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BcTyn

Mpomagachbki byaieni nocifaoTs Apyre MicLe 3a KinbkicTio nicna
XUTNOBMX, BaraToKBapTMPHMX Ta NPUBATHUX. BOHM MatoTb
Be/MYe3He coljianbHe 3HauyeHHA AnA QYHKLIOHYBaHHA rpomag,
iHOpaCTPyKTYpW Ta cucTemm 0bCNyroByBaHHA HaCeNEeHHA.
MpoMaachbKi 6yaiBni MOXHa NOAINMUTY Ha aAMIHICTPaTUBHI, BlacHe
rPOMafChKI, HaBYaNbHi, KynbTypHI, NiKyBanbHO-NPOdIiNakTMYHi,
CMOPTUBHI Ta NOOYTOBI YCTaHOBM.

MepeBaxHa binblWICTb rPOMaACchbKMX byaisens B YKpaiHi nobyaosaHa
B MUHYOMY CTOMITTI i NOTpebye 3HaUHOI MoepHisaLii Ak
OropOLXKYBaSIbHNX KOHCTPYKLIN, TaK | IHXKEHEPHUX CUCTEM, YTIM,
OyayeTbCa i BenmKa KinbKicTb HOBMX byaiBens. Ak npy mogepHizauil
y>e HaaBHWX ByaiBenb, Tak i Npv OyAiBHNUTBI HOBUX OfHY

3 K/IOYOBKMX ponen y 3abe3nedeHHi eEKTUBHOIO CMOXMBAHHA
eHepril BifirpaloTb CaMe iHXeHepHi CUcTemu.

Ller anbbom MiCTVTb pekoMeHAaLT AN1A MPOEKTYBAHHA IHXEHEPHMUX
CUCTEM BiANOBIAHO A0 BCiX CYYaCHMX BUMOT eHeproeeKTUBHOCTI
npw TEPMOMOAEPHI3aLlil Ta HOBOMY OYAiIBHULITBY FPOMaAChKMUX
OyniBent Pi3HOro Mpr3HaYeHHs.
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IcHye KinbKa TMNiB mKepen, Big AKX OyAiBnA oTpumye Temnno: ue mMoxe OyTw abo 30BHILUHE Axepeno, TOOTO Mepexa LEeHTpasni3oBaHoOro
TennonocTavanHaA (LT), abo iHAMBIAyanbHe Axepeno Ha TepuTopil — MOAY/IbHA KOTEMbHA UM TEMNOBMIA HACOC. IHKONW Axepena NOEAHYIOTb, KOMK,
ONA NPpYIKNagy, OCHOBHUM € onaneHHs Big Mepexi LT, a iHAvBiAyanbHe axkepeno BUKOPUCTOBYETLCA AK JOMOMIXKHe abo pesepBHe.

Obwpatoun axepeno, cnig maTn Ha yeasi, wo came LT € HalKpallym BapiaHTOM 3 TOUKM 30py He3neku Ta eKONoriyHOCTI. [a308i Ta TBepAONaNVBHI
MOZYNbHI KOTeNbHi MpoayKyloTb AMMOBI ra3v 6ina 3aknagy, Wo 0cobnmBo KpUTHYHO AnA OyaiBenb, Ae 3HaXOAATbCA AiTH; i Lie B LinoMy HaMeHL
edeKT1BHe pilleHHA. HalKpallym BapiaHTOM € BCTaHOBMIEHHSA TEM/I0BOrO Hacoca.

LleHTpani3soBaHe TensonoctayaHHA

LleHTpanizoBaHe TennonocTtavanHaA (nani LT) — oauH 3 HalledeKTUBHILLMX CNOCOO6IB ONaneHHs, AKM 03BONSE BUKOPUCTATX 6araTo pi3HWX BUIB
reHepallii Tenna. Taka cucTema, HaBiTb y MNOTOUYHOMY il BUrNALI, € CTabinbHOW, 6e3MeyYHOI0, EKOHOMIYHOI 3 TOUKM 30pYy CMOXKMBAHHA PecypCis
Ta eKOJIOrIYHOI0.

Mpvknaa ninbopy OCHOBHOrO perynoBanbHoOro obnaaHaHHaA [T
i3 3a/1€XKHOI0 CXeMOI0 MiOKIIOUYEHHS CUCTEMM OMaNeHHs
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1.2 | CipenbHni perynoBanbHUn 2-x xo4osui knanaH VB2

1.3 | Enextponpusig AMV 20

1.8 | ABTOMaTUYHUI perynaTop nepenagy tmcky AVP

1.10* | Perynatop T1cky «ao cebe» AVA

2.1 | EnektpoHHni perynatop ECL Comfort 310

2.2 | Hatymk Temnepatypu 30BHiWHbOro Nositpa ESMT

2.3 | 3aHyptoBanbHMiA faTtumnk Temnepatypu ESMU 3 rinb3oto

* 3aCTOCYBaHHSA BU3HAYAETHCA MPOEKTHMM PillEHHAM.

Puc. 1. Tunosi cxemn I npw npreaHaHAi go LT

PeKOHCTPYKLiA rpoMaacbkux byaisens Anb6om pilueHb | 5
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Mpwvknaa ninbopy OCHOBHOIO perynoBanbHOro obnaaHaHHaA [TM1
i3 He3aIeXKHOI CXeMOIO MiJKM0YEHHS CUCTEMM OMaNeHHA Ta KOHTYPY rapsAYyoro BOAOMNOCTaYaHHs
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1.1,1.2 | TennoobmiHHWK Danfoss (nasHwmin/ po3bipHnii)

1.3,14 | CigenbHui perymnioBanbHnii 2-x Xogosui Knanax VB2

1.5 Enextponpusia AMV 30

1.6 Enextponpusig AMV 20

1.12, 1.13 | ABTOMaTUUHMIN perynaTop nepenagy tmcky AVP

2.1 EnektpoHHuii perynatop ECL Comfort 310

22 [atunk Temnepatypu 30BHILLHLOTO NOBITPA ESMT

2.3,24 | 3aHyptoBanbHMIM gatumk Temnepatypu ESMU 3 rinb3oto

Puc. 1 (npoposxeHHsa). Tunosi cxemu [T npu npreaHanHi go LT

Mpo sAKy 6 3 33 po3mipom Ta koHuenuieto cnctemy LT He Mwnocs, i ocHOBa He3MiHHa: Bif Axkepena Tenna, fe TeMnepaTypa TennoHocia 4ocArae
HeobXiAHVX 3HauYeHb BIAMOBIAHO O BCTAHOBAEHOrO TeMrnepaTypHOro rpadiky, uepes TeroBy Mepexy TEMAOHOCI HaaXoAnTb A0 CNOXKMBaya.
CnoxuBay, y LbOMy BMMafKy rpoMaacbka OyaiBnd, MpUENHYETbCA A0 TeroBOl Mepexi 3a AOMOMOrol0 iHAMBIAYaNbHOTO TEMI0BOr0O MyHKTY
(nani ITN). ITM ma€e OBi TMMOBI CXeMu — 3aneXHa | He3anexHa, e HesanexHa € Hakpalmm piweHHam (Puc. 1). Came ITT1 3a6e3neuye nocTavaHHsA
TiEl KiNbKOCTI TeNMOHOCIA, AKOT NoTpebye byaiBna KOHKPETHOI MUTI — PeryioBaHHA Ha PiBHI Jykepena He Aa€ Takol TouHoCTi. CNif Takox 3BaxaTy
Ha Te, Wo noTpeby B eHeprii Ana KoXHOI Oyaisni iHAWBIAyanbHi.

ABTOMATM3aLif TaKMX CUCTEM MOXKe By Ty NigibpaHa nig Yac PO3POOKN MPOEKTY 3 MEPENiKY YKe HAABHMUX PillieHb.

6 | Anb6om pileHb PEKOHCTPYKLiA rpOMafChKyIX OyaiBens
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[1nA NpUEAHaAHHA CUCTEMM OManeHHsa HeBUVIKMX 3a MNOLLEI0 Ta 3 TeMOBMM HaBaHTaxeHHAM Ao 90 kBT byaisent , 4o npuknagy, 6oMboCxoBmLL,
OUTAYMX CAfJOUKIB, aMOyNaTopIl, WK TOLWO MOXKYTb BUKOPUCTOBYBATUCA B MPOEKTHUX PilLEHHAX Mani TEMAOBI MyHKTW BUPOOHMUTBa daHdocc.
Manuin Tennosui NyHKT JaHdOCC — Lie MOCHICTIO rOTOBWIA A0 MOHTaXy Ta ekcnnyaTauii Bvpid 3 KOMMaKTHUMK rabapUTHUMKM po3MipaMn Ta
MOMMNBICTIO HACTIHHOrO MOHTaKY

[laHi 0CcObNMBOCTI € BEMKOIO MepeBarold Npu PEKOHCTPYKLI OyaiBenb, AKi MaloTb OOMEXEHHA MO Mol AN BCTaHOBNEHHA HeobxiagHoro
obnafiHaHHsA Ioro MOHTaXy Ta NofAanbLoi ekcnnyaTadii.

Mani Tennosi nyHKTV [JaHOCC MaloTb B CBOEMY CKMaAi BCI €NEMEHTV peryioBaHHA Ta BUMIPDIOBAHHA: aBTOMATUUYHWIM DPErynATOp MOTOKY Ta
peryioBanbHUM KnamnaH 3 eNeKTPONpPUBOAOM, ENeKTPOHHE Morofo3anexHuin perynatop ECL 310, gasadi Temnepatypy Ta NaacTUHYaTUA
TEMNOOOMIHHVK [1f He3aneXXHoro niakmoYeHHA BHYTPILWHbOOYAMHKOBOI cucTemn OyaiBni fo [mkepena Tenna (cuctema LT, koTenbHi um
anbTePHATUBHYIX AXKEPEN TEeNIONOCTavYaHHs).

[leTanbHa TexHiuHa iHbopmaLlia HaBefeHa B foAaTKy b.
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Puc. 2. HpVIHLI,I/II'IOBa CXeMa MaJioro TeryioBoro nyHKTy

IHgMBigyanbHe gXKepeno Ha TepuTopil

MownpeHnm i BoAHOUYAC HalMeHL edeKTUBHMM PILeHHAM 3 TOUKM 30pYy CMOXMBaHHA Nanuea, 6e3neku, HadiMHOCTI Ta He3aneHoCTi €
BCTAHOBJIEHHA aBTOHOMHMX, MOAYNbHIIX KOTeNeHb Ha TepuTopii, Ae po3TalloBaHa byaisna. KoTnv MoxyTb Oy TV eneKTPUUYHUMM, BUKOPUCTOBYBATH
rasonofibHe, pinke abo Teepae Nanumeo.

[HWMM, 3HaUHO edeKTVBHILIMM BapiaHTOM, € TEMIOBI HAaCOCW. 3a3BMYall BUKOPUCTOBYIOTbCA abo reoTepMarnbHi TemnoBi HacocK, abo Hacocu
«MOBITPA-BOAA». [eoTepManbHUIA TEMNOBUIA HACcOC € epeKTUBHILLMM, ane KOHTYP, WO MOB'A3aHMIA i3 30BHILUHIM CepefoBULIEM, HE 3aBXAM
MONMBO OpraHisyBaT Ha TepUTOPIi, ie po3TaloBaHa byaiena, 0cobAnBO AKLLO MAETLCA MPO MOAEPHI3aLI0 YKe HaABHOT Byaisni — A0 TOrO X,
IOr0 BCTaHOBJ/IEHHA Ma€E BULLI KamiTanbHi BUTPaTW. Y pa3i mnoTpebn NikoBa NOTYXHICTb MOXe MOKPMBATUCA 33 PaxyHOK KOTNIB, AKi Oynw 3ragaHi
paHiwe.
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Puc. 2. OavH i3 NprKNagis By3na peryaioBaHHA NPY NPUEAHAHHI JO iHAVBIAYaNbHOrO Axepena

PekOHCTPYKLiA rpoMaachkix byaisens Anb6om piweHs | 7
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AkrM 611 He Byno [kepeno, Ha BBOAI TeNIoHOCA B OyAiBnio cnif obnawTysaTy By30s perynioBaHHa — CUCTeMY 3 aBTOMATUYHM NMOTrOA03aNeXHNM
peryioBaHHAM TEMAOBOrO MNOTOKY. Y BUNALKY 3 IHAVBIAYANbHNM [XKEPENOM, CXema Takol CUCTEMM PEryIioBaHHA MOXe BiPI3HATICA Bif Ti€l, WO
3actocoyeTbcA B T (Puc. 1) i He maTn BCix enemeHTiB (Hanpviknag, perynaTopis TUCKY NPAMOI Aii, TENNOOOMIHHWMKIB TOLO). 3a3BMYall B Takmx
CXEMaXx BUKOPUCTOBYETbCA TPUXOAOBIUI KNamaH, AKMUIA He PO3PaxoBaHWii Ha BenvKi nepenaam TUcky (Puc. 2). JaTumk TemnepaTypy BHYTRILLHBOrO
NOoBITPA BCepeAVHi OyaiBni, NiAKNOUEHNI 1O eNeKTPOHHOTO PerynaTopa, NiABMLLYE TOUHICTb peryioBaHHs.

Cuctemn 3 iH,El,l/lBi,D,)/aJ'lel/lM LKEPENTOM MOXYTb 6yTVl OAHOKOHTYPHUMI (HaanKnan, TiNbKN KOHTYP onaneHHs) Ta 6a|'aTOI<OHTyDHl/IMVI (Hal'lpl/lK-
Nafl, KOHTYP OnaneHHA, Tennol Nignoru, BEHTUALIT, rapAYoro BOAOMOCTaYaHHA, Ta, B OKPEeMKX BUMamKax, OXONOMXEHHS).
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Puc. 3. Mprknaam cxem 3 6akamm-akymMynaTopamm

Kpim TOro, BaXKN1BKIM €N1eMEHTOM CUCTEMI MOXKE By TV aKyMynALlis Ternna, B TOMY YMCi BUKOPUCTaHa AK A1A BCIEl cUcTemu, Tak i B po3pisi cuctemu
rapAa4yoro BogonoctavanHs (Puc. 3).

ABTOMATVM3aLliA TaKMX CMCTEM MOxe ByTu nigibpaHa niag Yac po3pobKM MPOEKTY 3 MepeniKy ke HaABHUX PilleHb.

Kom6iHOBaHi cxemun TenionocTayaHHsA

ONTYManbHUM PILLEeHHAM, 33 YMOBW HanexkHoI aBToMaT3allii, Moxe Oy KombiHauia AeKinbKox axepen (Hanpviknag, NoBiTPAHOrO TennoBoro
Hacoca, ePeKTVBHOIO B MiXKCE30HHMI Nepiof, 3 BUKOPUCTaHHAM Tenna 3 mepexi LIT B onantoBanbHWI ce3oH).

BapiaHTie KombiHaLii Axxepen i iX BUKOPUCTaHHA 6Garato. 3a3BMyald LieHTpanizoBaHe TenionocTadyaHHA 3aiMWaETbCs OCHOBHUM AXKEPESOM, a
TEMOBWI HACOC MOKPUBAE NOTPEOW Ha rapsaye BOAOMOCTaUaHHA Ta, B Pa3i MOXMBOCTI, YacTUHY NOTPeO B TEMOBIN eHeprii Ha OnaneHHs Ta iHLWwi
cnmcTemu.

Y BCiX BUNagKax, AK i 3a3Havanoca paHille, aBTOMaTUYHe NOorofo3anexHe peryoBaHHsa TeMI0BOro NOTOKY € 0O0B'A3KOBO YaCTUHO TaKMX CUC-
Tem (auB. logatok A n.1.1). KOMOIHOBaHI Cxemn € HaiCKNaaHILMMK, OCKINbKM B HUX MOEAHYIOTbCA KOMIMOHEHTM, 1O 3aCTOCOBYIOTHCA AK B CUCTe-
Max LieHTPani3oBaHoOro TernonocTadaHHs (Hanpuknag, perynatopu TMCKy Npsmoi Aii, ABOXOAO0BI perynioBabHi knanaHu, po3dipHi TennooomiH-
HVIKV BETMKOI MOTY»KHOCTI TOLL|O), TaK | KOMMOHEHTM, 3aCTOCOBYBaHI Npu NPUEAHaHHI IHAMBIAYaNbHOrO Axkepena (HanpyKnag, TPUXOA0BI KnanaHu,
6aku-akymynaTopu, 6araTokOHTYPHI rpebiHKK ToLO).

ABTOMATV3aLliA TaKMX CxeM NindMpPaEeTbCa 3a iHAVBIAYANbHIM 3amnUTOM.

8 | Anb6om pileHb PeKOHCTPYKLiA rPOMaACbKIx Oyaisenb
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MoHan 90 % rpomancbkinx byaisens B YkpaiHi ynv 36yaosaHi 4o 2000 poky. AK npasunio, cMcTemy onaneHHs Takux Oyaisens € Gi3nyHO 3HOLEeHMI
i He BifMOBIAAOTb YMHHMM HOPMaM Ta BUMOram. Hacniakamu LibOro CTatoTb ANCKOMBOPT (Heaorpis abo neperpis NpUMiLLieHb) Ta BeNVKi BUTPaTH
Ha onaneHHsa. Y UboMy anbbomi HaBefeHi TexHIUHI pilleHHA Ta pekoMeHAaLT WOA0 3ax0AiB, AKi A03BOAAIOTL MIABMLLNTY eHeproeeKTUBHICTb Ta
3abe3neunTi KOMGOPTHI yMOBY NepebyBaHHA B OyAiBNAX.

Po3rnAHeMo TUNK CUCTeM OManeHHs, WO ICHYIOTb. 3aNeXHO Bif CxemMu 3'€fHaHHA TpyO 3 onanioBanbHUMK NPUAAAaMKM, BOHM MOAINAIOTLCA Ha
OAHOTPY6HI Ta 1BOTPYOHI.

B oHOTPY6HIN crucTemi onantoBanbHi Npunaam 3'€Hy0Tb OfHIE0 TPYOOI, | TENNOHOCIH NPOTIKaE NOCNIA0BHO Yepes BCi NPUNaav.
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Puc. 4. OgHoTpy6Ha c1ucTema onaneHHs

Y 0BOTPYOHIN cUCTeMi Nprnaan NPUERHYIOTb 10 BOX TPYO — «nofadi» Ta «3BOPOTY», a TEMIOHOCIH NPOTIKAE Yepes KOXKEH Npunaz napanensHo.

VAVAVAVAVAVAY YAAAAAA

WAL | JLLLALL

AR ARG CAAAAAAY

o WYAYAYA YAV YA o WYAYL YA Y.V YAY

<

Puc. 5. [1BoTpyOHa c1McTeMa onaneHHs

Mpw NnaHyBaHHI PEKOHCTPYKLIT pekoMeHIyEMO MOLEPHI3YBaTV OAHOTPYOHY CUCTeMy OmaneHHs i 3pobuTw il ABOTPYOHO. AKLLO Takoi MOXK-
BOCTi HEMAE, CNifl PEKOHCTPYIOBATY OAHOTPYOHY CUCTEMY 3MiAHO 3 MOAaNbLIVMM PEKOMEHAALLIAMMN.

YacTkoBa peKoHCTPYKLiA abo PEKOHCTPYKLIA CUCTEMM OManeHHsa OKpeMmnx MoBepxis He BUpillye Npobnemy BiACYTHOCTI KOMOPTY Ta BUCOKOTO
eHeprocnoXmnBaHHaA. binbLL TOro, Lie 3arpoXKye HOPManbHOMy QYHKLIOHYBAHHIO, O MOXe CIIPUUMHKTIA 3ynnHKY BCiEl cuctemm byaisni. MoTpibHo
MPOBOANTI KOMIMIEKCHY PEKOHCTPYKLiIO BCIEl CUCTEMM OMaseHHs.

|_|pl/l l'lpOGKTyBaHHi cncTemMy ornaneHHA I'IOTpi6HO 3BaxaTtn Ha Te, Wo Aeaani vacTiwe BMKOPWCTOBYOTbCA HVI3bI<OT€‘MI'IepaTypHi [xepena, Taki Ak
TEennoBi HaCOCK TOLO.

10 | Anb60om pileHb PekOHCTPYKLIA FPOMaAChKYIX ByAiBenb
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2.1 PeKOHCTPYKLiA ABOTPYOHOT CMCTEMU OMANIEHHSA

[1BoTpyOHY CrcTemy omnaneHHsA NpocTile rigpasniuHo 30anaHcyBaTy, i BiANoBIAHO, 3a0e3neunTi NPOEKTHY (PO3PaxyHKOBY) BUTPATY Ha KOXKHOMY
onanioBanbHOMY Npunagi. Takox BapTo 3a3HaunTy, WO ePeKTUBHICTb POOOTY Ta eKCryaTauii JaHoi cucTemu Ginblia 3a OAHOTPYOHY.

Y ObH (OepxaBHi 6yaiBenbHi Hopmu) B.2.5-67: 2013 «OnaneHHs, BEHTUAALA Ta KOHANLiOHYBaHHA» N. 6.4.5 BKa3aHo, Wo: «<Cucmemu
800AHO20 ONAJIEHHA MA 8HYMPIWHL020 MeNIONOCMAYAHHA CJTi0 NPOEKMYBAMU 3i 3MIHHUM 2i0pasidHUM PEXUMOM».

[1BoTpyOHa cucTeMa Npu pekoHCTPYKLT U HoBOMY OYAIBHMLTBI MOXe Oy TV peani3oBaHa ABOMa LUAAXAMU:
1) 3acTocyBaHHA y By3/lax 06B'A3KM onantoBajbHUX NpUajiB TePMOPErynAaTopiB i3 GyHKLiE0 aBTOMaTUYHOIO perynioBaHHA

nepenapy TUCKy Ta o6MexeHHsA BUTpaTh — KnanaHu RA-DV. [Npu 3aCTOCYBaHHI TakUX TEPMOPEryNATOpiB AOAATKOBI aBTOMATUUHI
6anaHcyBasbHi KNanaHu Ha CToAKax/ NpunafoBux BiTkax He NOTPIOHi.

Lle piweHHs HaBegeHo B M. 6.4.7.7 OBH B.2.5-67:2013: «...PekomeHOyeMbCA 3acmocosysamu y 8y31ax 068'A3KU ONAIIOBASIbHUX Npuiadie
MmepMope2ysIAMOpU YU e/leKMpPOHHI peyiamopu 3 (YHKUIEID dsmomMamuyHo20 pezysiiosaHHA nepenady Mucky abo ObMexeHHs sumpamu
mensIoHoCiA. .. [lpu 3aCmocy8aHHIi MAkux mepmopezysismopie Yu e1eKmpOoHHUX pe2ysiamopis i3 3a3HaYeHuUMU GyHKUIaMU abo asmomamuyHUX
K/IANaHie 3 3a3HavyeHuMu QyHKUIAMU y 8y31ax 008'A3KU onamosaneHUX npuiadis, 3acmocogysamu (Qybaosamu) 000amkosi agmomamuyHi
KJIAGNAHU i3 3a3HaYeHUMU QYHKUIAMU Y UUPKYAUITHOMY Kinbui (Ha cmosky, npunadositi 8imui, 8i0eanyxeHHi) He C/id, OKpim 8uNAaoKy HeOONYUeHHA
HAaOMIpHO20 nepenady MUCKyY Ha 3a3HAYEHUX Pe2ysIAMOpPax i3 yMo8 WyMOHEYMBOPEHHs».

TepmocTatnuHum enemeHT Aero Tamper I

AY
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I I I I I I I [nHamiunmi knanan Tepmoperynatopa RA-DV %
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3anipHuii knanaH RLV-S b i ]

AV Ha cToAaky AOCTaTHbO 3anipHOT apmMaTtypu
3 MOXJIMBICTIO CMYCKY TEMNIOHOCIA

Puc. 6. Mpwuknag komnnekTaLii By3na o68'A3k1 onanioBanbHOro npunagy
B ABOTPYOHIN ccTeMi onaneHHs 3 AMHaMIYHUM KNanaHoM TepMoperynaTopa

OKpeMo Crlif 3a3HaunTH, WO AeAKi ABOTPYOHI CMCTEMI OManeHHs, B AKX NMoJaBanbHUA Ta 3BOPOTHUIA CTOAKM PO3HECEH] Y MPOCTOPI, MOXKIMBO
MOJEPHI3yBaTy, BUKOPUCTOBYIOUM JMLLIE TEPMOCTATUYHI KnamnaHu 3 OyHKUIEID aBTOMATUYHOrO PerymioBaHHA nepenagy TWCKY Ta OOMeKeHHS
BuTpaT RA-DV, Npo Aki HanmncaHo Bulle. Mprknaam nofibHyx cuctem — Le ABOTPYOHI TOPU30OHTasNbHI CUCTEMM i3 CYMyTHIM PYXOM TEMIOHOCIA Ta
BepPTMKasbHi ABOTPYOHi CCTEMM 3i 3MiLLAHO PO3BOAKOIO MaricTpanbHVX TPyOONpoBOAiB.

[ - .
» Ll

Y

10

4 |

o o
Puc. 7. KnanaHu TepmoperynaTopis i3 GyHKLiE aBTOMATUYHOIO PEryioBaHHaA nepenaay TUCKY Ta OOMEXeHHs BUTPATH
Ha onantoBanbHYX Npunaaax ABOTPYOHOI CUCTEMI OManeHHs 3i 3MillaHOI0 PO3BOAKOI MaricTpanbHYX Tpy6OnpoBoAis
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MepeBaru pilleHHs 3 BUKOPUCTaHHAM TEPMOCTATUYHKX KanaHiB i3 GYHKLIEI aBTOMATUUHOMO PerymioBaHHs nepenazy TMCKY Ta OOMeXeHHs
BuTPaTK (Tvn RA-DV):

» KoxeH onantoBanbHWi Npunaa rigpasniyHo 36anaHcoBaHmI BIIHOCHO BCI€l CCTeMM TenonocTayaHHs.

» BcTaHOBNEHe 3HaUeHHA NonepeHbOro HanalWTyBaHHA Ha KNanaHi BiANOBIAaE NOTPIOHIN / pO3paxyHKOBI BUTPATI Ha pagiaTopi.
» He noTpibHO BCTaHOBNIOBATY | HAaNaLITOBYBaTW Oyab-AKY [JOAATKOBY OanaHCyBanbHy apMaTypy.

o Mae HalBuLLMIA piBeHb eHeproedeKTUBHOCTI B ABOTPYOHMX CUCTEMAX OManeHHs.

Came Tomy Le pilleHHA pekoMeH0BaHe A0 BIPOBAKEHHA.
AKLLO 3 TIET UM IHLWOT NPUYMHM Lie PILLeHHA HEMOX/IMBO 3aCTOCYBATK, TOAI MEPEXOANMO O APYrOro PilleHHA.

2) BukopuCTaHHA perynaTopis nepenagy TUCKY 3 pagiaTOpHUMMN TepMOperynsTopamu.

B ubomy BrnagKy BifbysaeTbCA CTabinisalia nepenagy TMCKY B CTOAKY / NpWiafoBili BITLI NPy BCTAaHOBNEHHI Y KOXHOMY OMasioBasibHOMY NpUnagi
KnanaHie TepmMoperynatopis 3 GyHKLUiE NonepeaHboro HanawTyBaHHA NPOMYCKHOT 3AaTHOCTI.

— W
P S

Y A
—
'-.;) )
VYAYAYAYAYAYAY D[]]q
VA

TepmocTtatnuHum enemeHT Aero Tamper

INININININININ

KnanaH Tepmoperynatopa RA-N w.
LLLLT L

QA

3anipHui knanan RLV-S w

Ha cTosky HeobxifnHO BCTaHOBNEHHS GanaHCyBanbHOI apMaTypu

Puc. 8. Mpwuknan komnnekTadii By3na 068'A3k1 onanioBanbHOro npunagy
B ABOTPYOHIN crcTemi onaneHHs

MpuKnag BCTaHOBNEHHs GanaHCyBanbHOT apMaTypy (Mpr Takomy pillieHHi) 0OB'A3KM OnanioBanbHUX NPUnaziB HaBEAEHWN HIXYe.

-

Perynatop nepenagy tncky ASV-PV

Knanan-naptHep ASV-D g

Puc. 9. Crabinizauina nepenagy TUCKY B CTOAKY BEPTUKaNbHOI ABOTPYOHOI CCTEMM OnaneHHn
30 3MIHHM TIAPABNIYHUM PEXMMOM

M o P e ———

1 PerynaTtop nepenagy tncky ASV-PV

\ 4

-
Ll

% I | < KnanaH-naptHep ASV-D

Puc. 10. Crabinisauis nepenagy TMCKy B NPUNafoBii BiTUi rOpU30HTanbHOI ABOTPYOHOT
CUCTeMM OMaNeHHA 3i 3MIHHVM Ti4PaBAIYHNM PEXUMOM

o
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2.2 PeKOHCTPYKLiA 04HOTPYOHOI cricTemu onaneHHs

AKLLO MV CTUKIEMOCS i3 CUTYaLLIEI0, KON YKe HasiBHY OAHOTPYOHY CUCTEMY 3 TVX UM IHLIMX MPUYMH HEMOXIMBO NepepobuT Ha ABOTPYOHY, TOA
TaKa crMCTema Ta 00B'A3Ka CNOXKMBAYIB MOBUHHI MAT HaBEAEHWUI HXKYE BUMNAL,

Hanpamok pyxy Hanpamok pyxy
TENJIOHOCiA NO CTOAKY TEN/IOHOCiA NO CTOAKY
—
=
TepmocTaTnuHu enemeHT Aero Tamper e )
=) )
YAYAAYAAAY & e YAYAYAAYAAY
KnanaH Tepmoperynatopa RA-G W
NINNNNAN ANNNNNAN
barnacHun gpocens RTD-BR

v A

Puc. 11. Mpuknan KomnnekTawii By3na 00B'A3KM OnaniosanbHOro npunagy
B OAHOTPYOHI C1MCTEMi OnaneHHs

Konn cuctema mae nocCTiMHWUIA TigpaBniuHniA pexum (MOCTIMHY BUTPATY TEMAOHOCIA), TO NMPY PEKOHCTPYKLUI CNif 3a6e3neunTit Ha KOXHOMY
CTOAKY/ NPUNafoBil BITUI aBTOMaTMYHY CTabinisauiio BUTPATV TEMIOHOCIA Ha PO3PaxyHKOBOMY 3HaueHHi. Lle [ocAraeTbcA BCTaHOBNEHHAM
Ha BMXOfi 3i CTOAKA aBTOMATMYHOIO KOMBIHOBaHOro 6anaHcyBansHoro knanaxa tiny AB-QM 4.0.

NYAAAYAYAAY

Puc. 12. OgHoTpy6Ha NPOTOYHa (HeperynboBaHa) cMcTema onaneHHs 3i cTabinizauieto BUTpaTm
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linpasniuHe GanaHCyBaHHA OAHOTPYOHMX CUCTEM OManeHHA 3i 3MIHHKM TiAPaBRiuHUM PEXMMOM, AK i B MOAIOGHMX cuUCTeMax i3 MOCTIMHMM
rigpaBniuHIM PEXMMOM, TaKOXK 0a3y€ETbCA Ha aBTOMATUUHOMY OOMEKEHHI MaKCMManbHOI BUTPATK TEMAOHOCIA MO CTOAKAX.

Ane CTa6iJ’|i3yBaHHﬂ BUTPaT NO CTOAKaxX B O,EI,HOTp)/6Hl/lX CUCTemax i3 BCTaHOBNEHVIMW PafiaTOPHUMM TEPMOPErynATOpamMm BXe HeJOCTaTHbO
nna 3abe3nevyeHHs ed)eKTl/IBHOCTi pO6OTI/I CUICTEMM, OCKINbKY 3aKpMBaHHA TepMoperynﬂTopiB B TUX MPUMILLEHHAX, B AKNX AOCArHyTa HaxaHa
KOpKCTyBayem TeMmnepatypa MoBITPA, NPU3BeAe A0 3aBULLEHHA TemMnepaTtypun TeNNOHOCIA Ha BMXOAi CTOAKA — TEMIOHOCIN Yy umnx NMPUMILLEHHAX
I'IpOl7|,£le TPaH3UTOM Yepes 3amuKasbHi AiNAHKN pagiaTopis, He OXONNOHYBLUN HeoOXiAHVIM YMHOM B OMantoBanbHIX npunagax.

Take perynoBaHHA TemnepaTypu TeNNOHOCIA Ha BMXOMi 3i CTOAKa NpU OBMEXEHHI MakCMManbHOI BUTPATK Liie Ha3vBatoTb TEPMOTiApaBiuHIM
6anaHcyBaHHAM. [1NA LbOro Ha aBTOMATUUHNUIA KOMOIHOBaHMI BanaHcyBanbHWiA knanaH AB-QM 4.0 BCTaHOBNIOIOTL TEPMOENEKTPUUHIIA NPWBIL
TWA-Q, a Ha cam 3BOpOTHIIA TPYBONPOBIA — HaknaaHWi aatumk Temnepatypu ESMC (Pt 1000). Lie obnagHaHHA nigkntoyatoTb O eNeKTPOHHOro
KoHTponepa Tuny CCR3+, Wo perynioe TemnepaTtypy 3BOPOTHOIO TEMIOHOCIA B CTOAKAX OAHOTPYOHOI CMCTEMM OManeHHA Ha OCHOBI CUrHany
[aTynKa TemnepaTypu TeNNoHOCIA y NoAaBaabHOMYy TPYOONPOBOLI CUCTEMMU, AKMI BXOAUTb A0 KOMMIEKTY MOCTaBKM KOHTPOEPa.

24VDC

Puc. 13. ObmeKeHHA MaKkCMManbHOI BUTPATYV 3 peryioBaHHAM TemnepaTypu TeNNOHOCIA Ha BUXOAI CTOAKIB
Y OAHOTPYOHI cucTemi 3i 3MIHHUM TiAPaBAIYHMM PEXUMOM

MpUHLMN pObOTH TaKOT CUCTEMY MOMATAE B TOMY, LLO B TOW Yac, KoM TemnepaTypa NnoBsiTps B NPUMILLleHHI JOCAraE BCTAHOBNEHOIO KOPHCTyBavuemM
PIBHA | PafiaTOPHNIA TePMOPErYNIATOP aBTOMATUYHO MOYMHAE 3MEHLLYBATV BUTPATY TEMIOHOCIA Yepes onantoBanbHUn npunag, tTemneparypa
TErI0HOCIA Ha BMXOMi CTOAKa 3POCTaE, OCKITbKM TEMNOHOCIN TEeNep NPOXOANTL Yepe3 3aMUKabHY AINAHKY 1 He OXONOLKYETbCA B OMNaoBanibHOMY
npwvnagi. atunk tTemnepatypu ESMC BUMipIoE TemnepaTypy TeMNOHOCIA Ha BUXOAI CTOAKa Ta nepefae Ui iHpopmalito KoHTponepy CCR3+.
KoHTponep nopiBHIOE OTpUMaHe GakTUUHE 3HaUeHHA TemnepaTypu 3 HEOOXIAHUM, AKE 3aNeXnTb Bif TeMNepaTypy TEMNOHOCIA, O NOAAETLCA
B cucTemy (i AKa, B CBOIO Uepry, 3anexuTb Bif TemnepaTypu 30BHILUHbOrO NOBITPSA). AKLLO TemnepaTypa BuLla 3a HEOOXiAHY — KOHTPONep AaE
KOMaH[y TepmoenekTpuuHomy npusogy TWA-Q 3MeHLWMTV BUTPATY, NPUKPUBLUM OanaHcyBanbHWii knanad AB-QM 4.0. Konv TemnepaTtypa CTaHe
HVKUOI0 33 HeOOXiAHY — BUTPAaTa TEMIOHOCIA B CTOAKY TakMM CaMiM YMHOM OyAe 30inblieHa.

ABTOMATUUYHUIA KOMOIHOBaHWIA TepmoenekTpuyHmNn HaknagHui gatyvk temneparypu Kontponep CCR3+
6anaHcyBanbHwin knanaH AB-QM 4.0 npveiz TWA-Q ESMC (Pt 1000)

Puc. 14. ObnagHaHHs Ana oaHOTPYOHOT CUCTEeMM OnaneHHsA
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2.3 Cuctema 6e3apOTOBOro KepyBaHHA pafiaTopHumM onaneHHam Danfoss Ally™

[lns TOro, Wob cuctema onaneHHs BiaNoBigana knacy eHeproedeKTUBHOCTI A (OVBITbCA AoAaTOK A NMyHKT 1.1), CNif 3acToCoBYBaTH IHAMBIAYanbHe
KepyBaHHA 3 KOMYyHIKaLi€lo MiXX NMPUCTPOAMM Ha OMasioBanbHKX NPUafax Ta KOHTPONEPOM 3 [OAATKOBMMM QyHKUIAMY, AKI BNAMBAIOTL Ha
eQeKTVBHICTb (HanpwvKnag, po3knaz, 3ajaHa TemnepaTypa B NpUMILLLeHHi). AK nprKknaa;:

Partner API

WORKS WITH ..- works with the
alexa Google Assistant

DopaTok Ally™ . IHTerpauis 3 xmapoto
(i0S, Android) :

LAN 3’egHaHHA

)

T oy

LWmos Ally™ Gateway

- - o, - -

ey e e S e\

eTRV MNoBTOptoBay curHany eTRV
EnekTpoHHi pagiaTopHi Zigbee EneKkTpOHHI pagiaTopHi
Tepmoperynatopu Ally™ TepmoperynaTopu Ally™

@ IHTepHeT ——  Kabenb — @

Puc. 15. KomnoneHTr cuctemm Danfoss Ally™ T1a cxema 3'eqHaHHA

Cuctema Danfoss Ally™ Hafiae Bam yci nepearvi NOBHOMYHKLIOHANbHOT «DO3YMHOI» CUCTEMU KEPYBAHHA OMANeHHAM — Y MPOCTOMY Ta 3pyU4HOMY
nopatky. 3 npoaykuieto Danfoss Ally™ B1 OTpUMAETe MOBHMIA KOHTPOSb AK Haf BalVMM PaAiaTopamu, Tak i Haf paxyHKamiu 3a onaneHHs. MNpak-
TUYHO 3 ByAb-AKOro MicUA Ta 'y OyAb-AKMUIA YaC HE3aNeXHO Bif TOrO, UM 3HAXOAUTECA BM BAOMA UM Hi, BU MOXeTe KepyBaTi CUCTEMOLO ONafeHHs
HaBITb 33 AOMOMOrOI0 ronocy, ocKinbKM Danfoss Ally™ cymicHa 3 6araTbma iHWWMK MPUCTPOAMM KEPYBAHHA Yepes iHTepHeT.

PapiaTopHi Tepmoperynatopu Danfoss Ally™ cepTvdikoBaHi 3a ctaHaaptom Zigbee 3.0. Lle 03Hauag, o BOHN «CINKYIOTbCA OfHIED MOBOKO»
3a AONOMOrolo 6e3ApPOTOBOrO 3B'A3KY, AK i 6e3iy iHWKMX NobyTOBKX CMAapPT-NPUCTPOIB MO BCbOMY CBITY, [O3BOJAYUM BaM MiAKIYaTH Ui
TEPMOPEryNATOPY [0 BXKE HAABHOI CUCTEMM PO3YMHOIO JOMY Ha npoTokoni Zigbee 3.0.
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Y NpUMILLEHHSAX, AKI MaloTb OCOBAMBI BUMOTY A0 MIKPOKAIMATY, Cifj 3aCTOCYBaTU PilleHHA 3 Nigirpisy Nignoru.

3okpema, obirpis NpUMILLEeHb Y 3aknagax AOWKINbHOT OCBITY (AMTAUMX cafoukax) pernameHTyeTbca [IBH B.2.2-4:2018 «3aknaan AOLWKiNbHOT
ocsitTn. ByanHkm Ta cnopyan» y n. 8.10: «Temnepamypa nosepxHi nidnozu i2posux, WO po3MiULyIOMeCA Ha NEPUIOMY NOBEPC], G MAKOX CNasneHb
ma po30dseaneHs 0514 ociabneHux dimeli NPOMAZOM ONAIBATILHO20 NEPIOOY MAE NIOMPUMYB8AMUCH HA pieHi 23 + 1 °C came 3a paxyHOK HazpieaHHA
nionoau.

Cucrema nigirpisy Nignory piBHOMIPHO PO3MNOAIIAE TeMNO Ha PIBHI NIANOT MO BCiN NAOLI NPUMILLEHHA, CTBOPIOIOYM ONTMasbHY TemnepaTypy
MOBITPA AK Ha PIBHI HIr, Tak i ronosun. Cuctemy nigirpisy Nianor MoXHa BUKOPUCTOBYBATY AK KOMMOPTHWIA NiAirpiB NeBHOT 30HK (irpoBi KiMHaTH,
CaHBY3MM TOLWO), TaK | AK CUCTEMY MOBHOTO ONAfleHHA MPVIMILLEHHSA.

Cuctema nigirpisy nignorv 3abesneuye KOMOGOPTHY TemMnepaTypy BCOAM, ie HeobxiaHe KoMPOpTHe Tenno. Baxnveum € Tol GakT, Wwo cuctema
nigirpisy nignorv Moxe OyTu BCTAHOBIEHA B KOHCTPYKLO Nianory 6yap-akoro Tuny — HoBYy GETOHHY, AepeB’aHy abo PEeKOHCTPYMOBaHY Mianory.

Y ABH B.2.5-67: 2013 «OnaneHHA, BEHTUNALIA Ta KOHANLIOHYBaHHA» N. 6.7.20 BKa3aHo, LWO:

«Temnepamypy HaepigasibHoI NosepxHi bydigesibHUX KOHCMPYKUIU i3 86YO0BAHUMU HA2PIBANbHUMU ef1eMeHmamu, 8ionogioHy YUHHUM HOpMamu-
8aM, HEOOXIOHO BCMAHOB/II08AMU 30CO6AMU ABMOMAMUYHO20 Pe2Y/IH08AHHSA.

JIna 8U3HaA4eHHA Mens10801 NOMYXHOCMI cuCmemu onNaneHHA i3 80y008AHUMU HAZPIBATILHUMU eneMeHmamu c/1io 3acmocosy8amu po3paxyHKosy
memnepamypy HazpieanbHoI NOBePXHI He sulye 3a3HayeHoi'y dodamky C.

HepigHomipHiCmb memnepamypu 8 Mexax HazpieansHoi NO8EPXHI Npu 06PAaHOMY KpOUi YKNAOdHHA HazpieaneHUX enemeHmis (mpy6onposodis,
Kabeso mouwjo) He NosuHHa nepesuwyysamu 1,5 °C, okpim Kpatiogol 30HU NPUMILLEHHA.

3.1 TigpaBniuHa Tenna nignora

AKWO rigpaBniuHa Tenna nignora nig'eAHyeTbCA 4O 30BHIWHLOT CUCTEeMM/ Mepexi 3 TemnepaTtypoto NoHaa 55 °C, B TaKOMy BMMNAAKY CAi BUKO-
PWCTOBYBATU 3MilllyBasibHUIA BY301. Lie HeobxiaHO 3aana YHUKHEeHHA neperpisy MOBEPXHI, WO MOXe NPU3BECTY [0 AMCKOMMOPTY nepebyBaHHS
JIOAEN B MPUMILLEHHI, @ TAKOX MOXIIVBOMY PYVHYBAHHIO MiAOrOBOro MOKPUTTA.

% FHF-EA

Irposa
KiMHaTa

FHF-EA

| Oywosi

=
l%

baceinH

3miwysanbHWK By3on Tiny FHM-C1 Brpo6HMuTBa koMnaHii Danfoss € oaH1M i3 HAMKOMMNAKTHIWMX Y CBOEMY KNaci pilleHb, Lo A03BOSIAE Perysio-
BaTV Ta NiATPUMYBATL TeMnepaTypy NoAadi Ha PO3MNOAINbUMNIA KONEKTOP TEeNOoi NiAnor Ha NoTPIGHOMY, BCTaHOBNEHOMY PiBHI. BMKOpUCTOBYOUM
po3noginsyi konektopu TNy FHF, Maemo 3mory dikcyBaTti BUTpaTy Yepes KOKeH KOHTYp OnaneHHs 3a JOMOMOro poTaMeTpiB, LLO BCTAHOBEHI
Ha nozasanbHOMY KONeKTopi. Ha KonekTopi 3B0OPOTHOIO TEMOHOCIA BCTAHOBEH! ByKCH, AKi MaloTb QYHKLO MonepesHboro HanaluTyBaHHS,
TOOTO OOMEXEHHA BUTPATU Ha KOXEH KOHTYP, @ TaKOXK QYHKLiIO PEryioBaHHA Npv BCTaHOBNEHHI Ha HYX TepmoenekTponprsoais Tvny TWA-A.
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) S

1 KOMNaKTHWIM 3MillyBanbHKUI BY3041 i3 Hacocom UPM3, FHM-C1
3 HaCTOTHUM MEPETBOPIOBAYEM

2 Po3noginbunii KonekTop 3 poTameTpamn FHF

3 TepmoeneKkTpuUHU NpwBif TWA-A

4 TopueBa cekuia 3 aBTOMaTUYHMM BiABOAOM NOBITPA FHF-EA

5 TopLesa cekuia 3 py4HVM BiABOAOM MOBITPA FHF-EM

6 KpaHu Kynbosi FHF-BV

BMKOPWCTaHHA CyUYacHMX CUCTeM iHTeNeKTyanbHOro KepyBaHHA MiANOroByM onaneHHAM A03BOAAE NiATPMMYBATW TEMI0BMA KOMBOPT i3 MiHi-
MaslbHUMK BUTPaTamu eHeprii. Taki cMcTemn LO3BONAIOTL KepyBaTV TEMNepaTypoto He e NOKIMHATHO, a 1 norognHHo. Llo npriknagy, AKWO
aitn 3 13:00 go 15:00 3HaxoaATbCA B 6acelHi, B LUel Yac NpUMILLEHHA He BUKOPUCTOBYETLCA. BiinoBiAHO, AKLLO HanalTyBaT cMcTemMy nig rpadik
KOPWUCTYBaHHA NPUMILLEHHAMM, BOHa Byae BMUKATUCA nvile y pasi noTpedu.

I'iﬂpasﬂqua Tenna nignora 3 KepyBaHHAM MO KOXHOMY MPVMILLEHHIO 38 AOMOMOIOI0 CUCTEMM lcon2

TepmoperynaTop

Danfoss lcon2™ — ue moaynbHa CucTemMa KepyBaHHS MiANOrOBKMM OManeHHAM/ OXONOMKEHHAM 3 MO-KIMHATHUM/ MO30HHKM KepyBaHHAM.
LleHTpom Bci€l cuctemmn € koHTponep Danfoss Icon2™ Master Controller, kvt 06'€iHYE BCi KOMMOHEHTU CUCTEMM. TepMOoperynaTpu, Lo
BCTAHOBMEHI B KiMHaTax, NiA'€AHYIOTbCA A0 KOHTponepa: 6e3npoTosi No npotokony Zigbee 3.0, APOTOBI — 3a AONOMOrOK ABOXUIBHOMO
Kabenio. [IpoToBi TepMoperynaTopn maiTb BOYAOBaHWA AaTUMK TemrepaTypu MOBITPA Ta MOXIMBICTb MPUEAHAHHA [aTuMKa MiAnorM Ha
NpoBOAi (HoAaTkosa onuis). be3npoToBi TepMoperynaTopy MaloTb BOYAOBaHMIA AaTUMK TemrepaTypu MOBITPA Ta BOMOrOCTi, AOAATKOBO
lcon2™ RT Featured (088U2122) mae BOynOBaHWi iHGpauepBOHWIA AaTUMK TeMnepaTypuy noBepxHi Nignoru.
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3.2 EnektpuuHa KabenbHa Tenna nignora

7

o 7 3

.,.//. 2___./ _Z___.// _(,___—// ‘.:_‘___/"‘__. ".__‘___) : '\.__‘_.__)' \.____-__} ."\.__‘_-_}‘

Bumorwm BignosigHo go 16His
OBH B.2.2-9-2018 «[pomaacbKi 6yaAnHKM Ta cnopyau» (Y4mHHUMA 3 01.06.2019 p.) Ha 3miHy [1BH B.2.2-9-2009

8.2.1 CncTemn onaneHHa, BEHTUNALIT ... MOBMHHI NPOEKTYBATUCA 3 AofepKaHHAM Bumor [1bH. .. IBH B.2.5-67 ... ... [BH B.2.5-24, ... — (wopo
enekTPUYHNUX KabenbHMX cucTemM o0irpisy).

8.4.1 Y rpomafcbkux ByamMHKax cnin nepenbadati enekTpoobnafHaHHs, enekTPOOCBITIeHHA, CUCTEMM aBTOMAaTW3aUl i AvcneTyepn3adlii, Ak
NPOEKTYIOTb 3MIAHO 3 ..., MPaBWamMu ynawTyBaHHA enekTpoycTaHoBok (MYE), ..., [IbH B.2.5-24, ..., a TakOX IHWXMN YMHHVMM HOPMATUBHUMM
[IOKYMEHTaMW.

OBH B.2.2-41:2019 «[poeKTyBaHHA BUCOTHUX >XUTIOBUX | rpoMafcbKux Gyaisenb»

14.2.1.17 Y BUcoTHUX byaiBNAx HeOOXiAHO BUKOPWCTOBYBATM Taki CUCTEMY OManeHHs: ... ANA KUTNOBMX Ta FPOMAACHKMX OyaiBeNb. .. — eNeKTPUYHI
i3 CNOXVBAHHAM eNeKTpoeHeprii BHOI. .. ... EnekTpuyHi cucTemmn onaneHHA HeobxigHO npoekTyBaT 3rigHo 3 [IBH B.2.5-23, [IBH B.2.5.24.

14.3.19 Y pa3i BMKOPUCTaHHA CUCTEM eeKTPOKabenbHOro onaneHHsa i rapayoro BogonocTadaHHa BignosigHo fo ABH B.2.5.24 HeobxigHo
BCTAQHOBJIIOBATU OKpeMWI Npunag AvdepeHuiioBaHoro (MoroanHHoro) obniky enekTpuuHol eHeprii. Mpu LboMy mepexi, AKi X1BnATb
CUCTEMU eNeKTPOOMNaneHHA i rapAYoro BOAOMOCTaUYaHHA, He MOXYTb BUKOPUCTOBYBATUCA [AN1A KMBNEHHA OyAb-AKNX IHLWNX eNekTpoyCTaHOBOK
CMNOXKNBAYIB.

KabenbHi cucremn y ctaxui Ha 6eTOHHI OCHOBI Nignorn

KabenbHi cuctemu npamoi Aji, Ak 3a3BMYall MaloTb BCTAHOBMEHY MOTYHICTb Ao 150 BT/M? BKMoualoTb y cebe HarpianbHi kabeni abo maty,
PO3TallOBaHi y BEPXHbOMY LWapPi CTAXKM, Ha AKY MOHTYETHCH MOKPUTTA MIANOI. fIK NPaBumio, HarpianbHi Kabeni BCTaHOBIOWTL Y LWAP LiIeMeHTHO-
MILLAHOT CTAMXKY TOBLMHOK MiH. 3 CM.

KabenbHa cucTtema npamoi il MOXe BUMKOPUCTOBYBATUCA AK cuUcCTemMa «[TOBHe onafieHHd uepe3 Mignory» — Ana MiATPMMaHHA noTpioHOT
TemnepaTtypu NoeitTpa abo Ak cuctema «Tenna nignora» Ana KoMGopTHOro Nifirpisy NOBEPXHI Nianoru. Y nepwomMy BUnafKy kabenbHa cucrtema
onaneHHs DEVI — enuHe mepeno Tenna B npumitieHHi. Ak «Tenna nignora» cuctema DEVI 0608'A3k0BO NpaLioe OfHOUACHO 3 iHLIOK CUCTEMOIO
OnasneHHs, Hanpuknagd 3 BOAAHMMN pafiaTopamu.

Bub6ip npopyKkTty

[ns cuctem «Tenna nignoras, AK Npasuio, BCTAHOBMIOETLCA NMOTYKHICTb 130-150 BT/m?.

[Mpw BCTAHOBNEHHI CUCTEM NPAMOI Al BUKOPUCTOBYIOTbCA HarpisanbHi kabeni DEVIflex™ 3 nutomoto notyxHicTio go 20 Bt/m. Kabenb kpinuTbca
33 [JONMOMOTOt0 CTaNeBol MOHTaXHOT CTpiukn DEVIfast™ (enemeHTn KpinneHHs Ha Hill yepes 2,5 CMm).

AK anbTepHaTMBY MOXHA BMKOPMUCTOBYBATY TOHKI HarpisasbHi MaTy 3 NoTy»kHicTio 100, 150 abo 200 BT/m? (230 B). Moxnvso nigibpaty pileHHn
ana 6iNblUOCTI TUNIB NOKPUTTA (Kaxenb, NamiHaT, NiHoneym Towo). Micna BU3HaueHHsA 3aranbHoi HeoOXiAHOT MOTYKHOCTI CUCTeMM BUOMPAETLCA

Kabenb 3 HalbnMKUOo BINbLIOK NOTYXHICTIO 3 Mepeniky TWX, AKI BUrOTOBNAIOTbCA Ha 3aBOAl. [nA AocArHeHHA onTyManbHOro KompopTy Ta
€KOHOMIUHOCTI CUCTEMUN PEKOMEHLYETLCA BUKOPUCTOBYBATY TepMoperynatopu DEVIreg™ 3 npocTim abo iHTeneKkTyanbHVIM Taivepom.
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DEVireg™ Touch - 6aratodyHKUiOHaNbHNI NPOrPaMOBaHWUI €NeKTPOHHUI TEPMOPErynATop 3 iHTeNeKTyanbHYM TaliMepoM i CEHCOPHUM
ancnneem. MoxHa BCTaHOBMIOBATY B PaMKUM PIi3HKX BUPOOHMKIB. OcHalleHW BOYAOBaHUM [aTUMKOM TemMrnepaTypy MOBITPA Y KOMMeKT 3
ZaTuvkom TemnepaTypy Ha nposofi. CyMiCHWI 3 AaTuvKkamu Temnepatypu iHWmx BUPoOHWKiB. DEVIreg™ Touch 3acTOCOBYeTbCA AnA cUcTeMm:
a) «Tenna nignorax 3 faT4vkom TemnepaTypr Ha NPoBofi; 6) NOBHE ONaneHHs — 3 JaTUMKaMm TemnepaTypu MoBITPS i NiAnory, Wo A03BOSIAE, OKPIM
KepyBaHHA TeMnepaTypoio NOBITPA, 06MexyBaTV MakCUMarbHy i/abo NigTpUMyBaTV MiHIManbHy TemnepaTtypy Nignory; B) NOBHe onaneHHs TifbKu
3 OfIHVM BOYOBaHNM AATUYMKOM MOBITPA. IHTENEKTYanbHNIA TaliMep — 3 MPOrHO30M HEOOXIAHOMO Yacy YBIMKHEHHS | BUMKHEHHS, 1Ba KOMOPTHI
nepioan Ana KOXHOro AHA TWXKHA. BOYAOBaHMIN NiUMIBbHUK CMIOKMBAHHA enekTpoeHeprii 3a ocTaHHi 7, 30 AHIB | 3 MOMEHTY NepLIOro YBIMKHEHHS.
BCTaHOBMIOETHCA B MOHTaXKHII KOPOOL.

DEVI =+
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BeHTVnALiA Ta KOHAWLIOHYBAHHA NMOBITPA € OAHVUMM i3 TONOBHYIX YaCTUH iHXeHepHOT cucTemy, Lo 6e3nocepeHbO BMNAMBAE HA MIKPOKNIMATUYHI
ymoBW nepebyBaHHA NioAel B NpUMiLLeHHi. Hanprknag, npuToUHO-BUTAXHA CUCTeMa BeHTUAALIT 3abe3neuye nogady CBIXOro, JOBEAEHOrO
110 KOMGOPTHOI TemnepaTypw Ta BOAOrOCTi MOBITPA B MPUMILLEHHS, | BUAANEHHA NOBITPSA, HACUYEHOTO BYTNEKUCUM Fa30M.

Mu po3rnaaaemo Taki cuctemn, B AKKX Terno/XonofoHOCIEM € Boaa/BofoMiKoneBa CyMil, To6TO Ui cuctemu € rigpasniuHmi. BignosigHo,
KPIM MOX/IMBOCTI PErytoBaHHA BUTPATK Tenno/xonofaoHocis, cnig 3abesneumnTy rinpasniune 6anaHcysaHHsa. Came Lie 3abe3neuye noTpibHNNA
PO3M0ofiN 3aranbHoOro 06CAry Tenno/XoNoAoHOCIA BIANOBIAHO A0 HEOOXiAHMX 3HaUYEHb MAKCUMabHOTO HaBaHTaXXeHHA KOXHOrO CroXuMBaya.
(OBH B.2.5-67: 2013 «OnaneHHs, BEHTUNALIA Ta KOHAULIOHYBaHHA» N. 6.4.7.7).

BiAnoBifHO A0 UbOro, HUKUe HaBefeHi pekomeHfalii WOoAo OOB'A3KM AK CMOXMBAYIB CUCTEM OManeHHs BEHTUNALI Ta KOHAMLIOHYBaHHS,

TaK i pkepena — unnnepa.

v X 2K e:

1
Cmer | ome |
1 ABTOMAaTUUHWIA BanaHCyBanbHW KnanaH AB-QM
2 PenyKTOpHWI enekTponpwsig NovoCon
3 PyuHniA 6anaHcyBanbHWi knanaH MSV-BD

Puc. 16. O6B'A3Ka BEHTUMALIMHNX MaLLWH, WO NPALIOITb Ha OManeHHs

oo

1
oo | ome | _home |
1 ABTOMaTUUHWIA BanaHCyBanbHW KnanaH AB-QM
2 PenyKTOpHWiA enekTponpusia AME 435QM

Puc. 17. O6B'3Ka BEHTUAALIMHIX MALLIVH, LLO NPALI0IOTh HA OXONOAMKEHHA
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AKLLO BXe € BCTaHOBNEHWI B OOB'A3LI TPVXOLOBWI perymioBanbHUA KnanaH i HEMaEe 3MOrM 3aMiHUTK AOro Ha KOMOIHOBaHWIA knanaH AB-QM,
Toni ANA rigpasniuHoro 6anaHcyBaHHA CNif 4OCTaBUTY perynatop nepenagy TMcky ASV-P(PV) (3) 3 knanaHom-napTHepom.

o T S

1 Tpunxonosuii perynosaabHUM Knanax VRG3

2 PenyKTOpHWI enekTponpusig AME 435
3 Perynatop nepenagy TMcKy ASV-PV
4 PyuHuit 6anaHcyBanbHWN Knanax MSV-BD

Puc. 18. O6B'A3Ka BEHTUNALINHNX MALLVH, LLIO NPALIOI0OTh Ha OMnaneHHs

P
<
.
>
2 2
Y A
DUU\_ b-u\.
3 3
< < <
Y
. .
> >
Y F 3

BMS %‘
o T S

1 ABTOMATUYHMIA KOMBIHOBAHWIA KNnanaH AB-QM
2 TepmoenekTponpwBsif ABNM A5
3 KiMHaTHI1IA TepmoperynaTop REPI

4 [NepenyckHWiA KnanaH No Temnepatypi FJVA

5 [epenyckHWI KnanaH no nepenagy TMCKy AVDO

Puc. 19. O68'A3Ka HaHKOMNIB, IO MPALIOIOTL Ha OManeHHA / OXONOAXKEHHS
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Yunnep, Ak i byab-aKe iHLWe Axepeno, NoBMHeH Oy T rigpaBniuHo 36anaHcoBaHWI BiZHOCHO BCi€l cnucTemu. Ha pycyHKy 20, WO HaBeAeHNI HUXKUE,
aBTOMATUYHUIA KOMOIHOBaHWIA knanaH AB-QM (1) BUKOPUCTOBYETHCA B AKOCTI GanaHCyBanbHOro Ta peryioBanbHOro KnanaHa.

P~ Ha daHkonm

Ha NpUNANBHI
YCTaHOBKM

Bif dpaHKomnis

Bifl TPUMAVNBHUX

YCTaHOBOK
Ha rpagupHi < <
comeor | ome | o
1 ABTOMATUUHWI KOMOIHOBaHW KnanaH AB-QM
2 PeayKTopHWI enekTponpusig AME 55QM

Puc. 20. O68'A3Ka Ymnnepis, WO NPaLoTb B 3MIHHOMY TiApPaBRiuHOMY PeXyMi

BapTo He 3abyBaTh i MPO Te, WO B LbOMY BWUMAAKY M1 MAEMO HAZJMILIKOBE TEMIO, AKE MOXHA YTWUAI3yBaTX A BNACHWX KOPUCHKX NoTped. Tak,
HanNpPWK/az, BCTaHOBMBLLM A0AaTKOBE 06MaHaHHA (perynioBanbHi knanaxu (1), enekTponprsoay (2), TeNIOOOMIHHIK) MOXAMBO 3HATY TEMI0
B CMCTEeMy OManeHHs Ym rapavoro BOAOMOCTaYaHHS.

Ha CnoXKnBa4va

Tennoo6MiHHMUK-
TennoyTtunisatop

Puc. 21. O6B'A3Ka umnnepis 3 KOPUCHO yTUAI3aLiEto Tenna
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OcKinbkm cucTema rapadvoro BogonoctadanHs (MBIM) € riapaBniuHOK0 CUCTEMOIO, OAHNUM i3 HAMIONOBHIWWX | 0OOB'A3KOBYX 1O BMKOHAHHA 3aBAaHb
€ 3banaHcyBaHHA cUcTeMH.

3rigHo 3 1BH B.2.5-64: 2012 «BHyTpilHii BOAONpPOBiA Ta KaHanisauia» NyHKT 12.8:

«/1ng Mummegoeo 3abe3neyeHHA HOPMOBAHOI MemMnepamypu 800U y cnoxusada 6yob-akoi 006U HEOOXIOHO 8CMAHOBII08AMU HA UUPKYNAUIUHUX
mpy60onpo8ooax agmomamuyHi mepmMocmamuyHi (6anaHcysanbHi) Knanaxu».

To6TO NoBMHeH OyTH 3abe3neyeHni rigpaBniYHUl | TeMnepaTypHIUI 6anaHc TennoHocis. Lie 03HauaTrme, o KOXKEH CMOXMBAY OTPUMAE NOTPIOHY
KIIbKICTb rapAYol BOAW 3 BIAMOBIAHOK TEMMepaTypoto.

[ns peanizauii uboro HeoOXigHO: NPV BePTMKabHIM PO3BOALI — Ha CTOAKAX, NPW rOPU30HTasbHIl PO3BOALL — Ha BiTKax BCTAHOBWUTM TEPMOCTa-
TWUHi 6anaHcyBanbHi knananu Tiny MTCV.

(5 Og g

- Up s

— - [z Usls
- Up U (s

_ Up s

— . [z Us s
- Up U (s

<
=
<4

-

MTCV MTCV MTCV MTCV MTCV MTCV MTCV MTCV

@5 g

Puic. 22. 36anaHcosaHa cuctema Bl 3a gonomoroto KnanaHis MTCV

Puc. 23. baratodyHKLioHanbHWIA TepMocTaTUUHWiA knanad MTCV

BianosigHo, Lie Takox Bkasaro 8 ABH B.2.5-64: 2012 «BHyTpiluHii BogonpoBifa Ta KaHanisayifa» NyHKT 6.2:

«Temnepamypy 2apa4oi 800U y Micuax 8000po360py HeobxiOHO npulimamu:
a) He Huxye 60 °C 0714 cucmem UeHmMpanbHO20 2apa4020 8000NOCMAYAHHS, AKI NIOK/TIIOYaoMe 00 8IOKpUMUX CUCMEM MensionoCMAa4YaHHs;
6) He Huxye 55 °C 0na cucmem YeHmpansHo20 2apa4020 8000N0CMAYAHHS, AKi NIOKTYAoMe 00 3aKpUMUX CUCMEM MENI0NOCMAYaHHS.

3HUXeHHA memnepamypu 800U 8 CUCMEMI 2apA4020 B000NOCMAYAHHA He NOBUHHO nepesuwyysamu 5 °C. lpu ubomy memnepamypa UupKyaauitHo!
800U 8 cucmemi noguHHa 6ymu He meHwe 50 °C y 6y0b-akiti yacmuHi cucmemup.

Takox, oo 3abe3neunTr KOMPOPTHY TeMMepPaTypy B TOUKaxX BOAOPO30OPY, CNif BCTAHOBUTY Ha NiHilo rapAauol BOAM NPOMIXKHWI TEPMOCTaTUYHNIA
3miLyBanbHWiA knanaH TVM-W. Ha Buxogi My OTPUMYEMO BCTaHOBEHY MOTPIOHY Ham TemnepaTypy rapadoi Boan, Aika € CTabinbHOIO, a TakoX
HVKUE TOrO PIBHA, WO YHEMOXI/IVBIOE TPaBMyBaHHA IIOAMHYM WAAXOM OMiKy YacTuH 1i Tina. Ocobnumsy yBary TyT Clig NpUAINATY 3aknanam
LOWKIiNbHOT OCBITN. 30Kkpema, B IBH B.2.5-64: 2012 «BHyTpilHin BOAONPOBIA Ta KaHanisauifa» NyHKT 6.3 BKa3aHo:

«Y npumityeHHax dumayux OOWKibHUX 3aK1adis meMnepamypa 2apaqoi 800U, Aka N00aemMeca 00 8000p0o36ipHOI apmamypu dywie ma ymugasis-
HUKI8, He No8UHHA nepesuwlysamu 37 °Co,
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TVM-W K TVM-W [ TVM-W K TVM-W [ TVM-W K TVM-W [
TVM-W TVM-W TVM-W TVM-W TVM-W TVM-W
TVM-W TVM-W TVM-W TVM-W TVM-W TVM-W
i i f f i l? i
] |
|

/\ MTCV MTCV MTCV MTCV | | MTCV MTCV
N | | i

Puc. 24. BukopucTaHHa B cuctemax Bl tepmocTatyHoro knanaHa TVM-W

Puc. 25. TepMmocTaTUyHmIA 3MiLLyBanbHNA KnanaH TVM-W

Y Uil cucTemi Takox MoTPIOHO yCyHyTV Hebe3neky Anda 300pOoB'A NIOAMHM Yepe3 BNauB OakTepill. 30Kpema, ofHa i3 Takux bakTepiit — Legionella.
BoHa mMoxe icHyBaTV B cucTtemi B, mpu LiboMy HalbinbLll CnpuAaTAMBKYMM AnA i iCHyBaHHA Ta PO3MHOXKEHHA YMOBaMI € TemnepaTypa HOCis
y fianasoHi 20-50°C. Came Tomy, W06 MaTV MOXMBICTb Yac Bif Yacy MPOBOAWTY Ae3iHdeKLio, HeoOXiAHO KOPOTKOUACHO MiABMLMTM Temnepa-
Typy Ao 58-80°C. Lle MOXNMBO 3aBAAKM BCTaHOBMEHHIO TePMOCTaTUYHOro 6anaHcysanbHoro knanaHa MTCV-C 3 TepMoeneKTponpuBoAoM
TWA-A Ta nigknoyeHHio 1oro ao KoHtponepa CCR2+, akuii Oyae koHTpomoBaTh mpouec aesiHdekuii. Lle pilleHHA Takox HaBeaeHe
8 ABH B.2.5-64: 2012 «BHyTpilWHin BoAONpOBiA Ta KaHanisauifa» NyHKT 6.2:

«/118 3HEWKOOXEHHA YMBOPeHHS ne2ioHeIu 00NYCKAaEMbCA NpU mepmModesiHgekyii cucmem 2apa4020 8000NOCMAYAHHA KOPOMKOYAcHe (Oekineka
X8UJIUH 3a 3a0aHUM 2pacgikom) nidsuwyeHHa memnepamypu 8o0u 00 75-80 °Co.
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MTCV + TWA-A CCR2+
Puc. 26. MpurHumnosa cxema cuctemu [BI1 3 BukopuctaHHAm MTCV, TWA-A ta CCR2+

Y rpomaachKux byaisnax OCHOBHUIA po3bip rapAdyol BOAM Npunafac Ha poboui rognHin 3aknagy. BianosigHo, Ana oNTYMansHOroO BUKOPUCTaHHA
TennoBol eHeprii NOTPIGHO perynioBaTy TemnepaTypHUii pexium B cuctemi Bl 3a po3knagom, a He TpUmaTy NOCTIHY TemmnepaTypy B CUCTEMI

npoTArom 100K, WO | MOXAMBO peanisysaTi 3a Aonomoroto piteHHsa 3 MTCV + TWA-A + CCR2+.
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Bumorn 3rigHo [16HiB

ABH B.2.2-40:2018 «IHKNt03MBHicTb GyAiBens i cnopya»

5.1.11 BXigHwin MmainaaHunk Oyaisni MOBMHEH MaTW: HaBiC, BOAOBIABIA AK 3 MOBEPXHI MalijaHuMKa, TakK i3 MOKPUTTA HaBiCy. 3aNeXHO Bif MiCLIEBMX
KMMaTUYHNX YMOB MIAIrpIB MandaHuMKa CIlif BCTAHOB/IOBATM 3@ 3aBAaHHAM Ha MPOEKTYBaHHA. [1OBEPXHI MOKPUTTA BXIAHNX ManLaHuvKiB
i TaMOYPIB MOBVHHI Oy TV TBEPAVIMMU, HE [JOMYCKATU KOB3aHHA. ..

5.3.3 HeobOxigHiCTb nigirpisy NoBepxHi NaHAyca, a Takox ynaliTyBaHHA HaBica abo YKPUTTA BU3HAYAETLCA 3aBAAHHAM Ha MPOEKTYBaHHS.
OBH B.2.3-15:2007 «ABTOCTOSIHKW | rapaki Ans nerkoBmx aBTomo6inis»

6.13 [NoKpWTTA pamn i NIWOXIAHNX AOPIKOK Ha HUX MOBUHHE MaTK enekTpoobirpis (BKNOUAETHCA Y3UMKY) i 3anobiraTii KOB3aHHIO.

3acTocyBaHHA

ButpaTn, Wo noB'a3aHi i3 3umoBoto norofoto. OCTaHHIMK pOKaMi 3'ABMIOCA 6araTo HOBWX iICTOPINV MPO NIOACHKI Ta GiHaHCOBI BUTPATW, NOB'A3aHiI
i3 CyBOPOIO 3VIMOBOIO MOroA0H0. NOWKOAMKEHHS MalHa, 30iNbLIEHHSA BUTPAT Ha TeXHIYHE 00CYroBYBaHHS, 3HXKEHHS MPOAYKTUBHOCTI, 3pOCTaHHS
CTPaxoBWX MpeMild, 3anoAiaHHA WKOAW 300POB10 — i HaBiTb riple. MoHTax po3pobneHoi komnaHielo DEVI cucTeMy TaHEHHS Nbofy Ta CHiry
3abe3neuye HagiiHe BMPIWEHHSA UMX Npobnem, NoB'A3aHNX i3 X0NoAHOK norofoto. Po3pobneHa komnaHielo DEVI cucTtema TaHeHHs CHiry Ta
NboAy Npwv3HayeHa 3abe3neunty 6e3neky Ana Nofen, TPaHCMOPTHYX 3acobiB, a Takox OyaiBenb — Yy CeHCi ix 6e3neku ana Nepexoxmx i pyxy
TPAHCMOPTY B 3MMOBMIA MEPIOA, @ TaKOX 3arnofifsHHA MEHLIOT WKoAW caMum Oyaisnam. Lle HaszemHi pilleHHs 3 BUKOPUCTaHHAM NepLIOKIacHoT
npoayKLii. 3acToCyBaHHA HarpiBasbHUX Kabenis i MaTiB komnaHii DEVI, 1o GyHKUIOHYIOTb Nif KOHTPOMEM eNeKTPOHHUX TePMOPErynaTopis
i3 AaTUMKamMKM BOMOrOCTI, 1O3BONAE HAMIIHO Ta ePeKTUBHO 3axMLATL BENVIKI MO, Taki AK NapKyBanbHi MalifaHuvKy (NapKiHmm), naHaycn abo
niaxoau niwoxofis o Oyaisenb, 3a6e3neydyioun 3pyUHiCTb | 6e3neky, i 3BiNbHAUM NPY LIbOMY Bif, CTOMIIOIYOT PyYHOT POOOTH, L0 3aliMaE barato
yacy. OfHi€l0 3 FONOBHUX MepeBar LMx CUCTeM € Halibinbll epeKTUBHE W00 BUKOPUCTaHHSA eHepril BUPIWEHHSA NPobiemMn Ha3eMHOro TaHEeHHS
CHIry Ta bofy.

Cuctema CHiroTaHeHHsA Ha CcXofax
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MepeBarn

o EdekTnBHE NpYbUpPaHHA CHIry — NoLLa 3aBxav 30epiracTbCa BiNbHOW Bif CHiry
Ta Nboay

» Hemae pyuyHoro npnbmparHaA cHiry Ta ctae HenoTpibHo 0bpobka Aopir Cinmio

o be3neka pyxy Ta pobounx 30H AnA Nioaen

o [HyuKa crcTemMa Moxe ByTW 3aCTOCOBaHa A0 HaMMOLWMPeHiLMX MaTepianis MoKpUTTA
NMOBEPXHI

e 33a0LWaPKeHHA KOWTIB Ha MPOBefeHHi 30BHILLHbOrO PEMOHTY MOBEPXHI MICA 31UMN

* 3axuCT AOBKINNA 3aBAAKM BiAMOBI Bif 06POOKM A0PIT CiNMo Ta YHEMOXKNBAEHHSA
MOWKOAMXEHbD, O BUHMKAOTb Y pasi 3aCTOCyBaHHA aHTUdPK3IB

o ABTOMATUYHWI «LiNOAOO0BMIA» CHIronpnbmnpanbHuii cepsic

e |HTENEKTYanbHWIN ABO3OHHWIA PEXMM KEPYBAHHA 3 HU3bKNM CMIOXMBAHHAM eHepril

o Br3HaueHHA npiopuTeTiB — 0OMexeHe BUKOPUCTaHHA TeMIoBOI BUXIAHOI MOTYKHOCTI

e Cucrema 3 20-piyHOIO NOBHOIO FAPaHTIED Ha Kabeni, WO He NoTpedye TexHiYHOoro CiCTeMa CHIrOTaHeHHA NaHayCy

0bcnyrosyBaHHsa (pamnu, 3ai3gy Towo)

Onuc cuctemum
OcHoBHE 3aBAaHHA CMCTeMK NONArae B 3a0e3neyeHHi TaHeHHaA Ta YyCyHeHHA CHiFy Ta nboAy 3 I‘IOBerHi prHTy.

Po3pobneHa DEVI cuctema TaHeHHs CHiry Ta Nbofy OTpYMana Halbinbl LMPOKe 3aCTOCYBAHHSA B XMTIOBUX PAiOHAX — ANA HA3EMHWX NapKiHri8,
nia‘i3HWX AOPIr, TPOTYapiB, 30BHILLHIX CXOAIB, HAaBaHTaxyBaNbHWUX NNATGOPM, NaHAYCIB, MOCTIB i ApeHaKHWX 30H. MoXHa 3abe3neunTi TaHeHH:A
CHIry Ta NbOAY HaBiTb Ha AOPOXHbOMY MOKPUTTI 3 IMTOrO achansTOBETOHY, 3aCTOCOBYOUM CrieLianbHi HarpisanbHi kabeni.

Konu HarpisanbHi kabeni NpoknafaloTbCa 3 METOK PO3TOMUTIA CHIF abo CM3bKMIA Nif Ha 3eMAi, MUTaHHA 6e3neKkn Ta 3aollafKeHHs KOWTiB
BVABNAIOTLCA HEPO3PMBHO MOB'A3aHMMU. Lle MOXHa 3p06u1TY BPYUHY a0 6inbll edeKTUBHMM COCOOOM — 3a JONMOMOTOI0 eN1eKTPUYHOT CUCTEMM
TaHeHHA CHIry Ta 1boAy, Lo MNPaLoE N KOHTPONEM TePMOPEryIATOPa Ta [aTuMKiB BONOrOCTi Ta TeMNepaTypu, AKI MOXKY Tb OAHOYACHO 3AiINCHIOBATY
HarnAa 3a ABOMa 30Hamu. Takui IBO30HHMIM KOHTPOSb BUMMKAE CUCTEMY Mifl YaC XONOAHOI, ane Cyxol Norofu, Wo 3abe3neuye eKoHOMio eHepril
Ta 3HWKEHHSA BUTPAT. ABTOMATUYHE PerysioBaHHA CUCTEMM CHIFOTaHeHHsA 36epirae [AinAHKM NOBEPXHI BINbHUMM Bif CHIry Ta NpuaaTHAMK A1s
npoxofy B OyAb-AKNI YaC — BAEHb | BHOUI. Y pa3i MOHTaXy CUCTEMV TaHEHHA NbOAY Ta CHIry Ha KPYTWX CXWax MOXe BUABUTUCA HEOOXIOHWM
3abe3neynTy BUJaneHHs Tanol BOAW B HUXKHIM YaCcTuHi cxuny. [IpeHaKHy CUCTeMY TaKOX HEOOXIAHO 3aXUCTUTL Bif YTBOPEHHS NboAy.

[MpaKkTWuHe BiobpaKeHHA POOOTH CUCTEMM CHIrOTaHeHHS
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Bumorn 3rigHo 16HiB

OBH B.2.2-41:2019 «BucoTHi 6ygisni»

14.1.36 lNokpuTTA OyaiBenb, a TaKOXK BOAOCTIUHMX BOPOHOK Ta BOJOCTOKIB CAif NAaHyBaTy 3 e1eKTponigirpisom.
ABH B.2.2-3-2018 «byauHKu i cnopyan. 3aknagu ocsitu»

10.1 BypnisnA 3aknagy OCBiTY Mae OyTu 3anpoeKToBaHa, 30yoBaHa Ta obnajjHaHa TakMm YMHOM, OO 3anobirti pusmKy OTPUMAHHA TPaBM
YUHAMK (CTYAEHTaMM), BYKNaAauamu Ta NepcoHanom npwv nepecyBaHHi BcepeamHi i 6ina Oyaisni, npu Bxomi Ta Buxopi 3 Oyaisni, a Takox y pasi
KOPWCTYBaHHA ii eneMeHTamm Ta iHXeHepHUM obnagHaHHAM.

10.5 Mpwn BRawWTyBaHHI CKaTHWX AaxiB y OydiBnAx i cnopydax 3aknagiB OCBiTM HeoOXiAHO nepeabaunTyt 3axoau CHIroTaHeHHsa (cucTemu
enekTpoobirpisanHHaA 3rigHo [ICTY-H b B.2.5-78, 06irpis 3a AOMOMOroio napy Towjo) Ans yoesneueHHs yUHiB, CTYAEHTIB Ta NepcoHany Bif nadiHHsA
6pun nboay.

3aranbHi BigomocrTi

Po3pobneHa komnaHielo DEVI cuctema TaHeHHs CHIry Ta Nbogy Anda Aaxis i BOAOCTIUHMX »Konobis Moxe OyTn 3acTocoBaHa B MOKPIiBebHMUX
KOHCTPYKLIAX MPakTUYHO ByAb-AKMX TUMIB ANA 3anobiraHHA HakonMUeHHIO Tanol BOAW | MOWKOAKEHHIO KOHCTPYKLi BHACNILOK 0bMep3aHHs
dacapis i paxis byaisesnn.

CuncTema TaHeHHsA CHiry Ta NbOAy NOBVHHA BCTAHOBMIOBATMCA Y3[OBX KPOMKM Aaxy abo B MiCLAX, A€ ICHYE PU3MK HAKOMMUUEHHA TbOAY Ta CHIrY.
3anobiraHHA NOWKOAXEHHIO B »Konobax i BOAOCTIUHMX TPybax [AOCAraeTbCA 3aBAAKM eDEKTVBHOMY Ta BibHOMY 3AMBAHHIO Tanol BOAM, WO
3a3BMYait CBIAYMTL MPO 330BiNbHY POOOTY CUCTEMM.

EnektpoHHi Tepmoperynatopy DEVIreg™ rapaHTyloTb LOCATHEHHA ONTUMANbHWX Pe3ysbTaTiB MpU MiHIMaNbHO MOXIIMBOMY CMOXMBAHHI
eHeprii. Taki pe3ynbTaTv [OCAraloTbCA 3aBAAKM BUCOKOTOUHMM MOKa3HVIKaM MNOrOfHVX AaTUYMKIB | poboTi TepMoperynatopis, o 3abe3neyyioTb
ABTOMATUYHWMI KOHTPOSb HArpiBy WIIAXOM BKIIIOUEHHA / BUMMKAHHSA CUCTEMI B MOTPIOHNI yac.

TYNOBMMM NPUKNaLaMy 3aCTOCYBaHHA € MOKPIBENbHI KOHCTPYKLT, BOAOCTIUHI 000K [axiB, BOAOCTIYHI TPYOW, NNOCKi Aaxv Ta PO3KONOOKM
[axiB.

MepeBarn

o be3neyHni Bxia i Bvixia 3 GyaiBni: BiACYTHIV PU3KK yTBOPEHHA abo NagiHHA OypynboK B XONOAHY NOPY POKY, WO NPU3BOAUTL O TpaBm abo
MOLLKOAXEHHA TPAHCMOPTHNX 3aCO6iB UM IHLIOTO MalHa.

o PO3BaHTaeHHA MNOKPIBENbHUX KOHCTPYKUIM 3HWKYE PU3MK ObBaneHHA MNOKpiBNi Yepe3 [OfaTKOBe CHiroBe HaBaHTaxeHHA abo
MOLWKOAMKEHHA BOLOCTIUHNX X01006iB Ha Aaxy Ta BOAOCTIUHMX TPYO BHACNAOK HaBaHTaKeHb Bif 0OMep3aHHs.

o 3HWXKEHHA BUTPAT Ha BIHOBMIOBANbHWIA PEMOHT MiCAA 3MMOBOrO CE30HY 3aBAAKM 30epexeHHI0 CyxUMm dacafHmX CTiH, OCKINbKM cnucTema
DEVI 336e3neuye He3neyHe BuhaneHHa BOAY 3 laxy B XONOAHY NOPY POKY.

o PilleHHA, WO yCyBae HeOOXiAHICTb MpoBefeHHA 06CIyroByBaHHA Npu 20-piyHiil NOBHIM rapaHTii HarpiBanbHWX kabenis NocTiiHOI
NOTYXXHOCTI, BKMtoYaE B cebe UiHy BUPOOY Ta BCi BUTPATK Ha PEMOHT.

o EKOHOMIYHE Ta eHeproowafHe pilleHHs, Npr3HadeHe AA Pi3HUX NOrOAHMX YMOB i aBTOMATUUHOMO pPexunmy poOoTH, 3aCHOBAHOMO Ha
Linofo60oBOMY MOHITOPWHTY i BUAANEHHI bOAY Ta CHIry, Wo 3abe3neuye OKynHICTb CUCTEMM BCbOTO 3a OfiHY CHIXKHY 3VMY.

Onuc cuctemum

Konu 31moBe CoHLE pO3TOMMIOE CHIr i Nifi, Ha XONOAHMX Kpasx Aaxy Ta BOAOCTIUHMX )0n0bax MounHaoTb YyTBOPIOBATICA OYPYbKM, AKi 3 MIVHOM
yacy MOXYyTb 3aBAaTW CEPMO3HOI LWKOAM OyaiBMi, BOHM TaKOX TakoX CTaHOBNATb Hebe3neKy AnA TPaHCMOPTHWX 3acobiB i nepexoxux. Mep 3a
BCe, W00 YHUKHYTI BCbOrO BULLIE3rafaHoro i wob He 3ariMaTca NprubnpaHHAM NbOAY BPYUHY, HEOOXIAHO BCTAHOBUTY HarpianbHi kabeniy BCix
BOAOCTOKAX, TaKMX AK PO3KONOOKH, 0nobu Ta BOAOCTIUHI TpyOu. HeobxifHO 3axmncTnty Aax Bif obmep3aHHs B MICLIAX, A€ MOXYTb BUHUKATU TaKi
Herapasawu, HanpvKknag:

e Ha NiBAEHHVX KapHK3aX,

e Mif CBITNOBVMY IIOKaMM / MaHCapAHUMI BIKHamK,

e Ha 1-1,5 M HWKUe piBHA Aaxy CTapwx OYAMHKIB, HAMPWKNag, B Pa3i BEPXHIX rOPHLLHMX MOBEPXIB, WO 0birpiBaloTbCA,

Ta

e Ha [axax, [je CHIroBe HaBaHTaXKeHHA 3a3BMYall NepeBuLLYE TPUMKICTb KOHCTPYKLII.

Y pasi cyBOpUX NOrofHMX yMoB abo 3a HadBHOCTI BOAW Ta OpyAy 3i CHirom i nbopom, kabeni DEVIsnow™ 3abe3neuytoTs, 3a NoTpebu, NocTinHy
aKTUBHY MOTYKHICTb, TOAT AK cCamoperyntotodi kabeni DEVI iceguard™ yTBOPIOIOTb MHYUKY Manopo3MipHY iHXeHepHY ChcTemy.

MoxxnusocrTi

o 3anobiraHHaA BUTPaTaM Ha YCYHEHHA NOWKOAXKEHb, L0 BUHKKAIOTb B 3UMOBUIA Yac
o HenowmiTHi kabeni, CTiViki 10 ynbTpadionetosoro (YO) BUNPOMIHIOBaHHSA

o ABTOMATUYHNIN KOHTPOSb

o [piopuUTeTHI 30HM NpK 0OMEXeHOMY 3abe3rneueHHi eneKTpoeHeprie
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[nackmin fax, BOPOHKM BCepeanHi byaisni CKaTHWIA aax, KapHu3, Bua 360Ky

CKaTHWUI Aax, NPUKAPHU3HWI K006 CKaTHWI Jax, nigsicHM o006
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I'IpaKTvae BiAOGpa)KeHHﬂ p060TI/| camcTemMmun aHTI/I3neAeHiHH$| Ha gaxy

CycigHi 6yaisni 3 04HaKOBOW KOHCTPYKLiED aaxy. bpunuv nboay Ha npasii byaisni yTBOPUANCH Yepes TaHEHH:A CHIry i nepemep3aHHsa crcTemm
BoAoBiABeAeHHA. CrcTema aHTM3NeAeHiHHA edeKTBHO 3abe3mneuye HopmanbHy poboTy CUCTeMM BOAOBIABEAEHHA i pobUTb eKcryaTaliio
Oynisni 6e3neuHiLolo, a TAaKOXK 3axMLIAE PYHBM | dacaau Bif NOWKOLXKEHHA Tanolo BOLO Ta IbOAOM.

]
I\

e CE L it T
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Hopatok A

OcHOBHi pyHKLii aBTOMaTN3aLii, KOHTPOJIIO Ta TEXHIYHOIO YNpaBiHHA,
L0 BNIVIBAIOTb Ha eHepreTuyHi nokasHukm 6ygisennb ICTY EN 15232

Bu3sHaueHHs Knacis

KuTtnosi Hexutnosi
plc|B|a|D|c|B]|A

ABTOMaTM3aLlif Ta TEXHIYHE OCHALLEeHHA'

1 PeryIIIOBaHHiI B cuCTemMax onajieHHA

1.1 | YnpaBniHHA BUNPOMIHIOBAHHAM

DyHKLUiA ynpaBniHHA 3aCTOCOBYETHCA A0 BUNPOMIHIOBAYIB Temnna (padiatopw, Tenna nianora, 6710k GaHKomis Tolwo) Ha piBHi KiMHATK

0 | bigb-AKi aBTOMaTUYHI 3aCO0W KepyBaHHS BiACYTHI X X

1 | ABTOMaTnyHe KepyBaHHA Ha pisHi byaisni (ITr1)? X X

ABTOMaTMYHE perymoBaHHA rlapameTpiB i3 3aCTOCYyBaHHAM Bi,ELI'IOBi)J,H\/IX
dBTOMaTUYHWX 6anchyBaanM>< KnanaHis

IHAMBInYanbHe KepyBaHHA OMnanioBanbHUM NPUIaAoM (TEPMOCTATUUHI KnanaHu
ab0o enekTPOHHI NPUCTPOT)

[HOMBILYaNbHE KePyBaHHA 3 KOMYHIKALIEID MiX MPUCTPOAMM Ha OMatoBasibHMUX
4 | npynagax Ta KOHTPONEPOM i3 AOAATKOBUMY GYHKLIAMM, AKI BNANBAIOTL X X X X X X X X3
Ha edeKTVBHICTb (HanpwKknad, Po3Knag, 3ajaHa TemnepaTypa B NpUMILLEHHI)

IHAVBIAYanbHe yNpasniHHA NPUMILLEHHAM 3 BUABNEHHAM NPUCYTHOCTI abo
KOHTPONEM NonuTy

5

1.2 | KoHTponb TemnepaTtypu TEMIOHOCIA B cucTemi (Mofaya abo 380poTKa)

Mopi6Ha GyHKLUiA Moxe ByTK 3aCTOCOBaHA A0 YNPABiIHHA CUCTEMAMI 3 MPAMIM ENEKTPUUHIM HarpiBOM

0 | Byab-AKi aBTOMaTWUHi 3aCO0U KepyBaHHA BiACYTHI X
1 | KOHTPONb 33 KOMNEHCaLi€l0 30BHILHbOT TemnepaTtypu X
2 | KOHTPO/b Ha OCHOBI NONUTY X X X X X X X X

1.3 | YApaBaiHHA LMPKYAALIMHAMK HACOCaMKW B CUCTEMI ONaneHHA

KepoBaHi Hacocu MOXyTb ByT1 BCTAHOBEHI Ha PI3HKX PIBHAX Y MepeXi

0 | UnpkynauinHi Hacocu B cucTemi BIiACyTHI

1 | KOHTpONb Ha piBHI YBIMK./BUMK. X X X X

2 | baratoctyneHeBWn KOHTPOSb X X X X X X

YnpaBniHHA HACOCOM 3i 3MIHHO WBMAKICTIO (OLiHKa HACOCHOrO arperata
(BHYTPILLHE KepyBaHHS))

4 | KepyBaHHA HaCOCOM 3i 3MIHHOIO LIBWAKICTIO (30BHILUHIN CUTHaN KepyBaHHS) X X X X X X X X

14 | NepepwrBUaCTMiN KOHTPOAb FPynamu1 BUNPOMIHIOBaYIB Temna Ta/abo po3noginy

OAnH KOHTPONEP MOXKE KepyBaTW AeKiNbKOMa KiMHaTaMM / 30HaMM, WO MatoTb OAHAKOBI MapaMeTpy MIKpOKIiMaTy Ta Npu3HaYeHHA
(cxemm 3aMHATOCTI)

0 | Byab-AKi aBTOMaTNUHi 3aCObU KepyBaHHA BiACYTHI X X

1 | ABTOMaTyHe ynpasniHHA 3 GiKCOBAHO NPOrpamoto yacy X X

2 | ABTOMaTUYHE YNPaBiHHA 3 ONTUMI30BaHMM 3aMyCKOM/ 3yMNHKOIO X X

3 | ABTOMaTMUHE yNPaBiHHA 3 OLLIHKOIO NONUTY X X X X X X X X

1.5 | KoHTponb TennoreHepatopa (feLeHTpani3oBaHe Ta LieHTpani3oBaHe TemIonocTayaHHA)*
0 |_|OCT-iuI7IHMI7I KOHTPOSb TemnepaTypu. yTpmmyeTt?CH 3a3fdanerigb BY3HayeHa N N
NOCTIMHa TemnepaTtypa B Mexax AoNyCTVMIX BiAXMNEHb
1 | 3miHHa TemnepaTypa 3anexHo Bif 30BHILHLOT TemnepaTypn X X X X
5 3MiHHa TemnepaTypa 3aneXHo Bif HaBaHTaKeHHA. 3aaHe 3HauYeHHA N X X X N X N X

TemMnepaTypy reHepaTopa € 3MIHHIM 3aNeXHO Bifl HaBAHTaKEHHA CUCTEMM
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1.6 | YnpaBniHHA TennoreHepaTtopoMm (TeNAoBMIA HAcoC)

MoCTiNHWIA KOHTPOML TeMMepPaTyPU. YTPUMYETHCA 3a3Aanerifb B13HaveHa

0 o ) X X
NOCTIMHa TemnepaTtypa B Mexax AONyCTUMX BiAXWUNEHb
1| 3mMiHHa TemnepaTypa 3aneXHo Bif 30BHILUHBOT TEMAepaTypu X X X X
3MIHHWUI KOHTPOb TEMAEePATYPW 3a1eXHO Bifl HABAaHTAXEHHA: HaNp., 3aN1eXHO
2 P batyp A P X | X [ x| x| x| x| x]Xx

Bl 3a1aHOTO 3HAUeHHs TemNepaTypu B NofaBanbHOMY TOYOONPOBOAI

1.7 | YnpaBniHHA TennoreHepaTopom (30BHILLHI 60K TEMI0BOro Hacoca)

0 | KepyBaHHa YBiMK./BUMK. TennoreHepatopom

1 | baratocTyneHesunit KOHTPOMb TeNoreHepaTopa

2 | 3MiHHe ynpaBniHHA reHepaTopoM Temnna X X X X X X X X

1.8 | [NocnigoBHICTb Pi3HMX TennoreHepaTopis

0 | MNpiopwTeTn TeNNoreHepaTopiB Ha OCHOBI GIKCOBAHOTO CMNCKY

1 | MNpiopuTeTn NrLe Ha OCHOBI HaBaHTaeHb X X X X
5 MpiopuTeTy AnHaMIUHO 6a3ytoTbCA Ha ePEKTUBHOCTI Ta XapaKTePUCTIKAX X X X X X X
reHepaTopa

3 | MNocnifoBHICTb Ha OCHOBI MPOTHO3Y HaBaHTAXKEHHA (Pi3Hi NapameTpu) X X X X X X X X
1.9 | KoHTponb poboTn Hakommyysaya eHepri

0 | be3anepepsHe 3aBaHTaXkeHHA akymyndTopa

1| 3aBaHTaXeHHA 3 KOHTPONEM MO ABOX AaTUMKax TemnepaTypu X X X X

2 | 3aBaHTaeHHA Ha OCHOBI MPOrHO3Y HaBaHTAXEHHA X X X X X X X X

2 PeryﬂlOBaHHﬂ B CCTeMaX rapA4vYoro eogonocravyaHHA

2.1 | KoHTponb 3apAay Bl 3a 4ONOMOrot NpAMOro enekTprUyHOro Harpisy abo BOYLOBaHOMO TEMNOBOrO HAacoCa

0 | ABTOMaTUyYHe KepyBaHHA YBIMK./BUMK. X

1 | ABTOMaTnyHe KepyBaHHA YBIMK./BUMK. Ta YBIMKHEHHA 3a PO3K1aAoM X X X X

ABTOMaTUUYHE KepyBaHHA YBIMK./BUMK. Ta BBIMKHEHE NNaHOBE 3apALKaHHA

) . X X X X X X X X
Ta YNpasAiHHA CMCTEMOIO 3 KiNlbKOMa [aTunKamm

2

KoHTponb 3apAgkmn 6aka-akymynatopa/ nigknoyeHHs yepes TennoodmiHHMK B 3 AelieHTpanizoBaHMm Ta LieHTpasnizoBaHUMu

22
JKepenamm eHeprii

0 | ABTOMaTUyYHe KepyBaHHA YBIMK./BUMK.

1 | ABTOMaTMyHe KepyBaHHA YBIMK. /B1MK. Ta poboTa 3a pO3KIafom X X X X

ABTOMaTMUHe KepyBaHHA YBIMK./BUMK., poboTa 3a po3Kknafom Ta perynoBaHHA
2 | TemMnepatypu nofdadi Ha OCHOBI NONUTY abo ynpaBniHHA akyMynaLlieto X X X X X X X X
33 JOMOMOTOI0 AEKINbKOX AaTUMKIB

2.3 | YnpaBniHHA 3apsaaKoro rapAayol BoAW 3a A0MOMOro COHAYHOMO KONMEKTopa i 10AaTKOBOro BUPOOIEHHA Terna

0 | PyyHe ynpaeniHHA X X

ABTOMaTVYHE KepyBaHHA 3aPAAOM Bifl COHAUHWMX konekTopis ([1pioputeT 1)

) : X X X X
Ta 3apAaoM Bif AoaaTkoBoro axkepena ([pioputet 2)

ABTOMaTUUHE KepyBaHHA 3apAA0M Bifl COHAUHWMX KonekTopis ([piopuTeT 1)
Ta 3apAOM Bifj AOAATKOBOTO Axepena ([piopuTeT 2), a TaKoX perynioBaHHA
TemnepaTypu nofdavi Ha OCHOBI MOMUTY abo YNPaBiHHA akyMylOBAHHAM

3 BUKOPUCTaHHAM AEKITbKOX JaTunKiB

24 | YnpaBniHHA LMPKYNALiIMHMM Hacocom Bl

0 | BincyTHicTb ynpasniHHA, 6e3nepepBHa poboTa

1 | 3 yacoBoto nporpamoto X X X X X X X X

3 PerynioBaHHsA B cMCTEMaX OXONTIOLMEHHSA

3.1 | YNpaBAiHHA BUNPOMIHIOBAHHAM

OyHKUiA ynpaBniHHA 3aCTOCOBYETHCA [JO BUNPOMIHIOBAYIB (MaHeni OXONoKeHHs, 610K GaHKOWNIB TOLLO) Ha PiBHI KiMHaTK

0 | Byab-AKi aBTOMaTNUHi 3aCObK KepyBaHHA BiACYTHI X X

1 | ABTOMaTyHe KepyBaHHA Ha piBHi byaiBni X X
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[HOMBIAYaNbHe KepyBaHHA NPWUNAAOM OXONOMKEHHA (TEPMOCTATUYHI Knananu
ab0o enekTPOHHI MPUCTPOT)

IHAVBIAYanbHe KepyBaHHA 3 KOMYHIKaLli€lo MiXX MPUCTPOAMI Ha Npurnagax
3 | OXONOMKEHHA Ta KOHTPONEPOM 3 JOAATKOBUMY GYHKLIAMM, AKI BNANBAIOTL X X X X X X X X
Ha eQeKTMBHICTb (HanpK1KNag, PO3Kaj, 3aaHa TemnepaTtypa B MPUMILLIEHHI)

IHAVBIAYanbHe yNpasniHHA NPUMILLEHHAM 3 BUABNEHHAM NPUCYTHOCTI abo
KOHTpONeM nonuty

4

3.2 | KoHTponb TemnepaTtypu OXONomKeHo! BoaAM B cucTemi (Mofgada abo 38o0poTKa)
MonibHa dyHKUiA MOxe ByT 3aCTOCOBaHa A0 YNPaBsiHHA CUCTEMaMM 3 MPAMUM eNeKTPUYHKM OXONOMKEHHAM (HaNPUKIad, KOMMaKTHI
OXONOAXKYBasbHi 6/10KK, po3AineHi 6NoKM) ANa OKPeMUX MPUMILLEHD
0 | byab-AKi aBTOMaTW4Hi 3aCO0M KepyBaHHS BiaCyTHi
1 | KOHTPOMb 33 KOMNEHCaLi€l0 30BHILIHbOT TemMnepaTtypu
2 | KOHTPOJb Ha OCHOBI NOMNUTY X X X X X X X X
3.3 | YnpasniHHA UMPKYNALIMHMMM HAaCOCaMM B CUCTEMI OXONTOLKEHHSA
KepoBaHi HacoCy MOXyTb OYTW BCTAHOBMEHI Ha PI3HVIX PIBHAX B MEPEXI
0 | UnpkynauinHi Hacocu B cuctemi BIACyTHI
1 | KOHTpOnb Ha piBHI YBIMK./BUMK. X X X X
2 | baratoctyneHeBmnn KOHTPOJb X X X X X X
YnpaBniHHA HACOCOM 3i 3MIHHOIO LWBMAKICTIO (OLiHKa HAaCOCHOrO arperata
3 | 2TPas] Aicrio (ou P X | X [ x| x| x| x| x| X
(BHYTpIWHE KepyBaHHA))
4 | KepyBaHHA HaCOCOM 3i 3MIHHOIO LUIBMAKICTIO (30BHILLUHIN CUTHAN KepyBaHHS) X X X X X X X X
KepyBaHHA BEHTMNALIi€I0 Ta KOHANLIIOHYBaHHAM
4.1 | PeryntoBaHHA NOTOKY NPUM/IVBHOIO MNOBITPA Ha PiBHI KIMHATW
0 | Byab-AKi aBTOMaTMUHi 3aCO0K KepyBaHHA BiACYTHI
1 | KOHTpOnb Yacy: cncteMa nNpaLioe 3a 3aaHnm rpadikom
2 | BuABneHHA NpUcy THOCTI X X X X X X X X
42 | KepyBaHHA TemnepaTtypoto NOBITPA B KiMHaTI (MOBITPAHI cucTeMu)
0 | ABTOMaTNUHE KepyBaHHA YBIMK./BUMK. X X
1 MoCTiRHWUI KOHTPOb abO WBWAKOCTI MOTOKY MOBITPSA, abo Temnepatypa X X X X
MPUMIMBHOIO MOBITPA Ha PIBHI NPUMILLEHHA
OnTMi3oBaHe yNpaBniHHA: MiHIMabHe CNOXMBAaHHA eHeprii 3a paxyHOK
2 | YTTMMIBOBARE ypasiinr prii 3 paxy X | x [ x| x| x| x| x]Xx
OMNTVMI30BaHOTO YNPaBSiHHA
4.3 | PerymioBaHHA 30BHILUHbOrO MOTOKY MOBITPA
Lla dyHKUiA ynpaBniHHA 3aCTOCOBYETLCA A0 CMCTEM BEHTUAALT, AKI AO3BOMAAIOTH 3MiIHIOBATU KOeiLIEHT 30BHILLHBOrO NOBITPA abo
BMTPATY BIANOBIAHO
DikcoBaHe CNiBBIAHOWEHHA 30BHILLHBOrO NMOBITPA /30BHILHBOrO NOBITPAHOIO
NOTOKY: CMCTEMA NPALIOE BIANOBIAHO JO 3afjaHOr0 CriBBiAHOLWEHHSA X X
30BHILIHbOrO NOBITPA
[MoeTanHuin (HU3bKINIA / BUCOKIMI) KoedillIEHT 30BHILIHbOrO MOBITPA /30BHILLHIN X X X X X X
MOTIK NOBITPA: 3a/1€XKHO Bif 3a1aHOr0 4YacoBoro rpadika
CryniHyacTuii (HU3bKNIA/ BUCOKMIA) KoedilliEHT 30BHILIHBOrO NMOBITPA/ X X N N X N
30BHILUHIM NOTIK MOBITPA 3aNEXHO Bif NPUCYTHOCTI
BapiatTBHe ynpasniHHA: CUCTEMOIO KepYyE CUCTEMa Ha OCHOBI MOKa3HMKIB
[aTYVIKiB, AKi BU3HAYal0Tb KiNbKiCTb ftofel abo napameTpu MosiTps X N X X X X X X
B NpuMillieHHi abo ananToBaHi Kputepii (Hanpuknad, CO2, 3milaHnii ras
260 VOC patumku)
4.4 | KoHTponb pekynepalii Temna: 3axmcT Bif 3aMep3aHHsA
0 | be3 3axucTy BiA 3aMep3aHHA
1 | I3 3ax1cTOM Bif 3amep3aHHA X X X X X X X X
4.6 | PerynioBaHHA TeMnepaTypu NpUnInMBHOroO NOBITPA

0 | Byab-AKi aBTOMaTNUHi 3aCObK KepyBaHHA BiACYTHI ‘ X ‘ ‘ ‘ ‘ X ‘ ‘ ‘
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ENGINEERING

TOMORROW
1 | MNocTinHe 3agaHe 3HaYeHHsA
2 | 3miHHa yCTaBKa 3 KOMMEHCaLli€to 30BHILLHbOT TeMnepaTypu
3 | 3miHHa yCTaBKa 3 KOMMNEHCaLli€lo 30BHILUHbOT TeMnepaTypu X X X X X X X X
4.7 | KOHTPOb BOMOrOCTi
0 | Byab-AKi aBTOMaTUUHi 3aCO0U KepPyBaHHA BiACY THI
1 | KOHTPONb TOUKM poCK
2 | MpAMNIA KOHTPOb BONOTOCTI X X X X X X X X
5 TexHiyHe ynpaBniHHA XKNTIOM Ta GygiBneto
5.1 | KepyBaHHA HanalTyBaHHAMM
0 | PyyHe HanaluTyBaHHA KOXHOI KIMHATV iHOMBIAYaNbHO X X X
. HanawwTyBaHHA pobnATbCA AeLieHTpanizosaHo AnA rpyn NPUMILLEHD, Y AKKX N X N N N
BCTaHOBMIEHO ObMaAHaAHHA
5 z{aaj;apul_/lz_lsaa;Zig_?f:eﬂggzagempaﬂisoBaHo, IN1A BCIX npumMilleHb Oypisni N X X X X X N
HanalwTyBaHHA pobnATbCA LeHTpani3oBaHo, AnA BCix NpuMiLieHb OyaiBni
3 | (Hanpuknag, Beb-iHTepdelic) 3 0OMeXeHHAM HanalTyBaHb, AOCTYMNHUX X X X X X X X X
KopucTyBayy

5.2 | KepyBaHHA po3knafom

ApanTauis roanH poboTy c1cTemu/ yCTaHOBKM BIANOBIAHO A0 33[1aHOro rpadiky Ta/abo kaneHnaps

0 | PyyHe HanawTysaHHA (YBiMK./BUMK. cuctemn) X X X

HacTpotoBaHHA 3a 3a3Aanerifb BU3HaYEHUM rpadikom, BKITIOUHO 3 HikCOBaHMMM

L - X X X X X
eTanamv nonepeHboi NiAroTOBKY poboTH (onTrMmizaLlii)

IHAVBIAYanbHI HanawTyBaHHA 3a 3a34aneriab BM3HauYeHVM rpadikom.
2 | HanawTyBaHHA pobnaTbca UeHTpanizoBaHo AnA BCix NpumilieHb Oyaisni X X X X X X X X
(Hanpuknag, Beb-iHTepdeiic). OnTrMizaLlia Ha OCHOBI aHani3y.

5.3 | BusiBNEHHS HECMPaBHOCTEN TEXHIUHMX CUCTEM YMPaBAiHHA ByaiBneio Ta AiarHOCTMKA LiUX HECMPaBHOCTEN

Hemae ueHTpanbHOT iHgMKaLiT BUABNEHWX HECMPABHOCTEN Ta aBapiliHOI

0. X X X
iHAMKaLi
1 | € ueHTPanNbHa iHOMKaLiA BUABNEHMX HECNPABHOCTEN Ta aBapiiHa iHAMKauiA X X X X X
5 € LieHTpanbHa iHAMKaLiA BUABNEHWX HECNPABHOCTEW Ta aBapilHKX CUrHaniB N X N X N X N N

3 QYHKUIEIO AlarHOCTYBaHHA

54 | 3BiTHa iHGOpMaLlia NPO CNOXMBAHHA eHeprii Ta YMOBY B MPUMILLEHHI

BinobpakeHHA nutie GakTUUYHKX 3HaUeHb (HAaNPUKNag, TeMnepaTypy, 3HayeHHA

01" X X X X
NiunnbHMKA)

1 | AKTyanbHi GyHKLT | BU3HaYEeHHA CMOXMBAHHA X X X X X X

2 | AHani3, ouiHKa eeKTMBHOCTI, MOPIBHANbHWIA aHasi3 X X X X X X X X

1 - B 1abnnui BUKnageHi oCHOBHI GyHKLT aBTOMaTy3aLlii, KOHTPOSIO Ta TeXHIYHOMO YNPaBAiHHA, WO BMNAMBAOTL Ha eHePreTUUHi NoKasHYKK byaisens. Okpemi
BMIMOTI 10 pKepes, CUCTeM TeNnonocTadaHHA, OnaneHHsA, OXONOMAKEHHA, BEHTUAALIT Ta IXHIX KOMNOHEHTIB BrKknaaeHo B [IbH B.2.5-67 1a [1bH B.2.5-39,
[10 CUCTEM rapAYoro BoAgonocTadaHHa 8 [ibH B.2.5-64, no cuctem wryyHoro ocsitneHHa B [1IbH B.2.5-28, no cuctem 3 enektpoonanenHam 8 [16H B.2.5-23,
[16H B.2.5-24, [IbH B.2.5-67. [poeKTyBaHHA CMCTEM i3 TENNOBMMMN HacoCamm Mae Bignosigatv Bumoram ACTY b B.2.5-44:2010, a 3 COHAYHUMYM KONEKTOpamm
NCTY-H B B.2.5-43:2010, BCTAaHOBNEHHA Takmnx CMCTEM MOBUHHO BpaxoBysaTu Bumorn [1IbH B.2.6-220-2017.

2 - [InA cucTem onaneHHA Npu aBTOMaTUYHOMY KepyBaHHi Ha pisHi Oyaisni (ITT1), NpUCTpil KepyBaHHA (ENEKTPOHHMI PErynaTop B CKNafi perynatopa
TEMnI0BOro NOToKy) NoBMHeH Bignosigaty Bumoram CTY EN 12098-1:2017 (EN 12098-1:2017, IDT) EHeproedekT1BHicTb Oygisenb. 3acobu ynpasniHHa
cucTeMam onaneHHaA. YactuHa 1. YCTaTKOBaHHA ynpasniHHA cMcTemamm BOAAHOIO onaneHHA. Mogyni M3-5, 6, 7, 8.

3 = pu peKoHCTPYKLI, KaniTanbHOMY PEMOHTI OKPEMMX ENTEMEHTIB IHXEHEPHVIX CUCTEM XUTIOBUX OyAiBeNb MiHiManbHi BUMOTrM BCTAHOBMIOOTLCA B 0OCA3
MPOEKTHYIX pillieHb, HEOOXIAHVIX ANIA BUKOHAHHA Takux POBIT, ane He HuKUe 3a3HaueHoro piBHA aBToMaT3aLlii; CUCTeMM 3 MOCTINHWM TiAPaBAiYHAM
PEXMMOM [LOMYCKAIOTbCA NINLLIE AN1A XKUTNOBKUX OyAiBenb Knacy eHepreTuyHoi epekTnBHOCTI He Buwe C.

4 — fAKLo byniBnA, iHxeHepHi cMcTeMy AKOT BIANOBIAAIOTL Kacy eHepreTMyHoi eheKTMBHOCTI A abo B, nigknioueHa Ao CUCTEMM LIeHTPari3oBaHOro
TeNIoNOCTa4aHHs, fje yNpaBiHHA TemnoreHepaTopom Bignosigae knacy C, To Take ynpaBiiHHA MOXe He BMNAMBATU Ha 3arabHWiA KNac eHepreTuyHol
edeKTMBHOCTI bygisni.

5 — CUCTeMy OXONOOXKEHHA CNiA MPOEKTYBATU 31 3MIHHMM TApaBAiuHM PEXMMOM. [JonyCKaeTbCA 3aCTOCOBYBATH NOCTIMHMIA TIAPABAIYHUI PEXIUM Y CUCTEMI

XKUTNOBOT By1iBNI KNacy eHepreTUuHoi edpekTBHOCTI C NPy NPOEKTYBaHHI PEKOHCTPYKLT, KaniTanbHOro peMoHTy abo TepmomMoaepHi3allii BignosigHo
1o sumor [1bH B.2.5-67.

40 | Anbbom piweHb PekoHCTPYKLUIA rpOMafCcbKix Oyaisenb



Hopnatok b

Mani TennoBi nyHKTM BUpo6HMLTBa KOoMnaHii landocc

VX-FI-UA 30

ENGINEERING
TOMORROW

Manuin Tennosumn MYHKT 3 HE3aTeXHUM NPpUeEfHaHHAM OManeHHA 4O CNCTEMU Ll,eHTpaJ'Ii?;OBaHOI'O TenonoCTa4aHHA

3acTocyBaHHA

Manwun TennonyHkT VX-FI-UA 30 -

Lie KOMMEeKCHe pilleHHA A1A onaneHHnA
npumilleHb/ byaisent 3 ONTYMaNbHOI0
6e3nekoto, edeKTUBHOIW Nepeaaveto eHepri,
3pyYHOI0 AnA 06CYroByBaHHA KOHCTPYKLIEID
i KOMNaKTHVM [M3aiHOM. BUKOPUCTOBYETLCH,
ANA NpUELHaHHA OyaiBenb/npumilieHb

[10 LIeHTPanizoBaHOro TennonocTadaHHsaA

Mo He3anexHi cxemi.

TennonyHkt VX-FI-UA 30 3axuilae cuctemy
OnaneHHaA Bif KONMBaHb TUCKY | TeMnepaTypu
B TenioMepexi, Bifl HeAKICHOro TeMIoHOCIA
abo NpW BUKOPUCTaHHI Pi3HWX TeMIOHOCITB

B CMCTEMAX OMaNeHHA i Tennomepexi.

OKpim TOro, 0AaTKOBO peanizoBaHa QyHKLis
3aXMCTY Ta aBTOMATUYHOIO KOHTPOSO
NiIPKMBNEHHA NP aBapPiHOMY BUTOKY
TENNOHOCIA B CUCTEMI OManeHHs — 3aX1CT
Oynisni/ npuUMmilleHHA Bi CyTTEBOrO 3aTon-
NeHHA Npu aBapiax.

Tennosa mepexa (TM)

KOHTYp LeHTpanizoBaHOro TennonocTa-
YaHHA BMKOHAHWI 3 Mapoo KnanaHis —
PerynaTopom nepenagy TUCKY i peryso-
BaslbHMM KNanaHoM, Lo 3abe3neuye
TOYHE PeryioBaHHA MNOTOKY HaBITb NPw
3MIHHKIX PEXMMAX POOOTY TEMNOMEPEXI.

BukopucTaHe obnagHaHHA, po3paxosaHe
Ha MapameTpu Mepexi LIeHTPanisoBaHoOro
TennonoCTa4YaHHA.

KoHTyp onaneHHs (CO)

TOUHICTb MOrOA03aNEXHOTO PeryoBaHHA
3abe3neyyeTbCa eNeKTPOHHVIM perynsa-
Topom ECL Comfort 310, Aknia kepye
TeNNOCNOXMBAHHAM, CNNPAOYNCh Ha
MOKasun AaTuMKiB Temneparypu TenoHOCiA
Ta 30BHilHbOrO NOBITPA. Mae GyHKUii MOHI-
TOPIHTY, ANCTAHUIMHOrO KepyBaHHA 3aXMC-
Ty Ta curHanizauil. [ina AkicHoi HaginHor
LIMPKYNALIT B KOHTYPI ONaneHHA 3aCTOBaHO
BUCOKOEPEKTNBHUIA €N1EKTPOHHO-KOMYTO-
BaHMI HacoC, MOBITPOBIABIAHNK, 3aN00IKHNI
KnanaH i po3WwmpioBanbHNUl Oak.

Be3sneka i KOHTpoNb

3actocysaHHa VX-FI - UA 30 no3sonde
NOCTINHO KOHTPOSIOBATM BCi HEOOXIAHI
poboui NnapameTpy CUCTEMM OManeHHs

AK OT TemnepaTypa, 6e3neyHuii piBeHb TUCKY,
BIACYTHICTb BUTOKIB, HaABHICTb LMPKyALI,
TOUWO. B pasi HeoOXiaHOCTI € MOXVBICTb
CUTHani3yBaTu NpO HaABHICTb aBapinHOro
CTaHy.

JNiHia nigxnBneHHsa

Mogaynb obnagHaHwWii NiHIEIO NiAXNBAEHHS,
LLIO CKMNaAAETbCA 3 €M1eKTPOMArHiTHOro

KnanaHa, 3BOPOTHbOTO KnanaHa, GinbTpa,
[laTyriKa TUCKY a TakoXK MOHTaXKHOI BCTaBKM
ANA MOHTaXKy BUTpaTOMIpa.

[MiKMBNEHHA BUKOHYETHCA B aBTOMATHY-
HOMY PEXMMI 3 MOXIMBICTIO CUIHani3aLi
aBapINHKX CTaHIB.

I3onayin

VX-FI - UA 30 nocTaBnAETbCA B KOMMNEKTI
3 MOBHICTIO I30/10I0YMIM KOXKYXOM, LLO 3BOANTL
[0 MiHIMyMY TEMIOBTPATH MPUCTPOIO.

OCOBJINBOCTI TA MNEPEBATU

o [loTyHicTb onaneHHa: 10— 30 kBT

o KOMMaKTHWUI TENNONYHKT AnA
npveaHaHHs yaisens/nprMilieHb
[0 LeHTPani3oBaHoro TennonocTa4yaHHa

» HesanexHe npuegHaHHA cnctemn
OnaneHHa 4o xepena Terna

e [lorofosanexHe enekTpoHHe
peryioBaHHA CUCTEMM OMNaneHHA

o KOHTPO/Tb BCiX BaXKNMBKX MapameTpiB
CMCTEMM OMaNeHHA

o H13bKMI piBEHb TEMNOBTPAT 33 PaxXyHOK
MOBHOI i30n4auiT

o ABTOMAaTUYHE MiQKNBIEHHA

o MOXNMBICTb NiAKNIOUYEHHA 30BHILLIHBOrO
6aka ona npurotyBaHHaA Bl
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ENGINEERING
TOMORROW

NMPUHUMNOBA CXEMA
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TM 3BopoTKa 21 14 3 27
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01 3anipHuin KpaH 19 [latymk Temnepatypu HaknagHun 41 MoHTaHa BCTaBKa %" X 110 Mm

02 3BOPOTHMIN KNnanaH 20 [lpeHaxHWnit KpaH 41A MoHTaHa BCTaBKa %" X 65 MM

04 3anobixHui KnanaH 24 TlocTaya€eTbcA OKpemo 48 T[loBITPOBIABIAHVIK, PYYHUI

09 Oinbtp 26 MaHomeTep 65 EnekTpomarHiTHMA KnanaH

10 LnpKynauinHmin Hacoc 27 EnekTponpwsig 66 Pene Tncky

14 [latyvk TemnepaTypw 3aHyproBabHNUN 29 PeryniosanbHuii knanaH A TennoobmiHHMK

16 [latyut Temnepatypm 30BHILLIHbOrO NOBITPA 31 Perynatop nepenagy TMCKY F EnekTpoHHW perynatop

18 Tepmometep 38 Po3wwnpioBanbHUin bak ECL Comfort 310 3 kntoyem A231
TexHiuHi napameTtpu: Bup 3Bepxy MpuegHaHHA:
HomiHanbHU TUCK: PN16 1. Tennosa mepexa (TM) nogava
Temnepatypa nogaui TM: - Tpw = 120°C % % 2. Tennosa mepexa (TM) 380poTka
Tennosa notyxHictb CO: 30 kBT . 102,345 6 . 3. OnaneHHsa (CO) nogaua
Matepian naiikn (TO): Migb el A ' 4. OnanenHs (CO) 3B0poTKa

i AL AL AL LS NS p

MaTepian Tpy6 i nnactvH TO: Hepxasitoua cTanb 70 | 70 | 70 | 70 | s0 128 5. TBI16ak nogaya
Po3vipn npnearadb TM+CO: G 3% (BH. pi3b) 1 42 ' ' 6. [BI16ak 3B80poTKa
fabaput BX LU XT (Mm): 800x530%375 = 0
Bara 3 koxyxom: 30 kr & VX-FI - UA 30 =
EHeprocnoxmeaHHs: 75 Bt Cxema
Kopu 3amoBneHb: €NIeKTPUYHNX
VX-FI - UA 30: 144H3562 530 s'epHanb
Koxyx 6innii
NaKoBaHM (onuis): 144B3918

VX-FI - UA 30 (XBO6H-1-40)

MPUKJIAAN NOTYXHOCTEM

) Temnepatypa Brpatnt Tcky [onyctvmnin Butpara Tennonocia )
[oTyxHicTb ) . Temnepatypu . P Butpata tennonocia
P —— nogaui Tennoeoi A nepBUHHOIO rigpasniyHMiz onip NepPBUHHOIO -
[KBT] Me?em ] KOHTYpY KOHTYpY OmnasneHHaA KOHTYpY /ro]
[°C [kMa] [kMa] [n/ron]
10 65 /45 60/ 40 7,5 50 438 437
10 80/ 60 75/ 55 7,5 50 443 441
10 95/70 80/ 60 55 50 358 443
10 115/70 90/ 65 4,5 50 202 356
20 65/45 60/ 40 30 50 876 875
20 80/ 60 75/55 30 50 886 882
20 95/70 80/ 60 20 50 715 886
20 115/70 90/ 65 10 50 403 713
30 65 /45 60/ 40 65 50 1315 1312
30 80/ 60 75/ 55 65 50 1328 1323
30 95/70 80/ 60 35 50 1073 1328
30 115/70 90/ 65 15 50 605 1070

AKLLO NapameTpu TENIOHOCIA BiAMIHHI Bif BKa3aHWX B TabnuLi, BUXiAHa NOTYKHICTb BUPOOY NOTpedye nepepaxyHky.
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Compact 28 VX-Fl - UA 60

Manuin Tennosum MYHKT 3 HE3aTEXHUM NPUENHAHHAM OManeHHA 4O CNCTEMM LLeHTpaJ'IiSOBaHOI'O TEernIonoCTa4aHHA

ENGINEERING
TOMORROW

3acTocyBaHHA

TennonyHkt Compact 28 VX-FI - UA 60 -
Lie KOMMeKCHe pilleHHA A1A onaneHHnA
NpumilleHb/6yaiBens 3 onTManbHolo 6e3-
nekoto, edeKTUBHOI Nepenaveto eHeprii,
3pyYHOI0 ANA 06CYroByBaHHA KOHCTPYKLIEIO
i KOMNaKTHVM M3aiHOM. BUKOPUCTOBYETLCH,
ANA NpUELHaHHA OyaiBenb/ npumilieHb

[10 LIeHTPanizoBaHOro TennonocTadaHHA

Mo He3anexHi cxemi.

Compact 28 VX-FI - UA 60 3axuijae
CUCTEMY OManeHHs Bifl KONMBaHb TUCKY i
TemnepaTtypu B TenIOMepexi, Bif HeAKICHOro
TennoHocia abo Npw BUKOPWUCTaHHI Pi3HNX
TEMNIOHOCIIB B C1MCTEMAaxX OManeHHd i Terno-
Mepexi.

OKpim TOro, A0AaTKOBO peanizoBaHa GyHK-
LA 3aXMUCTY Ta aBTOMATUYHOTO KOHTPOSTIO
NIOKMBNEHHA NPK aBaPiHOMY BUTOKY
TENOHOCIA B CUCTEMI OManeHHA — 3aXmncT
6ypieni/ NpyMILLEHHS Bif CYTTEBOTO 3aTon-
NEHHA NPV aBapisx.

Tennoea mepexa (TM)

KOHTYp LeHTpani3oBaHOro TernonocTa4yaHHaA
BMKOHAHWIA 3 KOMOIHOBaHMM peryoBasb-
HUM KnanaHom AVQM, sknii 3abesneuye
TOYHE PeryioBaHHA MNOTOKY HaBITb NPW
3MIHHVIX PEXMMAX POOOTY TEMNOMEPEXI.

BrkopwicTaHe obnaiHaHHS, po3paxoBaHe
Ha MapameTpu Mepexi LIeHTPanisoBaHoOro
TennonoCTa4YaHHA.

KoHTyp onaneHHs (CO)

ToUHICTb NOro03aneXxHoro peryntoBaHHA
3abe3neyyeTbCa eNeKTPOHHVIM perynsa-
Topom ECL Comfort 310, Aknin kepye
TeNNOCNOXMBAHHAM, CMMPAIOYNCH Ha NOKa-
31 JaTUYMKiB TeMnepaTypu TemIoHOCIA

Ta 30BHilWHbOrO NoBITPA. Mae GyHKUiT
MOHITOPIHTY, AUCTaHLIMHOIO KepyBaHHA
3axXMCTy Ta curHanizauii. [ina akicHol
HafIMHOT UMPKYNALT B KOHTYPI OnaneHHA
33aCTOBAHO BUCOKOEDEKTUBHIIA eNeKTPOHHO-
KOMYTOBaHMI HAacOC, MOBITPOBIABIAHVK

i 3aM00IXKHNIA KNanaH.

be3sneka i KOHTponb

3actocysaHHA Compact 28 VX-FI - UA 60
[103BONAE NOCTINHO KOHTPONOBATW BCI
HeobXiHi poboYi NapameTpu CUcTemm
onaneHHs AK oT TemnepaTypa, 6e3neyHni
PiBEHb TUCKY, BIACY THICTb BUTOKIB, HaAB-
HICTb UMpKynALii, Towlo. B pasi HeobxigHocTi
€ MOXIIVBICTb CUIHANI3yBaTV NPO HaABHICTb
aBapINHOro CTaHy.

JNiHia nig>knBneHHs

Mogaynb obnagHaHwWii NiHi€lo NigXMBIEH-
HA, WO CKNaAaETbCA 3 eN1eKTPOMarHiTHOro

KnanaHa, 3BOPOTHbOTO KnanaHa, GinbTpa,
[aTyvKa TUCKY a TaKoXK MOHTaXKHOI BCTaBKM
ONA MOHTaXy BUTpaToMipa. [igx1BneHHA
BUKOHYETLCA B aBTOMATUYHOMY PEXMMI

3 MOXMBICTIO CUMHanI3aLii aBapiiHMX CTaHIB.

I3onayin

Compact 28 VX-FI - UA 60 noctasnaetbca
B KOMMJIEKTI 3 MOBHICTIO i30/110104MM
KOXKYXOM, LL|O 3BOANTb IO MIHIMYMY
TENNOBTPATY NPUCTPOIO.

OCOBJINBOCTI TA MEPEBATU

o [loTyHiCTb onaneHHa: 30-60 kBT

o KOMMaKTHNIA TEMAONYHKT ANA
npvenHaHHs Gyaisens/nprMilieHb
710 LieHTPanizoBaHOro TennonocTadYaHHs

» HezanexHe npueaHaHHA cnuctemm
onaneHHs o axkepena Tenna

o [lorofo3anexHe enekTpoHHe
perysioBaHHA CUCTEMM OMNaneHHA

o KOHTPO/Tb BCiX BaXKNMBKX MapameTpiB
CUCTEMW OMNaneHHn

» HV3bKMI piBEHb TEMNOBTPAT 3a PaxyHOK
MOBHOI i301AUii

o ABTOMaTMUHE MidKMBAEHHA

o MOXNMBICTb NiAKNIOUYEHHA 30BHILLIHBOrO
6aka ona npurotyBaHHaA Bl
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ENGINEERING
TOMORROW

NMPUHLUUMNOBA CXEMA
F ——n 2308 2
: IR 6
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- 25 6ap : Plae I_ -
™ I'Ionaqa 18 " ? : o : : A 519 48 . 18 COnMopava
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i P 2 |
TM3Bopotka 4 i 25%6@ 27 1, 04 [ 4 6ap ! CO SBopOTKa
25 141 01 19 %r $10 ?26 09
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DN25 | : I 201
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X o1 DN20 DN20 ! |
rBMbax  [BMBak : :
: : 3BopoTka MNogaua S 66 |
65
L ——-@i——:}-———% ————————————————————————— J
01 3anipHa apmatypa 18 TepmomeTep 30 KombiHOBaHMI perynioBanbHuWiA KnanaH
02 3BOpPOTHIN KnanaH 19 HaknagHwi fatumk Temneparypu 48 TloBITPOBIABIAHVK PYYHUI
04 3anobixHwui KnanaH 20 [peHakHunin KpaH 65 EnekTpomarHiTHWA KnanaH
09 Oinbtp 24 TloCTaBNAETLCA B KOMIIEKTI 3 MOAy1eM 66 Pene Tncky
10 UmnpkynadiHmii Hacoc (BinoKpemneHo). A TennoobMiHHNK
14 MydTa Ana 3aHyploBanbHOroO AaTumKa 25 MaHomeTep 3 KpaHoM F EnekTpoHHWM perynatop
Temnepartypu 26  MaHomeTep
16 [latymk TemnepaTypu 30BHILUHBOIO NOBITPA 27 EnekTponpwusig

TexHiuHi napameTtpu: Bup 3Bepxy MpueaHaHHA:
HomiHanbHW TUCK: PN16 1. Tlopaya NepBUHHMN KOHTYP
Temnepatypa nogadi TM: T = 120°C i 2. 3BOPOTKa NEPBUHHWNIA KOHTYP
Tennoea noTyxHicTb CO: 60 KBT ” Z ////’f” 3. lNopgaya KOHTYpP onaneHHsA
MaTepian narku (TO): Minb i :‘ 4. 3BOPOTKA KOHTYP OnaneHHA
Matepian Tpy6 i nnactnH TO: Hepasitoua CTanb _s,"[’ 160 ‘1" 30 ‘I’ 225 5. bak Bl nogava %" RG BH.
Po3mvipn npnearaHb TM+CO: 1" RG (BH. pi3b) 6. bak [BI13BopoTka %" RG BH.
labaputt Bx W xT (Mm): 890x 905 x 400 2 Compact 28 VX-FI - UA 60
Bara 3 Koxyxom: 60 Kr
EHeprocnoxmnBaHHa: 160 Bt Cxema
Kopgun 3amoBneHb: 805 eNneKkTPUYHUX
Compact 28 VX-FI-UA60:  144H3563 3’eAHaHb
Compact 28 VX-FI - UA 60 (XB37H-1-26) MNPUKNAON NOTY>XKHOCTEN
[oTyxHicTb TemngpaTypa . Temnepatypu Brpat ncky . B'Oﬂy.cmwm ) BuTpara rennioroci Butpata tennoxocia
nofdadl Tery1osol nepBrHHOIO riapasnivyHm1y onip NepBMHHOIO
KOHTYpPY OnaneHHa mepex KOHTypyOOI'IaJ'IeHHH KOHTYDY KOHTYPY ONANEHHA KOHTYDY KOHTYpPY OnaneHHsa
[+B1] C) [cl [kMa] [KMal [v/ronl n/roal
40 65 /45 60 / 40 65 50 1753 1750
40 80/ 60 75/55 65 50 1771 1764
40 95/70 80/ 60 50 50 1430 1771
40 115/70 90/ 65 30 50 806 1426
50 65 /45 60 / 40 90 50 2191 2187
50 80/ 60 75/ 55 90 50 2214 2205
50 95/70 80/ 60 65 50 1788 2214
50 115/70 90/ 65 35 50 1008 1782
60 65 /45 60 / 40 115 40 2630 2624
60 80/ 60 75/55 115 40 2657 2646
60 95/70 80/ 60 75 40 2145 2657
60 115/70 90/ 65 35 40 1210 2138

AKLLO NapameTpu TENIOHOCIA BiMIHHI Bif BKa3aHWX B Tabnuui, BUXiAHa NOTYKHICTb BUPOOY NOTpedye nepepaxyHky.
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CSVX32/32E-

UA 90

ENGINEERING
TOMORROW

Manuin Tennosum MYHKT 3 HE3aNTEXHUM NMPUEOHAHHAM OMaleHHA A0 CMCTEMU LI,E‘HTpaJ'IBOBaHOI'O TenJIONOCTa4YaHHA

3acTocyBaHHA

CSVX32/32E-UA90 - e manni
TEMOMNYHKT 3 TEMNOOOMIHHVIKOM 1A
NPUELHAHHA 1O CUCTEMM TEMIONOCTaYaHHA
MO He3anexHin cxemi Oyaisenb, AK TO WKOMW,
OWTAYT CajoYKM, OOMOOCXOBMLLA TOLLO.
3acTocoByeTbCA ANA OyiBenb i3 TennoBmM
HaBaHTaxeHHAM o 90 KBT.

CSVX 32/32 E - UA 90 3axuLiae cnctemy
OnaneHHsA Bif KONMBaHb TUCKY | TemnepaTypu
B TEMIOMEPEXI, Bifl HEAKICHOrO TEMIOHOCIA
ab0 Npw BUKOPUCTaHHI Pi3HKX TEMMOHOCITB

B CMCTEMAx OMasieHHaA i Teromepexi.

OkKpim TOro, 4oaTKOBO peanizoBaHa
GYHKLIA 3aX1CTy Ta aBTOMATUYHOMO
KOHTPOJIO MiZXKMBAEHHA NPV aBapinHOMY
BWTOKY TEMIOHOCIA B CUCTEMI OManeHHA —
3axucT byaiBni Big CyTTEBOrO 3aTOMEHHA
npu aBapiax.

MepBuHHMI KOHTYp (TM)

KOHTYp LieHTpanizoBaHoro TennonoctayaHHaA
BVIKOHaHWI 3 KOMOIHOBaHVM PEryioBabHMM
KnanaHom AVQM, akunit 3abe3neyye TouHe
PEerynioBaHHA NOTOKY HaBITb NPV 3MIHHX
pexumax poboTH Tenomepexi.

KoHTyp onaneHHsa (CO)

TOUHICTb MOrOA03aNEXHOTO peryo-

BaHHA 3a0e3MneyuyeTbCa eNeKTPOHHMM
perynatopom ECL Comfort 310, Akuii kepye
TerNNOCNOXNBaHHAM, CMMPAIOYNCH Ha MOKa3n
[aTUMKIB TemnepaTtypu TeroHoCIA

Ta 30BHilHbOrO NOBITPA. Mae GyHKUIT
MOHITOPIHTY, AUCTaHLIMHOIO KepyBaHHA
3aXM1CTY Ta CUrHanisaui.

[nA AKICHOT HagIMHOT LUMPKYNALIT B KOHTYPI
OnasneHHs 3aCTOBaHO BUCOKOEDEKTUBHNI
€/1eKTPOHHO-KOMYTOBaHMIM Hacoc,
MOBITPOBIABIAHVIK | 3aMOGIKHUI KnanaH.

be3nekKa i KOHTponb

3actocysaHHA CSVX 32/32 E- UA 90
A03BONIAE NOCTINHO KOHTPOSOBATH

BCi HeOOXiAHI poboui NapameTpu cucTemm
onasneHHa AK OT TemnepaTypa, 6e3neuHun
PiBEHb TUCKY, BIACYTHICTb BUTOKIB, HAABHICTb
UMpKynaLji, Towwo. B pasi HeobxigHOCTI

€ MOXJIVBICTb CUTHANI3yBaTV MPO HaABHICTb
ABaPINHOrO CTaHy.

JiHia nig»knBneHHa

Monynb obnaaHaHWii NiHIE0 NifXKNBEH-
HA, WO CKNAJAEThCA 3 €NeKTPOMAarHiTHOro

KnanaHa, 3B0POTHbOTO KnanaHa, GinbTpa,
[ATUMKa TUCKY @ TaKOX MOHTaXHOI BCTaBKM
ONA MOHTaXy BUTpaToMipa. [TiaxmBeHHA
BUKOHYETLCA B aBTOMATUYHOMY PEXIMMI

3 MOXMBICTIO CUIHANI3aLii aBapiiHWX CTaHIB.

Tennoo6mMiHHMK

TennonyHKT OCHaLLeHWI i301b0BaHNM
MNaCTUHYACTUM TEMIO0OMIHHUKOM, AKUIA
3abe3neyye ebekTMBHNI BIAOIp Tenna ana
[OCATHEHHS OMTUMaNbHOrO KOMbOPTY

Ta eKkcrnlyatauiiHol eKOHOMIYHOCTI.

OCOBJINBOCTI TA MEPEBATU

o [loTyHiCTb onaneHHa fo 90 kBT

» HesanexHe npuegHaHHA cnctemn
OnasneHHA Ao prepena Tenna

« [lorogo3sanexHe enekTpoHHe
peryoBaHHA CUCTEMM OManeHHA

» KOHTPONb BCiX BaXK/MBMX MapameTpiB
CMCTEMN OMNaNeHHA

« [Ipautoe He3anexHo Big nepenagy TMCKy
Ta Temnepartypu TersoMepexi

* [301bOBAHWIM NAACTUHYACTUN
TennooOMIHHIK 3 Hep»KaBitoyoi cTani

» ABTOMaTUUHE NiAXKMBAEHHA
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NMPUHLUUMNOBA CXEMA
16 q :———"\., 230 B
5 | 66A F
9 65 2 F 41 :
f____%__ B P B e e Sttt 3
| DN 20 (218) : |
| : |
| : |
| 25 6ap : : : |
™ | : o, : 124 o
3s0potkal | qg 25 27 i 5 : 18, 1 | [9 3soporka
I ot - s 1ol lig
- = - e ><+-—-%-———-
DN 32 20 : ON32 L.
25 6ap 30
™ : 4 6ap o
Mopaua 18 25 110 Mopaua
i 1 9 19 K48 : 18 1 —
g, F 9 9 X S P F® 1,
DN 32 A DN 32
A TennoobMiHHMK 16 [latymk TemnepaTypw 30BHILWHBOIO NOBITPA 26 MaHomeTp
F EnekTpoHHW perynatop 18 TepmomeTep 27 EnekTponpwsig
1 3anipHa apmatypa 19 [latyuk Temnepatypu HaknagHun 30 KombiHOBaHM perynioBanbHUIA KnanaH
2 3BOPOTHIN KnanaH 20 [peHaxHWnit knanaH 41  MoHTaxHa BCTaBKa ¥» X 80 MM.
4 3anobixkHWIM KnanaH 24 TloCTayaeTbcA B KOMMNEKTI 3 MOAYNEM 48 T[loBITPOBIABIAHVK PYYHUI
9  Oinbtp (BigokpemneHo) 65 EnekTpomMarHiTHWI KnanaH
10 LnpkynauinHmn Hacoc 25 MaHomeTp 3 KpaHoM 66A [laTunk Temnepatypu
TexHiuHi napameTpu: Bup 3sBepxy MpuneaHaHHA:
HomiHanbHW T1CK: PN16 1. OnanenHsa (CO) nogaya
Temnepatypa nogadi TM: Tinax = 120°C _ ] 1 1/4" BH. (Hak. raiika)
Tennosa noTyxHicTb CO: 90 kBT - T 2 3 3 = L 2. Onanerna (CO) 38opoTKa
Matepian nawiku (TO): Minb —6—6—0 T 1 1/4" 308H.
Marepian Tpy6 i nnactuH TO: Hepxasiloua cTanb M8 | 160 | 160 | 160 | N 3. Togava NepBUHHWIA KOHTYP
. . " o " -
Po3mipn npneaHanb TM+CO: 1 1/4 CS VX 3232 E - UA 90 § - 1 1/4" BH. (Hak. ra|/||<a)v
fabapwtn Bx W XT (Mm): 1150x 1300425 4. 3BOPOTKA NEPBUHHWI KOHTYP
Bara 3 Koxyxom: 80 kr 11/4" 308H.
EHeprocnoxmneaHHa: 200 Bt 1300
K . Cxema
CoWN 32732 £ UA 50, 144H3564 S eKTPITIHIAX
- : 3’eqHaHb

CSVX 32/32E - UA 90 (XB37H-1-50)

MPUKIAAN NOTYXHOCTEN

) Temnepatypa Brpatv Tncky Jonyctumnin BuTpaTta TennoHocia )
MoTyXHiCTb . . Temnepatypu ) A Butpata TennoHocin
KOHTYDY OMTaneHHA noAavi Tennogo KOHTYDY ONaEHHS nepBUHHOrO rifpasniyHmin onip NepBrHHOro KOHTYPY ONaneHHA
kBT Mef)ew ] KOHTYpY KOHTYpY OnaneHHa KOHTYpY [/ron]
[°C] [kMa] [kMa] [n/ron]

70 65 /45 60/ 40 65 85 3068 3062

70 80/ 60 75/ 55 65 85 3100 3087

70 95/70 80/ 60 50 85 2503 3100

70 115/70 90/ 70 30 85 1411 2495

80 65 /45 60 / 40 80 70 3506 3500

80 80/ 60 75/55 80 70 3542 3528

80 95/70 80/ 60 60 70 2860 3542

80 115/70 90/70 30 70 1612 2851

90 65 /45 60 / 40 95 55 3944 3936

90 80/ 60 75/ 55 95 55 3985 3970

920 95/70 80/ 60 70 55 3218 3985

90 115/70 90/ 70 35 55 1814 3208

120 65/45 60 / 40 150 10 5260 5248

120 80/ 60 75/55 150 10 5313 5291

120 95/70 80/ 60 100 10 4290 5313

120 115/70 90/70 45 10 2420 4277

AKLLO NapameTpu TENIOHOCIA BiMIHHI Bifl BKa3aHWX B Tabnuui, BUXiAHa NOTYKHICTb BUPOOY NOTpedye nepepaxyHky.
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Hopatok B

CraHpapTu3soBaHi 6nouHi Tennosi nyHkTn laHdocc

3 MeTOI0 LBKAKOrO Miabopy OCHOBHOIO 0bnaaHaHHA Npy HOBOMY OyAiBHULITBI Ta PEKOHCTPYKLIT OyadiBenb komnaHieo JaHdocc po3pobneHo
NiHIKy CTaHAAPTU30BaHKX BNIOUHVIX TEMNOBKX NYHKTIB [JaHPOCC AnA NiaKMoUeHHA crcTemn onanexHs Oyaisni Ao axepena.

[aHa niHirka ctaHaapTr3oBaHvx bTT1 B cebe 2 BapiaHTa Cxem MigKMoUYeHHs:

- 3a/1eXKHa Cxema NigKmoYeHHs

- He3anexHa cxema nigkMoveHHA Yepes po3bipHUIA NNaCTUHYATUI TemnoobMiHHMK [JaHdpocc
Ta 6 TMNOPO3MipiB No NoTykHOCTI Bin T00KBT o 1000 KBT TeNNOBOro HaBaHTaxxeHHs Gyaisni.

TexHiuHy AOKyMeHTaLilo AaHNX BMPOBIB MOXHA 3HAWTL 3@ MOCKUNAHHAM :

https://www.danfoss.com/uk-ua/service-and-support/service-and-support/typical-solutions-substations/
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Hopatok I'

HopmaTuBHa cnpaBKa Ta NpUKAaAn TEXHIYHNX pilleHb NPY NPOEKTYBaHHi CNOPYA LMBIIbHOrO 3aXUCTY

OCHOBHMM AOKYMEHTOM, AKNIA PEFNAMEHTYE TeXHIUHI PilLeHHA NPYU NPOEKTYBaHHI CMOPYA LUMBINbHOMO 3axXMCTy (3axm1cHi cnopyan,
NpoTVpagiaUiiHi yKpUTTA Ta Cnopyav NoAgiHoro npusHaverHs), € fIBH B.2.2-5:2023 «3axucHi cnopyamn LMBiNbHOro 3aXucTy».
B n.11.2.3.4 1aHOro JOKYMEHTY € BUMOTM [JO NPOEKTYBaHHA CUCTEM OMNaNIeHHA 3aXMCHUX CNOPYA BCIX TUNIB, a Came :

o «CcTeMy onaneHHs npumitieHb BOyAoBaHOI (MprbyaoBaHoi) 3axmcHoi cnopyan abo CMTM cnif NpoeKkTyBaTy y BUrNAAY CaMOCTIIHOTO
BifiranykeHHaA 3 BCTaHOBNEHHAM iHAVBIAYyanbHOro Tennosoro nyHKTy (ITM) abo yepes By30/ perynoBaHHs, LLO NPUEAHAHI MO He3anexHin

« [Tl abo By301 perynioBaHHaA Ana NoTped YKPUTTA [OMYCKAETbCA BCTAHOBNMOBATY B MpumitleHHi [TM(LTT) ocHosHoi 6yaisni, oo Akoi
BOYA0OBaHO (MPUbYAOBaHO) 3aX1CHY CrIOPYAY.»

o OIHVM i3 TeXHIYHKX PilleHb NPW NPOeKTYBaHHI HOBYKX ab0 PEKOHCTPYKLT ICHYI0UMX CMOPYA LUMBINIbBHOTO 3aXMUCTY B BIANOBIAHOCTI
10 AABH B.2.2-5:2023 € BMKOPWUMCTaHHA B MPOEKTHI AOKyMeHTaLiT Manux (fofaTtok b) Ta cTaHaapTv30BaHMX TennoBmx nyHKTiB Danfoss
(nopaTok B).

le/ll(ﬂa,[l' TEXHIYHOrO piLLIeHHﬂ MPOEKTYBaHHA CUCTEMW OMaNeHHA:

L. oI

A 4
M S
<
2, 2 2 2
A0 1 1

RA-DV Aero Tamper

o | naoomamaen |

Manwit Tennoswui nyHkT Jarndocc (go 30 kBT) VX-FI - UA30
TepmocTaTUUHWUI (ANHAMIYHWI) KnanaH RA-DV 15
TepmoCTaTMYHWI enemeHT Aero Tamper
3aniTHWM Knanax RLV-S 15
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Hopatok [

Tunosi pileHHA Npy PeKOHCTPYKLii cMcTemM onaneHHA rpoMafcbKux 6yaisennb

. Maewo N PoGumo

1-mpy6Hy cucmemy 2-mpybHy cucmemy
\|I \|I \Y \'I \'I
/|\ /|\ J\ J\ J\ /l | I, AAAAN ABTOMaTUYHi AMHAMIYHi pagiaTopHi
TepMmoperynatopu
e
Vo
(\/ \/ \/ \/ \/| %\I N\ \/ /| @ )
(ININININT |\I|\ I|\ I|\ I|\ I|\/|\/|\ |‘ J\ J\ J\ J\ RA_DV Aero Tamper
(\/ \/ \/ \/| YAYAYAA A A A AY %\I N\ \/ /|
J\J\J\J |J\I\J\J\I\I\I\J\ }J\J\J\J\
> > > >
< 4 < <
\|I \|I \/ \/ \/|
,|\ ,|\ ,|\ VA ABTOMaTUYHI pagiaTopHi
TepMoperynaTopu
e
Vo
%-\[ \[ \|’ \|’ \|’ @
AWAYAWAWA) .
RA-N Aero Tamper

<
z
<
<

ABTOMaTUYHI 6anaHCyBanbHi KnanaHu

S z
> <
S —
S —

2

>
S
>
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1-mpy6Hy cucmemy
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INININANN N

\/ \/ \/\/ V|

1-mpy6Hy pekoHcmpydosaHy cucmemy
(30 yMOBU HeMOXIUBOCMI NepepobKU 8 2-mpybHy cucmemy)

%

% U

NINININ N /N

ABTOMaTUYHI pafiaTopHi
Tepmoperynaropu

YAYAAAA A A

\/ \/ \/ /|

NANAN /\ﬁ

AN NNNNNN

VAYAAA A A A

|

I\I\I\I\ﬁ \WAYAY

il

NANINNN

~.

A

>
—

ABTOMaTUYHi 6anaHCyBasnbHi KnanaHu
3 TEePMOENEKTPONPUBOOM

AB-QM TWA-Q
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. Maewo N PoGumo

2-mpy6Hy cucmemy 2-mpybHy cucmemy
(\/ \/ \/ \/ \/| \|I \|I \Y \'I \'I
U\ J\ J\ A | I, AAAAN ABTOMATUYHi AMHAMIYHi pagiaTopHi
TepMoperynatopu
e
o
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AYAWAWAWAY |‘ J\ J\ J\ J\ RA_DV Aero Tamper
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\|I \|I \/ \/ \/|
,|\ ,|\ ,|\ A ABTOMaTUYHI pafiaTopHi
TepMoperynaTopu
e
o
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AWAYAWAWA) .
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ABTOMaTUYHI 6anaHCyBanbHi KnanaHu
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KopucHi nocunaHHsA

BinbLe kopurcHoi iHpopMaLii MOXKHa 3HANTK 3@ HACTYMHUMM NOCUNAHHAMM:

1. Katanor «KABTomaTn4Hi Ta py4Hi 6anaHcyBanbHi KnanaHu»
https://assets.danfoss.com/documents/latest/99818/AF148986478547uk-UA0601.pdf

2. Karanor «FigpaBniuHe nignorose onaneHHA»
https://assets.danfoss.com/documents/latest/182974/AF167286459928uk-UA0201.pdf

3. KaTanor «O6nagHaHHA ANA CMCTEM BEeHTUNALT Ta KOHAVLiOHYBaHHA NOBITPA»
https://assets.danfoss.com/documents/latest/99860/AF159986479624uk-UA0501.pdf

4. Katanor «PagiaTopHi Tepmoperynatopmn»
https://assets.danfoss.com/documents/latest/285916/AF148986406520uk-UA1202.pdf

5. Katanor «TennoBa aBromatuka Danfoss»
https://assets.danfoss.com/documents/latest/220666/AF192186470834uk-UA0401.pdf

6. Katanor «Tpy6onpoBigHa apmatypa»
https://assets.danfoss.com/documents/latest/201677/AF174886478111uk-UA0401.pdf

7. Katanor «EnektpuuHi KabenbHi cucremu DEVI»
https://assets.danfoss.com/documents/latest/283347/AF222986477172uk-UA1102.pdf

8. MocibHuK «EnekTpuuHi KabenbHi cucremun DEVI»
https://assets.danfoss.com/documents/latest/282819/AJ174986471010uk-UA0901.pdf

9. MNocibHuK i3 3acTocyBaHHA «HaseMHe 3acTocyBaHHA. TaHeHHA NboAy Ta CHiry»
https://assets.danfoss.com/documents/latest/150041/AB212486469821uk-UA0101.pdf

10. Moci6HuK i3 BM60pPY Ta KOMNNeKTaLii eneKTpoHHUx perynaTopiB ECL Comfort
Ta nporpamum iXHboi po6oTun
https://assets.danfoss.com/documents/latest/359071/AB191586474439uk-UA0701.pdf

. IHCTpyKLUiA 3 BUKOpUCTaHHA «3acToCcyBaHHA ANA Aaxy. 3axucT Big o6Mep3aHHA»
https://assets.danfoss.com/documents/latest/150035/AB212486469815uk-UA0101.pdf
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JeTtanbHy iHpopmauito woao 6yab-akoro npoayKTy KomnaHii Danfoss
BN MO>KeTe 3HaNTU 3a HaCTyNnHMM nocunaHHAam store.danfoss.ua

LLlo6 3HainTn 6yab-akuii npoayKT BupobHmuTBa Danfoss abo DEVI, cnig BukoHaTy TaKi KpoKu:
1. MepenTn 3a NocunaHHAM store.danfoss.ua

2.Y BepXHiin YaCTWHI CaNTy HaTUCHYTW Ha 3HAYOK MOLLYKY

@ store danfoss.comyua/uk = %

EN A
TOMORROW

Knimatmuni pilennn 3 Knimarwuni piwenns 3 Mpueogxa Cencopni Hacoch sncokoro
OXONOAMEHHA onaneHHn TEXHIKA plwexHA THERY

3.Y cTpiyyi nowwyKy, Lo 3'ABMnacs, BBECTU Ha3BY, YaCTUHY Ha3BY UM KOZ NPOAYKTY, AKWI Bac LiKaBWTb.

4. HaTUCHYTW Ha 3HAYOK MOLLYKY.

C @& storedanfosscom/ua/uk)/

Mpogykuin

* 6T, 6 Br/m, 60.00 m
)

5703466223390

DEVIlex™ 6T, 6 Br/wm, 80.00 m,
Hanpyra x B} AC: 230

140F1205

5703466223413

MpumiTkKa. AKLWO B/ BBENN KOA NPOAYKTY, TO 04pa3y NoTpaniseTe Ha CTOPIHKY LibOro NpoayKTy, a AKLLO Ha3By,
TO MOTPANJIsSETe Ha CMNCOK pe3ynbTaTiB MOLYKY, AIKi 36iraloTbcA i3 BBEAEHMMU AAHVMM.

CTopiHKa 3 06paHMM Kogom CTopiHKa 3 06paHOt0 Ha3BOIO

— Erniipas [Lr— Comcapul [
JE——— v renains e [Rrt———. asmnan Tmanina o wexs
Bu wykanu:
o - =
i Deviflex
140F1249
i B i MNeatams 60 spnzpeie Coprpnam an Moo

Yo i Aot ot e s iy

wrom ey
R

C__= ¥ Harpimanuui xabeni, DEVIflex™ 6T, &

Br/m, 60.00 M, Hanpyra suenenun [B]
AC: 230

Indoprania Npo NPOLYRT Haropy + PE13
=P, Horpisanoki rabeni, DEVIfiex™ 6T, 6
Buratoyie Lrurg Ve LIS L Br/m, 80.00 m, Hanpyra musnenns [B)
AC:230
[HBis ™
Snurt ey s ater i P epay Mo agans
PR— Rt 18T i 8 10 e -
T - - [re———— or 1308
5 e W o ot L . <&B  ; Harpisanoni nabeni, DEVIfiex™ 6T, 6
e Brim, 90.00 m, Hanpyra musnesna [B]
e N [ AC:230
s cmmn - IUNPUINy  WUSI T—" N—
Samunn e wtvan s v
re— o e
Magninrs na paien N1 o
[ —— 0 s

{
|
b

o i =i + Harpisanohi kabeni, DEVIflex™ 6T, 6
o apeteea emmeperyya 1] o Brim, 115.00 m, Hanpyra mispnensa
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Ana HoTaToOK
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Ana HoTaToOK
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3aBiTanTe [0 Hac Ta 3pobiTb
OAVH KPOK A0 3HaHb:

Cant «JaHdocc YKpaiHa»

/ , Nitepatypa, nporpamu nigdopy, pucyHkn AutoCad, LiHHMKNK, FE'
OCTaHHi HOBUHM KOMMaHIT Ta HOBUHKWN NPOAYKL,iT, akuil TOLWO

[=]

www.danfoss.ua

Kanan «[landocc YKpaiHa» Ha YouTube

Bineo Npo HOBUHKM Ta MOHTaXx NpoayKLii Towo

www.youtube.com/user/DanfossTOV

CropiHka «[JaH¢occ YKpaiHa» Ha Facebook

HalncBixilwi Ta HaaKTyasbHiWi HOBUHW KOMMaHIT Ta akuil

www.facebook.com/danfosseasteurope.ua

TOB 3ii «JaHdocc TOB» - Tennosuii HaNPAMOK
Ten.: +380 800 800 144 (6e3KOLITOBHO 3 MOGINbHYIX Ta CTaLioHapHUX TenedoHiB YKpaiHu)
E-mail: uacs@danfoss.com « www.danfoss.ua

KomnaHis Danfoss He Hece BignoBifanbHOCTI 3a MOXKIMBI MOMUIKY B KaTanorax, 6poLuypax um iHWmx ApyKoBaHMxX MaTepianax. Komnanis Danfoss 36epirae 3a co60t0 npaBo BHOCUTY 3MiHI B CBOIO MPOAYKLito 6e3
nonepeaeHHs. Lie nonoxxeHHs NOLIMPIOETHCA TaKOX Ha BXKe 3aMOBJIEH] MPOAYKTY, afe 3a YMOB, LU0 BHECEHHS TaKMX 3MiH HE CIPUYMNHAE HeOBXIAHOCTI BHECEHHS 3MiH B Y>Ke NorofpkeHi cnevvdikauii. Bci Toprosi
MapKM B LibOMYy MaTepiani € BNacHiCTIo BiANoBigHNX komnaHii. Danfoss i norotun Danfoss — Lie Toprosi mapku komnatii Danfoss A/S. ABTopcbKi npaBa 3axuLLeHi.
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