBAHHSA AIKOI Maiixe Ha 70% 633yeTbCs Ha BifHOBMIOBAHUX
IKepenax eHeprii, o, AK M1 NepeKOoHaHi, € Lie OfHMM BHECKOM Y nparHeHHs Caleffi iitn B
HOry 3 ManbyTHiM, 6yTV NprKnagom i 30cepemTCA Ha NOCTINHIN BiANOBiAanbHOCTI nepen
npodecioHanamu, pyHKOM, CiM'AAMY Ta MabyTHIMM NMOKONIHHAMMY, BifNOBIAHO JO CTpaTerii,
AKI MV peanisyeMo Ha iTaniiCbKoMy PUHKY.

Rui Pedro Torres

Kepytouuli oupekmop
CALEFFI Lda - Portugal
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r6PUAHI CUCTEMU: KOTEN - TEMJIOBUIA HACOC NOBITPA BOAA
riIsPNAHI CUCTEMMU

BMPOBHULITBO XOJ104Y B rIbPUAHUX CUCTEMAX

KeiteHb 2025 11 BMPOBHULTBO rAPAY0I BOAU AJ1S MOBYTOBUX NOTPEB
14 BU3HAYEHHA NOTY>KHOCTI TA BEPUDIKALIA NEPUAHUX CUCTEM
MOTYXHICTb HA OCHOBI JAHUX MAKCUMAJIbHOI EOEKTUBHOCTI
15 NOACHEHHA: PO3PAXYHOK MIHIMAJIbHOI CMUIbHOT EOEKTUBHOCTI TA
ICTOPUYHI TEHAEHLIT
BinnosiganbHuit gupekTop:
MarTia Toma3oHi 22 OnTUMI3ALIA TEXHIYHUX TA ®I13UNYHUX OBMEXKEHb TENJI0BOro
. . HACOCA
lonosHuit pegaktop: Gabpiio
feigerri 26 NEPEBIPKA TEM/OBOIr0 HACOCA 3A KOE®ILIEHTOM HABAHTAXKEHHS
[JlonucyBaui uboro BunycKky
. . 30 NOACHEHHA: NOBYAOBA CMPOLWEHUX KNIMATUYHUX KPUBUX
Aneccia Conpapini
[JlomeHiko Mauuerri 31 CXEMA 3ACTOCYBAHHA NBPUAHUX CUCTEM
. . - piarpama 1 - no6yToBa cuctema: onaneHHA Ta muttese MBI
Oabiona Mnarini .
- piarpama 2 - no6yToBa cucTreMa: onajeHHsA, 0XoNoAXKeHHA Ta muTTeBe MBI
Mapko logi - piarpama 3 - no6yToBa cucrema: onaneHHsA Ta B 3 HakonuuyeHHAM
. ) - piarpama 4 - no6yToBa cucrema: onajeHHs, oxonomKeHHAa Ta BM 3
Martria Toma3oni
HaKoONMMYeHHAM
PeHuio Mnanka - cxema 5 - cepefiHA Ta BelMKa cuctema: onaneHHs Ta Bl 3 noagintHum
HaKonuuyBaNbHUM 6aKom
- piarpama 6 - cepefHs Ta Be/iMKa cucrema: onaneHHsA Ta Bl 3 noaginntHum
liapaBnika 3apeecTpoBaHe HaKonunyyBa4yem, OXOJNIO[KEHHA 3 TeMJIOBUM HacoCcom
BUAAHHA NPy
(yni Hosapw 32 ¢ 26/91 sin 44 \HEPUIVHWI rAPABIYHUIA CENAPATOP ANA MNBPUAHUX CUCTEM
28/9/97 Buaaeeup: 45 TENNOBIHACOCU TA KOJIEKTOPUR
50 CALEFFINOPTYTANIA KNAC A+ BYAIBNA NZEB21

AsTopcbke npago igpasnika
Kaneddi. Yci npasa 3axueHo.
MonHa vactuHa nybnikawii He
moxe 6yTn BigTBOpeHa abo
po3noBCiofKeHa 6e3 N1cbMoBOro
[03Bony BugasHuuTBa.

CALEFFIS.PA.
S.R.229,N. 25
28010
(Oontaneto a'Aron’a (NO)
TEN. 0322-8491
info@caleffi.com
www.caleffi.com

CTAJIUA PO3BUTOK, MAMBYTHE, TEXHONOTIT: MU MOKA3YEMO
NMPUKNAL
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r6PUAHI CAICTEMW: KOTE - TEMNJIOBUIA
HACOCMNOBITPA - BOAA

Llen Bunyck xypHany “ldraulica”
NpUCcBAYEHUA NornnbneHomy po3rnagy
ri6pUAHNX CUCTEM, LLLO NOEAHYIOTb KOTNN
Ta TennoBi Hacocu TMNy “nosiTpa-soga”.
Taki cuctemn € HaAa3BUYaAMHO
epeKTUBHUM piweHHAM  anA
eHepreTUYHOi MoJepHi3alii TennoBmx
cTaHuin. Ix UiHHICTb npoaBnAeTbCA
He TiNbKM B 3HaYHOMY BHeECKy B
eHepro3sbepexeHHsa, 3 MoAanblUnMm
CKOPOUYEHHAM BUKOPUCTAHHA
HeBiAHOBNOBAHUX axepen i
0b6MeXeHHAM BUKMAIB 3abpyaHIoUnX
PEYOoBVH, a 1 B EKOHOMIYHMX BUrofdax,
WO BMHMKaTb B pe3ynbraTti GinbL
edeKTMBHOro ynpasBniHHA YCTaHOBKOH.
M6puaHi cucTeMn TakoXK MOXYTb OyTY
OonTMManbHUM BUOGOPOM [NA HOBUX
6yniBenbHUX MNpPoOeKTiB, 0CcobnnBo
KON MeBHi TexHiYHi OOMeXeHHA He
[103BONIAOTb BCTAHOBJIIOBATY BUKITIOUHO
Tennosi Hacocu. Ix  rHyukicTb i

yHiBepcanbHicTb pobnaTb iX HaMKpaLm
pilleHHAM Yy cuTyauiax, ge NpUCyTHi
cneundiyHi TeXHIYHI OOMEXEHHS.
BcTtynHum posgin KypHany MicTutb
ornag ribpuaHnx cucteMm 3 akLeHTOM
Ha Pi3HMX TUNax, JOCTYMHUX Ha PUHKY.
3rofjom 0GroBopeHHA NepexoauTb Ao
KOPOTKOro orfsagy MeTofonorin, Lo
BUKOPUCTOBYIOTbCA [NA OTPUMAHHA
OXOJNIOAXEHOI BOAW NpU  pPi3HUX
Temnepatypax. Jani mu 3ocepegumocs
Ha BMPOOHMUTBI rapavyoi Boan Ans
nobyToBnx notpeb y Takmx ymoBax,
LOCNiAKyouM pi3Hi meTogonorii, 3adiaHi
B LiIbOMY MpoOLieci.

Opyrnn po3gin 3ocepepxeHuWn Ha
BMPillanbHOMY acneKkTi BU3HaYeHHA
po3mipy ribpuaHux cuctem. Llen po3gin
NPOMOHY€E PiI3HOMAHITHI nigxoawn
JO BUMIpPIOBaHHA, MOYMHa4YN Bif
onTMMI3auil MakCMManbHOI 3pYy4YHOCTI
i 3aKiHUYUN KOHKPETHUMYK BMMOraMu

Woao po3MipiB ribpuaHUX cucTem,
BPaxXOBYOUYM Pi3Hi TEXHONOTiYHi
o6MeXeHHs, WO HaKNajalwTbCca Ha
TennoBi Hacocu.

TpeTin po3ain MiCTUTb MNPaKTUYHI
CXeMu, WO MakTb Ha MeTi KOHKPEeTHO
npoincTpyBatn, AK paHiwe
0o6roBoptoBaHi TeopeTUYHi KoHLenuii

TpaHchopmyloTbCcA B MPaKTUYHI
pilLeHHS.
HacamkiHeub, »XypHan MNpPOMNOHYE

nornag Ha KOHKPeTHI NPUCTPOT 6esnekn
3 TOUKW 30pYy NpaBuUn HeobXigHMX AnA
TakUX CUCTeM, i 3aBepLlye CBill ornag
LeTaNlbHUM aHanizom perynatopHux
acnekTiB, Lo CTOCY0TbCA 3abe3neyeHHs
6e3nekn Ta BiANOBIgHOCTI riGpUAHMX
CUCTEM.

N1 Kgitenb 2025

lapaBnika
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rMePUAHI CUCTEMU

IHxeHep Mammia Toma3oHi

li6pudHa cucmema - ye cucmema onaseHHs, AKka NOEOHYE 8 cobi 08i pi3Hi MexHo/102ii 0118 NidBUWEHHSA eHepzoehekmusHOCMi ma
3a6e3neyeHHs Men108020 KOM@opmy 8 2Hy4YKuU cnocib.

Ha cb0200HiwHil 0eHb HalibinbWw NOWUPEHOIO € CUCMEMA, KA NOEOHYE Mensio8uli HACOC No8impsA-800d Ma KoHOeHcayitiHul 2azosull
KomeJi, Wo 00380/159€ MAKCUMAJIbHO BUKOPpUCMAMU nepesazu 060x mexHoJs102ili 8i0n08iOHO 00 yM0O8 HaBKOIUWHbO20 cepedosuyd
ma nompeb6 8 onaseHHi.

TennoBuii HACOC BUKOPUCTOBYE TEMSIOBY €HEPTit0 30BHILLHbOIO
NOBITPA ANA HAarpiBaHHA BOAV B CUCTEMI | BBaXKaETbCA OCHOBHUM

reHepaTopoM CUCTEMM. KogeHcayiii JR—
TennoBuii Hacoc ePeKTVBHO NPALIIOE, KONV 30BHILLHA TemnepaTypa or @ perynatop
He HaATO HM3bKa, HUKUYe FPaHNUYHOrO 3HaYeHHA B poboTy

BCTYMa€E APYruii KOMMOHEHT cucTeMu, KoTen. Kotesn mae dyHKLilo A F%T '''''''''

pe3epBHOro abo AOMOMIPKHOTO XMBJIEHHS | [JO3BOJISIE TEMIOBOMY 1
HaCOCy NpaLtoBaTy B OMTUMAJIbHIX YMOBAX, LLOO MIiKOBA MOTYHICTb
6yna HU3bKOIO, @ HACMYEHICTb HAaBAHTAXXEHHAM - JOCTAaTHbOIO.

l6praHa cncteMa ocHalleHa aBTOMaTUYHUM YNpaBiHHAM,
AIKe BU3Hauae, KN reHepaTop, TEMSTIOBUIN Hacoc abo KoTen,
MOBMHEH aKTUBYBATVCA BiAMOBIAHO O 30BHILLHIX YMOB i noTpe6
6yniBni B onaneHHi. Y geakux Bunagkax Mmoxe 3Hagobutmcs
po60Ta BOX reHepaTopiB OAHOYACHO.

lippaBniuni
3'e/IHaHHA

TennoBuit Hacoc

Man. 1: OCHOBHi KOMMOHEHTH riGpPMAHOT cucTeMu

NEPEBAIU rBPUAHOI CUCTEMU

EHeproe¢geKTUBHiCTb . ExoHOMis KowTiB HapinHicTb
MHyukicTb

TennoBnn Hacoc € pyxe . Cnctema ynpaBniHHA, l6pugHa cnctema,
répugHa cncrtema . .

epeKTMBHO CUCTEMOIO 3 AKa MNPUMAMAE pilleHHA WO BUKOPWUCTOBYE pABa
Kpale npucrtocoBaHa

TOUKM 30pYy CMOXMUBAHHA
NepBUHHOT eHeprii,
BOOHOYAC BUKOPUCTAHHA
ribprgHoOI cncTemMn 4yacTo
CrPUAE EKOHOMIT KOLLTIB.

Npo 3aCTOCyBaHHA ABOX
reHepaTopis, MoXxe
6yTV HanawToBaHa 3a
MPUHLUNOM MiHimi3auil
BUTPAT.

[0 30BHIilIHIX YMOB i
KOJNMBaHb LiiH Ha eHeprito,
Hi’)K cuctema 3 OOHUM
reHepaTopoOM.

axepena TennoBol
eHepril, 3a CBOEID CYTTIO
€ 6inbl HagiNHOW0, HiX
MOHOrFreHepaTOpHa
cucTema.

3ABOACbKI CUCTEMU

[6puaHi cuctemm 3aBoACHKOI 36ipKU - Lie CUCTEMU, CMPOEKTOBAHI, BUrOTOBJIEHI Ta rapaHTOBaHi OAHVM BUPOOHVKOM; BOHV MOXYTb
CKNagaTnca 3 IBOX OKpeMUX reHepaTopis (Tvn A), AKi BUPOOHVK Ha3VBa€E TEMNOBMM HACOCOM i KOHAEHCALIIHM KOT/IOM, OQHOTO
650Ky (T1n B), WO MiCTUTb AK KOHAEHCALIHMI KOTeN, TaK i QyHKLioHanbHMIA 610K TeNI0BOro Hacoca, abo asox 6nokis (tnn C),
OHOrO 30BHILLIHbOrO 610Ky, L0 CKNAJAETbCA 3 KOHAEHCALIMHOro KOT/a Ta KoMmnpecopa GyHKLiOHanbHOro 650Ky TernnoBoro
Hacoca, i Of4HOro BHYTPILIHbOrO GJIOKY, O MICTUTb AK KOHOEHCALHWIA KOTeN, TaK i YaCTMHY KOMMOHEHTIB $yHKLiOHasIbHOro
610Ky TEMIOBOro Hacoca. HanawtyBaHHA 3aBXXAu 3abe3neuyeTbca BUPOOHMKOM 3aBOACHKOI NOpUAHOI cuctemm.

K NpaBnno, 3aBOACHKI CMCTEMU LUMPOKO BUKOPUCTOBYIOTbCA HA HEBENMKMX NiAMPUEMCTBAX 417 €KOHOMIT Yacy i IpocTopy npu
MOHTaXi.

Ne1 KBitenb 2025

lapaBnika
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BPUATUNY A

Man. 2: Cuctemn 3aBOACHLKOr0O BUFOTOBJIEHHSA

® ®
A

rI6PUATUNY B

TIBPUA TUNY C

3BbIPHI CUCTEMU

l6puaHa cuctema, 3ibpaHa Ha Micui, NoegHye B cobi
KOMMOHEHTN Ta reHepaTtopu pPi3HUX BUPOOHUKIB AnA
CTBOPEHHS iHAVBIAYaNbHYIX pilleHb 6e3nocepeaHbo Ha MicLi
yCTaHOBKW. Taknm nigxig mae Kinbka nepesar.

ApanTuBHiCcTb 4,0 3aMOBNEHHA. [1POMNOHYE BUCOKUI CTYMiHb
aAaNTUBHOCTI 1O KOHKPETHOrO MPOEKTY Ta BUMOT 3aMOBHMKA.
IHAUBIgYanbHi pillEHHSA MOXYTb OYyTW CNPOEKTOBaHi i
nobynoBaHi Tak, o6 onTumanbHO BignosigaTy notpebam
cepepnoByLLa, MPoeKTy abo KiHLEBOro KOpUCTyBaya.

THyukicTb nig yac BNpoBapXeHHA. Y AeAKNX BUNagkax
yMOBU abo BuMOrM Ha OyfiBeNbHOMY MangaHunKy
3MiHIOITbCA Mif Yac 6yaiBHMLTBA, TOMY MoaudiKaLii Ha MicLi
MOXYTb 6y TN KOPUCHUMI B TaKMX CUTYyaLifX.

MoxHa gogatm TenOBUI HACOC JO iCHYIOYOI cuctemu 3
KOHZAEHCaLiNHM KOTNIOM fAK OAPYrni KPOK, AKLWO CTBOPEHi
BCi HaNleXHi yMOBW KOHCTPYKLii Ta cncremm.

Taknm umHOM, FribpraHa cMcTeMa, 3ibpaHa Ha MicLli, TPOMOHYe
NOEAHAHHA KacTOMi3auil, aganTUBHOCTI Ta KOHTPOJIO, WO
[LO3BONIAE CTBOPIOBATU iHAMBIAYanbHi piweHHA. OgHak
Ba)K/IMBO pPeTesIbHO MJIaHyBaTW i KOOpAUHYBaTu 36ipKy
Ha Mmicyi, wob makcmmizyBaTu Ui nepesaru. Hacnpaggi,
nigBriLleHe HaBaHTAXKEHHA Ha KOHCTPYKLiO i HeobXigHICTb
BY3bKOCMeLiani30BaHOro MOHTaxy pobnAtb Ui cmctemu
6inbLU NPUBAGNBUMIN ANA CEPEeAHIX | BENIMKIMX iHCTanAUin abo
TaMm, fle € CyTTeBa NoTpeba B iHAMBIAYanbHOMY HanalUTyBaHHi
CUCTEMMU.

36ipHi cuctemn MOXKyTb OYTV BOX TUMiB: MOHOTrEeHEPATOPHI
Ta MyfbTUreHepPaToOpPHi.

N1 Kgitenb 2025

MOHOTIEHEPATOPHA CUCTEMA

MoHoreHepaTopHi CnCTeMu CKNagalTbCA 3 TEMJOBOro
Hacocy Ta KoTna. BoHn matoTb 6araTo nepesar, ane Takox
i pAn HeponikiB, AKi HEOOXiAHO BpaxoByBaTW Mpu BUOOPI,
OCHOBHI 3 AKX MepepaxoBaHi HMXYe.

Huxkua HapginHicTb: CncTema 3 OfHMM reHepaTopom
MOXe BUWTU 3 Nagy, AKLWO BUHUKHYTb NPo6ieMu 3 camum
reHepaTopom. ¥ cutyauisix HeCnpPaBHOCTI ab0 HeobXiAHOCTI
TEXHIYHOrO OO6CNYroBYBaHHSA BCA CUCTEMA MOXe OyTu
3MyLUeHa MpauoBaThi HA 3HMXKEHIN NOTYXKHOCTI, WO MOXe
NPU3BEeCTN 0 NOTEHUINHNX 300iB, a B AeAKMX BMUMNagKax i 4o
nepeps y HafaHHi NOCAYT.

HenoBHe BUKOpPUCTaAHHA: CMUCTEMA 3 OOHMM reHepaTopom
MOXe OyTu 3aBefIMKOK MOPIBHAHO 3 GaKTUYHUMU
notpebamun GyaiBni abo 3acToCyBaHHSA, WO MNPU3BOAUTL
0O 3HWKEeHHA eHeproedeKTUBHOCTI Ta 36inblueHHA
eKkcnayaTauinHMx BUTPAT, OCOOGNMBO AKLO reHepaTop
NOCTINHO BMKOPWNCTOBYETbCA 3 YaCTKOBMM HaBaHTaXKEHHAM.
Taka cuTyallis YacTo TPANAAETbCA y BENMKNX OyaiBNsAX, fAKi He
MatoTb MOCTINHOTO KOEILiEHTY BUKOPUCTAHHA.

O6MeKeHHA MacLITaGoBaHOCTI: Lii CUCTEMM MEHLL NPUAATHI
ons oyaisenb abo nprbyaoBaHUX MpPUMIlLeHb, NoTpebu
AKX MOXYTb 3MIHIOBATUCA 3 MAMHOM 4acy. Mopanblue
PO3WMPEHHSA MOTYXKHOCTEN MOXe BMMaraTu 3HauYHUX
iHBeCTMLil ab0 HaBiTb BYTU HEMOXINBUM.

3 UMX NPUYMH CMCTEMAM 3 OAHMM TFeHepaTtopoM 4acTo
HafalTb nepeBary B yCTaHOBKax Manoi abo cepepHboi
MOTY>KHOCTI, OCKifIbK/ BOHM MPOMOHYIOTb Oifblu npocTe,
JelweBe Ta epeKTVBHE pilleHHA ONA 3a40BOJIEHHS NOTPeb
OyniBni B ornaneHHi abo OXONOAMXeHHi.

lapaBnika
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BATATOTEHEPATOPHI ABO MOAYVYJIbHI

BbaratoreHepaTopHi abo MoAyNbHI CMCTEeMU CKNagaoTbeA 3
JEeKiNbKOX TeNOBMX HAcoCiB i KOTNiB. CUNbHI CTOPOHN L€l
KoH®irypauii onucaHi Huxue.

HagiliHicTb: ogHi€lo 3 KNOYOBKX NepeBar GaraToreHePaTopPHUX
cucTem € gy6ntoBaHHs. Mpu po6OoTi AEKINbKOX reHepaTopiB, y pasi
BUxoay 3 nagy abo HeobxiaHOCTi TEXHIYHOro 06C/YroByBaHHA
OAHOTO 3 MOAYNIB, iHLWI MOXYTb MPOJOBXKYBATU BUPOONATU
TensoBYy eHeprito, MiHIMi3youu nepepBHy, MOB'A3aHI 3 CepBICHUMN
poboTamu.

EdekTuBHicTb Ta onTuMisauina: y fobpe cnpoeKkToBaHil
6araToreHepaToOpPHili CCTEMi MOMHA OMTVIMI3yBaTV BUKOPUCTaHHSA
reHepaTopiB y peXMMi peanbHOro yacy, BAKOPUCTOBYOUM
HalnbinbL 3py4YHy KOMbiHaLiO reHepaTopiB BignoBigHO A0
BVMIMOT HaBaHTaXXeHHA, poboUoi TemnepaTypu Ta 30BHILLUHIX
KnimaTnyHux ymoB. Lle niaBuLLye 3aranbHy eHeproedpeKTUBHICTb
CUCTEMMN Ta 3HMXKYE eKCrnyaTalinHi BUTpaTu.

MacwTta6oBaHicTb: 6aratoreHepaToOpPHi CUCTEMU NErKO
MacwTabyioTbcA. [eHepaTopy MOXHa JogaBaTi abo BUaansaTy
BiAMOBigHO 10 NOTPeb 6yAiBNi abo 3aCTOCYBaHHS, O POOUT iX
NPUAATHAMW ANA CUTYaU i, KO YMOBM eKcnyaTtauil MOXy Tb
3 YaCOM 3MiHIOBaTUCA.

BbaratoreHepaTOpHi yCTaHOBKY BMMaratoTb bifibLue iHBeCTUL N,
6inblLUe yacy Ha HanawTyBaHHs, GinbLue obcnyroByBaHHs i GinbLue
MiCUA 419 BCTAHOBJIEHHS. 3 LIMX MPUYNH BOHW 3aCTOCOBYHOTHCA
Tam, ie NOTpibHa cepefiHA ab0 BMCOKaA MOTY»KHICTb reHepaLii.

Man. 3: Cuctema 3 OgHNM reHepaTopom

Man. 4: baratoreHepaTopHa ribpuaHa cuctema

lapaBnika
8 /%//
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BUPOBHULUTBO XoJsioAay B ribPUAHUX CUCTEMAX

Y cyyacHuX ribpuaHrx cuctemax iHTerpadisi TENJ0BOro HaCcoCa € EKOHOMIYHO BUTiAHOK MOXIUBICTIO BUPOONATU OXONOLMKEHY
BOAY LUIAXOM PeBEPCYBAHHSA LIMKITY OXONIOAPKEHHS, L0 103BOJIAE eEKTMBHO OXONOAXKYBATU NpuUMilieHHA. OQHaK y cuctemax,
npr3HaUYeHVX 715 3a6e3neUeHHs AK OManeHHs, Tak i OXONOXKEHHS, Ay»Ke BaXK/IMBO 3BEPHY TV OCOONMBY YBary Ha KiflbKa BaXK/MBI/X
acnekTiB, AK Ha eTani NPOeKTYBaHHA, TaK i Nig yac peanisauii cnctemu.

KoHoirypaulis ycTaHOBKY Biflirpa€ KntouoBy Posib y LibOMY KOHTEKCTi; HAMOLIMPEHILUi pilleHH:A AnA 3abe3neyeHHs ONTUMabHOT
po60TU cCTEMM NpefCTaBIIeHI HUXKYE.

BUPOBHULITBO OXOJIOAXKEHOI BOAW MPU HUA3bKIA TEMMEPATYPI

Y neakux BMnagKkax BUNPOMIiHIOBAYi BUMaraTb H1U3bKOI po60oYOoi TeMnepaTypu, K Y BUNAAKY 3 TEMSIOBEHTUAATOPaMU abo
OXONOAXYBaNbHNMW 3MINOBUKaMM B MOBITPAHUX CUCTEMAX.

[eHepauia xonogy Npv HU3bKUX TeMnepaTypax nogavi Big 6 go 9 °C [O3BONAE BUKOPUCTOBYBATU TEPMiHANN 3 HEBENNKUMM
OXONOMXKYBaNIbHMMU 3MillOBUKaMU | 3abe3neuye epeKTBHE KEPYBAHHA OCYLUEHHSIM.

TEPMIHAN EQEKTUBHICTb BUTPATH
7°C
Rendimento
12°C A
= = =\ T=30°C
I ORI ;

P

> >
0 5 - 20 Temnepartypa

nopaui

12°C 7°C

Huui Temnepatypu nogayi npu3BoAATb [0 3HUKEHHA eQeKTUBHOCTI

Man. 5: HusbkoremnepatypHi BUnpomiHioBaui

BaknrBo BiA3HauMTY, WO Lien cnocib BUPOOHMLITBA XONOAY MA€E HUXKUY eDEKTUBHICTb, HiXK reHepaLlisl Xoniogy npu 6iNbLu BUCOKUX
TemnepaTypax nogaui.

OcCKinbKy TEMNOBI HACOCK TaKOX 3PYUYHO BUKOPUCTOBYBATY A7l BUPOOHMLTBA rapaYoi Bogu ansa cuctemu [BlN, MoXHa HanawTyBatm
cucTemy B IBOX Pi3HUX pexkumax: 3 npioprutetom abo 6e3 npioputeTy Ha BUpo6HMLTBO [BIT.

MpioputeTHicTb BUpO6GHMLTBA rapA4Yoi Boagu ana nobytoBux notpeb (MBM) - e yinecnpsamoBaHa cTpaTeria ynpaBniHHS,
30Kpema noKasaHa B cuTyaLlisx, Konu nonut Ha Bl € BUCOKUM i MOXe TMYaCOBO 3yMNMHUTY BUPOOHULITBO XOJIOAY Bif TEMIOBOIO
Hacocy. Llein nigxig BusABnAeTbcA 0cobnmBo epeKTUBHUM i fOOPe afanToBaHVIM JO BUKOPUCTAHHSA B XUTIOBMX NPUMILLEHHAX,
MPOMOHYOUN NepeBary BigMiHHOI epeKTMBHOCTI Npu BMPo6HMLTBI IBI1. OgHaK, BaXX/IMBO 3a3HaunTy, WO Lie MOXe NpU3BecTyr
[0 TMMYaCoBMX 3yNMUHOK Npouecy KOHAMLIOHYBAHHSA, WO NigKPeCE BaXNUBICTb MNNaHYBaHHA PETENIbHOMO Ta HaNneXHoro
yNpasiHHA eHePreTUYHNMN NOTOKAMMU.

be3 npioputeTy Ha BUpO6GHULTBO rapa4oi Boau ana nobyrosux notpe6 (IBIM), piweHHs gobpe NiaxoanTb Ans CUCTEM,
[e HeobxigHO 3abe3neunTn NocTiltHe Ta 6e3nepebiliHe NOCTayaHHA X004y, ajie 3 OOMeXeHUM NMOMUTOM Ha rapavy BoAy
ans nobytoBux notpe6. Llein cueHapin nowvpeHnii B odicHUX OyaiBasx 3 HA3bKOTEMMEPATYPHMM TePMiHaNaMu, TaKUMU AK
TEMNIOBEHTUIIATOPMY, ie BUPOOHULITBO rapsvoil BOAU A5l MOOYTOBMX NOTPe6 3a3BrYaii 3iNCHIOETbCA 3a JOMOMOIO ra30BoOro
reHepartopa abo cneuianbHux 6onnepis. Llen niaxig 3abe3neuye 6e3nepepBHiCTb 06CYroByBaHHA KOHAMLIOHEPIB, Xoua i 3a
paxyHOK MeHLUOi eeKTUBHOCTI y BUPOOHMLTBI NOOYTOBOI rapA4oi Boau. Taka cuMTyaLis € NPUAHATHO, BPAaxOBYUM 0bMexeHe
BMKOPWCTAHHA LibOro CepBicy B TaKMX yMOBAX 3aCTOCYBaHHA.

Ne1 Kgitenb 2025 [_lggasnma 9
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BUPOBHULITBO OXOJIOAXKEHOI BOAW MPU CEPEAHIV TEMIMEPATYPI

BrinpomiHtiotoui naHeni abo 0XonoaKyBasibHi KOHCTPYKLIT - Lie BUNPOMiHIOBaui, ki NoTpebyoTb cepefiHbol poboyoi TemnepaTtypu
(15-19 Q). Taknin pobouwnin iHTepBan JO3BONAE 30iNbLUNTY NPOAYKTUBHICTb XONO4MIbHUX MaLH. OfHaK BUNPOMIHIOBaui, Lo
NpauoTb NPU TakKUX TemrnepaTypax, He 3abe3neuyioTb HaNEXHOI0 OCYLLIEHHs | TOMYy NOTPebyloTb OAATKOBOro 0bagHaHHA
(ocywyBaui abo KoHANWLiOHEPN).

TEPMIHAN EQEKTUBHICTb BUTPATU

Rendimento
A

= T=30°C PDC

1=
+ +

(&]

19°C

15°C

2
>
0 5 ——P» 20 Temnepatypa
noaavi
= Buwi Temnepatypu nogaui npu3BoaATb 0 BULLOi eQeKTUBHOCTI
e
\]/ OCYLUIYBAY
Man. 6: CepegHboTemMnepaTypHi BUNpoMiHioBayi
@
Pekynepatop
111 AN
= 2
184 1
2 2 I - §
Pekyneparop  —| —
111

Tenno, nepepate
30BHILLHbOMY fKepeny
L
BiggepeHHs Tenna
Bifl po6oyoi piauxu

Man. 7: Po6oTa cepefjHboTEMNEpPaTyPHUX BUNPOMiHIOBaYiB
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BUPOBHULTBO FAPAYO0I BOAU AJ14 MOBYTOBUX NOTPEB

Brpo6HUUTBO rapavoi Boau Ana nobyToBrx NoTped y ribpruaHmnx cuctemax Moxe 0yTu peanizoBaHo 3a paxyHOK BUKOPUCTaHHSA
BVIKJTIOYHO ra30BOro KoT/ia abo 3a paxyHoOK KOMbiHaLii 060x TennioreHepaTopis.

Bnpo6HMLITBO rapayoi Boay Ajis nobyTOBMX NOTPeO 3a 4OMOMOroK KOMOIHOBaHOrO BKOPUCTaHHA TEMIOBOro Hacoca i borinepa
- Ue edeKTMBHA i THyYKa crctemMa. TeMOBUIN HACOC CNPUAE BUPOOHNWLTBY rapAavoi BOAU, BUKOPVCTOBYHOUMN TEMOBY EHEPTIt0
HaBKOJMLLHBbOIO CEPelOBULLa, | MAaKCUMI3YE eHeproedeKTUBHICTb, BUKOPVCTOBYHOUM MOHOB/OBAHI AxKepera. KoTen BCTynae B fito,
KOJIM 30BHILUHSA TemrepaTypa 3aHaATO HM3bKa [/1 TEMJIOBOr0 HACOCa, AKMI BHACIJOK LibOro HE MOXe NpaLiioBaTh e(pEKTUBHO.

BMPOBHULITBO FAPAYOI BOAU TFA30BUM KOTJIOM
AKLLO BUPOOHULTBO rapayoi Boau AnsA nobyToBuUx NoTped NoknafeHo BUK/IOYHO Ha KOTes, 4O NepeBar MOXKHa BiHeCTu:

. NPOCTOTY BCTAHOBJIEHHA: NNerke BCTaHOBJIEHHA Ta KepyBaHHA CMCTEMOIO.

«  MoXnuBiCTb OTPVMaHHSA BOAU NPY BUCOKI TeMMepaTypi: BUKOPUCTAHHA HEBENUKMX OaKiB ab0 MPOTOUHMX TENNOOOMIHHMKIB
ifeanbHo NigXoAnTb ANA CUTYaUild, KONy NPOCTip 0OMeXeHNIA.

«  TepmiuHa fe3iHdekuin 6e3 fONOMIKHIX 3ac00iB, TaKMX K HarpiBasibHi eleMEHTU.

3 eHepreTMYHOI TOUKU 30pY, Le PilleHHs He BMKOPUCTOBYE MOBHOIO MipOl nepeBaru ribpuaHnx CUCTeM, OCKiSIbKU BOHO
MOKNafaeTbCA B OCHOBHOMY Ha Ty YaCTVHY reHepalii, Aka Ma€ Halbinblue eHeprocnoXKnBaHHA Ta BUKMAW. BOHO 3acTocoByeTbCA
LA IPOCTMX iHCTanALiN abo B ciTyaLisix, KON NPOCTip OOMEXEHWI, | YaCTO BUKOPUCTOBYETHCSA NI MOLEPHI3aLlil BXe iCHYUOoro
nobyToBOro obnagHaHHA.

[lonaTKOBOIO NMepeBaroto LibOro PiLLeHHS € TE, L0 BOHO HE BMMAara€e 3B0POTHOTO LIUKJITY OXONOLXKEHHS TEMIOBUX HACOCiB, 0CO6/NBO
KOJIM BOHV BUKOPVCTOBYIOTbCSA [/ OXOJIOAKEHHS.

ol
S,

* 0

3 MUTTEBUM 3 HaKonuuyBanbHUM
BUPOOHULTBOM BUPOOHULTBOM

Man. 8: Cucremm rapsi4oro BOgoNoCTa4aHHA 3 ra3oBUM KOT/IOM
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BUPOBHULUTBO FAPA40I BOAY B KOMBIHALII KOTJIA TA TEMJIOBOIo HACOCA

CrcTtema BUPOGHULITBA rapsAYoi BoAK, ika MOEAHYE KOTEN 3 TEMIOBVIM HAaCOCOM, € HalbiNbLl epeKTUBHUM PilLEHHAM, OCKINbKY/
MOBHICTIO BUKOPUCTOBYE MOXKJIMBOCTi 060X reHepaTopiB. TaKM YMHOM, LiE PilLleHHSA MPOMOHYE 6anaHC MiX CTIMIKICTIO Ta HAZINHICTIO,
3abe3neuyroun KOMMJIeKCHE Ta alanTYBHE pilleHHs AniA noTpeb y nigirpisi BOAM B pi3HNX yMOBAX HaBKOJIMLLHBbOIO CepeoByLLa.

lapsaya Boga NOAAETbCA 3 OAHOro ab0 AEKiIbKOX HaKoMMuyBanbHUX 6aKiB. TEMOBUA HACOC BUKOPUCTOBYETHCSA A1 HAarpiBaHHsA
BOAM 10 TemnepaTypu npubnusHo 40-45 °C BcepefviHi HAKONMUUYyBaNibHOro 6aka; 6onnep BUKOPUCTOBYETLCA /15 MOAASbLIOTO
nigBuLLeHHs TeMnepaTypu Boan Ao 50-65 °C. KoHirypadii cuctem fns LbOoro Tvny nigrotoBKU Pi3HOMaHITHI, a/ie HanMoLMpPeHiLli
3 HUX HaBeEeHi HMKYe.

BOWNEP 3 IBOMA 3MINOBUKAMMU

Cuctema xapakTepusyeTbCA NiJKNOYEHHAM TENNOBOTO ®
Hacoca [j0 HMXXHbOTO TEMIOOOMIHHUKA OaKy, e BOAA Ma€
HUXKUY TEMMEPATYPY, B TOW Yac K BEPXHill TeNI000MiHHWK
PN )

3'eqHaHN 3 KOTIOM. OKpiM €KOHOMIYHOCTI Ta KOMMAKTHOCTI,
Taka KoHoirypauia BumMarae BignosigHoi ctpatudikauii Bogm
B 6onnepi. Lle pilweHHs 0cobnmnBo NigxoanTb ANA CUTyaLii,
KON BUKOPUCTAHHSA rapsayoi Boau ans nobyTosBux notpebd

o6MeXXeHe, HanpuKNag, y XUTNoBux byanHKax abo odicax. @ '

Man. 9: Boinep 3 gBOMa 3milloBUKaMu

LBA BOMNEPU

Y cicTemi BUKOPUCTOBYETLCA NepLUmiA 6oinep 4Jis nonepeaHboro
HarpiBy, AKUI NPALLIOE Bif TEMIOBOr0 HAcOCa, a Apyruii bonnep
KUBUTbCA Bifl ra3oreHepatopa. Taka KOH}irypadis f03BONsE
TOYHO KOHTPOJIOBATM TEMMEPATYPY B 060X bonnepax, ofHak
BaXXNMBO NiAKPECITY, L0 BOHA € GiflbLL FPOMI3[KOI0 | OPOTol0.
Llei nigxig 4acTo 3aCTOCOBYETLCA B yMOBAX BYCOKOTO CMOMMBAHHSA
rapAYoil BOAU, HaNpUKag, y rotenax, nikapHsx i OyauHkax
npecTapinux, ge NpiopuTeToM € 3abe3neyeHHs HagifiHoOrO i
6e3nepebiliHOro MoCTayaHHs rapayvoi BOAN.

Man. 10: [iBa 6oiinepun

Y ribprgHux cructemax npiopuTeT MoXe Oy T HafaHWI rapAvYoMy BOLOMOCTaYaHHIO abo BUPOOHNWLITBY OXONOAXeHoi Boau. 3
TOUKM 30pY 3aTpaT eHeprii, M1 3a3B1Yall PYXaEMOCSH B HAMPAMKY NPIOPUTETHOCTI BUPOOHKLITBA rapsyoil BOAM A5l MOOYTOBUX
notpe6. OgHak, B NeBHUX yMOBaX, HAaNpuKnag, B odicHNX OyaiBnsax, je NpusynmHeHHs poboTy KOHAWLIOHEPIB MOXe CMPUYVHUTY
He3PYUHOCTi, BUPOOHNLITBO OXONIOAXKEHOT BOAW MOXe Oy TV NPIiOpPITETHILLNM, HiX BUPOOHMLTBO rapsyoi Boau. ObraBga Ui pilieHHs
MOXYTb OyTU peani3oBaHi LWIAXOM BUKOPUCTAHHA 30BHILLHIX TENIOOOMIHHUKIB i cneLianbHUX pe3epByapiB Ansa 36epiraHHs
TEeXHiIYHOI BOAWN.

12 [_lggasnma Ne1 Kgitenn 2025



BanuTtynte npoaykuito Kaneddi B marasmHax www.pivduyma.ua

BMPOBHULITBO I'BM 3
OJHUM PE3EPBYAPOM
ANA TEXHIYHOI BOAK

DyHKLioHabHa cxeMa CMCTeMM MUTTEBOI MiArOTOBKU rapAYoi BoAW A5t TOOYTOBMX NOTPED 3 MOLIAPOBUM TEXHIUHUM
HakonunuyBayeM. KoTen HarpiBa€e BepxH YacTMHY HaKoMMUyBabHOro 6aka, Tofi AK TEMOBUI HAcOC BiAMOBIAAE 3a
HVIXHIO YaCTURY.

®

BWPOBHULTBO BN

(rapsayoro BogonocTayaHHA) @

3A 10MOMOTrOH0 1BOX

PE3EPBYAPIB ANf . >
TEXHIYHOI BOAM

DyHKLioOHalbHa CXeMa CMCTEMU MUTTEBOI MiArOoTOBKM rapAYvoi BoAu Asi NoOyTOBMX NOTPEO 3 NOABINHM TEXHIUHUM
HaKomuuyBayeM, Lo MnpaLtoe NocsifgoBHo. MNepLnii 6ak nonepegHbOro HarpiBy HarpiBA€TbCA TEMIOBUM HAaCOCOM, a
LPYrvin ans nocsifloBHOro AorpiBy, 3a6e3nevyeTbca KOTIOM.

Man. 11: MuTtTeBe BUpo6HuLTBO MBI 3 HAKONMYEHHAM BOAW ANA TEXHIYHUX NoTpe6

N1 Keitenb 2025 Tigpasnika
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BU3HAYEHHA PO3MIPIB TA BEPUODIKALIA
rNMePUAHUX CUCTEM

IHxeHep Mammia Toma3oHi

Jo 8uzHaueHHs po3mipis 2i6pudHUX cucmem, AKi NOEOHYIOMb MenJ108i HACOCU MA KOMJIU, MOXHA Niditimu 3 BUKOPUCMAHHAM Pi3HUX
Memo0os102ill, po30inieHuUXx Ha 08i OCHOBHI KAMe20pil, KOXHA 3 AKUX 30CcepedKeHa Ha ONMUMI3ayii KOHKpemHuUx acnekmis 2ibpuoHor
cucmemu.

Mepwa kamezopis hokycyemuca Ha onmumi3auii 3a2anbHoT ehekmusHOCMI cucmemu 8 ekcnslyamayii, MiHimizayii ekcniyamauitiHux
8UMpam 3a paxyHoK CUHepzii Mix mensi08um Hacocom i kKomsiom. Lleti Memo0 epaxosye maki 3mMiHHiI, ik pobo4ya memnepamypa
menJio8020 HAcocd, ioeo NOMYXHICMb i ehekmuBHICMb NPU Pi3HUX 308HIWHIX MeMnepamypax, 3abe3neyyoyu oNMuUMasnabHy
pobomy 8 pi3HUX KIIMamuy4HUX yMOBaXx.

Ha npomusazy ubomy, Opyea kamezopis Memo0os102ili hoOKyCyeEMbCA HA i3UYHUX MA MeXHIYHUX 0OMeXXeHHsX MenJsio8020 HAcoca
0/14 BU3HAYEHHA MAKCUMAsIbHOI NOMYy>XHOCMi ma memnepamypu, sKi Moxe 3a6e3nequmu mensioguli Hacoc. OCHoO8Ha mema -
aoanmysamu 2i6pudHy cucmemy makum YUHOM, W06 mensio8uli HaCOC NPAay8as 6e3neyHo i eheKMuUBHO, YHUKAKYU cumyauid, ki
MOXXymb nepesuwyumu tio2o poboyi Mexi i sUK/IuKamu maki npobsiemu, Sk He00CA2HeHHA NPOEKMHUX YMO8 abo HeegheKmuBHIiCMeb.

BM3HAYEHHA MAPAMETPIB
rBPUAHOI CUCTEMM

MakcumanbHa
e(eKTUBHICTb

OnTumisaui
napamertpis npu PDC

°

(no3Bin Ha 6yniBHULTBO) ekcnnyatauii

Man. 12: MoxnuBi meToau BU3HauYeHHA NapameTpiB ANA riGpuaHux cuctem

NMAPAMETPUA HA OCHOBI AAHUX 3 MAKCAMAIJIbHOIO MNOTYHICTIO

Bu13HaueHHs po3MipiB Ha OCHOBI TOUKM MAKCVIMATbHOI peKTUBHOCTI
riGPUOHNX CUCTEM MAE HA METi OMTVIMI3YBaTV 3arasibHy EKOHOMIUHY
epeKTVBHICTb TEMSIOreHepaTopiB, BPaXoOBYOUMN K TEMOBI
Hacocw, Tak i KOHAEeHcauinHi kotnu. e nigxig cnpamoBaHnii Ha
MaKCUMi3aLlito EKOHOMIUHOT epEKTUBHOCTI LLIAXOM BPaxyBaHHs
BAPTOCTi TEMJSIOBOI eHEPTril, BUPOONEHOT KOXKHVIM FeHePaTOPOM.

TennoBsi HACOCK Ta KOHAEHCALNHI KOT/IN MOXKYTb IEMOHCTPYBATH
3HaYHi KONIMBaHHA ePpeKTUBHOCTI, Ik 6yNo NpoaHanizoBaHo B
nonepepHix ny6nikauiax 3 rigpasniku (gue. Figpasnika 61 Ta
64), Np1yoMy TEMOBI HACOCK OCOBNMBO Uy TNUBI [0 GaKTOpPIB
HaBKOJILLHbOTrO CEPEAOBULLA, TAKMX AK 30BHILLHA TEMMNEPaTypa,
TemnepaTtypa BOAW Ha BUXOfi Ta CTyNiHb Hacu4veHHsA. [igxoan 3
TOUKM MaKCMaSIbHOT eEKTUBHOCTI 30CepedpKeHi Ha BU3HAYEHHI
MiHiManbHOro KoedilieHTy KOPUCHOT Aji (COPMC), HUXKYe AKOro
BMKOPUCTaHHA KOHAEHCALIMHOro KOT/la 3aMiCTb TEMIOBOrO
Hacoca € 6ifbll eKOHOMIYHO BUTIQHUM.

MNicna BrsHayeHHa COP,, - BU3HAYAETbCA MOTYKHICTb ri6pUAHOT
CUCTEMU: KOTEJT PO3PaxOBYETbCA HAa MaKCMMasbHy noTpeby
B TEMNJIOBil eHeprii, a TeNIOBMIA HAacOC - Ha 3abe3neyeHHs
HeobXigHOT MOTYXXHOCTI 3a yMOB, Lo rapaHTytoTb COPMC. Lle
3abe3neuye eKOHOMIUHY Ta eHeKTMBHY poOOTY BCi€i crcTemu.

Bnbip noTy»HOCTI KOTNa He NPeACTaBIIAE OCOONMBMX TEXHIUHKX
CKJIafiHOLLiB, B TOI Yac siK BUOIp MOTY»KHOCTi TEM/IOBOIO Hacoca
MOXe Oy TV MOB'A3aHUI 3 eAKMMI TPYAHOLLaMU Yepe3 BESNKY
KinbKiCTb 3MiHHWX, AIKi HeOOXiaHO BpaxoByBaTy. [lani npeacTaBneHo
[iBa MeToAM, Ha OCHOBI AKX MOXHa BU3HAYMTU MOTYXKHICTb
TENNOBOro Hacoca:

- 30BHILLHsA TEMMepaTypa Ta TeMnepaTypa nogadi B GikcoBaHin
TOYL

- 30BHILLHA TeMnepaTypa Ta TeMnepaTypa TenIoHOCIA Ha nogavi

BM3HAYEHHA MAPAMETPIB
TBPUAHOI CUCTEMM

Bu3HaueHHA NOTYXHOCTI - MakcumanbHa Bu3HaueHHA noTyxHOCT
. . . | . . . Py
BiZANOBIAHO 0 MAKCUMaNbHOI = E edeKTUBHICTb BiiHOCHO MiHiMa/nbHoro
CMOMKMBAHOT MOTYXHOCT (& eKcnnyatauii (OPuc

Man. 13: BusHaueHHsl napameTpiB ri6puaHOI ccTemMu 3a NPUHLMNOM MaKCUMasibHOI epeKTUBHOCTI

lapaBnika
14 /%//
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MOACHEHHA:

PO3PAXYHOK MIHIMAJIBHOI CI1I/1bHOI EQEKTHBHOCTI TA ICTOPHYHI TEHEHLIT

MiHiManbHNI KoediLieHT eEKTUBHOCTI (COPMC) BKas3ye Ha 3HaueHHA COP, npun
AKOMY BapTiCTb BUPOOHNWLITBA TEMIOBOI eHeprii 3a 4ONMOMOrol0 TEMI0BOrO
Hacoca JOpPiBHIOE BaPTOCTi BUPOOHMLTBA TaKOT X KibKOCTi eHeprii 3a
AOMOMOrOI0 ra30Boro Kotna. IHwymmn cnosamu, COP,, - ABNA€E COBOI0 TOUKY,
B AKi BUTPATW Ha KOMyHasbHi MOCYr1 MiX TEMOB/M HAaCOCOM i Fa30BMM
KOT/IOM € eKBiBaJIeHTHUMU.

Po3paxyHOK LibOro napameTpy 6a3yeTbca Ha OLiHLi BUTpaT, MOB'A3AHNX 3

Costo'SMC
GAS

Costo-kWht = e

GAS.T] CALDAIA

[e:

Baprictb SMC,,, = BapricTb CTaHgapTHorO Ky6omeTpa rasy
Pl = a3 3 HU3bKOK TeMNOTBOPHOI0 34aTHICTI0

Neaonn =fK0€¢IL|I€HT KOPUCHOI Al KOTNa

BYPOGHMLITBOM TEMIOBOI €HEPTiT LMY IBOMA TUMaMu reHepaTopis. BapTictb ®opmyna 1
BMPOOHMLTBA OAHIET KiNoBaT-rognHyi TEMI0BOT eHEpPTil 33 4OMOMOIOH ra30BOro
KOT/la MOXXHa po3paxyBaTu 3a Gopmyrnoto 1, Tofi sk BUTpaTy, NoB's3aHi 3 CostokWh,, . -
BUPOBHILITBOM TEMIOBOI €Heprii 3a JOMNOMOrOH0 TEMIOBOrO HAaCOCa, B3HAYAIOTbCSA Costo-kWht, == COP
3a dopmyrnoto 2.
. - - QOopmyna 2
LL|o6 3HaNTV 3HaUEHHsI COPMC, AKe € COP (koediLlieHT KOPUCHOI AiT), pu AKOMY py
BUTPATU € €KBiBaNIEHTHUMMU, PiBHAHHA, onuvcaHi y Qopmyni 1 Ta Qopmyni 2,
CTaloTb EKBiBaNEHTHUMU, AK NoKa3aHo y Dopmyni 3. CostoSMC_ ~ CostokWh, .
e . PCI . » cop
BpaxoBytoun NOCTiiHY HMKYY TennoTBopHY 3aaTHicTb (PCl) 9,7 kBT-roa/cm3 oas™caLoara
Ta cepepHin KK kotna 98 %, popmyny 3 MO>KHa CNPOCTUTH, AK NMOKa3aHO y Tom
dopmyri 4. y
Y ubOMy CMpOLLEeHHi OYEBMAHO, WO MiHIManbHUA KoedilieHT epeKTUBHOCTI cCop = % «PCI__on
a9 © q Costo-SMC
(COP,,.) NpAMO NPONOPLifHNIA BapTOCTi enekTpoeHeprii Ta 06epHeHo me 50 s GAS  CALDAIA
NPONopLUiNHWA BapTOCTI ra3y. IcCTOpMYHO BapTiCTb LUX ABOX €HEeProHOCIB
3HAYHO KOMNMBanacs, ane iX CniBBigHOLLEHHSA 3aNM1LLANOCA BiHOCHO CTabifIbHUM, ®opmyna 3
3a BYHATKOM OCTAHHIX NepioAis, KoM NiABMLLEHHA LiiH Ha eNeKTPOEHeprito
Pa30oM 3i 3HUPKEHHSIM BapTOCTi ra3y Npr3Beno A0 36iNbLlueHHA MiHiMasibHOro CostokWh
COP edpeKTUBHOCTI CTBOPIOKOYM YMOBY [/l MEHLU BUTiHOTO BUKOPUCTAHHA COPMC =09, 5-#
TENNOBMX HACOCIB. oas
Oopmyna 4
160 7
40— o 6
& 2@ ¥ T U1 5
[aa]
E
T 100
g BUTPATU HA TA3 4
fa]
[
L 80
'—
Q.  |__ . N ™ YN\ ] 3 O
g L8
60
N o= |7 ____| MinimanbHo &
40
WNW—F —f—
] BAPTICTb EJIEKTPOEHEPTIT
0 0
2010 2012 2014 2016 2018 2020 2022

Man. 14: IctopnyHa AHaMiKa LjiH Ha eHeproHocii Ta COP,, (cepepnHi uiHu, pxxepeno ARERA)
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BU3HAYEHHA NOTY>KHOCTI B 3ANNEXXHOCTI BI4 30BHILLUHbOI TEMMEPATYPU TA TEMIMEPATYPU

NOAAUI B ®IKCOBAHIV TOUL

Br3HaueHHA NOTYXXHOCTi TENIOBOro HaCOCa Ha OCHOBI 30BHILLHLOI
TemnepaTypu i NOCTINHOI TemnepaTypu nofdadi € WNPOKo
BMKOPMCTOBYBAHMM i BiBHOCHO NpoCTUM nigxogom. Lien metop,
¢boKycyeTbcst Ha 3miHi KoediLieHTa npogykTvsHocTi (COP) Tennosoro
Hacoca npwu 3miHi 30BHIWHbOI TeMNepaTypu, NPUNyCcKaoyn
MOCTIlHY TeMnepaTypy nofadi i He BpaxoByUU KoedillieHT
TENNOBOro HaBaHTa)XeHHA TENJI0BOro Hacoca (BigHoOWeHHA
BMXiJHOI NOTY»KHOCTi O HOMIHaNbHOI MPOAYKTUBHOCTI).

lNpouec B13HaueHHA NapamMeTpiB CKNAAAETbCA 3 HACTYMHNX KPOKIB:

1. TTOTYXHiCTb KOTNa BU3HAYAETbCA BIANOBIAHO A0 BM3HAYEHOI
po3paxyHKoBoi noTy»HocTi (PPRG).

2. O6uucnoetbea COPMC (auB. dopmyny 4 Ha cTop. 15).

3. Bu3HauaeTbcsA Temnepatypa ekBiBasieHTHocTi (TEQ), To6TO
30BHILLHA TeMnepaTypa, Npu Akin otpumyeTbca COPMC Ha
OCHOBI XapaKTepUCTUYHMX KprBux COP, HagaHNX BUDOOHUKOM.

4. O6UMCIIOETLCA MOTYXKHICTb, HeOOXiAHA [y HarpiBaHHA OyAiBi
[0 eKBiBaneHTHOI TemnepaTtypum (PEQ). Llen po3paxyHok
MO>KHa BMKOHATW, BUKOPUCTOBYIOUM XapPaKTEPUCTUYHY
KpuBY (ab0 eHepreTuyHy curHatypy) 6ygisni (0OTprmaHy 3a
ZIOMOMOTOH0 CreLianibHOro NPorpamHoOro 3abesneyeHHs)
abo 3a gonomoroto Ginbl NPOCTOT NiHIMHOT iHTepnonAuil,
BUXOAAUN 3 NPOEKTHOI MOTYXKHOCTi Ta TemnepaTypu BUMKHEHHSA
HaBaHTaXkeHHsA (3a3Bmyan 6nmsbko 16 °C).

5. 5. KopekuiiiHuit KoediLlieHT NpoayKTMBHOCTI TEMIOBOrO
Hacoca nNpw Temneparypi eKBiBaneHTHOCTI Ta PO3PaxyHKOBIl
Temnepatypi nogaui (CC) po3paxoBy€eTbCA Ha OCHOBI
rpadikis, HaoaHUX BUPOOHNKOM.

6. 6. O6Upa€ETbCA KOMepLUillHO AOLiNIbHUI TUMOPO3MIp
TEennoBOro Hacoca, HaNGVKUNIN JO NMOTY>KHOCTI Npu
eKkBiBaneHTHin Temnepatypi (PEQ), nponopuinHin go
MOMpPaBOYHOro KoediLlieHTy.

Y ribpraHMX cMcTeMax AouinbHO 06MpaTh TENNOBUN HACOC
TPOXU MEHLLUOI MOTYXKHOCTI, Hi>K PO3PaxyHKOBA, OCKINbKM Ui
CrpoLeHi po3paxyHKM He BPaxOBYOTb TEMNOBY iHEPLiNHICTb
6yniBenb. MeHLWiA HAaCOC NPALIOE 3 BULLIM CTYNEHEM HaCMYeHHS
i 3a6e3neuye BuULLY eHeKTUBHICTb, HXX TEMOBUI HAcOC BinbLuoT
NOTY>KHOCTI.

Cnctema ynpaBniHHSA, WO BUMKOPUCTOBYETLCA ANA LbOro T!ny
perynioBaHHs, 6a3y€eTbCsA Ha EKBIBaJIEHTHI TemnepaTypi i €
HaMPOCTILLO Ta HAVMOLLMPEHILLOHD; Ha MPaKTUL, KOSV 30BHILLHA
TemnepaTypa Nafjia€ HrPKUe eKBiBasIeHTHOI TemnepaTtypu, riopuaHa
C1CTEMA BUKOPUCTOBYE KOTEN, @ KOJIV 30BHILLHA TemMnepaTtypa
nepeBULLYE eKBiBaJIEHTHY TemnepaTypy, ribpngHa cuctema
MOKMaAa€ETbCA Ha TEMTOBUIM HACOC, BigKNtOYaloum KoTen.

0ot
=
I\
—

Perynarop 3
¢ikcoBaHOI0 TOUKOIO

g

Man. 15: Cuctema KepyBaHHS, L0 6a3yeTbCA Ha MaKCMManbHill epeKTMBHOCTI eKcnnyarTallii, npucrocoBaHa Ao
30BHilLHbOI TeMNepaTypu 3 reHepaTopamm 3 GpiKCOBaHOI TOYKOIO KepyBaHH:A
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Perynarop 3
¢ikcoBaHOI0 TOUKOH
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NPUKNAL BU3HAYEHHA NOTYXKHOCTI: 30BHILUHSA TEMMEPATYPA TA TEMMEPATYPA MOZIAYI B OIKCOBAHIA TOYLI ———

1. TibpupHa cucteMa poO3paxoBYETbCA 3a METOAOM MAKCMasibHOI eeKTUBHOCTI eKcryaTallii 3 ypaxyBaHHAM
NuLIe 30BHIWHbOI TemnepaTypu, 6epyyn Ao yBaru HacTyMHi PO3PaxyHKOBI faHi:

- BapricTb rasy: 0,65 €/ky6.m
«  Baprictb enektpoeHepril: 0,22 €/kBT1-rog
« [lpoekTHa NOTYXHiCTb: Poec = 10 KBT 3 mpoektHoo T . -5 °C
. . 30BHIWH
«  XapakTepuCTMYHi KpMBI TEMNOBOrO Hacoca: ame. Man.16 Ta 17
+  KomepuinHi napametpu: 6 KBT-8 KBT- 10 KBT- 12 KBT
«  Temperatura di progetto di mandata impianto: 40 °Cy dikcoBaHil TouLi
6,0 1,2
5,2 A 30 11 —
&) =
45 // L 35°C @ 1,0 //
6 1 1 e S 0% // |
o’ L+ — 45°C £ 0 ‘
835 +—=— B | B - ‘\/ G S 1/
3 0 ol | ‘ ‘ ‘ ‘ JA/ o, _'d_'J 0’8 #
: o = —H 55°C =
‘ | ] L—T"] = ‘
25 e £ 07 7T
20 - =T | 3 /
g —— © 06
1,5
1,0 05
6 4 2 0 2 a4 6 8 10 20 15 7 2 2 7 10 15 18 20
3oBHilLHA Temnepatypa [°C] 3oBHiwwHA Temnepatypa [°C]
Man. 16: XapakTepHi kpusi COP Man. 17: KpmBi KoediLjieHTiB KOpeKLii Ten10Boi NOTYKHOCTi
(3riAHO 3 TEXHIUHOIO AOKYMEHTALYEI BUPOGHYKA) (3rimHO 3 TEXHIYHOI JOKYMeHTaLliEl BMpobHUKa ana PDC 3 R410)
1. Bubip posmipy kKotna 6,0
KoTesn noBuHeH MaT MOTY>KHICTb Ginblie abo AOpiBHIOBATY 5,5 30
NPoeKTHIN noTyxHocTi (P, . = 10 KBT). Ma€ 3a6e3neuyBatn 50 > 35eC
po6oTy Npu Temnepatypi nofavi B GikcoBaHil TouLi, Lo 45 ] i % L]
[OPIBHIOE pO3paxyHKOBIl Temnepatypi (40 °C). o 40 ,// il | LY—F‘
S — ‘ | 45°C
o Y5 '4/ - } J | ll/ 50°C
.. . . 30 [~ ‘ ‘ /"/H/r ——== 55°C
2. Po3paxyHoK miHimanbHoro BignosigHoro COP o5 ‘ :{ T
3 ’/7
3a ponomoroto popmynu 4 3 NosACHEHH:A Ha CTOpiHLi 15 20—= —T |
pospaxosyeTtbca COP, . 5
1,0 -
COP = 9 520 Whymneo _ g 5,022 _ 5 5y 6 -4 2 0 2 4 6 8 10
mc Costo SMC, ¢ 0,65 30BHillHA Temnepatypa [°C]

Man. 18: Bubip Temnepatypm eKBiBaneHTHOCTi
3. BusHauyeHHA TeMnepaTypu eKBiBaJIeHTHOCTI

AHani3youm XxapakTepucTUIHUA rpadik TEMIOBOro Hacoca
(Man. 18), BpaxoBytouu TemnepaTypy nogaui, Lo JOPIBHIOE
40 C, MOXXHa 3pOOUTI BUCHOBOK, LLIO 30BHILLHA TEMMepaTypa
eksiBaneHTHocTi T, =2 °C.

Ne1 Kgitenb 2025 [_lggasnma .
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NPUKNAL BU3HAYEHHA NOTYXKHOCTI: 30BHILUIHSA TEMIMEPATYPA TA TEMMEPATYPA NMOLAYI B OIKCOBAHIN TOYLYI

4. Po3paxyHOK NOTYXHOCTi, HeoGXxigHOT
ANA HarpiBaHHA 6yAiBni fo TemnepaTypmu
eKBiBaJIGHTHOCTI.

LLnAaxom niHinHOT iHTeprnonAuii, npunycKaoun, BiACyTHICTb
HaBaHTaXx<eHHA NPy TemnepaTypi 30BHILLHbOro NOBITPA
16°C, MOXKHa OTPYMaTLN XapaKTePUCTUYHY KpUBY Oyaisni
(Man. 19). NepeTnH KpPMBOT B TOYLi eKBiBaNIEHTHOT
Temneparypu (TEQ = 2 °C) Ba€ NOTYXHiCTb, HeOOXigHY
Zna obirpisy 6yaisni PEQ =6,5 KBT.

5. Po3paxyHOK nonpaBo4YHOro KoedilieHTa

Po3srnagaioumn Kpusi KoedilieHTa KOopeKLUii TennoBoi
MOTY>XHOCTI, NPV 30BHilHiN Temnepatypi T, =2 °Ci
Temnepatypi nogavi 40 °C oTprmaHo KoediLjieHT KopeKLiii
0,82 (CC=0,82) (Man. 20).

6. Bubip TennoBoro Hacoca

Takum YMHOM, MV MOXXEMO OTPMMATU HOMIHaNbHY
MOTYXHICTb TENJIOBOrO HACOCA LWAXOM AiNeHHA P, Ha
KoeoiuieHT nonpasku CC.

P
_ "B _ 65 _
PNOM— C — 0, 7,92 Kw

Tomy, NpaBUIbHUM € BUOPATL TEMJIOBUIN Hacoc
HOMIiHaSIbHOIO MOTY>KHicTiO 8 KBT.

BucHOBKM

Ha ocHoBIi faHVIX NpOeKTy MOXHa BUbpaTtu ribpuaHy
cuCTEMY, WO 3a6€e3MeUYnTb MaKCMManbHYy 3pYYHICTb
PO60TH 3 HACTYMHVIMU XapPaAKTEPUCTUKAMM:

-+ PerynoBanHa T =2°C

+  HomiHanbHa noTy»HicTb Tennosoro Hacoca P = 8
KBT (T, 35°C/T,.7°C) T,, =40 °C (dikcoBaHa TOUKa)

«  MotyxHictb Kona P =10 kBT npu T,, = 40 °C npu
¢dikcoBaHil TouLi

12

10

r 3

; ™~
| N

2 ™

Motpeba bynieni B enektpoeHeprii [KBT]

N

N

-5 0 5 10

15

30BHilWHA Temnepatypa [°C]

Man. 19: XapakTepuctuyuHa Kpusa 6ygisni.
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Man. 20: KoediLljieHT KopeKLii Teni0Boi NOTYXHOCTi
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BWU3HAYEHHA NOTYXKHOCTI B 3ANEXXHOCTI BIJ} 30BHILIHbOI TEMMEPATYPY TA TEMMEPATYPY TEMJIOHOCIA| HA TOLAIOYOMY

TPYBOIMPOBOAI

Ha BigmiHy Big nigxogy A0 BU3HaYeHHA PO3MIPIB, AKNIA CNPAETLCA
BUKJTIOYHO Ha 30BHILLHIO TeMnepaTypy, MeTod, AKNIN TaKoX
BPAXOBYE TEMMepaTypy TEMNOHOCIA Ha MOAAYI, BUSBNAETLCSA GinbLL
eEeKTVBHIM N1 TiOPUAHNX CUCTEM, HABITb AKLLO BiH BUMarae
[eLlo CKNagHIWmx po3paxyHkis. Lia meTogonoris 6a3yeTbes Ha
po3paxyHKy KoedilieHTa npogyktnsHocTi (COP) Tennosoro
Hacoca i 3iaTHOCTI ribpuaHoOI ccTemMmn aganTyBaTyi TeMMepaTtypy
nojayi 4o KNiMaTUYHMX yMOB, 6e3 ypaxyBaHHaA KoeoilieHTa
3aBaHTaXKeHHA TEMJI0BOro Hacoca.

MpoLec BU3HaUeHHsA NOTY>KHOCTI Bif0YBAETbCA HACTYMHMM YMHOM:

1. TIOTY»KHiCTb KOTNa BM3HAYaETbCA BifNOBIAHO [0 BU3HAYEHOT

PO3paxyHKOBOI MOTYHOCTi (PPRG).

2. O6uncnoerbes COPMC (guB. dopmyny 4 Ha cTop. 15).
3. BuW3HayvaeTbCA KNiMaTNYHa KprBa ribpugHoi CucTemu.

4. ToKpOKOBO OyAy€eTbCA KpUBA epEKTUBHOCTI TEMIOBOrO
HacoCa, BPaxoByun KONMBaHHA 30BHILLIHbOI TemnepaTypu i
Temnepatypw nofaui, Bu3HaueHi B nyHkTi 3. Lle cnig pobuty,
BUKOPVCTOBYIOUM KPUBI, HaflaHi BUPOGHMKOM, 3 TOUYATKOBOIO
OLiHKOI0 NOTYXHOCTI TENIOBOro Hacoca Ha piBHi 80 % Big
niKOBOI NOTY>KHOCTI, HeobxigHOT AnA 6yaisni. Ha nobynoBaHiii
KPVBI MOXHa BU3HAUMTN TemnepaTypy eKBiBaneHTHOCTI
(TEQ), COP,, .

5. OBUMCIOETLCA MOTYXKHICTb, HeobXiZiHa A1A HarpiBaHHA OyiBni
Ao eksiBaneHTHoi Temnepatypu (P,). Lieit po3paxyHok MoxHa
BMKOHATU, BUKOPVCTOBYIOUM XapaKTePUCTUYHY KprBY (260
€HepreTMyHy CUrHaTypy) 6yzisni (OTprMaHy 3a JOMOMOr oo
CreLianbHOro NPorpaMHoro 3abesneueHHs) abo 3a JOMoOMoroo
6iNnbLL NPOCTOI NiHIMHOT iIHTepnoNALii, BUXOAAYM 3 MPOEKTHOI
MOTY>KHOCTi Ta TEMMEPATypPX BUMKHEHHS HaBaHTaXKEHHS
(3a3Bmnyam 6nmsbko 16 °C).

6. KopeKuilHui1 KoediLiieHT NpoayKTUBHOCTI TEMIOBOrO HAacoca npu
TemnepaTypi eKBiBaeHTHOCTI Ta PO3PaxyHKOBIl TemnepaTtypi
nopaui (CC) po3paxoByeTbCA HAa OCHOBI rpadikiB, HaaHUX
BVUPOOHUKOM.

7. HeobxigHoO BUOMPaTV KOMEPLiNHO AOLiIIbHUA TEMNOBWIA
Hacoc, HaMGNVXKUMI [0 BiTBOPEHOI NoTy»kHOCTI PEQ 3rigHo
3 MOnNpPaBoOYHUM KoedillieHTOM.

PerynioBaHHs ribpugHUX cMcTeM, 3aCHOBaHVX Ha LibOMY TUMi
BU3HaUYeHHs PO3MipiB, MOXe OyTn ABOX TWMIB:

«  [Mepwwin, TMNOBWUIA ANA IHTErPOBAHUX FOPUAHNX CUCTEM,
perynioe AK TemnepaTtypy Nogadi B CUCTeMi, TaK | akTUBaLito
TennoBoro Hacoca abo rasoBoro Kotsa BignoBigHoO Ao
30BHILIHbOI TeMMepaTypu.

«  [pyrvn 3untye TemnepaTypy Nofadi Ta 30BHILLHIO Temnepatypy
Ha OCHOBi BU3HAYeHHS BHYTPILLHIX 3HaUeHb epeKTUBHOCTI
TENI0BOro Hacoca i Kepye BMUKAHHAM TOTO Y iHLWOTrO
reHepaTopa B ri6puaHin cuctemi.

N1 Kgitenb 2025
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Man. 21: BusHayeHHs NOTY>KHOCTi BiAMOBiAHO 10 30BHiLHbOT
TemnepaTypm Ta Temnepatypu TeMI0HOCiA Ha nogavi

MeTop BM3HauyeHHA PO3MipiB 3 ypaxyBaHHAM 30BHILWHbOT
TemnepaTypy abo TemnepaTypy Nogaui, Lo NMOCTINHO 3MIHIOETbCA,
3a3BMYaln NpU3BOAUTL A0 Ginbll HU3bKOI TemnepaTypu
€KBIiBaJIEHTHOCTI, HiX aHaNoriyHe BM3HAaYeHHA PO3MipiB Ha
OCHOBI KOHTpOJIO 3a dikcoBaHO TouKolo. Lle, sk npasuno,
PO3LLMPIOE Ajana3oH BUKOPVICTaHHA TEMIOBOro HACOCa, SH/XKYOUM
3aranbHi BUTpaTK Ha ekcnnyatauito. OgHak, AK NpaBuno, ue
B/IMara€ BUKOPUCTAHHA MOTYXXHILLUX TEMNI0BUX HACOCIB, WO
36iNbLUy€e NOYATKOBI iIHBECTULiMHI BUTPATK.

Kpim Toro, 6inbLu MOTY>KHiLUi TEMMOBI HACOCU MOXKYTb CTPAKAATM
Bil GiNbLL BUCOKUX BTPAT Npu KoediLlieHTi HaBaHTaXeHHs, NpPo
Lo GinbLu AeTanbHO onucaHo B po3gini “MNepesipka TennoBoro
Hacoca 3a KoediLieHTOM HaBaHTaXkeHHA". ToMy B1Gip po3mipy
reHepatopa NoBUHeH OyTU peTeNibHUM i, B AesiKMX BUNagKax,
MO<e BYIMaraTii HeBEJIMKOrO KOPUIryBaHHSA LLIAXOM MiABULLEHHSA
TemnepaTypu eKBiBaNeHTHOCTI NSt ONTMMI3aLii 6anaHcy Mix
epeKTUBHICTIO | BapTICTHO.

19
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MPUKNAJ BUSHAYEHHA NOTYKHOCTI: 30BHILIHA TEMMNEPATYPA TA TEMNEPATYPA TENJIOHOCIAA HA NOJIAOYOMY TPYBOMNPOBOJI —

l6pragHa cucteMa po3paxoBYETbCA 32 METOLOM MaKCUMabHOT epeKTVBHOCTI eKCrTyaTaLlii 3 ypaxyBaHHAM fivLle
30BHIiLUHbOT TEMMepaTypu, 6epyun [0 yBary HaCTymnHi po3paxyHKOBI AaHi:

0,65 €/ky6.m

0,22 €/kBT1-rop,

PPRG =10 KBT 3 npoekTHO T30BHiLH -5 °C

oviB. Ha Man. 22-23

6 KBT-8 KBT-10 KBT - 12 KBT

40°C(a-5°Q)

BifMOBIQHO A0 KNiMaT-KOHTPOJIHO.

- Baprictb rasy:

- BapTicTb enekTpoeHeprii:

« [lpoeKTHa MNOTY>KHiCTb:

« XapaktepuctuyHi kpusi PDC
- KomepuinHi napametpu:

« Po3paxyHkoBa Temnepartypa:
- TemnepaTypa nopgaui:

6,0
>0 LA 35 °C
4,5 ~ ‘ ‘ i
a 40 1 L~ | 40 °C
8 45 T ] ST
T A | |_{50°C
30 — ] i —{55°C
25 | e I e
S
20 ==
15
1,0

3oBHilLHA Temnepatypa [°C]

Man. 22: Xapaktepuctu4Hi Kpusi COP
(3rigHo 3 TeXHiYHOI0 AOKYMeHTaLji€lo BUpO6HMKa)
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Man. 23: KoedillieHT KopeKLjii TennoBoi NOTYXHOCTi.
(3rigHo 3 TexHi4HOI AOKYMeHTaLji€lo BUpo6Huka ansa PDC 3 R410)

35°C
/// 45°C
/ i 55 °C
pd |
|/
-20 SI5RN=T-D 2 7 10 15 18 20

3oBHiLHA Temnepatypa [°C]

1. Bu6ip noryxHocTi KoTna

KoTen moBMHeH mMaTu MOTYXHicTb Ginbwe a6o
JOPIBHIOBATU NPOEKTHI NOTY>KHOCTI (PPR =10 kBT). Mae
3abe3neuyBat pobOTy Npu KNiIMaTMYHIN TemnepaTypi
nofavi 3 TemnepaTtypolo, Lo JOPIBHIOE PO3PaXYHKOBIN
Temnepartypi (TPR =40 °QC)

2. PospaxyHok miHimanbHoro BignosigHoro COP

3a gonomoroto dopmynu 4 3 MoACHEHHSA Ha CTOPIHLi 15
o6umncnioetbea COP,

Costo kWh
0,22
. ELETTRICO_ __ 9’ 5.2 — 3’ 22

COP,.= 9,50 sMC,, 0,65

3.Mo6ynoBa KNimaTN4YHOI KpNBOIT

BpaxoBytouun po3paxyHkoBy Temnepatypy 40 °C i
NPYMYCKaoUm MagiHHA HaBaHTaXXeHHA Npu 16 °C, oTpUMyeMO
NiHINHY KNiIMaTUYHY KPUBY, AAK NOKa3aHo Ha Man. 24.

4.Mo6ypoBa npaBunbHOI Kpusoi COP

MNepeTnH xapaktepuctuuHmnx Kpmeux COP, HagaHuXx
BUPOOHVKOM, 3 TeMIepaTypoto nogaui (Masn. 24), [03BOSIsiE
OTPUMATU KPUBY ePeKTNBHOCTI.

Temneparypa nogavi

45

40

35

N

30

25

N

N

20

AN

0 5 10 15 20
3oBHiwwHA Temneparypa [°(]

Man. 24: KnimatnuHa KpuBa.
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MPUKNAJ BUSHAYEHHA NOTYKHOCTI: 30BHILLHA TEMMEPATYPA TA TEMNEPATYPA TENNOHOCIA HA TOAAOYOMY TPYBOMPOBOAI _

TEMNNOBOro Hacoca (AMB. *KOBTY KpMBY Ha mai. 25). 6,0
Bearkatoum COPMC PiBHMM 3,22, M MOXXEMO B13HAYNTU 55 — 30°C
Temnepartypy eksiBaneHTHocTi (T ), Aika Bignosifae 50 - B
-1°C (Man. 25). e 7 |
- N —1 T [ Jwwc
5. Po3paxyHOK NOTYXHOCTi, Heo6xigHOT AnA o 4,0 — ‘ — =
HarpiBaHHA 6ypiBni go Temnepatypm S 35 //// = % \ | | /ggg
eKBiBaJIeHTHOCTI g% - = L1 550
oo oo o o 7 ‘ ‘ ‘ M ‘ ////
LLnsixom niHiNHOT iHTe pnonALii, npunycKatoum, nagiHH:A 2,5—1= —
HaBaHTa>KeHHA NPV TeMnepaTypi 30BHILLHbOrO NOBITPA 2,0 — |
. . ”
16 °C, MO>KHa OTPUMATU XapaKTePUCTUUHY KPUBY OyaiBi 15 1
(Man. 26). NepeTrH KpMBOI B TOULi €KBiBaIEHTHOT 10
Temnepatypu (T, =-1°C) 4a€ NOTYKHiCTb, HEOOXiAH
patypu (Tey=- A Y y 6 4 2-10 2 4 6 8 10
Ana obirpisy Oyaisni PEQ = 8 KBT. )
30BHiLwHA Temnepartypa [°C]
6. PospaxyHok nonpaBo4Horo KoedilieHTa Man. 25: KpuBa epeKTUBHOCTI B NOPiBHAHHI 3 KNiMaTNYHOIO
. L .. KpUBOIO.
Po3rnagatoun KpuBi MONpPaBoYHMX KOedILIIEHTIB TEMI0BOI
NOTY>KHOCTIi, PV TemnepaTypi 30BHILUHbOrO MOBITPA 12
T, =-1°Ci temnepatypi nopaui 36 °C (oTpmmaHi 3 g
KnimaTnyHoi Kpyeoi Man. 24), oTprMaHo NONpPaBOYHUIA =10
. e o
koediuieHT CC = 0,85 (Man. 27). 2
g 84 N
7. Bubip Tennosoro Hacoca = \
: : S 6
LLlo6 BM3HaUWT! HOMiHaMIbHY MOTYXHICTb TEMSIOBOIO @ ~N
Hacoca, M1 MOXemO po3AiNNTA P, , =8 KBT Ha nonpaBouHuiA § 4 \
KoedivjieHT (CC), OTPMMaBLUM TaKMM YMHOM HOMIHaSTbHY & \
. (2~
NOTY>KHICTb TEeNI0BOro Hacoca 9,4 KBT. Taknm ynHom, @_ 2 \\
o . . E
00MPAETLCA TEMTOBMIA HACOC 3 HOMIHAJIBHOHO MOTYKHICTHO S N
10 kBT. 0
By CHOERN -5 0 5 10 15 20
3oBHiLwHaA Temnepatypa [°C]
Ha ocHoBi gaHnx NpoeKTy MoXHa BUOGpaTu ribpugHy Man. 26: XapaKkTepucTuHa Kpusa 6yaisni.
cucTemy, Lo 3abesneuye MakCUManbHy epeKTVBHICTb
po60TY 3 HACTYMHVMU XapPAKTEPUCTUKAMM: 19
«  MiHimanbHa noTyXHicTb Kotna = 10 KBT. 11
’ —1135°C
«  HomiHanbHa noty»kHictb PDC = 10 kBT (TM 35°C = // o
o £ 10 45 °C
/T, 7°C). : /
. 'S_: 09 / | ‘ 55 °C
«  CncTtema perynioBaHHA TeMNepaTypu nogadi Ha € 085 { ‘
OCHOBI MOrOAHVIX YMOB, 151 OMTUMI3aLLii epeKTUBHOCTI 3 018 4
BiANOBIAHO [0 3MiH 30BHILUHBbOI TeMMepaTypu. é ‘ ‘
0,7 T
+  T=-1°Cana3abesneyeHHs epeKTNBHOI pobOTK /
TEMI0BOro HaCOCy HaBITb MPY HMU3bKMX 30BHILLHIX 0,6
TeMnepartypax.
0,5
2 15 7 -2 2 7 10 15 18 20

30BHilHA Temnepatypa [°C]

Man. 27: KoediuieHT KopeKLii Ten10BOi NOTYKHOCTi.
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onNTUMI3ALIA TEXHIYHUX TA OIBUYHUX OBMEXEHDb TEMJ10BOro HACOCA

Y peaKknx BUNagKax NoTYXHiCTb TFiOPUAHOI CMCTEMU He BiNOBIAA€E NPUHLUMMNAM MakCMMasbHOT epeKTUBHOCTI, @ FPYHTYIOTbCA Ha
bi3nuHX 06MEXKEHHSX TEMNOBOro Hacoca. OfHNM 3 TaKrX OOMEXEHb MOXe by TV MaKCMarnbHa TEMMePaTypa, AKY MOXxe 3abe3neunTu
TEeMnIOBUIA HACOC 3a PAXyYHOK BHYTPILUHIX 3HAUYEHb, AKNX MOXe AOCArTM 06NagHaHHSA. 3 Li€i NpUYMHN TEMSIOBUI HACOC HE MOXHa
BMKOPWCTOBYBATK 3 yCiMa cucTemamu, AKLLO TifIbK1 BOHM CreLlianbHO He NPU3HayeHi And uiei meTtn.

CueHapili € TIMNOBMM ANA pafdiaTOPHUX CUCTEM, AIKI MalOTb PO3PaxyHKOBY TemnepaTypy nogadi 3azsuyan sue 60 °C. MNpu ybomy
TenoBi HACOCK, HaBMaKW, YaCTo He MOXYTb 3abe3neuyBaTu nogavy Tenna suue 50 °C.

Konwu Taki obmexxeHHA NpUCYTHI, MOXe OyTV BUTFAHO PO3IAHYTM MOXIIUBICTb BUKOPUCTAHHA FiOPUAHOI CUCTEMU, PETYIOUN
TemnepaTypy BifnoBiAHO JO KNiMAaTUUHMX YMOB. KOTen BUKOPVCTOBYETLCA B XONOAHI Mepioaw, KOnv 30BHilLHA TemnepaTypa nepenbavae
TemnepaTypy nofadi, AKy He MoXe 3abe3neyumnTi TeNI0BMIN HACOC, B TOM Yac AIK NPY GifibLL M'AKIMX 30BHILLHIX TEeMMepaTypPHUX yMOBaX,
i OTXKe, Npu GiNbLL HU3bKUX TEMMepaTypax nofdadi, MoXHa BUKOPVCTOBYBATY TEMIOBUI HACOC.

3a neBHMX 06CTaBMH 0OMEXEHHA FBPUAHOT CUCTEMM MOXKYTb BM3HAYATNCA MaKCMMaNbHOK MOTYXKHICTIO TeN0BOro Hacoca. Le
00OMeKeHHs, B OCHOBHOMY, 3yMOB/eHe IBOMa OCHOBHUMM NPUYMHAMW: NepLua 3 HAX NOB'A3aHa 3 iIHBECTULIAMM, OCKINIbKI TenoBui
HaCOC € HaAOPOXKUMM KOMMOHEHTOM riGPUAHOT cMcTEMU; Apyra 3 0OMEXEHHAMY NMOTYKHOCTI e/IeKTPOEHeprii, Lo NOCTAaYaETbCsA 3
Mepexi. Lie 06mexeHHA Moxe NpoABRATACA AK Y NOOYTOBMX cMcTeMax, TaK i y BeIMKMX cMcTemax.

BUBIP NOTY>XHOCTI BIANOBIAHO A0 MAKCUMAJNIbHOI TEMIMEPATYPU HA BUXOJ|

Lle nigxig, SK i Ti, wWo npoinocTpoBaHi Bule, Nepenbdavae
nepemMrKaHHA MK TeMJI0BMM HAaCOCOM i KOT/IOM B 3aN€XKHOCTI
BiZ} 30BHILLIHbOI TeMnepaTypw, TOOTO Bif Tak 3BaHOI TeMrepaTypu
ekBiBaneHTHoCTi. OgHak, Ha BiAMiHY Bif MeTOAIB, 3aCHOBaHMX Ha
ebeKT1BHOCTI TEMIOBOrO HACOCY, B LibOMY BUMaAKy Temnepatypa
€KBiBaNeHTHOCTi PO3Pax0OBY€ETbCA HA OCHOBI KNIMATUYHOI KPUBOI
CcnMcTeMM Ta MakCMMasbHOI TeMnepaTypu TeNIoBOro Hacoca.

lMpouec BU3HAUEHHS MapaMETPIB CUCTEMM BifIOYBAETbCA HACTYMHIM

Llen meTog onTuMmisye NOTY»KHICTb TENIOBOro HACOCa Mo BiHOLLEHHIO
[0 PO3paxyHKOBOI TemnepaTypu: BiH 3MEHLLYE NOro B yMOBax
BVICOKVIX TEMMepPaTyp i 30inbLUye B yMOBaX HU3bKIX Temnepartyp. Mpw
BUCOKUX PO3PaxyHKOBMX TeMnepaTtypax c/lif OLiHNTY iHBeCTuILil,
OCKIJIbKU TEMNOBMI HACOC MOXKe NpaLoBaTy NNLLE KiflbKa rOguH
NPOTAroM ONnanioBasbHOro Ce30HY. | HaBNaKy, AKLLO0 PO3rNAaTy
XONOAHI PpO3paxyHKOBi TemnepaTypu, TOUYKN eKBiBaNI@HTHOCTI
MOXYTb BMHMKATU NPU HUXKUMX TemnepaTypax, Hix Ti, o €

TPaAULMHO OMTUMATBHUMW. Y LibOMY KOHTEKCTI KOPUCHO CKOpUryBatu

YNHOM: . . .
MNOTY>XHICTb CUCTEMU BIANOBIAHO A0 KPUTEPIIB, ONCaHUX BULLE.

1. Bubip NOTYHOCTi KOT/Ia Ha OCHOBI BM3HAYEHOI MPOEKTHOI

NOTY>XHOCTI. ™ A

0000 7]

2. BwusHaueHHA KNiMaTUYHOI KPYBOI CUCTEMM HA OCHOBI 30BHILLIHBOI
TemrepaTypy Ta po3paxyHKoBOI TemnepaTtypy nogadi. BusHaueHHa
MaKCrMaJsibHOT pobouoi TemnepaTypu TENSIOBOr0 Hacoca.

Knimatnuna kpusa

MakcumanbHa Temneparypa

3. Bu3HaueHHA TemnepaTypu nepemmKaHHA, AKa BM3Havae o

nepemMmnKaHHA MiX TeNI0BUM HaCOCOM | KOTSIOM, NPV NePETUHI 50°C
[BOX KPUBWIX. |

4. Po3paxoBytoum NOTY>KHOCTI, HeobXiaHi Ana obirpisy bygisni .
[0 TemnepaTypun nepeMrnKaHHA, BU3HAYEHOI Y NYHKTI 3, i
BMOIp TEMIOBOro Hacoca, HaMbIMKUOro 4O PO3PaXOBaHOI
MOTYHOCTI, 6aKaHO BififaBaTh nepeBary TPOXU HUXKYUM n
napameTpam ribpuaHoi cuctemu.

35°C —

KepyBaHHsA ribpuaHymy cucteMamu, AnA AKUX 3aCTOCOBYETLCA

|
Len TN BUMIPIOBAHHSA, MOXe 3[iMCHIOBATXCA 3a JOMOMOrO T‘p Tc 20°C Te
|
|
|

| |
| |
S 1
Y nepLuomy BUNaKy, XapaKTepHOMY Afisl iHTErPOBaHVIX NiOPUAHIX
. . Tm = Temnepatypa Tp = Temnepatypa
CMcTeMm, AK po3paxyHKoBa TemnepaTtypa, Tak i akTusauin ] T

BIAMOBIAHOIO AXepena Tenna perynTbCa BignoBigHO A0
3MiH 30BHILUHbOI TemMMepaTypu.

JIBOX Niaxopis:

Te = 3osHiluks
Temneparypa

Tc = Temnepatypa
nepemMuKaHHA

Man. 28: BusHaueHHs napameTpiB ri6puaHoi cncremn
Ha OCHOBi Temneparypm

« [Opyrun nigxig perynioe temnepatypy nepemmkaHHA AK
ObyHKLUio Bif po3paxyHKOBOI TeMNepaTypy Ta 30BHILUHbOT
TemnepaTtypu, BUKOPUCTOBYIOUM BHYTPILIHE BifoOOpaXKeHHs
€TaJSIOHHOI KNIMAaTUYHOI KPYBOI, | Kepy€e BMUKAHHAM AxKepen
Tenna BignoBigHO 40 LMX NapameTpiB.
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NPUKITAZ PO3PAXYHKY MTAPAMETPIB: MAKCUMAJNIbHA TEMMEPATYPA, IKY MOXE 3ABE3MEYUTY TENIOBMI HACOC

Fi6puaHa cucteMa PoO3pPaxoBYETbCA 3 YpaxyBaHHAM
MaKcManbHOI TemnepaTypu, AKy Moxe 3abesneunti PDC
[NA BCTAHOBJIEHOI PagiaTOPHOI CUCTEMM 3 HACTYNMHUMU
XapaKTepucTMkamm:

- Temnepatypa npoekty T, =70 °C

« [poekTHa notyHicTb P, .= 10 KBT 3 po3paxyHkoBoto
TeMnepaTypoio 30BHiLHbOro NoBiTpA -5 °C

- XapaktepuctnyHi kpmsi: gme. Man. 29 - 30
+ KomepuinHi noty»HocTi: 6 KBT - 8 KBT - 10 KBT 12 KBT.
1. Bu6ip noryxHocTi KoTna

KoTen noBmHeH maTn NOTYXHIcTb 6inbLuy abo piBHY
npoeKkTHin noTyxHocTi PPR= 10 KBT. BiH noBnHeH
npaLoBaTy Npy TemnepaTypi nogadi B GpikcoBaHin
TOYUi, WO [OPIBHIOE PO3PaXYHKOBIN TemnepaTypi
(T, =70°Q).

2. MoGynoBa KnimaTN4HOI KPNBOI

BpaxoBytloun po3paxyHkoBy Temnepatypy 70 °C
i NnpunyckKawun nagiHHA HaBaHTaxkeHHA npu 20 °C,
OTPUMYEMO JiHINHY KNIMaTUYHY KPMBY TemnepaTypu,
AK Moka3aHo Ha Man. 30.

3. BusHaueHHsA TemnepaTypu piBHOBaru

MepeTuH TemnepaTypu, AKY Moxke 3abe3neumntu PDC,
i KNiIMaTUYHOI KPMBOI CUCTEMU BM3HAYAE PIBHOBAXHY
Temnepatypy T, =5 °C.

4. Bubip TennoBoro Hacoca

3 xapaKTeprCTMYHOT KpMBOI ByaiBIi, MOTYXKHiCTb MpK
Teo =5 °C po3paxoByeTbCa Ha PiBHI 6 KBT, Wo cymicHO
3 TEeNJI0BUM HaCOCOM KOMEPLiIIHOrO TUMY.

BucHOBKIM

Ha ocHOBi NMpoeKTHUX JaHUX MOXHa BuOpaTu
ribpuaHy cmcTemy, Aka rapaHTye TerionocTayaHHsA
npu po3paxyHKOBIN TemnepaTypi 4aHOi cnctemu 3
HACTYMHUMW XapaKTepUCTUKaMMn:

«  MiHimanbHa noTyHicTb Kotna = 10 KBT.
+  HomiHanbHa notyxHictb PDC = 6 KBT

+  Cncrema perynioBaHHA TeMnepaTtypu nogadi Ha
OCHOBI 30BHILLHIX KNIMaTUYHMX YMOB | NepeMnKaHHA
Temnepatypu nogadi mixk PDC i kotnom npu
Temnepatypi 5 °C.

+  T.,=5°Cana 3abe3neyeHHs epeKTNBHOI PO6OTY
TEMNOBOr0 HACOCA HaBITb NPW HU3bKKX 30BHILLHIX
TemnepaTypax.

BuxizHa noTyXHicTb y NopiBHAHHI
3 HOMiHaNbHOI0

Temnepatypa nogaui [°C]

Temnepartypa piBHoBarn

MotyxHicTb [KBT]

140 %
120 %

100 % — —

80 %

60 %

40 %

20 %

0%
=15 -10 &5 0 5 10 15 20
3oBHiLuHA Temnepatypa [°C]

Man. 29: XapakTtepuctuuHi Kpusi COP 3 R32
(3rigHO 3 TeXHIYHOIO AOKYMeHTaLji€lo BUpOGHMKa)

80
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30
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= 0 5 10 15 20 25

3oBHiLHA Temnepatypa [°C]

Man. 30: KnimaTnyHa KpnBa
80 ‘
70

Knimatnuna kpusa
YCTaHOBKM

60 Temneparypatenna, ———

Bupobnexa TH

50

40

patypa
piBHOBaru

20 !
-5 0 5 10 15 20 25

3oBHilLHA Temnepatypa [°C]

30 —

Man. 31: BusHaueHHA TemnepaTypm piBHOBaru

12

10

XapakTepucTuyHa kpuBa
Gynieni

-5 0 & 10 15 20
3oBHiLHA Temnepatypa [°C]

Man. 32: BusHaueHHs NPOEeKTHOI NOTYXHOCTi
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PO3PAXYHOK HA OCHOBI MAKCUMAJIbHOI BUXIAHOI MOTY>KHOCTI

Br3HaueHHs NOTYXHOCTi ri6PUAHOI CUCTEMY 3LIMCHIOETBCA LNIAXOM NEepPexXpPecHOro NOCUMAHHA Ha MOTYKHICTb TENIOBOrO HAacoca Mo
BiAHOLLUEHHIO 10 30BHilLHbOI TEMMEPATYPU 3 MOTY>KHICTIO, HEOOXiAHOW AnA GyaiBNi, @ 3HaUNTb, 3 ii XapaKTEPUCTNYHOK KpuBot. Ha
nepLUMin NOMNAA MOXe 3aTICA, WO el Nigxi 4O BU3HAUYEHHA NapaMeTpiB 6a3yeTbCs Ha TemnepaTypi NepeMmKaHHA MiXK TENIOBMM
HaCOCOM i KOTNIOM, OiHaK, LiA TeMrepaTypa ABMSE COOO0 MLLe TOUKY, B AKIll TEMIOBMI HACOC MOXe MoYaTy NPaLBaTH AK OKpeme
IpKepeno Tensa. Ik NoKa3aHo HIKYe, iBa [XKepera Tenia Moy Tb NpaLoBaTyi ofHouacHo. OgHouacHe BUPOOHULTBO Tenna Bif 060x
L>Kepen TPUBAE A0 AOCATHEHHA CTaHy, KONM 6aXKaHOo BUPOONATY TEMSIO TifIbKM 338 AOMOMOrO0 KOHEHCALINHOMO KoT/a.

Lito ymoBy MOXHa BM3HauMTK 3a JONOMOrOl0 OAHOrO 3 TPbOX METOAIB, ONncaHux BuLe. [1Bi 3ragaHi TemnepaTypu BU3HAYalOTbCA AK
BEPXHA Ta HUXKHA TemnepaTypy NepeMmKaHHsA BiANoBigHO.

Br3HaueHHA NOTYXHOCTI TennoBoro
Hacoca B ribpuAaHii cucTemi Ha OCHOBI A
MaKCMManbHOI NOTYXHOCTi TeNNOBOro P-noTyHictb

Hacoca BinoOBiAaE HACTYMHUM NMYHKTaM: n

1. BuW3HAYeHHA BCTAHOBJ/IIOBAHOIO —
TENSOBOro Hacoca BiAMoOBiAHO A0
NPOEKTHMX OOMEXEHD.

XapakTtepuctuyHa
KpuBa 6yaisni

BuxigHa notyxHicTb
PDC

2. Bu3HayeHHA NOTYXXHOCTi TENI0BOro -
Hacoca, BiANOBIAHO A0 NYHKTY 1.

3. [lepeTrH XxapakTepuCTUYHOI KPUBOI
6yniBni 3 KpMBOK MOTYXKHOCTI
TEeMNnoBOro Hacoca A/ BU3HaUYeHHA
BEPXHbOI TOUKM NePEeMMKaHHS.

4, BuM3HaAUY€HHA HUXHbOI TOYKMN
nepeMmnKaHHsa OgHMM 3 OMUCAHNX
BULLEe crnocobiB.

v

20°C Te
|
& | i
& .
— |
Tp = Temneparypa Tci =Bepxua temnepatypa  TCS =HwuxHA Temnepatypa Te = 3oBHiwHA
npoeKTy nepeMinKaHHsa nepeminKaHHs Temneparypa

Man. 33: Po3mipu ri6pugHoi cicTeMu Ha OCHOBi NOTY>KHOCTI

3HOBY > TaKU, AOMYCKAETbCA PETYNOBaHHSA 3a JOMOMOror BOYJOBaHOIO abo 30BHILLHBOIrO KOHTPOsepa. Y Ipyromy BUMafKy KOHTponepy
HeoOXiHO OTPMMYBATU Taki 3HAYEHHS: 30BHILLHA TEMMepaTypa, TemMnepaTypa noAadi Ta 3BOPOTHOI NMofaui, LWob KOHTPOSIOBATU BUXIAHY
MOTYHICTb CUCTEMY Ta B3HAYaTN BEPXHIO TOUKY NePEMUKaHHA ANA BUMKHEHHA KOTNa. TemnepaTtypa nofadi Ta 30BHILLHA TeMnepaTypa,
AIK MOKA3aHO BHLLe, HeOOXifHI N5 BUSHAUEHHSA HUXHbOI TOUKY NepeMUKaHHA Ta BUMKHEHHS TEMIOBOro Hacoca.
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NMPUKNAZ PO3PAXYHKY MAPAMETPIB: MAKCUMAJNIbHA TEMIMEPATYPA, IKY MOME 3ABE3MEYUTI TENIOBUIA HACOC

FbpraHa cucteMa po3paxoBYETbCA 3 ypaxyBaHHAM JaHVIX NPUKIAZY 2, ane 3 0OMeXXeHHAM MNOTYKHOCTi TEMSIOBOrO
Hacoca Ao 6 KBT.

KpviBa mOTY>KHOCTi TeNNOBOro Hacoca NoTyXHicTio 6 KBT noka3saHa Ha Man. 34. [ina uboro npuknagy 6epetbca
XapaKTepMCTUYHA KprBa 3 TeMnepaTypoto nogayi 6°C.

1. Bu3HaueHHs BepXHbOi TeMmnepaTypu nepemMnKaHHsA i

MepeTuH xapaKTepruCTUYHOT KpMBOI ByaiBMi 3 KPMBOO 10
BVIXiZHOI NOTY>KHOCTi TEMNJIOBOr0 HaCOCa AO3BOJIAE 3HANTN
BEPXHIO TeMNepaTypy NepemMuKaHHs, Aka y BUNagKy, wo & 8 ~
OC E‘ /—
po3rnagaeTbca, ctaHoBUTb 4 °C. £ 6 |
" T /\
2. BusHayeHHA HIHKHbOI TEeMNepaTypy nepeMnKaHHsA £ . \
o
=
[MpogoB:KyoUMn Po3paxyHKN MPUKIAAY 2, MOXHA NPUMYCTUATI, ) \\
L0 ANA NPUHLIAMY MaKCUMabHOT eeKTUBHOCTI HUXKHSA \
Temneparypa nepeMnKaHHA NiZTPUMYy€ETbCA Ha piBHi- 1 °C. 0 I~
-5 0 5 10 15 20

BucHOBKM

. . 3oBHiLHA Temnepatypa [°C]
Ha ocHOBI NpOeKTHUX AaHNX MOXHa BMOpaTy FribpugHy

CHCTEMY 3 TEMIOBMM HAaCOCOM, OBMEXKEHY MOTYXKHICTIO Man. 34: XapakrepuctuuHa Kpusa byaisni
6 KBT 3 HacTynHMMUN XapaKkTepucTnkamm:

«  Koten notyxHictio 10 KBT.

«  TennoBuin HaCOC HOMIHaNIbHOI MOTYKHICTIO 6 KBT.

. /—
«  CucTema KOHTPOJIO TeMMNepaTypy Mofauli, Lo 6a3yeTbea = _—
g g q g 6
Ha 30BHILWHIX KNIMaTUYHMX YMOBaX, TeMnepatypi ?
3BMYANHOI MoAauyi Ta 3BOPOTHOI Mofavi: : 4 _| \
é BepxHa Temnepatypa v \
TennoBuni Hacoc Mae NpaLoBaTh NPY TemnepaTtypi BuLLe 2 o _|  nepemukanua N

4°C, AN

0 N
Koten ITEI'IHOI?VII/I Hacoc 6yze yBIMKHEHMMU B Jliana3oHi = - - 0 15 o
Temnepatyp Big -1 o 4 °C o
KoTten yBiMKHeHW B aBBTOHOMHOMY PeXK/Mi Py Temnepatypi 3oBHiluHs Temnepatypa [°C]

Huxye -1 °C. - ..
Man. 35: IgeHTndikauia BepxHboi Temnepatypu

nepeMmnKaHHA
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MNEPEBIPKA TEMJIOBOIro HACOCA 3A KOE®ILIEHTOM HABAHTAMKEHHA

NMOTYXHICTb TEMJIOBOINO HACOCA B 3AJIEXXHOCTI BIf, 30BHILWHbOI TEMMEPATYPU TA
KOE®ILIEHTA HABAHTAMEHHA

Tennosi Hacocy TUMy “NOBITPA-BOLA" He TiNIbKM 3MiHIOTb CBOIO epeKTUBHICTb BiiMOBIAHO 40 KONMBaHb 30BHILUHbOT TEMMEpaTypu,
ane " TakoX PerynooTb BUXiAHY MOTYXKHICTb Y BigNoBiab Ha Ui 3MiHW. CTyniHb Ui€l 3MiHN 3aneXXuTb Bif, KOHKPETHOI TEXHONOTIT Lo
BMKOPUCTOBYETbCA B TENIOBOMY HACOCi.

Ha rpadikax, npefctaBneHnx Ha Man. 36, noKa3aHo BMIMB 30BHILLHbOT TEMMepaTypy Ha MPOAYKTUBHICTb TEMIOBOr0 HACOCA, PO3Pi3HAIUM
[Bi OCHOBHI TeXHONOT i, AKi 3apa3 NpeAcTaB/ieHi Ha PUHKY: Ha OCHOBI rasy-xonogoareHTy R410 Ta Ha 0cHOBI BUKOpucTaHHA R32. Ha uux
rpadikax niHia npepcTaBnse 25 % BUXigHOI NOTYXXHOCTI TennoTu. Llel enemeHT Mae BupiLLanbHe 3HaYE€HHS, OCKINbKI BiH OOMeXye 30HY
perynioBaHHA Cy4YaCHNX KOMMPECOPHYX MALLVH. IHLIMMU COBaMMU, Lisi MeXKa NMO3HAYa€e KoediLliEHT HaBaHTaXXEHHS, HIKUe AKOro TEMN0BUN
HACOC NMOYMHAE LMK BMUKAHHS Ta BUMMKAHHSA, 3HUXKYI0UM 3arajibHy e(eKTUBHICTb CMCTEMU, BifMOBIAHO 0 NPOiNCTPOBAHUX KPUBUX
Ha Man. 36. Lo 0611acTb MOXXHa BU3HAUNTV K KPUTUYHWIA Aiana3oH PerynoBaHHs.

R410 R32

160 % 160 %
2 2
2140 % 2 140 %
£120% 2120%
£100% — 100 % _—
é. 0 / 'g. 0
580% — 5 80%
P Sl =
£ 60% £ 60%
£ £
2 40 % £ 40%
£ 20% £ 0%
= 0% = 0%

-15 -10 -5 0 5 10 15 20 -15 -10 -5 0 5 10 15 20
3oBHiluHA Temnepatypa [°C] 3oBHiluHA Temnepatypa [°C]
Man. 36: 3miHa NOTY>KHOCTi TeNNOBOro Hacoca Npu 3MiHi 30BHILUHbOI TeMMepaTypu Ta BUAINEHHA KPUTUYHOTO Aliana3oHy perynioBaHHA

POBOYUI AIANA3O0H TEMJIOBOIrO HACOCA TA KPUTUYHUIA AIANA3O0H PErYJIIOBAHHA

3 CniBCTaBEHHA KPYBYIX, LLO NPeACTaBNATb NOTYKHICTb TEN/IOBOrO
Hacoca Ta XxapakTepucTUYHOT KpMBOI OGYAiBAi, BUHUKAOTbL ABa

OCHOBHI CLeHapi: 1,2
«  [lepwwnin BUNagok Mae micLe, KOnm xapakTepncTnyHa Kprea 1,0
OyniBni 3aNMWLAETLCA NOCTINHO HIKYE KPUBOI MOTYKHOCTI =
TENI0BOro Hacoca. Lie cTocyeTbca cucTem, fie TenoBuin HacoC % L
€ EAVIHVM [Kepenom OnasieHHsA i TOMY MOBWHEH 3a40BOJbHATU g o6
BCi Tennosi notpebu 6yaisni 3a 6yab-AKUX KNIMaTUYHNX YMOB. c /
OpHak MU aHani3yemo He Lo cuTyaito. é 0,4
v
«  [pyrui Bunagok, 3 iHWOro 60Ky, BUHVIKAE, KONV XapaKTepPUCTYHA = 0,2 /
KpvBa OyiBni NepeTUHAE KPYBY MOTYXKHOCTI, LLIO BUPOGAAETLCA
TennoB1M HacoCoM. TOUKa NepeTrHY Ha3MBAETbCA “TOUKOIO e
eKBiBaNeHTHOCTI". Y ribpupHmMx cuctemax TemnepaTtypa 0,0 02 04 06 038 1,0 1,2
eKBiBa/IeHTHOCTI 3aBX V1 BILLA 33 pO3paxyHKOBY TemrepaTypy MpoAyKTUBHICTS TeN10BOro Hacoca

Man. 37: 3miHa NpoAYKTMBHOCTi TENIOBOr0 Hacoca B
3anexHocTi Bif KoediljieHTa HaBaHTaXKeHHSA
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(@] | IHTepsan po6otu Tennosoro Hacoca

A Kputnuna 30Ha moaynAujii Tennosoro Hacoca

Man. 38: BusHaueHHsA Temnepatypu KoediljieHTa HABaHTaXXeHHsA
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BwixigHa noTyXHicTb y NOPIBHAHHI 3 HOMiHaNbHOK

IHTepBan po6oTu KoTna
[@] | IHTepsan po6oTn Tennosoro Hacoca

A KpvtnuHa 3oHa Mmoaynauii Tennosoro Hacoca

Y ribpraHMNX cMCTEMAX 3 TOUKM €KBIBaSIEHTHOCTi MOXHa rpadiuHo
BUBECTY (AK NOKa3aHO Ha Man. 38) 30BHiLLHIO TemMepaTypy, BULLEe
AKOI TENMIOBUI HACOC MOYMHAE aKTNBYBaTU LUKV BMUKaHHA/
BYIMMKAHHA.

Lia TemnepaTypa ABnae coboto Touky, B AKi 6yaiBna notpebye
MeHLUe 25 % NOTYXHOCTI, O NOCTAYAETbCA TENIOBMM HACOCOM,
i uA TemnepaTypa byge Ha3nBaTUCA TEMMePaTypPoto KoediLlieHTa
HaBaHTaxKeHHs (Tfc). TakM UMHOM, TEMMEPATYPHII Aiana3oH MixX
TemnepaTypoto KoeodillieHTa HaBaHTaxeHHs (Tfc) i TemnepaTtypoto
BVIMKHEHHS CYICTEMM AIBJISIE COOOH KPUTUYHI Aiana3oH PerysoBaHHS.
BaxnnBo 3a3HaunTy, WO KPUTUYHWIA Aiana3oH perynoBaHHA €
NPONOPLIMHNM fiana3oHy MiX TeMNepaTypoIo eKBIBaNEHTHOCTI Ta
TeMnepaTyporo NPUNUHEHHS HaBaHTaXKeHHA. OCTaHHiIl iana3oH Takox
BiZNOBigae pobouomy flianasoHy TEMNIOBOro Hacoca. Ak npaswuso,
KPUTUYHWI fiana3oH perynioBaHHA 3a3Bmyan ctaHoBuTb 30-40 %
BiZ} pO6G0YOro [liana3oHy TeMnepaTypy TEMIOBOrO Hacoca. Baxxnneo
NigKPeCanTK, WO LA NPONOopLiA € TEOPETUYHOIO | 3aCTOCOBYETHCA,
KON TennoBmIn Hacoc npautoe Ha 100 % CBOEI MOTYKHOCTI B TOUL
eKBiBaneHTHOCTI. OfHaK, Ha NPaKTWLi, TapaMeTPy KOMePLINHNX
TENnoBMX HacoCiB nepenbayaloTb NEBHI CTPUOKM Y BUXiHIN
MOTY>HOCTi Takoro 06/1agHaHHs. [opeUHO 3a3HaumTK, Lo UM GifbLua
MOTY>KHICTb TEM/IOBOIO HAaCOCa NOPIBHAHO 3 TeopeTnyHnMM 100 %
B TOYLi €KBIBANIEHTHOCT, TVM GiNblUNIA BifCOTOK KPUTUYHOTO
[Jiiana3oHy NOPiBHAHO 3 POGOYMM Jjiana30HOM TEMIOBOro Hacoca.

N1 Kgitenb 2025

TaKM YMHOM, PETENbHUIN PO3PaXYHOK KoediLliEHTa HaBAaHTAKEHHS
TennoBOro Hacoca HapaAacTb NepeBary TeNnIoBMM HacocaMm 3 ieLLo
MEHLLIOK MOTY>KHICTIO, HiX PO3Pax0BaHOI0, @ He HAAMIPHO BENINKIM
pO3Mipam yCTaHOBKMW. IHTYITUBHO 3p03yMifo, L0 TeMI0BKI HACOC
BEJVKOI MOTYXKHICTIO YBilifie B 30HY KOediLlieHTa HaBaHTaXXeHHs Npu
HUKYil 30BHILLHIN TeMnepaTypi, HiX HACOC MEHLLOT NOTYKHOCTI.

Micns BU3HAUEHHA KPUTUYHOT 30HU MOZYNALLT HEOOXiZHO OLiHUTY
€HEepreTMYHNI BN/MB Ha BECb POOOUNIA LIMKN TEMIOBOIO Hacoca.
[HWYIMY CoBamK, HEOOXIAHO BUSHAUMTY, CKINbKY EHEPTiT BTPAUaETbCA
yepes HeeeKTUBHICTb NMPU 3HUKEHVIX HABAHTAXKEHHSIX NOPIBHAHO
i3 3arafibHOI eHEpTiElD, BUPOONEHOIO TEMNOBUM HACOCOM 3a BECb
onantoBasnbHuiA ce30H. LA oLjiHKa BUMarae aHanisy GakTyHoI 3MiHy
30BHILUHIX TeMNepaTyp No BifHOLLEHHO A0 MiCLA BCTAHOB/IEHHA
TEMMI0BOro Hacoca B Halin ribpuaHin cuctemi.
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EHEPTETUYHI HAHHUKU TA CMPOLUEHI KJTIMATUYHI MOAEJI

IcHye KinbKa gxepen gna oTpUMaHHA
iHpopmaLii Npo NOroAuHHI TpeHAau 25

30BHiWHbOI TemnepaTtypu. OpgHak,
He3BaXkakuun Ha Te, WO Ui AaHi €
Ha13BMYANHO TOUHUMU, TX MOXe ByTu
Ba)KKO iHTepnpeTyBaTW, KON BOHU
npepcTasneHi rpadiuHo. K NokasaHo B
npuknagi Ha Man. 39, 306paxeHnin TpeHg
He fja€ 6e3nocepeiHbOro yABNEHHS NPO
KiNIbKiCTb CE30HHNX rOAMH

Temnepatypa [°C]

-5

Jlncronag

IpyneHb
CiveHb

JloTtnin

bepeseHb

Aprile

Man. 39: TunoBi 3MmoBi TeHAEHLii 30BHilWHbOI TemnepaTypu (MinaH)

[nAa Kpalyoro aHanisy Takmx AaHNX KOPYCHO PO3AINTYA 30BHILLIHIO
Temnepatypy Ha iHTepBanu, Ak npasuno, B 1°C, i migpaxysatu, CKinbKuy
rofViH NPUMNaga€ Ha KOXKeH iHTepBan 30BHILLHbOI TeMnepaTypu.
TvnoBa TeHAeHUiA B LbOMY rpynyBaHHi NPOiNCTPOBaHa Ha
Man. 40. Ba>knnBo 3a3HaunTK, WO KOXHA JIoKaLia maTume CBil
rpadiuHmin WabnoH. OgHak, cnpocTyBLUK Ui rpadiku, MU MOXeMO
BMIOKPEMUTY XapaKTePHi AaHi, CNiNbHi ANA UuX TeHOEHUIN.

3aBAAKM UMM CMPOLLEHHAM MU MOXEMO reHepyBaTu CrpoLLeHi
KMiMaTWYHI KpUBI, AKi, XO4a i He NigxoaATb ANA AeTalIbHOrO MPOEKTHOrO
aHanisy, Bce X MOXYTb CNyryBaTy 3arajibH1M OPIEHTUPOM ANA
npoekTyBanbHMKa. [MprKnag Takol CNpoLLeHOl KPMBOI MOKa3aHo
rnomMapaHyeBuMm Konbopom Ha Man. 40.
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Ak BuAHO 3 rpadika Ha Man. 41, Ui Kp1Bi MOXKHa pO36UTK Ha TpK
NerKo ipeHTndIKoBaHi irypu:

1. CepenHbopiuyHa TemnepaTypa, po3paxoBaHa 3 BUKOPUCTAHHAM
rpagyco-gHiB i TPMBANOCTi TPAAULINHOIO ONantoBasbHOro
nepioay, ABNA€E CO6010 CepefiuHy CMPOLLEHOT KPUBOI.

2. Po3paxyHkoBa TemnepaTypa BU3Ha4yaE NoYaToK KpuBoi Ta il
NPOTAXHICTb Ha TeMNepaTypHIi WKani.

3. BwucoTa KpuBOT NoB’A3aHa 3 CepefHbOo TPUBaNicTio
OManoBanbHOIO CE30HY.

Lli mogeni KopucHi ona eHepreTrYHMX po3paxyHKIB, OCKIIbKY MoLLa
nif KPVBOIO Mi>K ABOMA 30BHILLHIMY TeMnepaTypamu NpeaCcTaBnsae
rOAVHM POBOTU CMCTEMM MiXK LIMMIK ABOMa TEMMepaTypamu.

AHanizytoun Ui cnpoLueHi mogeni 30BHiLHbOI TeMmnepaTypu, MOXHa
PO3AiNnTY ONantoBanbHMI CE30H HA TPY EHEPropeneBaHTHI 30HN:

«  Hanepuy 3oHy npunagae 10 % onantosBanbHOro rnepiofy, BOHa
XapaKTepur3yeTbCA eKCTPEMabHO HU3bKUMU TeMNepaTypamu,
Lo BMMarae 6inblUol MOTYXKHOCTI Bifj CCTEMMW OMaNIeHHs.
OpHak, 3 eHepreTUYHOT TOUKM 30PY, LAl 30HA MA€E He3HauHe
3HAUEHHS, OCKINIbKM Ti YacoBa TPUBaAJIiICTb OOMEXKEHaA.

«  [pyra30Ha, Ha AKy npunagae 80% onantoBasnbHOro nepiogy,
€ HalGiNblL EHePreTNYHO 3HaUYLLO AJiA NOTPeb onaneHHs
B3VIMKY.

«  3iHworo 60Ky, Ha TpeTio 30HYy npunagae pewTta 10% yacy
OonaneHHs i BOHa XapaKTePU3YETbCA MEHL CYyBOPUMM
TemnepaTypamu, o pobuTb ii NPaKTUYHO HECYTTEBOIO 3
eHepreTMYHOI TOUKM 30pY.

B pamkax cnpoLleHnx eHepreTuyHUX mogenemn nogin umx cmyr
BiAHOCHO NPOCTUI | 3aNeXNTb B OCHOBHOMY Bif aMMITYAN KPUBKX,
TOOTO Bifi PO3PaxyHKOBOI TEMMepaTypy i CepeaHbOI TemnepaTypu
cmcTemu.

Cnpouuytoun fani, MOXHa 06UMCIINTY TeMnepaTypy, BULLE AKOT
NIOAVIHA 3HAXOAMTbCA B eHeProHeuyTMBOMY Aiarna3oHi, Ha OCHOBI
aMniTyAn 3MMOBOI KPMBOI €TanoHHOI KniMaTnyHoi mogeni. Lia
TemnepaTypa 3anuLaETbCA MPAKTUYHO NOCTIMHOIO | CTAHOBUTb
npubnmsHo 25 % Bif amnniTyau KPUBOI.

|
£\ 80%
/ \ arpisaritn

10% / 10%
TpuBanicTb TpuBanicTb
HarpiBaHHA HarpiBaHHA

3
| | \\
-5 0 5 10 15 20
€ 25% blq 50% bla 25% bl

Man. 41: OcHoBHi o6nacTi cnpolyeHoro KnimaTuuHoro rpagika

CNPOLLEHA NEPEBIPKA HA OCHOBI KOE®ILIEHTA HABAHTAXKEHHA

KopoTiue Kaxyuu, BU MOXeTe NepeBipuTU MOTYXKHICTb TEMIOBOIrO HACOCa B ribpUAHil cMCTeMi, BUKOHABLUM TPU MPOCTUX KPOKM:

1. Bu3HauTe, BUXOAAYM 3 MOTYXKHOCTI TEMIOBOIO HACOCa | TOUKM eKBIBAIEHTHOCTI, KPUTUYHMIA Aiana3oH MoaynALil, AKWIA, AK MPaBuio,
cTaHoBUTb Big 30 % 7o 40 % Big poboUOro fiana3zoHy TemnepaTypu TENSIOBOrO HACOCa.

2. BMKOPWCTOBYHOUV CMPOLLEHY KNIMAaTUYHY MOZE/Ib, MOXXHA BU3HAUNTN eHEPreTUUHO HENTPasbHY 30HY, AIKa Bignosigae npubnmsHo

25 % po3paxyHKOBOrO [iana3oHy Temneparyp.

3. [epekoHantecs, WO KPUTUYHWI Aiana3oH MOAYNALiT 3HAXOAUTbCA B @eHepreTUYHO HeNTPasbHI 30Hi.

N1 Kgitenb 2025

29



BanuTtynte npoaykuito Kaneddi B marasmHax www.pivduyma.ua

MOACHEHHA:
AKNObYAYBATU CIPOLLUEHI KJTIMATUYHI KPUBI

450

[lns NpoBefeHHs OLiHKM eHeproedeKTUBHOCTI MOXKHa JOCUTb 0 .
g o .y VH
TOYHO ONMCaTN TeHAEHLT 30BHILUHbOI TeMMepaTypy B KOHKPETHIN 0 i
MiCLLeBOCTI 3a JOMOMOroto 3BefeHnx rpadikis. Ha uux rpadikax 0
Ha oci abcLc BilKnafeHi TemnepaTypy 30BHILIHbOIO NOBITPSA, a o
Ha OCi OPAMHAT - CyMa FOAMH, KON NPOTArOM 3IMOBOIO CE30HY 0
Temneparypa focArasa NeBHOro 3Ha4YeHHA Ha BynuLi. -
[ins cnpoLueHHA po3paxyHKyY TaK1X 3BefeHX rpadikiB GakTNUHNUN 100
TPEeHA MOXKHa iHTePMOJIBaTK 33 JOMOMOr0l HOpManbHUX abo 50 I I I i
rayccoBumx Kpumx. Lli KprBi BU3HauYaloTbCA PIBHAHHAM, BUPaXKEHNM e
y bopmyni A, sike XapaKTepr3yeTbCA NKLLE TPbOMA MapaMeTPaMu, K
MOX<Ha JTErko OTPMMATK 3 CepeHiX KNMiMaTUYHKX faHKX BiAMoBigHOI 4D
MiCL{eBOCTi. 4w /‘\ Minan
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+  H=KOHCTaHTa, Wo npeacTaBase 3arabHy KinbKiCTb FOANH 250
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00UNCINTI, MOMHOXIBLLW KifIbKiCTb OMatoBasibHUX AHIB Ha -
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q -
¢ O0=CTaHAaPTHe BiAXWIEHHS, AKE NOKA3Ye, HACKINbKN LUPOKNM THHLBL A0V 28466700 VNRBRRBEBT B DD
abo By3bKUM € po3nogin Temnepatypu. O6UNCIOETbCA 3a .
d)opmynmo B. 400 Heanonb
+ Tm - cepepHA TemnepaTypa B HaCeNEHOMY MYHKTI, AKY 350
MOXHa PO3paxyBaTh, BUXOAAYM 3 KifIbKOCTi rpafyco-AHiB 300
y HaceneHomy nyHKTi (GG) Ta TPMBaNoCTi onanioBasbHOro 250
Ce30Hy, 3a popmyrnoto C. 200
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Man. 42: KnimatnuHi Kpusi
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CXEMA 3ACTOCYBAHHATIBPUAHUX

CACTEM

Lomeriko Mauuemmi

Ha HacTynHux cTopiHkax 6ynyTb npefcTaBneHi feski GpyHKLiOHaNbHI cxemMu ribpuaHNX
CUCTEM 3 METOI HaflaHHA iNoCTPaLii OCHOBHUX KOMMOHEHTIB i JIOTiKN NOEAHAHHS,
MOB'A3aHMX 3 FOPUAHUMY CUCTEMAMM Pi3HOT CKNAJHOCTI.

lMepLui YOTMPM CXEMY CTOCYIOTLCA TUMOBKX MOOYTOBMX YCTAHOBOK. [eplua cxeMa OKpecoe
ribpuaHy cuctemy, npr3HayeHy ans 06CyroByBaHHsA CUCTEMU OMaeHHs Ta BUPOOHMLITBA
rapaJoi Bogu ansa nobytosux notpeb. [lpyra cxema, 3 iHWOro 60Ky, PO3WMPUTL CBOIO
bYHKUiOHaNbHICTb, BKNOUMBLLN B cebe BUPOOHNLITBO OXONTOLKEHOT BOLM 3a LOMOMOT 010
TEenao0BOro Hacoca.

[ CXEMA 1 | | CXEMA2 |

Nl
MOBYTOBA CUCTEMA X ¥ MOBYTOBA CUCTEMA e ;_\%;

AR = 5
7N /’/l|\\‘\

NS

TpeTa i yeTBepTa Cxemun NOBTOPIOKOTb NONEPEAHI, 3 TIEI Pi3HNULEID, WO rapava BOAa
BUPOONAETHCA HE MUTTEBO, A 3a [LOMOMOTOI0 HaKOMMYyBaya.

CXEMA 3 | [cxemas |

Al Al
MOBYTOBA CUCTEMA N MOBYTOBA CICTEMA XY A
/,/ \\\ 7|\

I

\\\\h
P,
7

N1 Kgitenb 2025

OcTaHHi ABi cxeMun cTOCylTbCA GinbLy
CKNTaHUX pilleHb, NPU3HaYeHNX AnAa
GiNbLIVX CUCTEM, LLO ileanbHO NiAXoAATb
L9 3a[J0BOSIEHHSA MOTPe6 BeNVKIX OyiBerb.
[M'ATa cxema nokasye ycTaHOBKY, AKa
30pi€HTOBaHa BUK/OYHO Ha BUPOOHULITBO
TEenoBOI eHeprii, WO BUKOPUCTOBYETbCA
AK 11151 OMasIeHHs, TaK i Ans BUPOOHMULTBA
rapayoi Bogu. binblua NOTYXHICTb LKMX
YCTaHOBOK [J03BOJIAIE peanisyBaTy 6inbL
THYYKi pilleHHs, npuaaTHi Ana 6inbL
LOCKOHANIOro Ta epeKTUBHOTO yNpaBiHHSA
TeMnIOBMM NOTOKaMW.

CXEMA 5 |

YCTAHOBKM CEPE[JHbOrO TA <
BESIMKOIO PO3MIPY _;,/

®

el

L

°)

LllocTa cxema, 3 iHLWOro 60Ky, CTOCYETbCA
BUPOOGHULITBA TEMJIA Ta OXONIOAXKEHOI BOAY;
3HOBY X TaKy, GinbLLINA PO3MIP CMCTEMK
pobuTb MOXNMBUM Binblw edpeKTBHE
YNpaBiHHA eHeprieto 3aBAAKY peKyrnepaLii
Tenna nig Yac BUPOOHMLITBA OXONOAMKEHOI
BOAMW.

| CXEMA 6 |
YCTAHOBKW CEPEAHbOIO TA 3\"'//4 Y.
BE/IMKOrO PO3MIPY _;’/'@\&_ N
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CXEMA 1-NOBYTOBA CUCTEMA: OMANEHHA TA MUTTEBE BN

MigxoanTb ANA BUKOPUCTAHHA ri6puMAHOI CMCTEMW B ManuX i
cepefHix XUTNOBMX NPUMILLEHHAX.

KoTen i TennoBmin HACOC MiAKIIIOYAOTLCA NApanenbHO 40 TENIOBOro
6aKa-HakonuuyBayva 3 4 nig'eqHaHHAMYN 3 6OKY NEPBUHHOTO
KOHTYpy. [lBa AKepena Tenia MoXyTb npaLoBaTyi No Yepsi abo
O[HOYACHO, HAKOMMYYBay TaKOX Ai€ AK rigpasnivyHn cenapaTop
i pOOUTb ABa KOHTYPY HE3ANEXHUMU.

Bak-HakonuuyBay NoBUHEH OyTV PO3PAaxOBaHUIA BiAMOBIAHO
[0 eKcnyaTtalifiHMx BUMOT TeMNI0BOro Hacoca. 3anexHo Big
MOTY>XHOCTi TEM/IOBOrO HACOCa, /1A OMOMIMKHMX YHKLii yCTaHOBL
HeOoOXiHNI 3aBXAY AOCTYMHUIA MiHIMAaNbHUN 06'€EM TEXHIYHOI
Boawu (auB. lgpaBnika 64).

TennoBa eHepris BiOMPaETbCA 3 6aKka-aKyMynsaTopa Yepes Hacocu
Y BTOPUHHOMY KOHTYPI, fIKi )KUBMATb CUCTEMU OManeHHs OyaVHKY.

TennoBWit HACOC MOBMHEH OYTU 3axuLleHui Bif 3abpyaHeHb
cnevyianbHUM dinbTpoM-geLuiamatopom. Kotesn Takox MoBUHEH
6yTV 0bnagHaHWI AeLwnamaTopom (3aX1CTOM Bif 3abpyaHEHD)
3 LI€I X MEeTOl0.

OCKinbKy TENI0BMIA HACOC PO3TALLOBAHUI 330BHi, BiH MOBMHEH Oy T
3axu1LeHN Big MOPO3Y B pasi BifKNOUeHHA enekTpoeHeprii Ta
MiHYCOBVIX TeMnepaTyp 3a 4ONOMOrOI0 CrieLiiaiibHNX MOPO303aXMCHUX
KnanaHis. ANbTepHaTVBOI € JOAABAHHA MMIKOMIO JO BCi€i BOAN
B CUCTEMI.

| Harpis 6oiinepa + Tennoswil Hacoc |

| Harpi 6oitnepa

3a NeBHUX KNIMaTUYHUX YMOB i HaBaHTa)KeHHA Ui ABa
eNeMeHTM MOXYTb NnpautoBaTu napanenbHo. bonnep
nigBvwWye Temnepatypy BOAW B CUCTEMi JO MEBHOro
3HaUYeHHH, B TON Yac AK TEMNOBU HACOC NPALIOE B PEXUMI
nonepefHbOro HarpiBaHHA Ta yTPUMaHHA.

Konu 30BHiWHI ymMOBM 0CO6/MBO CyBOpi, EKOHOMiUYHa
OOLiNbHICTb BUKOPUCTAHHA TEMIOBOrO HaCOCY BTPAYa€ETbCA.
Y LuboMy BUMAZKy BCIO TEMIOBY €Heprito BUPOONAE KOTe.
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Man. 43

lfocnopapcbko-nobyToBa BoAa BUPOOGASETLCSA KOT/IOM B
NPOTOYHOMY pexumi. Lle ekoHOMUTb MicLe, OCKINbKN He
NoTpibHO BCTaHOBIOBATK NOBYTOBMI 6ak AnAa 36epiraHHA
BOAOW, afie MAa€ Heaonik, 60 He moxe 3abe3neuntn barato
CMNOXK1BaYiB 0gHOYaCHO.

MpoTouHe BUPOOGHULITBO Ternia ra30BrM KOT/IOM 03HAYaE, Lo
bYHKUiA onaneHHs, Aika NiATPUMYETbCA TEMTOBMM HAaCOCOM,
He NepepuBaETHCS.

3abe3neyeHHA npotoyHoro Bl rapaHTye BifcyTHICTb yMOB
Insi PO3BUTKY OakTepill nerioHen; rapaya Bofa rotyeTbca
TiNIbKU B MOMEHT BUKOPUCTaHHA. ToMy TepmiuHa fe3iHbeKuin
po3nogainbyoi Mepexi He € HEOOXigHOM.

Ha piarpamax BHM3Yy CTOPIHKM MOKa3aHO Pi3Hi pexumn
poboTu uiel KoHbirypaui.

3anponoHOBaHa Cxema LWNPOKO BUMKOPUCTOBYETbCA Y
BUMagKax MogepHisauii cuctemm 3 fogaBaHHAM TEMNIOBOrO
Hacocy Ao icHyluoro kotna. MogepHizoBaHi cuctemn B
OCHOBHOMY BMKOPWUCTOBYIOTbCA fiMLle ANA OMNaNeHHA i He
ob6nafHaHi BignoBigHUMN TepMiHanaMu AnA OXONOOXKEHHS.

AKLLO B CMCTEMI NPUCYTHI TEMSIOBEHTMAATOPU abOo Nigorosi
CMCTEMU 3 CUCTEMOIO OCYLLEHHSA MOBITPA, CXeMa TaKOXK MOXe
BMKOPWCTOBYBATUCH | AJ11 OXONTOLKEHHA.

| HarpiBanHsa TennoBoro Hacoca |

| HarpiBanHs Tennosoro Hacoca - boiinep Bl |

Konun 30BHilWIHA TeMnepaTypa He HaATO HM3bKa, TEMIOBUN
Hacoc npaute 3i 3HavyeHHsm COP, wo pobutb 1oro
€KOHOMIYHO BUFIAHNM Y MOPIBHAHHI 3 KOT/IOM.

Hal6inbw ouyeBMAaHO MepeBarow Liei KoHOirypadii € Te,
Wo KoTen moxke nogasaty [BI1 B MUTTEBOMY peXKnMi, B TON
yac AK TENIOBUIM HACOC NapasnesibHO NOJAE TEMJIO B CUCTEMY
OnasneHHs.

\A IES
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CXEMA 2 - NObYTOBA CNCTEMA: OMANEHHA, 0X0JIOAMEHHA TA MUTTEBE Bl

Ha BigmiHy Big monepefHboro BMNagKy, faHa KoHirypadis
3aCTOCOBYETbCA, KOMW B ManuX i CepefHiX XKUTIOBUX CUCTEMaXx
€ HeoOXiHICTb BUPOONATY OXONOLXKEHY BOAY 33 AOMOMOTOK
TEMJIOBOro HacocCa AnA Lifien OXONOOXKEHHS.

TennoBni po3gintoBay NigKNYaETbCA TiNbKM A0 FiNIKK TENIOBOrO
Hacoca, B ;aHOMy BMMafKy A0 NiHii 3BOPOTHOro Tpy6onpoBoay, i
BUKOHYE pOJib 6aka rapauoi abo OXoNof»KeHoIl BOAW B 3a€XHOCTI Bif
pexumy poboTu. bak-HakonuuyBay NoBMHEH By T PO3pPaxoBaHUiA
BiZNOBIAHO 1O eKCnyaTaLiiHX BUMOT TEMJIOBOrO Hacoca. 3anexHo
BiJj MOTY>HOCTi TEMJIOBOr0O HACOCa, ANA JOMOMIKHIX QYHKLiN
YCTaHOBLi HEOOXiAHWIA 3aBXAM JOCTYMHUI MiHIManbHUA 06'em
TexHiyHoi Boau (ame. Figpasnika 64).

Koteni TennoBuin HacocC NigKMYaOTLCA MapasnebHO A0 MiApaBiYHOro
cenaparopa 3 IBOMa TPiH1KaMU Nepes NePBUHHMM 3'€AHAHHAMN.
HeobxigHuin NOTiK BigOMPAETbCS 3 TiApaBNiyHOro cenaparopa
yepes3 HacoCUu y BTOPUHHOMY KOHTYPpI, AIKi XNBAATb CUCTEMU
onaneHHsa 6yANHKY.

TennoBWit HACOC MOBMHEH OYTU 3axuLleHui Bif 3abpyaHeHb
cneyianbHMm dinbTpoM-geLuiamatopom. Kotesn Takox NoBUHEH
6yTV 0bnagHaHN AeLnamaTopom (3aX1CTOM Bif 3abpyaHEHD)
3 LI€I X MEeTOl0.

| Harpig 6oiinepa + Tennoswuil Hacoc |

| Harpi 6oiinepa |

3a NeBHUX KNIMAaTUYHUX YMOB | HABAaHTaXXEHHSA Lii ABa efleMeHT
MOXYTb MpaLoBaT napanenbHo. Koten nigsuLye Temnepatypy
BOAM B CUCTEMI O MEBHOrO 3HAUYEHHSA, B TOW Yac AK TEMNOBUIA
HACOC NPaLIOE B PEXXMMI NMonepeaHbOro HarpiBaHHsA Ta 30epiraHHsS.

Konu 30BHILLHI yMOBU 0CO6/IMBO CYBOPI, EKOHOMIUHA JOLiNIbHICTb
BUKOPMCTaHHA TENIOBOrO HACOCY BTPAYaETbCA. Y LibOMY BUMAAKY
BCIO TEMJIOBY €Heprito BUPObsA€E KoTe.
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Essendo posizionata all’esterno, la PDC deve essere
protetta dal gelo in caso di blackout elettrico e temperature
sotto zero tramite I'utilizzo di apposite valvole antigelo.
Alternativa € quella di addizionare con il glicole tutta I'acqua
dell'impianto.

L'acqua sanitaria viene generata in modalita istantanea
dalla caldaia. Il vantaggio di questa soluzione € molteplice.

e Non si ha la necessita di dedicare spazio ad un
accumulo sanitario con pero la relativa limitazione al
numero di utenze.

* Nella stagione invernale la funzione riscaldamento puo
essere espletata dalla PDC mentre in contemporanea
la caldaia produce ACS:

e Nella stagione estiva la pompa di calore produce
solo acqua refrigerata e non deve mai invertire il ciclo
frigorifero per produrre ACS.

La produzione istantanea di ACS fa si che non vi siano le
condizioni di sviluppo del batterio della legionella, 'acqua
calda viene preparata solamente nel momento dell’ utilizzo.
Non & percio necessaria la disinfezione termica della rete
di distribuzione.

Negli schemi in fondo alla pagina sono riportate le varie
modalita di funzionamento di questa configurazione.

| HarpiBanHs Tennosoro Hacoca - boiinep I'BIl |

| OxonofKeHHsA TennoBoro Hacoca - 6oiinep IBI |

OueBunIHO NepeBarok Takoi KOHOIrypaLji € Te, Lo KoTeN MoXxe
nopasatu BB MUTTEBOMY pekmMi, B TO Yac Ak TH napanenbHo
XKMBUTb CUCTEMY OManeHHs.

KoTen 3abe3neuye B B MutTEBOMY pexumi. OXOnomXeHHs
30IMCHIOETLCA BMKITIOYHO 3a AOMOMOroto TH: oCKinbKmM BiH He
noBUHeH 3abe3neyysatu [BI1, lomy He NOTPiIOHO peBepcyBaTH
LK OXONTIOAKEHHSA | HarpiBaTN TEMAOBUI PO3AiNtoBaY.
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CXEMA 3 - NObYTOBA YCTAHOBKA: OMANEHHA TA TBN HAKOMWYEHHAM

Ha BigmiHy Big Cxemu 1 (onaneHHs Ta mutTeBe 'BI), BUPOOHNLITBO —
Bl nepenbaueHo ana 36epiraHHs.

Heonikamu Takoi KoH®irypaLii € notpeba B TeXHIYHOMY MPUMILLEHHI
[J1S CaHITapHOrO 36epiraHHA Ta MigBULLEHa CKITAAHICTb iHXKEHEePHOro
obnafiHaHHs.

MepeBaru NoBA3aHi 3 MOXMBICTIO 06CYroByBaTy GinbLUY KinbKicTb
CMOXIMBAYIB, HiXK MPU MUTTEBOMY BUPOOHULITBI, @ TAKOX 3 TUM,
LL0 YaCTKa BiJHOBJIOBAHOI eHeprii TEMI0BOro Hacoca Moxe 6y T
BUKOPWCTaHa ana BupobHuuTea I'BI.

HakonuuyBanbHMi 6aKk 06nazHaHWiA ABOMa TennoooMiHvKamu. OauH
BHY3Y NiAKIIOYEHMI 4O TEMNNOBOro Hacoca. BKtoueHHaA TennoBoro
Hacoca MOXHa PerynioBaTtu 3a JONOMOroK TeEMMepPaTypHOro
[aTuyIKa, BCTABNEHOrO B CEPeIHIO YaCTVHY HAKOMMUyBasibHOTO OaKa.

BepxHiii TennoobMiHHYIK NiAKIUYEHNI A0 KOTA, | HaBITb Y LIbOMY
BMMajKy MOXHa KOHTPOJOBATK TemrnepaTypy 3a 4ONOMOrow
TemneparypHOro aTurka y BepxHiil YaCTUHI HAKOMMYYBaSibHOro
6aKa.

MpiopurTeTy 3a6e3neyeHHs [BIMynpaBnsA0TLCA JBOMA NEPEKUIHUMY
KnaraHamu Ha KOHTYpi Kotna i KoHTypi PDCi j03BONAI0TL aKTVBYBaTH
¢yHKuito Bl TinbKn ans ogHoro axepena tenna abo ans 06ox
O[JHOYaCHO.

3 60Ky OManeHHA KoTen i TeNNOBMIA HACOC MiAKYaATHCA
napasenbHO [JO0 TeNIOBOro akyMmynaTopa 3 4 3'egHaHHAMN. [1Ba —
JKeperna Tenna MOXyTb NpaLoBaTtyi No Yepsi abo ofHoYacHo,
HaKOMMYyBay TaKOX fi€ AK rifpaBniyHuin cenapatop i pobutb
[iBa KOHTYPU He3anexXHUMU.

| Harpis 6oiinepa + Tennoswil Hacoc | | boitnep 'BI + Harpis Tenn0BMM Hacocom |
3a NeBHUX KNIMATUYHUX YMOB | HABAaHTaXXEHHSA Lii ABa eNleMeHT HarnoLumpeHiLLmm pesxkMmom poboTH € TakiiA, NP AKOMY BUPOOHILITBO
MOXKYTb MpaLioBaTh napanesbHo. KoTen nigsuLlye Temnepatypy Bl noBHicTiO NOKNAAAETbCA Ha KOTEN, @ MOBTOPHE HarpiBaHHA
BOAMW B CUCTEMI 10 MEBHOI0O 3HAUEHHS, B TOW Yac SK TEMNOBUI 3[iICHIOETHCS 3a IONOMOTOH0 TEMIOBOr0 Hacoca.

HACOC MPaLIOE B PEXXMMI NOMepPeaHbOro HarpiBaHHA Ta 30epiraHHs.
[1Ba pkepena Tenna MoXyTb NpaLoBaT OKPEMO B 3aN1€XKHOCTI
Bifl TEMNOBOr0 HAaBAHTAXKEHHA.
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Bak-HakonumuyBau NoBMHEH 6yTW PO3PAaXOBAHUN BigMOBIAHO
[0 eKkcnnyaTauiiHMX BUMOT TennoBOro Hacoca. B 3anexHocTi
BiJ MOTY>KHOCTi TENNOBOr0 HACOCa, HEOOXIAHUI MiHIMaNbHUIA
00cAr 3aBXAM AOCTYNHOI TEXHIYHOI BOAW 1A GYHKLIOHYBaHHSA
LOMOMIKHUX NPUCTPOIB YCTaHOBKM (AMB. po3din “Tinpasnika 64”).

TennoBa eHepris BiI6UPaeTbcs 3 6aka-HaKoMMUyBaya Yepes HacoCu
BTOPVIHHOIO KOHTYPY, L0 XMBMATb CUCTEMY OMaNIEHHA XUTNa.

TennoBwuiA HaCcOC NOBUHEH OyTW 3axuLleHni Bif 3a6pyaHeHb
3a OMOMOrOI0 CrelianbHoro ¢inbTpa-gelwnamartopy. Koten
TaKOX MOBUHEH OyTV 06NaAHAHUI AeLNaMaTopoM (3aXncTom
Bif 3a0pyaHEHD) 3 Lji€i X MeTok.

Mpwn po3TawyBaHHi Ha BifKPUTOMY MOBITPI, TENOBUIN HACOC
MOBUHeH 6YTU 3aXuLLEHWIA Bif 3aMep3aHHA B pasi nepeboiB B
eNeKkTPOonoCcTayaHHi Ta nepenagis temnepaTyp

HVKYe HyNA 32 JOMOMOTOL0 CneLjianbHNX MOPO303aXMCHIMX KITanaHiB.
AnbTepHATMBOIO € JOAABAHHA MMiKOIO [0 BCiEl BOAN B CUCTEMI.
Ha piarpamax BHM3Yy CTOPiHKM NOKa3aHi pi3Hi

pexum poboTu L€l KOHPIrypauji.

| I'BI TennoBuit Hacoc + onaneHHs Goitnepom |

| Boiinep 3 BN + BN TH |

3a cnpuATAMBUX YMOB, KOediLliEHT KOPUCHOT Ail NiABULLYETHCS,
AKLLO NOBYTOBMIA HaKOMMUyBanbHUIA 6ak OTPUMYE eHeprito Bif
TH. Y BunagKy notpebu B onaneHHi, KOTen MOXe npaLoBaTy B
nepexigHomy pexumi.

B ymoBax nigBueHoi noTpebun Ha rapavy BoAy, ABa AKepena
Ternna MOXyTb OAHOYACHO NPALIOBATM Ha ii BUPOOHULTBO. .
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CXEMA 4- NObYTOBA CNCTEMA: OMANEHHA, 0XOI0AMEHHA TA BN HAKOMUYEHHAM

CXeMa TaKOX [103BOJIAE TEMIIOBOMY HaCOCY NPaLIoBATV B PEXUMI
OXOJIOAKEHHS.

Heonikamu Takoi KoH®irypaLii € notpeba B TeXHIYHOMY MPUMILLEHHI
[J1A1 CAHITapHOro 30epiraHHs Ta NiABMLLEHa CKIAAHICTb iHXEHEPHOro
ob6nagHaHHA.

MepeBaru NoBA3aHi 3 MOXMBICTIO 06CYroByBaTy GinbLUY KinbKicTb
CMOXIMBAYIB, HiXK MPU MUTTEBOMY BUPOOHULITBI, @ TAKOX 3 TUM,
LL0 YaCTKa BiJHOBJIOBAHOI eHeprii TEMI0BOro Hacoca Moxe 6y T
BUKOPWCTaHa ana BupobHuuTea I'BI.

HakonwnuyBanbHuin 6ak 0bnafHaHMi fBOMA TEMOOOMIHHVKaMM.
HWXHil Tennoo6bMiHHMK NiAKNYEeHNI [0 TENIOBOro Hacoca.
BKtoueHHs TENOBOro HaCOCa MOXHa PEryJtoBaTyi 3a JOMOMOro
TEeMMNepaTypHOro Aatumka, BCTABJIEHOTO B CEPEAHIO YaCTUHY
HakonuuyBanbHoro 6aka.

BepxHiii TennoobMiHHYIK NiAKIUYEHNI A0 KOTA, | HaBITb Y LIbOMY
BMMajKy MOXHa KOHTPOJOBATK TemrnepaTypy 3a 4ONOMOrow
TemneparypHOro aTurka y BepxHiil YaCTUHI HAKOMMYYBaSibHOro
6aKa.

TennoBui po3gintoBay NigKNYaETbCA TiNIbKM [0 FiNIKK TENIOBOrO
Hacoca, B ;aHOMy BMMafKy Ao NiHii 3BOPOTHOro Tpy6onpoBoay, i
BUKOHYE pOJib 6aka rapauoi abo OXoNof»KeHOl BOAW B 3aNeXHOCTI Bif
pexumy poboTu. bak-HakonuuyBay NoBMHEH By T PO3paxoBaHUiA
BiZNOBIAHO 1O eKCnyaTaLiiHX BUMOT TEMJIOBOrO Hacoca. 3anexHo
BiJj MOTY>HOCTi TEMJIOBOr0O HACOCa, ANA JOMOMIKHIX QYHKLiN
YCTaHOBLi HEOOXiAHWIA 3aBXAM SOCTYMHUI MiHIManbHUA 06'em
TexHiyHoi Boau (ame. Figpasnika 64).

| Harpis 6oiinepa + Tennoswil Hacoc |

| boitnep 'BI + Harpis Tenn0BMM Hacocom |

3a NeBHUX KNIMAaTUYHUX YMOB | HABAaHTaXEHHSA Lii ABa efleMeHT
MOXYTb MpaLoBaT napanenbHo. Koten nigsulye Temneparypy
BOAW B CUCTEMI [10 NEBHOIO 3HAUYEHHSA, B TOW YacC K TEMIOBUN
HACoC NPaLYioe B pEXIMMI MOMepeHbOro HarpiBaHHsA Ta 36epiraHHs.
[lBa pkepena Tensia MOXyTb NPaLoBaT OKPEMO B 3aJ1eXKHOCTI
Bi[l TEN/IOBOr0 HaBAHTAXEHHH.

HalnoLumpeHiLLm pexxumom po6oTyi € Takui, MPU SIKOMY BUPOOHILITBO
Bl noBHiCTIO NOKNAZAETLCA HA KOTEN, @ MOBTOPHE HarpiBaHHA
3[iNCHIOETLCA 3a AOMOMOIO0 TEMSIOBOrO Hacoca.
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KoTen i Tennoswin HacoC MigKIto4atoTbCA MapanenbHO A0 rigpaBniyHOro
cenapatopa 3 iBoMa TpiliHUKaMyi nepes NePBUHHUMY 3'€AHAHHAMM.
HeobxigHuii NoTik BigbUpa€eTbCA 3 rigpaBniyHOro cenaparopa
yepes HacoCu y BTOPUHHOMY KOHTYPI, AKi XNBAATb CUCTEMU
onaneHHaA GyAVHKY.

TennoBuiA HaCOC NOBUHEH OyTW 3axuLleHui Bif 3abpyaHeHb
creyianbHUM GinbTpoM-AeLuniamatopom. Koten Takox noBUHeH
6yTV 0bnagHaHMN felnamMmaTopom (3axXmMcToM Bif 3abpyaHEHD)
3 i€l K MeTol0.

OCKinbKM TENNI0BIIA HACOC PO3TALLIOBAHNI 330BHi, BiH MOBMHEH Oy T
3aXULLeHNI Big MOPO3yY B pasi BiAK/OUEHHSA efleKTpoeHeprii Ta
MiHYCOBVIX TeMMepaTyp 3a AOMOMOrOH0 CreLjianbHNX MOPO303aXMCHNX
KnanaHiB. ANbTepHaTUBOIO € JOAABAHHA MMIKOJIO A0 BCi€l BOAU
B CUCTEMI.

Ha piarpamax BHW3y CTOPIHKM MNOKa3aHO Pi3Hi pexxumMu poboTu
uiei KoHirypauir.

| Boiinep 3 BN + BN TH |

| boitnep 'BMN + oxonopxeHHa TH |

B ymoBax fy»ke BMCOKOro BHYTPIWHbOro Nonuty Ha sogy [lea
LKepesia eHeprii MOXyYTb MpaLtoBaTyi Ha BUPo6HMULTBO Bl
O[JHOYaCHO.

I'BIN noBHicTo BUpo6nseTbes bonepomy pesepsyapi [BI1. Takum
YMHOM, TEMJIOBUW HACOC BiAMOBiJa€E NuiLe 3a BUPOOHMLTBO
OXOJIOKEHOI BOAV ANA OXONOAMeHHS. ToMy, iHepLiiH1IA po3intoBay
MICTUTb NINLLIE OXONOAKEHY BOAY.
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CXEMA 5 - CUCTEMW CEPEAHbLOTO TA BEJIUKOTO PO3MIPY: ONAJIEHHA TATBN 3

NOABINHUM HAKOMMUYYBAJIbHUM BAKOM

Cxema 5 3aCTOCOBYETbCA ANA CEPEAHIX i BENMKNX YCTAHOBOK.

BrvkopuncToByloTbCA ABa TENIOBUX HACOCK, OOMH NPU3HAYEHUN
BUKJITOYHO AJ15 OMajIeHHs, a iHLLI - ANs ONaNeHHs Ta BUPOOHNULTBA
rapsJoi Bogy. 3 60Ky Harpisy 06MBi MaLLUHM MiflEAHAHI 4O KONEKTOPA,
AKNI, Y CBOIO Yepry, 3'€fHaHNI 3 rigpaBniuyH1M CenapaTopom, Lo
TaKOX BMKOHYE POJib TEMNOBOrO MaxoBKKa ANA HAKOMWYEHHA
eHeprii, HeobXiAHOI AN HANEXHOrO GYHKLIOHYBaHHA MALUVIH.

Bupo6HMUTBO rapayoi Bogw 4is nobyToBUX NOTPE6 3LiNCHIOETLCA
uepes [Ba HakonmuyBarbHi 6aku. [lonepepHii nigirpis, nigKtoueHni
[0 ogHoro 3 aBox PDC yepes TpMXOA0BWI MPIOPUTETHUIA KanaH.
Micna nonepegHboro HarpisaHHA Bl HagxoanTb fo gpyroro
HaKoMMUyBanbHOro 6aka, B AKOMY 3HaXOAMTbCA 3MiIOBUK,
NiZKIYEHN O KOHTYPY KOTNa [ 3aBeplueHHs Ga3u Harpiy.
Kotnu koHoirypoBaHo B Kackag Ans Toro, Lob MaTi MOXIIUBICTb
perynioBaHHA BUXiAHOT NOTY>HOCTI. [OTY>HicTb noHaa 35 KBT
BMMara€e BCTaHOB/IEHHS NMOBHOMO HAOOPY 3aXMCHUX MPUCTPOIB,

nepenbayeHux npasunamu INAIL. TigpaBniuHun cenapatop
BiOKPEMJTIOE MEPBUHHUI KOHTYP Bif BTOPUHHOTO, O CKNAJaETbCA
3 1BOX OYCTEPHIX LMPKYNALIHNX HACOCIB.

Y uin koHirypaiii dyHKLji onaneHHa Ta BN MoxyTb nigTprmysaTtmca
O[JHOYaCHO, AK AN TEMI0BOro HAacoca, TakK i 1A KoTnoarperary.
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| Harpig 6oitnepa + TennoBuit Hacoc |

Bci reHepaTopu 6epyTb yuyacTb y
BUPOOHMUTBI rapsyoi Boan Ans
onasieHHs y croci6, 3anponoHOBaHNN
Ha PUCYHKY. 3a HEOOXIHOCTI, B yMOBaX
YaCTKOBOTO HaBaHTAXKEHHS, OManeHHs
MOXe BUPOONATUCA TiNbKN OQHUM
TEMMI0BUM HAaCOCOM ab0 060Ma, a KoTen
3aNNLWAETHCA B AKOCTI JOMOMIPKHOTO
reHepartopa.

)

=m°
=]

= —_——
— —_—
— I—_—
f— —

Man. 47A

| I'BI Tennosuit Hacoc + I'BIN 6oiinep |

[BIN nonepefHbO HarpiBaeTbCA
TeMIOB/M HACOCOM Y MepLLIOMY LAMIHAPI,
KOTeN NigBuLLYye TeMnepaTypy [0 GibLu
BUCOKUX PIBHIB y pyromy.
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CXEMA 6 - CUCTEMUW CEPEAHbLOTO TA BEJINKOT0 PO3MIPY, ONANIEHHA TATBN 3
NOABINHUM HAKOMUYYBAYEM, OXONOAMKEHHSA TENNOBUM HACOCOM.

Cxema 6 € HalBINbLL FHYYKOHO [1J151 YCTaHOBOK CEPEAHbOrO Ta BENIMIKOTO
pO3Mipy 3 TUX, Wo 6yNn NokasaHi Ao Lboro yacy. [lga TennoBmx
HaCcoCK € HaCOCaMI Pi3HKX TUMIB: 6araToLiNboBUiA (MO3HAYEHWN
nitepoto P) 3aaTHMI BUPOONATU rapsayy i XONOoAHY BOAY OfHOUYACHO,
a peBepcrBHUI (MO3HaYeHNI NiTepoto R) Moke NpaLoBaTh AK Ans
BMPOOHMLTBA rapsAYOl, Tak i 1ns X0NoAHOT BOAM.

OnaneHHA MoXxe 3a6e3nequaTmcn 3a 4ONOMOrol0 peBepCnBHOIo
TEenNOBOro HacocCa, a Koten € 4ONOBHEHHAM [0 HbOro.

Mig yac HarpiBaHHA 6araTodyHKLUiOHaNbHa CXEMa MOXe
BVKOPUCTOBYBATUCA [1715 BUPOOHMLTBA Bl Ans HarpiBaHHA NepLuoro
6aKy, B TOI Yac AK KOTeN MOXe HarpiBatvi Apyrun.

Y dasi oxonomkeHHs 6araTodyHKLIOHaIbHa CCTeMa MOXe BUPOoOnATI
OXONOMAKeHY BOAY ANA KOHAMLiIOHYBAHHA NOBITPA | O4HOYACHO
BUPOONATY rapavy BOAY A NoOyTOBUX NOTPeO, BUKOPUCTOBYIOUM
Tenno KoHAeHcawii, OTpUMaHe B MepLUin onepatwii. Peepo/an
TENJIOBMI HACOC MOXHa BMKOPUCTOBYBATU /1 BUPOOHMLTBA
OXONofKeHOi Boam abo AK anbTepHaTyBY 6araTodyHKLiOHabHil
cxemi.

KoTnu MoxyTb BUpoONATY rapavy Bogy 418 KOHAWLIOHYBaHHA Ta
I'BIM 0f4HOYACHO B 3UMOBII CE30H, 360 BUKOPUCTOBYBATUCA TiNIbKU
ansa Bl B NiTHIN ce30H.

KoHdirypoBaHa Takum unHom cuctema € 4-Tpy6Hoto; niHiT ana
HarpiBy Ta OXONIOJ>KEHHS € OKPEMUMU.

Man. 48
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OnaneHHA TennoBUM Hacocom + Koten Bl
TeNNoBUil HACcoC + KoTen

PeBepcuBHMIA TennoBum Hacoc
(R) BupobGnsae rapauy soay Ans
KOHOMWUIOHYBaHHA MNOBIiTpPA.
baratodyHkuioHanbHuin Koten PDC
(P) npusHaueHnin gna nonepesHbOro
HarpiBaHHsA BOAU ANA NOOYTOBUX C
notpe6. Koten npautoe iHTerpoBaHo
AIK Ha OMaJIeHHS, TaK i HA BUPOOHULITBO
rapsavoi Bozu ansa nobytoBmx notpe6.
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MepeBarotw 6GaraTouUiNnboBOTo T * ‘Lj
TEMNJIOBOro Hacoca (P) € OJIHOYaCHe —
BUPOOHULITBO XOM0fY | BAKOPUCTAHHSA
Tensa, OTPMMAHOrO NPY KOHAEHCaL,T, 7@;& B

ansa BupobHuuTtea Bl B 6oinepi
rionepeaHboro Harpisy. Koten nigsuLLye (
Temnepatypy B Apyromy pesepsyapi

BN 1o 6iNbLU BUCOKOTO PiBHSA.

PeBepcuBHUin Tennosuin Hacoc (R)
NPY3HAYEHWI TiNbKW 19 BUPOOHMLITBA

OXOJIOLKEHOI BOAM.
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G) CALEFFI (HEPHTI R RS D ABRTE MW CE AT oW T t ToPuaHmX
Hydronic Solutions CUCTEM

« [ToedHye 8 cobi hyHKUito 2i0pasniyHo2o0 cendpamopa ma iHepyitiHo2o 06’emy.

+ 3abe3neyye napanensHe NiOKIOYEHHA KOMJIA | Men108020 HACOCA 8 2i6PUOHUX CUCMeMAX.
« Kopnyc 3 Hepxasito4oi cmanrni.

+ [30n1Ayis, npucmocosaHa 0719 cucmem onasaeHHsA Ma 0X0/T00XKeHHs

IHepyitiHul 2idpasniyHul cenapamop 3 HepXasito4oi cmani
0718 2i6pUOHUX cCUCMEM mae NOOBIUHY hyHKUIO:
3abe3neyye napasnesibHe NiOKIYEeHHA Koma
i mens108020 HACOCA, zidpasniyHo po3dingioyu 08a
nepsuHHi KOHMYypu i 8MOPUHHUU KOHMYp CNOXuBa4yd;
3a805Kku ceoemy ob'emy 2aPAHMYE MIiHIMaAbHUU
8Micm 800U 8 cucmemi Ond HanexHoi po6omu
menJi08020 Hacoca.

L|s cepis npusHadera ons HACMIHHO20 MOHMAXY i
ana pobomu 8 yM0O8Aax Mensio-xos100.

Martepian HepkaBitoua ctanb AlSI 304

ligpaBniyHM iHepLiNHUI cenapaTop, 3aBAAKM CBOIM BUCOKIA AKOCTI MOPIBHAHO 3 TpaAuUiNHMMK Tunamu Byrfeuesol cTani,
fonomarae niagTpUMyBaTy TENIOBY CUCTEMY B YMCTOTI.

Lle 3meHwWwye npobnemu, NoB'A3aHi 3 AOMILLKaMU, O YyTBOPIOKTLCA B pe3ynbTaTi Koposil, i, BiANOBIAHO, BUTPaTU Ha 06CyroByBaHH:A
BCi€l cnctemm

Bu3HaueHHA po3mipiB

O6’em rigpaBRiyHOro iHepLiiHOro cemapaTopa 3anexuTb Bif MiHiManbHoro o6’emy Bofu, HEOOXiAHOTO BUPOOHUKY TEMIOBOro
Hacoca, o6 3abe3neynT NpaBuibHY POOOTY MALLIWHW HaBITb Mif Yac PO3MOPOXKYBaHHSA. K NPaBuMIIo, ANA HOBKX TEMTOBUX HACOCIB
cepefHE 3HauYeHHsA, po3paxoBaHe Ha OCHOBI MOTYXXHOCTI MaLLMHKN, MOXe CTaHOBUTY Bif 2,5 Ao 3,5 niTpis/KBT.

lgpasniyHW iHepLiliHKIA cenapaTop mae 06’em 50 NiTPiB | TOMY NiAXOAUTL ANA BUKOPUCTaHHSA 3 TEMIOBUMMN HAaCOCaMM HOMIHaNbHO0
NOTYXHICTI0 A0 25 KBT.
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TENNOBI HACOCU TA 3bIPHUK R

Mapko l00i

B imaniticekomy mawuHo6y0dy8aHHi He06xiOHO OoMpuMy8amucsa 8uMo2 MiHicmepcbko20 dekpemy 8i0 1 2pyoHsa 1975 poky, akul
8u3Ha4ae “cmaHoapmu 6e3neku 0715 0671a0HAHHSA, WO Micmume 2dpAdi piouHU nio muckom'”

Jo ybozo dexkpemy dodasascs mak 38aHuli “36ipHuK R’ ni3Hiwe nepeansHymut i donosHeHul, cnouamky y 1982 poyi, a nomim y
2009 poyj, y YUHHIU Ha cb0200HiWHIl 0eHb 8epcil.

Lleli 0okymeHmM micmume mexHiyHi cneyucikayii 0n1s peanizayii cucmem onasneHHs.

COEPA 3ACTOCYBAHHA 3BIPHUKA R

MNMono»eHHA MiHiCTepCcbKOT nocTaHoBY Big, 1 rpyaHsa 1975 poKy cnpsMOBaHi Ha y»Ke creldiyHi KaTeropii cctem KOHAULIOHYBaHHSA
MoBITP#A, AK Lie BU3HaueHo chepoto 3acTocyBaHHsA 36ipHMKa R, TaknMuy ABAAIOTHCA HACTYMHI JOKYMEHTU:

R.1.A.1. “/Ins ycmaHoeok ueHmpasbHO20 oNaneHHs, uo 8UKOPUCMOBYIOMb 2apsAyy 800y Nid MUCKOM 3 MeMnepamyporo He 8ulye
110 °Ci MAKCUMQAITbHOIO CYMAPHO HOMIHAIbHOK NOMYXHICMIO MONOK (60 MAKCUMAJIbHOK CYyMAapHOI0 MenJsiogor NOMYXHiCmio
monok), wjo nepesuuwyye 35 KBm.

R.1.A.2. “Cucmema yeHmpasnbHO20 onaneHHs, Wo 8KkYae 00UH abo JeKinbKd 2i0passiyHuUX KOHMYypie 2aps40i 800U Nid MUCKOM,
3 8iOKpUMUM ab0 3aKPUMUM PO3WUPIBATbHUM 6AKOM, W0 06C/Ty208yl0mMbCA 00HUM 2eHepamopom abo 06’edHaHi 8 bamapero,
MOOQYJIbHUM 2eHepamopoM, mensio0bMiHHUKOM i npayoioms Ha meepoomy, piokomy abo 2a3onodibHomy nanusi abo 3 Oxepenamu
menJida 3 pusukom nepezpisy.

R.1.A.3. “Tennozenepamopu, Ha SKi nowupIOIOMbCA NPUNUCU MiHIcCMepcbkoi nocmaHosu 8id 1.12.75, mobmo Komu, wjo
npayrnme Ha meepdomy, piokomy abo 2a3onod0ibHOMy Nasiusi, a MAKoX Mensi00OMIHHUKU, 8 AKUX NePB8UHHUM MenIOHOCIEM €
piouHa 3 memnepamypotio suwe 110 °C.

[lnA cnpoLeHHA HaBeleMO XapPaKTEPUCTVKIM CUCTEMU, fiKa Oyna 6 BKITIOUYEHOI0 [0 CKnagy Liboro 36ipHuKa R (Tabn. 1).

Ona Bcix cuctem, Aki nignagatoTte nig cdepy aii Po6ounin TucK >16ap

36ipHMKa R, 0060B’A3KOBMM € 3ab6e3nevyeHHs XapaKTepUCTUKI YCTaHOBKI Po6oui Temnepatypm <110°C

HaneXHUXx npuUcTpoiB bGesneknu, 3axucTty Ta BuKkopuncTaHa noTyKHiCTb reHepatopa | > 35 kW

ynpasniHHA BiAMNOBIAHO O BCTAHOBMIEHNX BUMOT, PignHa

a TakoX NPoBefeHHA AeKnapyBaHHA Ta NepeBipKn Tun BKopuCcTaHoro Axepena | Teepie nannso

cucTemMu nepep BBeAEHHAM 1 B eKcrlyaTtaulio ans U fa3

BUKOPMWCTAHHA KiHLIEBMM CMOXKMBaYeM. Axepena Terna nig 3arpo3olo neperpisy
OaNHUYHMIA

MepeunTtytoun Ui BM3HAUYEHHA, Ofpa3y CTa€ 3 Gatapeeto

3p0O3yMiNio, Wo TenoBi Hacocu, AKi HabyBaloTb Bce Tun BMKOPNCTOBYBaHOTO MogynbHWii

6inbwoi NONYNAPHOCTI Ha Cy4acHOMY PUHKY, He renepaTops TennoobMiHHUK (TiNbKM AKLLO NOJAETHCA B

nianaaatoTb Nif Al NOCTaHOBY. NEePBUHHUII KOHTYP 3 TeMnepaTypoio Buile 110 °C)

Li cyyacHi reHepatopm BUKOPUCTOBYIOTb
eneKkTpoeHepritlo fAK [Xepeno XWBJeHHA i Tab6. 1: Chepn 3acTocyBaHHs. 36ipHuKa R
6a3yloTbCA Ha LUKNi CTUCHEHHA i BUNapOBYBaHHA
rasy, Wo MiCTUTbCA B OCHOBHOMY KOHTYpi, TaK1UM
UnMHOM, obxoasaTbcA 6e3 Oynb-SKOro TOPiHHSA i
3 BUKOPUCTAHHAM PiAUHN-HOCIA 0OMeEXeHOo
TEMIOEMHICTIO.

Tomy uUell acneKT cTa€ ¢GyHOAMEHTaNbHUM He TiflbKu npu
BCTAHOBJIEHHI MPOCTUX TEMMOBMX HACOCIB, ane 1 npu iHTerpawii
iCHyIOUMX CCTeM ab0 BMKOPUCTAHHI FiGpUAHMX reHepaTopiB.

EnekTpuuHe pxepeno He BXOAWUTb 0 chepwm
3aCTOCYBaHHA MiHicTepcbKoro pekpety Big 1
rpyaHa 1975 poKy, Tomy Ha uen Tiun reHepatopa He
nowwpoTbca BUMory 36ipHuKa R, HesanexHo Big
Oro po3mipy.
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TUMW TEHEPATOPIB

[ins Toro, o6 NOBHICTIO 3pO3yMiTH FGPUAHI CUCTEMU, BAPTO O3HANOMUTICSA 3 Pi3HUMU KaTEropisiMy reHepaTopiB, BU3HAYE€HVIMM BiAMOBIZHO
1o 36ipHuka R y pepakuii 2009 poky. Llein Tun cctemn nepepbavae KombiHOBaHe BUKOPUCTAaHHA [1BOX abo binbLue reHepaTopis, LWo
06CNyroBy10Tb OAHY CUCTEMY, SIKi MOXYTb MpaLoBaTy MO Yep3i abo AONOBHIOBATY OAVH OJHOTO.

[eHepaToOpy TaKOXK MOXYTb OyTV OQHOIO TWMY, abO BOHM MOXYTb BUKOPVCTOBYBATY Pi3HI AXKepena Tensa, He3Baxaloum Ha Te, Lo Ans
po3noginy TennoBoi eHeprii 4O TepMiHasiB ONaneHHA BUKOPUCTOBYETbCA OQHAKOBA PifNHA-HOCIN.

Tomy pi3HMLA MiXX MOZYNIBHUMM Ta HAKOMUUYBaNIbHUMY FeHepaTopamu CTa€ PyHAAMEHTANIbHOL, B PO3YMiHHI TOTO, K MOBOAUTUCS i
Lo NOTPiI6HO NepeabaunTy B yCTaHOBLY, iIka MA€ NPOXOAMTY 0OCYrOBYBaHHS.

MOAYJibHI TEHEPATOPU

MogynbHUI reHepaTop - Lie Habip 3 AEKINbKOX TENSIOBUX MOZYIIB, AIK
MOy Tb NPaLOBaTV OLHOYACHO ab0 OKPEMO AJ1sl 0OCTYroByBaHHs
OJHOTO riipaBniYHOro KOHTYPY. (Man. 49)

Mig TennoBym mogynem po3yMiloTb FreHepaTop, 34aTHNIA, HaBiTb
OKpPeMO, BUPOOIATY eHeprito, KOPUCHY ANA HarpiBaHHS TEMIOHOCIA
abo rapsavoi Boau anis nobyToBrx noTpeod.

LLlo6 nignagatyi nig BUSHAUEHHS MOLYNbHOTO reHepaTopa, Habip
MOgyiB MOBVHEH Gy TV BUrOTOBNEHUI OfHVIM BUPOOHVKOM, KM
Hece BiANOBI~A/IbHICTb 33 HafjaHHA BCiX akcecyapis, HEOOXiAHUX
[N HAJIeXHOT POOOTU, TEXHIYHOT CXeMU peani3aLlii Ta eNeKTPOHHIIX
CUCTEM YNpaBIliHHA, AKi rapaHTYOTb 6e3neyHy ekcnyaTawito.

[lo ui€i KaTeropii BiAHOCATbCA KOMMNAKTHI reHepatopwu, Wwo
CKNafaTbCA 3 KOHAEHCALIMHOIO KOTa, AKUN NigKNIOYEHO 0

R “MopaynbHuiA TennoreHepaTop CKAAAETbCA 3 AEKINbKOX TennoBux
TENNIOBOro HACOCa, Ta MaloTb €/IEKTPOHHY CUCTEMY YNPaBJIIHHA, MOAYNiB, CKOMMOHOBaHUX BUPOGHMKOM AnA poboTn okpemo abo

fIKa perynioe pO6OTy [BOX [epen Tenna. (Maﬂ. 50) O[JHOYACHO, MiAKIOUYEHNX A0 OAHOTO FiAPaBAiYHOrO KOHTYPY”.

@ “Tennosuit Moay”nb - Lie OKpeMuil TennoreHepaTop”.

Man. 49: Mpuknaa MoAyNbHOrO reHepaTopa

HAKOMWYYBAJIbHI TEHEPATOPU

Y pasi BCTaHOBJIEHHS AEKINbKOX [XKePen Bif Pi3HNX BUPOOHIIKIB,
L0 06CNYroBYyOTb OAHY i TY K CUCTEMY OManeHHs, M FOBOPYIMO -

MPO HaKoMnYyBanbHi reHepatopu (Man. 51). E

Ha BigmiHy Bifg nonepefHboOro BUNagky, cmctema ynpassiHHA - SA

BMPOBaAKyeTbCA Oe3nocepeHbO Ha 06'eKTi. Lis cricTema noBMHHA ég L o > &=
BPAxOBYBaTV XapaKTePUCTMKM BCIX HAABHMX AXKepen Tenna i —

3abe3reuyBaTyi MOXIMBICTb IX CNifIbHOT A0 MOUepProBOT eKcrTyaTaLlii E

6e3 HeraTVBHOrO BM/IMBY Ha iX PO60TYy ab0 edEKTUBHICTD.

OTe, NiZy HAKOMMYYBaNIbHUMI FEHEPATOPAMU M MOXKEMO PO3YMITL
BCi Ti cMCTeMy, ie NPYCYTHI KifbKa [Xepen Tenna, ki He 6ynn
BUrOTOBJ/IEHI OAHVM BUPOOHMKOM abo po3pobneHi crnelianbHO — o
AN CrinbHOT poboTH.

Dr

Man. 50: Fi6puaHa cucrema 3 KOHZEHCALiIIHM KOT/IOM
06’eAHaHMM 3 Ten0BUM HaCOCOM
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Man. 51: lpuknag HakonnyyBanbHNX reHepaTopiB

Croan MOXHa BigHECTY BiNbLWICTb TPAANLINHMX CUCTEM OMANEHHS, SIKi BUHVKN B MOEAHAHHI 3 KNACMYHM KOHAEHCAUIHUM KOT/IOM,
[0 AKOro Ni3Hiwe goganu Apyrun reHepatop BifHOBIIOBAHOI eHepril, 3a3B1Yan TennoBnin HacoC. IHTerpauia ABOX reHepaTopis y
LIbOMY BUMaJKy BUBYAETbCA TEMIOTEXHIYHUM NPOEKTYBAJIbHUKOM i peanisyeTbcA NifpsaAHUKOM. Brxoasaun 3 Lmx MipKyBaHb, HEOOXiaHi
XapaKTepUCTUKY A4Ji TOTO, 06 BBAXKATU OO MOAY/OIUMM reHepaTopPOM 3aBOLCbKOrO BUPOOHMLITBA, BignagaoTb.

foBOPAYM NMPO HAKOMUUYBAJIbHI FEHEPATOPU, M MOXEMO 3iTKHYTUCSA 3 IBOMA Pi3HUMM TUMAMK CXeM BCTAaHOB/EHHS:

MapanenbHa ycTaHOBKa 3 MOYEProBMM BUKOPUCTAHHAM,
AKa BK/OYA€E B cebe TPUXOAO0BUIA KNlanaH 3 ABOMa BXO4amu,
[0 AKUX NigKMI0YaTbCA FreHepaTopwy, i 3aranbHU BUXIg, AKAN
po3noginse Tennio B cuctemy. Y Uil KOH®irypauii reHepatopu
3a3BMYaN YNPaBAATbCA PEryNATOPOM i3 30BHILIHIM JaTUMKOM,
AKNI HAa OCHOBI BUABNEHOI TeMMepaTypu BUPILWYE, WO 3pYyYHille
BMKOPMWCTOBYBATU - TEMIOBUI HACOC Un KoTen (man. 52).

MNocnigoBHa ycTaHOBKa 3 BUKOPUCTAHHAM MigKAIOYEHHS,
AIKa nepepnbavae BCTAHOBNEHHS 3BMYANHOIO reHepaTopa Ha fiHil
noZaui TennoBOro Hacoca A0 CUCTEM OnasieHHs. Y L KoHdirypauii
iHEPLiNHMI HAKOMMYyBay MOXHA BUKOPVCTOBYBATMN be3nocepeHbo
y AKOCTi cncTemm 3'€AHaHHA MiX fBOMa reHepatopamu. Mpn
NocNifOBHOMY 3aCTOCYBaHHI TEMNIOBUI HACOC BUKOPUCTOBYETHCA
AK OCHOBHe [Keperno Tensa i npaLtoe NpoTAromM yCboro 3MMOBOro
nepiofly poboTn crcTemy KOHAULIOHYBaHHSA. Konu 30BHILWHA
TemnepaTtypa CTa€ 3aHaLTO HM3bKOIO, TEMJIOBUIA HACOC BUCTYMAE
B AKOCTi CMCTeM nonepenHbOoro nigirpiy TeNJIOHOCIA Ha BXOAI
B KOTef, W06 3MEHWMTU BTPYYAHHA Nig'€AHAHOTO reHepaTopa
(man. 53).
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Man. 52: lMapanenbHe BCTaHOB/IEHHA
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Man. 53: MocnigoBHe BCTaHOB/IEHHA

47




BanuTtynte npoaykuito Kaneddi B marasmHax www.pivduyma.ua

COHAYHI YCTAHOBKUA

[lns Toro, o6 Halnkpalle 3p03yMiTU CUCTEMU COHAYHUX NaHeselr, HeoOXiAHO CMoYaTKy TOYHO BU3HAUYNTY, O HacNpaBai ABNAE
coboto reHepaTop. 3rifHO 3 BU3HAaUYeHHAM y 36ipHUKY R, COHAYHUI reHepaTop “CKNafaeTbCa 3 AEKIIbKOX COHAYHMX KOJIEKTOPIB,
O XKUBMATb CUCTEMY, @ TaKOX 3'€HYBANIbHNX TPYO NMEPBUHHOIO KOHTYPY”; reHepaTop ifeHTUdIKYETbCA AK CYKYMHICTb BCiX
KOMMOHEHTIB Y MePBUHHOMY KOHTYPi COHSAIUHMX NMaHenen, BKIYauy TernioooMiHHIIK.

3 iHWworo 6oKy, Mif CUCTEMOI0 KOPUCTYBaYa PO3YMIETbCA CYKYMHICTb FiApaBNiuHMX KOHTYPIB i BCiX KOMMOHEHTIB, PO3TaLlLOBaHUX
nicnA Tennoo6MiHHIKA, AKi HeOOXiAHi NS onaneHHA NPYMILLEHb, BUPOOHMLTBA rapaYoil BogmM Ans nobyToBux noTpeb abo iHworo
TEXHOJIOTIYHOro BMKOpUCTaHHA. (Man.54)

Q COHAYHWY TEHEPATOP
“CKNnafaeTbca 3 0AHOro abo AekKinbkox
COHAUHNX KONEKTOPIB, L0 XMBIATb CUCTEMY,
a TaKoX 3'€AHyBanbHUX TPy NepBUHHOIO
KOHTYPY, AK OMNCAHO HuXKYe"

COHAYHWI KOHTYP

“CyKynHiCTb rigpaBfiuyHNX KOHTYPIB,
KOMMOHEHTIB, 061a/iHaHHA, eNneKTPUYHIX
naHutoris ynpasniHHA Ta NpUBEAEHHA B fito,
pO3p0obNeHNX | BUTOTOBNEHMUX AnA
NOrMIMHaHHA COHAYHOTO BUMPOMiHIOBaHHSA
Ta NepeTBOPEHHA NOro B TEMSIOBY €Heprilo,
106 3po6urTK i AOCTYNHOI AN1A OAHOro abo
[eKiNbKOX KOHTYpPiB KOpUCTyBauYiB”.

@

@ IMPIANTO UTILIZZATORE

“CyKynHICTb rigpaBniyH1X KOHTYPIB,
KOMMOHEHTIB, 06/1aiHaHHSA, eNeKTPUYHMX
CXeM ynpashiHHA TOWO, AKa nicna
TEnNo06MiHY 3 COHAYHOIO CUCTEMOIO
BMKOPWCTOBYETLCA AJ1A ONaneHHA
NpvIMiLLeHb, BUPOOHMLTBA rapayoi Boamn {
418 NO6yTOBYKX NOTPe6 Ta iHLWOro

)
[l

Man. 54: CoHAYHUII FeHepaTop Ta cucTemMa KopuctyBava

o6 nignagatu nig gito 36ipHKKa R, COHSUHUI reHepaTop Nnowa MoTyxHicTb Cdepa 3acTocyBaHHA

MOBMHEH MaTy “NnyoLLy noBepxHi He meHwe 50 m? i B Byab-

AKOMY BUMaAKY NMOTYXHicTb 6inbwe 35 kBT". Cama no cobi <50 M2 < 35KBT HI

LA O3HaKa po6ym: 6IJ1bLIJI/I!/I aKLeHT Ha 06Mf:meHH| TEI?IHOBOI <50 M2 > 35 KBT TAK

MOTY>KHOCTI, HXX Ha NJIOLLi YNOBMOBANIbHOI MOBEPXHI, TOMY

OF4HO i ; ; : . > 50 m? <35kBt HI
[ICyMyBaTU 3aCTOCOBHICTb BiAMOBIAHO 10 HACTYTHOI

Tabnuui:. > 50 m? > 35 kBT TAK

Tab6. 2: Cpepa 3acTocyBaHHA COHAYHUX NaHeneli 3rigHo 36ipHuka R

CYMA NOTY>XHOCTEW | 3BACTOCYBAHHA NPUCTPOIB BE3MEKW, 3AXUCTY TA YNPABJIIHHA

Y cBiTni TOro, WO M1 NO6GaUNK, MOXKHa 3POOUTN BUCHOBOK, L0 B rOPUAHMX CUCTEMAX TEMIOBUIA HACOC HIKOM HE BHOCUTD CBIl
BHECOK Y CyMy MOTY>KHOCTeN. 3 L€l NpnuumHn, Wob B13HAUMTK, Ym Nignapac yctaHoBKa nig cdepy 3actocyBaHHA 36ipHuMKa R,
HeoOXiIHO 3BEPHYTU YBary Nvile Ha TPAAULiHI reHepaTopw, 3rafaHi BuLLe.

3a3Buuan, B ribpyaHrX CcTeMax 3 ABOMA [AXKepesiaMu eHeprii, OfHe 3 AKX - TeMNIOBUI HAaCOC, PAaKTOPOM OOMEXEHHS € MOTYXKHICTb
KoTna. AKLO NoTyHicTb NepesuLlye 35 KBT, Ha Ti BUXOAi NOBUHHI OyTV BCTAaHOBNEH BiANOBIAHI MPUCTPOT 6e3mneKu, 3axXmcTy Ta
KepyBaHHSA BiANOBIAHO A0 NonoxeHb 36ipHuKa R, B iHLLOMY BMMNafKy MOXHa BUKOPWCTOBYBATU 3BMYAHI KOMMNOHEHTU. 3 iHLLOro
60Ky, KONy Ansa 06CnyroByBaHHA OfHIEl CUCTEMU BUKOPUCTOBYETLCA KiNlbKa AxKepen eHeprii, HeobXilHO 3BepHyTM yBary Ha Te,
AK BOHM B3aEMOZIIOTb OAMNH 3 OOHUM i Y/ BHOCATb BOHW CBill BHECOK Yy CYMY MOTY>KHOCTeN, Lo nepesuwye 35 KBT. Bisbmemo,
HaNpUKnag, cMcTemy, OCHaLLeHy KOHAEHCALiIHM KOT/IOM, 10 SIKOTO 3rofloM Oy iHTErpOBaHi COHAYHI NaHeni i, HapeLuTi, TENI0BUIA
Hacoc, i cnpobyemo po3ibpatucs, B YoMy NosiAra€e B3aEMogis.
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MoTyHicTb TENN0BOrO Hacoca Pooc <35 kW
MoTyXKHiICTb COHAYHOTO reHepaTopa P < 35 kW
MoTyKHiCTb ra30B0r0 rexeparopa P, < 35 kW
Temneparypa COHAUHOTO reHepaTopa T >110°C

—— PN

KOPUCTYBAYA 5]3 %{

——
bl <}

<}

b < MOBEPHEHHA BI
KOPUCTYBAYA

Man. 55: Cuctema 3 cymapHOI0 NOTYXKHICTIO

Brkntouaroum TensioBmi HacoC 3 MipKyBaHb, K 3a3Ha4anocs BuLle, B JaHOMY BUMAAKY MU MOBVHHI 30CepeanTCA Ha B3aEMO3B'A3KY
Mi>K COHAYHUMM NAHENAMMW | Ta30BUM KOT/TOM.

Y uin koHirypauii (Man. 55) Hemae rigpaBniyHOro po3aiNeHHs MixK IBOMa [XKepenamu TEMNa, OCKINIbKY COHAYHMNN TENI000MIHHMK,
AKNIA, AK MW NaM'ATAEMO, € YaCTVHOIK COHAYHOTO reHepaTopa, i KOHAEHCALIIHNIA KOTeN NMOB'A3aHi 3 OAHUM | TUM e HaKoMYyBaNlbHNM
6akom. Tomy, AKLLO CyMa MOTYXHOCTeN BOX mepen nepesuiye 35 kBT, HeobxigHo Oyze nepenbauntu BiANoBigHI NpucTpoi
6e3neKu, 3aXMCTy Ta KOHTPOJIIO Ha BUXOAI 3 HAKOMUUyBaya i NPUCTYNUTK A0 peecTpaii cuctemu.

MoTyKHicTb TENN0BOro Hacoca Ponc <35 kW v
MoTyXHICTb COHAYHOTO FeHepaTopa Py < 35 kW ‘/ /
MoTyxHiCTb ra30B0ro reHepartopa P, < 35 kW /
Temneparypa COHAYHOrO reHepaTopa T >110°C / /
7

NOAAYA 10
KOPUCTYBAYA

<}

—=—d G ><]

TOBEPHEHHS BIZ
B ——
KOPUCTYBAYA

Man. 56: Cucrema 3 rigpaBniuHuM po3gineHHAM

MoBTOPHO PO3rnAAaYN Ty X caMy KOHIrypaLito crctemu, ane B AKii KOHAEHCALHWI KOTeN BCTaHOBIEHWNI Ha TEMNOOOMIHHUKY,
MM OTPUMAEMO FifpaBiuHnin 6ap’ep, [OCTaTHIN Ans TOro, Wob rapaHTyBaTV PO3AiNeHHs pignHU-Hocis. OTXe, B LIbOMY BUMAAKY
CyMma MOTYXXHOCTEN He BUKOPUCTOBYETbLCA, OCKINbKM COHAYHA GaTapesd i ra30BUii KOTeN He B3aEMOZIIOTb OfMH 3 OAHUM, a TEeMNI0BUN
HacoC BUKJTIOYAETLCA 3i cdepr 3aCTOCyBaHHA.
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CALEFFI MNOPTYTAJIA KNAC A+ BY/L]IBJ11 NZEB21 CTAJINA PO3BUTOK,
MAWBYTHE, TEXHOJIOTII: NIPUKNIAA AN1A HAC/IAYBAHHA

BYLIBEJIbHUA MANAAHYMK:

Bygisnto Wwrab-keapTtrpu Caleffi MopTyranis 6yno mogepHizosaHo,
i Tenep ih NPUCBOEHO Kiac eHeproedeKTUBHOCTI A+ Ta
NZEB21. Po60Tu ckniaganunca 3 rnepeoLiHky 6ioKiMmaTUIHNX
YMOB i MaCMBHOIO 3aXUCTy BCepeaviHi OyaiBi, NigBriLIeHH:
TennoisonAyii dacagy i Aaxy, BKOUAUM MPUPOAHE OCBITIIEHHS
B JTOTiICTUYHUX MPUMILLEHHSIX, @ TAKOXK MoandiKaLii BIKOHHUX
pam ans 3abe3nevyeHHs TEMSIOBOrO PO3PYBY i pillleHb Kiacy
A+. bygisna 6yna ocHalleHa TEXHOMOrIAMY BifHOBMOBAHOT
€HepreTuKU (BUCOKoepEeKTVBHI TEMIOBi HACOCK Ta HOTOENIEKTPUYHI
naHeni) AnAa 3MeHLWeEeHHA CNOXMBaHHA NePBUHHOT eHepril, Wo
CMpVAE BUCOKOMY PiBHIO €HepreTMyHoOI aBTOHOMIl Ta BUCOKOMY
piBHIO KOMPOPTY He TiNbKK 3 TENIOBOI TOUKY 30pY, ane i 3
CBIT/IOTEXHIYHOI (3 BUKOPUCTaHHSM BUKJTIOUYHO BUCOKOEPEKTUBHIIX
CBIiTNIOAIOAHMX TEXHONOTIN). AKICTb MOCTYNay4oro NoBiTpsa
rapaHTYyETbCA MEXaHiYHO BEeHTUNAL i€, AKa 3abe3neuye
afleKBaTHY LUBNAKICTb MPUTOKY HOBOIO NOBITPA ANA KOXKHOIO
MPUMILLEHHA 3 HANIEXHVIM PiBHEM GiNbTPALLil; Lie TakoX 3abe3neuye
MO3UTUBHWI TUCK Y BCili ByaiBni.

Bynisna nosHicTio o6nagHaHa TexHonorismn CALEFFI, sik Ha
PiBHI TEXHIYHOO LeHTPY YNPaB/iHHA, O MNOBHICTIO CKNAOAETbCA
3 06nagHaHHA OpeHAy, TaK i Ha piBHI pilleHb A ynpaBiHHA
BEHTUNATOPHUMUN TEMNOOOMIHHUKAMM Ta BEHTUAALINHAM
0o6nagHaHHAM.
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OCOBJINBOCTI MOHTAXKY
B LeHTpanbHil KOTeNbHi BCTaHOBNIEHO:

«  [emiHepani3auinHa yctaHOBKa cepii PT580 gna nigTpyiMaHHA perynbOBaHOro TUCKY B rigpaBniYHOMY KOHTYPi OnasnieHHs, a

TAKOX OJ1A OUMLLEHHA Ta AeMiHepani3auii Boaun.

«  BucokoedekTuBHi UMpKynsLiiHi arperaty cepii 165HE, nigkntoueHi 4o KonekTopis onaneHHsA Ta KOHAWLiOHYBaHHsA cepil 550,
AKi 336e3MeyvyoTb LMPKYNALL0 BOAM 15 KOXKHOIO 3 KOHTYPIB Ha Pi3HMX NoBepxax byaisi, BignoBifAHO O HOBOI EBPOMENCHKOI

ovpektusm ErP ons BucokoedeKkTrBHYIX HAcOCiB.

«  [Jleaepatop-oinbtp 6pyay cepii 546 ons BigoKpemneHHs MikpoOynbballoK NoBiTpA i 3aMi3HMX YaCTUHOK Y BOZI, L0 CpUsie

MaKCUMasbHi ebEKTUBHOCTI CUCTEMU.

«  JiunbHyk Tenna CONTECA EASY cepii 7504 3 nigkntoueHHAM Yepes MODBUS po GTC Gygisii, AKMIA KOHTPOJOE EHEPrOCMOMKVIBAHHS

rigpaBniyHNX KOHTYPIB KOHAMLIOHEPIB.

TennoBi BEHTUNATOPU Ta LIeHTPaibHa YCTaHOBKA Oy OCHaLLeHi He3aneXXHNMM Bif TUCKY perynioymmin KnanaHamm FLOWMATC®
cepii 145, siki 3a6e3mneuytoTb NOTPIMHUN KOHTPOJb OanaHcy: perynoBaHHA BUTPAT, Nepenagy TUCKY B AUHAMIYHOMY PeXxumi Ta
TemnepaTtypu B PisHVX NprMiLLeHHAX 6yaisni nig ynpasniHHAM KoHTponepiB EKINEX EASY ROOM TEMPERATURE CONTROLLER

ER2, W0 BCTaHOB/EHI B KOXKHil1 30Hi.

Tennosui Hacoc RDZ 3 BOyAoBaHUM FigpaBsiiyHym
MogZyneM i NOTPINHUM iIHBEPTOPOM (KoMnpecis,
BEHTUNALIA, UMPKYIALINHUI HAacoC), AKUN
LieHTpani3ye BUPOOHNLITBO eHEpril, J03BOJIAE
perynioBaTi TeMnepaTypy BOAU B MEPBUHHIl
CUCTEMI | OATKOBO 3axXMLLAE Tl Bij 3amMep3aHHA 3a
JOMOMOrO TEPMOCTaTUYHNX KanaHiB cepii 108.

Lla Bepcis 36inbluy€e BHECOK BifjHOBMOBaHOI
eHeprii go 6iNbLU Hi>K BOX TPETUH 3arajibHoro
CNOXMBaHHA NMepPBUHHOT eHepril Oygisni, Wo
LO3BOJIAE CKOPOTUTN ByrneueBum cnig
NPUGAN3HO Ha WICTb TOH Ha PiK, MOPiIBHAHO
3 MOYATKOBMM BHYTPILLHIM €HEepProCcrnoKMBaHHAM
6ygisni Ta ymoBamu KomdopTy/AKOCTi.

KOHCYJIbTAHT:
NILUFT - gna 3a6e3neyeHHs eKonoriyHoro
[V3aiiHy Ta eHeproepeKTUBHOCTI

MPOEKTAHT:
Apxitektopu Sodré de Albuquerque

MICLIE: Maws, MopTy.
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