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ACTY B B.2.5-44:2010

BCTYN

CrtanpapT po3pobrneHo Ansi NPOEKTYBaHHSA CUCTEM OMarneHHs Ta rapsiioro BOOOMOCTaYaHHS
OyauVHKiB | CnopyA i3 3aCTOCYBaHHAM TEMMOBUX HACOCIB, SIKi BUKOPUCTOBYHOTb HU3LKOMOTEHLLIAHY EHEprito
HaBKOMNULLHBOrO CepefoBuLLA.

[okyMeHT MICTUTb nepenik pekoMeHOOBaHWX TennoHAcOCHMX cucteM | BuMMOMM 0 1X
npoekTyBaHHA. CTPYKTYpHi enemeHTU upsoro ctaHgapty "O6knaauHky", "MNepeamosy"”, "Beryn", "Mepluy
CTOpiHKY", "TepMiHM Ta Bu3HadeHHs", "dogatkn" Ta "Bibniorpadi” odopmneHo 3rigHO 3 BUMOrammu
HaujioHanbHOI CTaHgapTU3auii YkpaiHu;

Y ctaHgapT Oynn BHECEHi HACTYMHI 3MiHM:

- cnosa "uen eBponencbkun ctaHgapT" 3amiHeHO Ha "uen ctangapT”.

- ponyyeHi gogatkn H Ta G, aki € nepeknagom BignoBigHUX po3giniB €BponNencbknx cTaHaapTiB
EN 12828:2003 ta EN 14336:2004, aki He MpUAHATI 9K HauioHanbHi cTaHgapTn YKpaiHu i Ha sKi €
NMOCUMaHHSA B TEKCTi LbOro CTaHAapTy;

- QONy4YeHO AoAdaTok J, B SIKOMY HaBeAeHa MOpiBHsNMbHA Tabnuusi MO3HaYeHb Ta CKOPOYEHb
TEePMiHIB, LLIO HaBeAeHi B TEKCTI Ta NPUAHATUX B YKpaiHi;

- ponydeHo popatok K, B sikoMy npegcTaBrieHa bGibniorpadiss HOpMaTMBHUX LOKYMEHTIB, LLO
BMKOPUCTaHI Npy po3pobreHHi Lboro cTaHaapTy.

CtaHgapT BpaxoBye BUMOMM TakMx €BPONENCLKMX HOPMATUBIB:

EN 378-1:2008 Refrigerating systems and heat pumps — Safety and environmental requirements
— Part 1: Basic requirements, definitions, classification and selection criteria (Cuctemmn oxonomkeHHs Ta
TennoBi Hacocn — Bumorm 3 ©Gesneku i ekonorii  — YactmHa 1: OCHOBHi BUMOrY, BU3HA4YEHHS,
knacudikauis i kputepii Bigdopy)

EN 12828:2003 Heating systems in buildings — Design for water-based heating systems
(Cuctemu onaneHHs oygienb — MpoekTyBaHHS CUCTEM BOASHOMO OMarieHHsl)

EN 12831:2003 Heating systems in buildings — Method for calculation of the design heat load
(Cuctemm onaneHHs byaisens — MeToam po3paxyHKy NPOEKTHUX TEMNMOBUX HABAHTaXEHb)

EN 13831:2007 Closed expansion vessels with built-in diaphragm for installation in water
(BakpuTi poswwuptoBanbHi GakM 3 BOygoOBaHMMM MeMbpaHamMmu AN BUKOPUCTaHHS Yy  BOAHOMY
cepenoBuLLi)

EN 14336:2004 Heating systems in buildings — Installation and commissioning of water based
heating systems (Cuctemu onaneHHs Gyaisenb — YCTaHOBKa Ta NyCK B eKCrnsyaTaLito CMcTemM BOASIHOIO
onaneHHs)

EN 14511-1:2004 Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling — Part 1: Terms and definitions (KoHauuioHepw,
KOMMNaKTHI NPUCTPOI OXOMOMKYBAHHA PiOUHM Ta TEnrnoBi HAcoCU 3 KOMMpecopamu 3 €eneKTPUYHUM
NPMBOAOM 4151 OMarneHHsa Ta OXONOMKEHHS NpuMilLeHb — YacTuHa 1: TepMiHu Ta BU3Ha4YeHHs)

EN 15316-4-2:2008 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 4-2: Space heating generation systems, heat pump systems

(Cuctemu onaneHHs Oygisens — MeToa po3paxyHKy eHepreTu4Hnx notped cuctemm i ePeKTMBHOCTI CUC-
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Temu — YacTuHa 4-2: TennoreHepyodi CMCTEMU onaneHHs NpuUMiLLleHb, TeNNOHacoCHi cuctemm)

EN 60730-2-9 Automatic electrical controls for household and similar use — Part 2-9: Particular
requirements for temperature sensing controls (IEC 60730-2-9:2000, modified) (AsTomMaTnyHWiA
€IEeKTPUYHUIA KOHTPOMNb Anst No6yTOBOro i NoAibHOro npmsHaveHHst — YactuHa 2-9. Ocobnuei Bumorn go
30iNCHEHHS KOHTPOMIO TemnepaTypu)

€sponenceki ctaHgaptv EN 378-1, EN 12828, EN 12831, EN 13831 EN 14336, EN 14511-
1:2004, EN 15316-4-2, EN 60730-2-9, He NpUNHATI, Ik HaLioHarnbHi cTaHa4apTn

Konii eBponencbkmx Ta MibkHapoAHUX CTaHAapPTIB, Ha SKi € MOCMNaHHA B TEKCTi LbOro cTaHaapTy,

MOXHa oTpuMaTu B HaujioHanbHoMmy ¢ooHAI HOpMaTUBHUX OOKYMEHTIB



ACTY B B.2.5-44:2010
HALIIOHANTIbHUA CTAHOAPT YKPAIHU

IHXeHepHe o6nagHaHHA OyAUHKIB | cnopyAa
NMPOEKTYBAHHA CUCTEM ONANEHHA BYOIBEJ1Ib 3 TEMTOBUMX HACOCAMU

NHxeHepHoe 060pyaoBaHne 34aHUN 1 COOPYKEHUN
MPOEKTUPOBAHUE CUCTEM OTOMNEHWMA 30AHUI C TEMNNOBLIMYA HACOCAMU

Engineering equipment for indoor systems
HEATING SYSTEMS IN BUILDINGS DESIGN OF HEAT PUMP HEATING SYSTEMS

YumHHunm Big 2010-09-01

1 COEPA 3ACTOCYBAHHA

1.1 Llen cTtaHgapT yCTaHOBMOE PO3paxyHKOBI NapameTpu Anst NPOEKTYBaHHA CUCTEM OMarieHHs
Ta rapsavoro BoAonocTa4YaHHs OyauHKIB | crnopyd 3  BUKOPUCTAHHAM  TENMOBUX  Hacocis
NapoOKOMMPECINHUX 3 ENEeKTPUYHUM NPUBOAOM (OKpIM aMiayHMX TennoBux HacociB) Ta (abo) Tennosux
HacociB y komOiHaUii i3 iHWWMKW mKepernamu TENNoBOi eHeprii (aani 3a TEeKCTOM — TEMMOHACOCHI
cucTemn).

1.2 Llen cTaHgapT NOWMNPIOETHCS HA TEMNJTOHACOCHI cucTemMu (Tabnuusa 1) HaCTyNHUX BUAIB:

- BOjJa — BOAa;

- BOAa — NOBITPS;

- CONbOBUIN PO34YMH — BOAQ;

- XONnoaunbHW areHT — Boga (CUcTeMm NpsiMOro PO3LUNPEHHS);

- XONOAWNbHUW areHT — XONOAUNbHUN areHT;

- NOBITPSA — NOBITPS;

- NOBITPSA — BOAA.

1.3 3rigHO 3 UMM CTaHOApPTOM MPOEKTYTbLCA TEMMOHACOCHI CUCTEMW OMNaneHHs OYOHMKIB i
cropyn 3 TemnepaTypor TennoHocid, wo nogaetbea (35 — 40) °C — cuctemn "Tenna nignora",
(haHKOMNM Ta NaHernbHi CUCTEMMU ONasieHHS.

Mpy npoekTyBaHHi 3rigHO 3 UMM CTaHAApPTOM TEMmOHaCOCHUX CUCTEM [Afs pagiaToOpHOro
onaneHHa 3 npoekTHow TemnepaTypoto 80°C i Ginblie, BMKOPUCTOBYIOTbL TEMMOHACOCHI CUCTEMU i3
KackagHUM peryntoBaHHAM 3rigHo 3 jogaTkom F.

TennoHacocHi cucTtemMn s rapayoro BOAOMOCTaYaHHA BIiANOBIAHO [0 UBOro CTaHgapTty
NPOEKTYTbCS 3 poboyoo TEmMNepaTypoto TennoHocis (55 +£5) °C.

1.4 Llen ctaHgapT BCTAHOBMOE TaKOX OKPEMi BMMOIM [0 MPOEKTYBAHHA MPUEAHAHUX CUCTEM
(Hanpuknag, CMCTEM rapsvyoro BOAOMOCTa4YaHHSA), y YacTMHax ix B3aeMOAil 3 TENNOBMMIU Hacocamm siK
PKepenoMm TensoBOi €eHeprii, 30Kpema: po3noginy TennoBoi eHeprii, 11 akymynauii Ta ynpasniHHA
KOMMMEKCHOI CUCTEMOK OManeHHs, rapsiioro BOAOMNOCTaYaHHs Ta KOHAMUIOHYBaHHS OyAMHKIB | cnopyn

3 BUKOPUCTaHHAM Tennosux HacociB 3rigHo 3 CTY EN 255-3.
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Ta6nuua 1 — OCHOBHI BUAW TENNOHACOCHMX CUCTEM 3rigHO 3 UMM CTaHOApTOM

Ixepeno TennoBoi eHeprii (Biabip TennoBoi Cuctema cnoxvBaHHs TEMMOBOI eHepril (Bigaaya
eHeprii) TENnoBOI eHeprii)
[bxepeno Tennosoi . . o b . . . Cnoxusay Tennosoi
o a IMpoMiKHMIA TennoHocin ~ | NPOMIKHUIA TENNOHOCIN - c
eHeprii eHeprii
. MoBiTpsa ycepeanHi
. : MosiTps Pl ycepen
BionpaupoBaHe nosiTps, MoiTps NPUMILLIEHHSA
30BHILLHE NOBITPA Bona [NoBiTpsa ycepeaunHi
NpUMILLEHHS, BOAA
lMoBepxHeBi BoaM Bona Te came
PXt A, Bopa . MoBiTpsa ycepeanHi
I'pyHTOBI BOAU MoBiTpsi ADMMILLEHHS
. MoBiTps Te came
FpyHT Hesamepsaioya pianHa MoBiTps ycepeauHi
y (aHTNpK3) Bopa pst ycepea
npuMiLLIeHHs, Boaa
Bopa Te came
CpyHT XonoaunbHWUM areHT . i i
Py A XonogunbHUn areHT HOB'T.pﬂ YCEPEANHI
NPUMILLIEHHSA
@ [xepenom TennoBoi eHeprii € cepeaoBuLLE, 3 AKOro TENMoBa eHepria BiabupaeTbes.
® MpoMiKHUIT TENMOHOCII — Lie pyXoMe cepeIoBWLLE Y BiANOBIgHIi CUCTEMi MEPEHOCY TENMoBOi EHEPTiT.
¢ Cnoxueay TenroBoi eHeprii BU3Ha4Yae MicLe CrOXMBaHHS TENMoBOi eHeprii; ue moxe 6yTu Harpis
npuMiLLeHHs abo BoaM B CUCTEMI rapsavoro BOAOMNOCTa4YaHHs.

2 HOPMATUBHI MOCUNAHHSA

Y ubOMy CTaHAapPTI € NOCUMaHHA Ha Taki HOPMaTUBHI JOKYMEHTH:

HMAOI 0.00-1.11 lNpaeuna 6ynoBu i 6e3nedHoi ekcnnyartadii TpybonpoBoAiB napu 1a rapsyoi
BOAU

OBH B.1.1-7-2002 [epxaBHi 0OyaiBenbHi Hopmu YkpaiHun. [loxexHa 6es3neka o006'ekTiB
6yaiBHmuTBa. 3i 3miHamu Ne 1. Oepxbyn Ykpainu, Kuis, 2003. — 41 c.

OBH B.2.2-9-99 'pomaackki OyanHKku Ta cnopyam

OBH B.2.2-15-2005 ByguHku i cnopyau. XKntnosi 6yamHkn. OCHOBHI NONOXEHHS

OBH B.2.6-31:2006 KoHcTpykuia 6yaisens i cnopyd. Tennoa isonsuis 6yaisens

OCH 3.3.6.039-99 [lepxaBHi caHiTapHi HOPMM BUPOOHMYOIO LYMY, YNbTpa3ByKy Ta iHbpasByKy

OCIM Ne 383 Big 23.12.1996 p. [depxaBHi caHiTapHi npasuna i Hopmu. Boga nutHa. [irieHidHi
BMMOIY 0 SKOCTi BOAW LIEHTPari3oBaHOro rocnoaapCcbKo-NUTHOrO BOAOMNOCTa4YaHHS

OCIM-201-97 [epxaBHi caHiTapHi npaBuna OXOPOHW aTMOCHEPHOro MOBITPA HAaCeNeHUX Miclb
(Bia 3abpyaHEHHS XiMiYHUMK | BioNoriYHMMK pe4oBNHaAMM)

OCTY EN 255-1:2005 TMoBiTpsiHi KOHAWLIOHEPW, KOMMAKTHI NPUCTPOI OXONOMKYBAHHSA PiOUHM Ta
TENMOBi HAacoCK 3 KOMMPECOPOM 3 eNEKTPUYHUM NpmBOAOM. Pexnm HarpiBaHHs. YactuHa 1. TepmiHn,
BM3HAYEHHSA NOHSATb Ta NO3HAKU

OCTY EN 255-3:2005 KoHnguuioHepy noBiTps, GrOKM 3 OXOMOKYHUOK PIgVHOK | TEnnoBi
Hacocu 3 Komnpecopamu, €Ki MawTb enekTpuyHun npmeig, — Metoam Harpisy — YactuHa 3:
BunpoOyBaHHs i BuUMoru ans knacudikadii cuctem MBI

OCTY 3859-99 (FTOCT 30645-99) Tennosi Hacocu "noBiTpsi-Boga" Ang KoMyHansHO-NoByToBOro
TennonoctayaHHs. 3arasnbHi TEXHIYHI BUMOrK Ta MeToau BunpobyBaHb CTaHAapTIB.

OCTY 3135.0-95 (FTOCT 30345.0-95) besneka nobyToBMX Ta aHanoriyHUX enekTpuyHmX

npunagis. 3aranbHi BUMOTU
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OCTY IOCT 617:2007 Tpybu MigHi Ta naTyHHi Kpyrnoro nepepisy 3aranbHoi Npu3Ha4YeHHOCTI.
TexHiyHi ymosu

FOCT 12.1.005-88 Cuctema craHgaptoB 6GesonacHoctu Tpyaa. O6uwme caHWTapHo-
rmrmeHnveckue TpeboBaHnst K BO3ayxy pabdouyen 3oHbl (Cuctema craHgapTiB 6e3neku npaui. 3aranbHi
CaHiTapHO-TirieHiYHi BUMOrM 4O NoBiTPS po6o40i 30HK)

FOCT 2761-84 WCTOYHMKM LIEHTPaAnM30BaHHOIO XO3SWCTBEHHO-MUTLEBOrO BOAOCHABXEHUS.
MrueHuveckne, TexHudeckne TpeboBaHust M npaBuna Bblibopa ([kepena LeHTpanisaoBaHOro
rocrnoAapcbKo-NUTHOrO BogonocTayaHHs. [MrieHiyHi, TexHiYHi BUMorn Ta npasuna BuGopy)

FOCT 2874-82 Bopa nutbeBas. 'urneHmdeckme TpeboBaHUst M KOHTPOINb 3a kadecTtBom (Bopa
nuTHa. [rieHiYHi BUMOrM | KOHTPOIb SKOCTI)

CHwuI1 2.04.01-85 BHyTpeHHMIN BOOONPOBOA M KaHanun3aumsa 3gaHuin (BHyTpilwHiA Bogonposia Ta
KaHanisauis 6yaisens)

CHwuIT 2.04.05-91 OTonneHune, BEHTUNAUNS N KOHOUUMOHUpoBaHne (OnaneHHs, BeHTMNSUIA Ta
KOHOWLIOHYBaHHS)

CHwuI 1I-12-77 3awmTta oT wymMa (3axucT Big Lwymy)

CH 1304-75 CaHuTapHble HOpMbI OONYCTUMbIX BUOpauUui B Xunbix nomelleHuax (CaHiTapHi
HOPMW MPUNYCTUMUX BiOPALN y XXUTNOBUX NPUMILLEHHSIX)

CH 2295-81 MeTtoguuyeckne ykasaHMs MO OCYLLECTBIIEHUIO TOCYAApPCTBEHHOrO CaHUTAPHOrO
Hag3opa 3a YCTPOMCTBOM W cogepXaHuem Xunbix 3gaHun (MeToauuHi BKasiBkM 3i 34iNCHEHHS
OEPKaBHOMO CaHITapHOro HarnsAay 3a 00nawTyBaHHSAM Ta YTPMMaHHSAM XUTNOBUX OyaiBens)

CH 3077-84 CaHuTapHble HOpMbl AOMYCTUMOIO LyMa B MOMELLEHMSIX XKUMbIX N OOLLECTBEHHbIX
34aHUA N Ha TEPPUTOPUN XKUMOoW 3acTponkm (CaHiTapHi HOPMK MPUNYCTUMOTO LWYMY Y MPUMILLEHHAX
XUTNOBUX Ta rPOMafCbKMX OyaiBenb Ta Ha TepPUTOPIi XKMTNOBOI 3abynoBu)

EN 378-1:2008 Refrigerating systems and heat pumps — Safety and environmental requirements
— Part 1: Basic requirements, definitions, classification and selection criteria (Cuctemn oxonogxeHHs Ta
TennoBi Hacocn — Bumorm 3 ©6esneku i ekonorii — YactuHa 1: OCHOBHI BMMOIM, BU3HA4YEHHS,
knacucpikauis i kputepii Bigoopy)

EN 12828:2003 Heating systems in buildings — Design for water-based heating systems
(Cuctemu onaneHHst byaisens — MNpoekTyBaHHA CUCTEM BOASHOIO ONarieHHs)

EN 12831:2003 Heating systems in buildings — Method for calculation of the design heat load
(Cuctemm onaneHHs byaisens — MeToam po3paxyHKy NPOEKTHUX TEMNSNOBUX HABAHTaXEHb)

EN 13831:2007 Closed expansion vessels withbuilt in diaphragm for installation in water (3akpuTi
po3LuptoBanbHi 6aku 3 BOygoBaHMMn Membpamamu Anst BUKOPUCTaHHS 3 BOAOH0)

EN 14336:2004 Heating systems in buildings — Installation and commissioning of water based
heating systems (Cuctemu onaneHHs Gyaisenb — YCTaHOBKA Ta NyCK B eKCrnsyaTaLito CucTemM BOASIHOMO
onaneHHs)

EN 14511-1:2004 Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling — Part 1: Terms and definitions (KoHauuioHepw,
KOMMNaKTHI NMPUCTPOI OXOMOMKYBAHHSA pPigUHM Ta TEnmnoBi HAcoCU 3 KOMMPecopamu 3 enekTpUYHUM

NPVMBOAOM 4151 OMarneHHs Ta OXONOMKEHHS NpUMilLeHb — YacTmuHa 1: TepMmiHu Ta BU3Ha4YeHHs)
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EN 15316-4-2:2008 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 4-2: Space heating generation systems, heat pump systems
(Cuctemun onaneHHs OygiBens — MeTop po3paxyHKy eHepreTuyHux notpeb cuctemu i edpeKTUBHOCTI
cucteMn — YacTtuHa 4-2: TennoreHepyodi CMCTeMM onaneHHs! MpUMILLEHb, TEMSIOHACOCHI CUCTEMN)
EN 60730-2-9 Automatic electrical controls for household and similar use — Part 2-9: Particular
requirements for temperature sensing controls (IEC 60730-2-9:2000, modified) (ABTOMaTUYHWIA
€rNeKTPUYHUIA KOHTPOMb Ans NoBGyTOBOro i NoAibHoro npuaHaveHHs — YactuHa 2-9. Ocobnusi Bumoru Ao

3[iAiCHEHHS KOHTPOIIO TeMnepaTypu)

3 TEPMIHWU, BUBHAYEHHA 1 MO3HAKU

3.1 TepmiHu Ta BU3Ha4Y€HHSA NOHATb

Hwxkye nogaHo Tepminm BxuTi B EN 12828 Ta BM3Ha4YeHHS NO3HAY€HUX HUMU NOHATb:

3.1.1 koegpiyienm nepemeoperHsi (KI1) (coefficient of performance (COP))

KoediuieHT nepeTBOpeHHs TennoBoro Hacoca 3a [ACTY 3859 BigHoOweHHs TensoBoi
NPOAYKTUBHOCTI 00 €(EKTUBHOI MOTYXXHOCTI (4NS MapoOKOMMNPECIMHUX TENMOBMX HACOCIB €NeKTPUYHOI
MOTY>KHOCTI), LLO CMOXMBAETLCSA YCTAHOBKOW, BUpaxeHun y B1/BT

3.1.2 cepedHili 3a ce30H koegbiyieHm nepemeopeHHs1 (CKI) (seasonal performance factor
(SPF))

BiQHOLLEHHSs 3aranbHOi KinbKocTi TennoBoi eHeprii QHP, ska nocTtaBneHa TennoBMM HAacOCOM Y
po3noaifnibyy CUCTEMY AN OnarieHHs1 NpUMIlLEHHs Ta/abo B iHWI MpueaHaHi cuctemmn (Hanpwvknag,
CMUCTEMA rapsiioro BOAOMOCTaYaHHS), 4O CMOXMTOI 3a piKk CyMapHOi €neKTPUYHOI eHeprii, BKMYaum
CMOXMWTY 3a pPiKk CyMapHy KinbKiCTb 4oAaTKoBOI enekTpoeHeprii Mpumitka. Ous. gogaTok C.

3.1.3 memnepamypa mo4ku pieHoeaau (balance point temperature)

MiHiManbHa nMpoeKkTHa TemnepaTypa 3O0BHIWHBLOrO MOBITPS, 3a SKOI BMXiQHA MOTYXHICTb
TENnMoBOro Hacoca AOpPiBHIOE HEODOXiAHOMY HaBaHTaXXEHHIO Ha ByAiBNto (TENNOBOMY HaBaHTaXEHHHO)

Mpumitka. [llpy  6GinblW  HM3BKUX 3HAYEHHSIX TeMMepaTypy HaBKOMMULIHBOIO  MOBITPS
BMKOPWUCTOBYETLCA [O04AaTKOBE [DKEpEeno TEnnoBOi eHeprii ang noBHOro abo 4acTKOBOrO MOKPUTTS
TennoBOro HaBaHTaxeHHs byaisni.

3.1.4 deomodynbHUll — anbmepHamueHul pexum (bivalent-alternative mode)

pobounin pexmm, 3a AKOro BUKOPUCTOBYETLCS AOAATKOBE AXKepeno TennoBoi eHeprii (Hanpuknag,
ra3oBU KoTern), pO3paxOoBOBaHE HA MNOBHE TEennoBe HaBaHTaXEHHS CUCTEeMW OnareHHs, SKLO
TemnepaTtypa 30BHILLHBbOrO NOBITPSA CTAE HUXYE TemnepaTypu TOYKM piBHOBAru.

3.1.5 deomodynbHUll — napanensbHuUl pexum (bivalent-parallel mode)

pobounin pexmm, 3a AKoro BUKOPUCTOBYETLCS AOAATKOBE AKeperno TennoBoi eHeprii (Hanpuknag,
rasoBuUi KOoTemn) po3paxoBaHe Ha 3arnuLKOBe TennoBe HaBaHTaXEHHS CUCTEMU OMarieHHs, 9Ky He MOXe
3a10BOMBbHUTY TEMNMOBMI HaAcoC NpW TemnepaTypi HAaBKONULLHBOIO cepefoBULLa HbKYe TemnepaTtypu
TOYKM piBHOBaru

3.1.6 o0HOMOOynbHUl pexxum (monovalent mode)

pobouni pexnm, 3a SIKOro TEMOoBUIA HACOC CMPOEKTOBAHWA Ha MOKPUTTS BCbOrO TEMIOBOrO
HaBaHTaXXEHHHA CUCTEMW OnaneHHs SK eanHe Lxepeno.

Mpumitka. BuxigHa NOTYXHICTb TENNOBOro Hacoca, NPUHaMMHI, piBHA NPOEKTHOMY TEensioBOMYy
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HaBaHTaXXeHHI0, po3paxoBaHoMy 3riaHo 3i CHul 2.04.05.

3.1.7 pe3sepeHul Haepieay (backup heater)

JogaTkoBuia HarpiBaq, AKUN 3aCTOCOBYETbCA ONA 3abesnedeHHs TennoBow eHepriero npu

HeJoCTaTHIN NOTY)XHOCTI TeNSI0OBOro Hacoca

3.2 [No3HaKun Ta CKOPOYEHHSA

Y UbOMY OOKYMEHTI BUKOPUCTOBYHOTLCSI HACTYMHI MO3HAKM Ta OQUHWLS BUMIpIOBaHHSA (Tabnunus 2)

Ta CKOpOYeHHs (Tabnuuga 3)

Tabnuua 2 — No3HakK i 0gMHMLI BUMIpIOBaHHS

MosHakm Onwc OnnHuus
BUMIPIOBaHHS
Ci lMMTOoMa TEMNOEMHICTb enemMeHTiB byaieni Brarog/m>=°K
cop KoeilieHT edeKTMBHOCTI TEMoBoro Hacoca Arns n_OTpe6|/| raps4oro
P BOLOMOCTAYaHHA MpU BCTAHOBMEHiN Temnepatypi 6Os y 0Oaui- -
et lakymynaropi
fas PospaxyHkoBui koedilieHT ANna NpuegHaHNX CUCTEM -
fonw  |Po3paxyHkoBui koedilieHT Ang cucteMm rapsayoro BO4onocTayaHHsa -
fuL Po3paxyHkoBuin KoediLieHT TeNSI0BOr0 HaBaHTaXXEHHSA -
Pel EdbekTrBHaA cnoxmBaHa enekTpnyHa NOTYXKHICTb KBT
Q Tennosa eHepris kBTzrog
3aranbHa KinbkiCTb TENNOBOI eHeprii HeobXigHOI ANsl 3a40BONIEHHSA O0-
Qualy | 6oBoi notpe6u y rapsuirt Bogi KBToron
Qs TennoBa eHepris, Wo 36epiracTbcsa B 6aLli-akymynsaTopi kBT=rog
Qop Tennoea eHepris, sika HeobXigHa NPOTAroM 3agaHoro nepiogy kBT=ron
Qis Tennosi BTpaTu B Gavi-akymynaTopi 3a NeBHUIN Nepios kBTzrog
Qseff  |EdekTMBHA (KOpUCHA) KiNbKICTb eHeprii B 6auji-akymynaTopi kBT=rog
Jis LLlogeHHi nuTomi Tennoei BTpaTtu B OaLi-akymynaTopi kBT=ron/(no6a=am°)
top 3agaHunin nepiog, rog
tenerqv, Hp | TPUBANICTb Nepiogy CNOXWBaHHS eHepril TeNoBMM HAaCOCOM rog
Vs |O6'em Baka-akymynatopa am°
Vppso  |O6'eM nogadi npotsirom 3agaHoro nepiogy npm 60 °C am°
Vis O6'eMHa KinbKicTb Tennosux BTpaT y 6aui-akymynsaropi am°
Wser O6'eM rapsyoi Boan TemnepaTtypoto Ose; FKa Mae TaKy XX eHTanbnil sk e
Qop
Dps Tennosa NOTYXHICTb NPUEQHAHUX CUCTEM kBT
Do TennoBa MOTYXHICTb TENMOBOr0 Hacoca, fka BUKOPUCTOBYETLCHA AN (BT
rapsiyoro BogonoctavaHHa (NMPOeKTHE HaBaHTaXXeHHS Ha cuctemy BI1)
(o TennoBe HaBaHTaXXEHHSs KBT
@y, 0set | TENNIOBA NOTYXKHICTL TENNOBOIO HAacoca nNpu TemnepaTtypi Oset kBT
Dpp Tennoa NOTYXHICTb TENOBOro Hacoca KBT
®g, |Tennosa NOTYXHICTb (HABAHTaXXEHHS1) CUCTEMW TEMOMNOCTAaYaHHSA kBT
A TennonposigHicTb B1/(m=°K)
Ocw  |Temnepatypa Ha Bxofi (xonogHa Boaa) °C
Oppset | 3apaHa TemnepaTypa B Baui-akymynaTopi °C
0 Po3paxyHkoBe 3HayeHHs TemnepaTypu 30BHILUHLOrO MOBITPA ANA °c
© CUCTEMU ONaneHHs
9 CepenHbopiyHe 3HAYeHHs TemnepaTypu 30BHILHLOrO MOBITPS AnNs °C
M€ | naHol MicueBOCTi
Onin MiHimanbHa Temnepartypa rapsyoi Bogu npu nogadi °C
Oset 3agaHa Temnepartypa °C
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Tabnuusa 3 — CKopoYeHHS

KI (COP) KoedilieHT NepeTBOPEHHS

B (DHW) rapsye BogonocTadaHHs

nrn (GWe) noTeHujian rnobanbHOro NoTensiHHA

M30LL (ODP) noTeHLian 3MeHLUEHHA 030HOBOTO LWapy

CKTI1 (SPF) cepenHin 3a ce30H KoedilieHT NepeTBOPEHHS

4 NMPOEKTHI BUMOI'n 0O CUCTEMU

4.1 3aranbHi NONOXeHHA

4.1.1 OCHOBHi NONOXEHHS

TennoHacocHy cuctemy cnig npoektysaTtu 3rigHo 3i CHul 2.04.05 ta uum ctaHgapToMm.
4.1.2 [Ixepeno TennoBoi eHepril

4.1.2.1 3aranbHi NPOEKTHI MONOXEHHS

[nsa KOXXHOro TUNy aKepen TennoBoi eHeprii, 6epyTbCs A0 yBaru Taki NPOEKTHI acnekTu:

[AOCTYMHICTb A)Xeperna Tennosoi eHepril;

TemnepaTypHU piBeHb JyKepena TennoBol eHepril;

KiNbKICTb MOXITMBOrO BiAOOPY TENNOBOi eHepril;

AKICTb [XKepena TensoBoi eHeprii.

4.1.2.2 MNoBiTpst — mkepeno TennoBoi eHeprii

Mpn nNpoekTyBaHHi CUCTEMM pPO3rNAOAETbCA MiHiManbHa BuTpaTa MNOBITPSA, ska BU3HAYeHa
BUPOOHUKOM. EEKTUBHICTE Ta MOTYXHICTb TEMnnoBOoro Hacoca 30inblyeTbCa i3 36inbLUeHHAM
TemnepaTypu HaBKOMULLIHLOIO MOBITPS.

Ona ogHomoaynbHUX cuctem (6e3 pe3epBHOro HarpiBadya) HeobxigHa MOTYXXHICTb TEnnoBOro
Hacoca BM3Ha4YaeTbCA 3 BUKOPUCTaHHAM MiHiMaribHOI po3paxyHKOBOI TeMnepaTypy 30BHILLHLOMO MOBITPS
0 y pospaxyHKkax TensoBOro HaBaHTaXeHHs 3rigHo 3i CHull 2.04.05 ta xapaktepucTukamu TensoBoro
Hacoca, siki HagalTbCs BUPOOHNKOM.

[nsa gBomMoaynbHMX CUCTEM BignoBigHa TemnepaTypa piBHOBArM MOBWMHHA BCTAHOBMOBATUCSA
3anexHo Big BuOpaHoOro poboyoro pexumy (OBOMOAYNbHO-anbTepHaTUBHMN abo ABOMOAYMbHO-
napanenbHun).

MapameTpy NoBITPSA (30BHILLHLOrO abo BigNPALOBAHOMO), sIKi BXOASATb Y BUMAPHUK TENSIOBOro
Hacoca, MOBWHHI OyTM 4MCTMMK | BignoBigaTM BUMOram TEXHIYHOI AOKyMeHTauii BMPOOHMKA Ha
BianoBigHMI TennoBun Hacoc Ta ACIM-201.

4.1.2.3 Boga - pxepeno TennoBoOi eHeprii (Hanpuknag, rpyHTOBi BOAM, MOpPCbKa Boga, Boda
o3epa abo piykn)

HeobxigHO BM3Ha4MTM NOTPiOHMI 0B'em BOAM AN TEMNIOHACOCHOI YCTaHOBKW, BPaxoBYHO4M
MicLueBi OOMeXeHHs B JOCTyNi 4O I'PYHTOBMX BOA,.

3HadyeHHs cepefHbOI TemnepaTypu [PYHTOBUX Bo4 MOXe OyTu OTpumaHe Big MicLeBoi
agaMiHicTpauii, BypiHHAM gocnigHoi cBepanoBuHM abo (y pasi HEMOXNMBOCTI OypiHHA) MpuiHATa SK
cepedHbOopiYyHe 3HaYEeHHS TemnepaTypu 30BHILLHLOMO MNOBITPS ANA KOHKPETHOI MiCLLeBOCTI.

[xepeno Boan mae 3abea3neynTtn 6e3nepepBHy NPOEKTHY BUTpATy, NpoTe HeobxigHy ans pobotu

TennoBoro Hacoca. OG'em BiOOOPY 3anexuTb Big MICLUEBUX YUHHMKIB | MOXe OyTW BCTaHOBMEHWI
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wnsaxom 6e3nepepBHOro BiaGopy HOMiIHamNbHOI BUTpaATM nig 4Yac BUNPOOYyBaHb, SAKi NPOBOAATHCS
NPOTHArOM AOCTATHBLOrO Yacy And OTPMMaHHS KBasicTaLioHapHOro pesynbTaTy.

Ona 6inblumMx TEnnoHacOCHUX CUCTEM HeoOXigHO NpPOBECTM TigporeonoriyHi  gOocnigXeHHs
(OypiHHS1 BUNpOOYBanbHUX CBEPASIOBMH).

Boga He noBMHHA MICTUTU OOMILLIOK Ta arpecuBHMX PEYOBUH, LWOO 3anobirtu 3acMideHHHo
cBepasioBMHU. HeobxigHO BXUTK 3axodiB ANst HEAOMNYLLEHHS NOTPanfsHHA KACHKO B CUCTEMY, 0COONMBO
y BUMMNAgKy MNPUCYTHOCTI y BOAi 3anisa Ta Mapradut. HeobxigHO [OTpuMMyBaTUCh BMMOI BMPOOHMKA
obnagHaHHA. AKWO Taki BiACYTHI, TO BUKOPUCTOBYETbCA OOAATOK A AN BM3HAYEHHs O0BiOKOBMX
NMOKa3HWUKIB AKOCTi BOAM.

Akwo Boga He BigNOBIgAaE BULIe3ragaHMMm BMMOram (Hanpuknag, y BunagkKy BUKOPUCTaHHS
MOPCbKOI BOAM), 3aCTOCOBYETLCSH BTOPUHHUIN KOHTYP ab0 OYULLIEHHST BOOMN.

BukopuctaHa Boga noBuvHHa OyTun NMOBEPHEHA Y HABKOJMLIHE CEPeAOBMLLE YMCTOHO, BianoBiAHO
00 YMHHMX HopMaTuBIB. MoBUHHI ByTn NnepeabayeHi 3axoam LWOAO NOBEPHEHHS BOAM.

CeepanoBuHa ana  Bigbopy BOAM MNOBWHHA PO3TalLIOBYBAaTUCbL Meped  HarHitanbHO
CBEPANOBMHOI Y HanpsIMKy NOTOKY I'PYHTOBMX BOA (OVB. PUCYHOK 1).
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1 — BiTanbHSA; 2 — BaHHa KiMHaTa; 3 — LIOKOMbHUIM noBepXx; 4 — TennoobMiHHMK;, 5 — TeNnNoBUA HACOC;
6 — BogoHarpiBay i3 TENSIOBUM aKyMymnsiTOpoM; 7 — 6ak-akyMynaTop; 8 — HarHiTanbHa ceepanoBuHa; 9 —

cBepanoBmHa ansa Biabopy Boan; 10 — HaNpsiMoOK pyxy hyHTOBMX BOZ
PucyHok 1 — Cxema TensioHacoCHOI CUCTEMU OManeHHs 3 BUKOPUCTAHHAM I'PYHTOBUX BOA

Cuctema Bigbopy TENNOBO| eHeprii 3 BOAM NOBMHHA ByTU CNpOeKTOBaHa Ta BigperynboBaHa Tak,
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Wwo6 3anobirtu ii 3amep3aHHIo.

Bumorn oo BogonposigHOI BOAW, SKi BUKOPUCTOBYOTbCA B cucTemi MBI, matoTb Bignosigatu
FOCT 2874, TOCT 2761, OCI1 Ne383.

4.1.2.4 TPyHT — okepero TennoBoi eHeprii

Bigbip TennoBoi eHeprii 3 I'PyHTY MOXe 34iACHIOBATMCS 3a OOMOMOrol SK rOpU3OHTarbHUX
I'PYHTOBUX TEMIOOOMIHHUKIB, PO3TALLOBAHUX HWXKYE TMOBEPXHi (TOPU3OHTamnbHi  KOHTYpM), TaK i
TennoobMiHHMKIB, ONyLLLEHUX Y BepTUKarnbHi CBEPANOBUHU (BEPTUKANbHI KOHTYPK).

[Mpn NpoekTyBaHHI TEMNNMOHACOCHMX CUCTEM BPaxXOBYETbCH MiHiManbHa TemnepaTtypa IpyHTy Ha
BiOMNOBIOHIN rMMOWHI. Y pgopaTtky A HaBegeHa iHopmauia Wwoao po3nodiny temnepaTtypu Y rnouHi
I'PYHTY.

HeobxigHO BpaxyBaTh 3HWXKEHHS TeMNepaTypu I'PYHTY sIK y peaynbTtaTi Biabopy TennoBoi eHeprii
yrnpoaoBX onanBaneHOro nepiogy, Tak i BHaAcnigoK TpuBanoi ekcnryaTauii TennoBoro Hacoca
yNpoOoBX KiNMbKOX POKIB Mocninb, Ansa Toro wo® He nigaaBaTtv py3uKy poOOTy TEennoBOro Hacoca, a
TakoX 3abe3neynT eKoHOMIYHI Ta 6e3neyHi ANg HaBKOMMULLHBOrO CepeaoBumLLa YMOBW ekcniyaTauii.

Mpun NpoekTyBaHHI TENI00OMiIHHMKA PO3rnsgatoThCa TEMNSOBI (TepMarbHi) BNacTUBOCTI MiCLLEBOTro
I'PYHTY, TeMnepaTypa He3aMaHoro rpyHTY i KOHCTPYKLIS cucTemu.

IHdopmauis Npo BXe iCHyto4i MOpyd CBEPAMOBUHM MOBMHHA OyTn BpaxoBaHa. YuMHHI HopmM
MOXYTb OOMEXyBaTW BUKOPUCTAHHA I'PYHTY SIK [Kepena TennoBoi eHepril (Hanpuknaa, obMexXeHHsA Ha
rMnbunHy BypiHHS abo BUKOPUCTAHHS 'PYHTOBUX BOA TOLLIO).

4.1.3 [Ixepeno eneKkTpuYHOro XXUBMEHHS

HeobxigHo 3abe3nednTy MNOCTiHE €eneKTPUYHE >XMBMEHHS (BiAMOBIOHY MOTYXHICTb Ta cuny
cTpyMmy). lNMpy nNpoeKkTyBaHHI TEMSIOHACOCHUX CUCTEM HEOOXigHO BpaxoBYBaTU MOTYXKHICTb iCHYHYOI
EneKkTPMYHOI Mepexi, Tapudn Ha enekTpPoeHeprilo, TpuBanicCTb ekcnryaTauii ynpogosx gobu Ta uac
BigKMOYeHHs. TakoX HeobXiAHO BU3HAYUUTUCS 3 MaKCMMAanbHOK CUMOK CTPyMy nNpu  3amnycky
TENnnoOHaCOCHOI CUCTEMN.

4.1.4 Bumorn o nNpoekTyBaHHA TEMSIOHACOCHUX CUCTEM

lMpn npoekTyBaHHi CUCTEMW ONanNEHHA 3 BMKOPUCTAHHAM TEMMOBUX HACOCIB HeobxigHo
BpaxoByBaTW HaCTYMNHe:

- TenfioHacocHa cucTemMa MOoBUHHA OyTWM CNpoeKkToBaHa Tak, Wo6 JOCArTM MaKCUManbHOro
3HaveHHsa CKI1 BigHOCHO BMOpaHoro mxepena TennoBoi eHeprii. CKI 36inblyeTbCs NpY 3MEHLIEHHI
pi3HULi MiXX TeMnepaTypaMu TENNOHOCIA A)Xepena Ta TENMOHOCIS cnoxueaya. baxxaHo BUKOpUCTOBYBaTU
OinblWw BuCOKY TemnepaTtypy Qkepena Ta Oinbll HM3bKY TemnepaTypy TensonpuiMada (3HUKEHHS
Temnepatypu Tennonpunmada Ha 1 °C Bege ao 36inbweHHsa KIM npnbnmnsHo Ha 2 %).

- NPU MPOEKTYyBaHHI TEMNSIOHAacoCHMX cucTem HeobxigHo, wob CKIT 6ye 6Ginbwe abo piBHUIA
MiHiManbHOMY 3a YMHHMM HOpMaTMBOM. Y pasi BiOCYTHOCTI HOpMaTMBY, MPUIAMaOTb MiHiMasnbHi
3HavyeHHsa 3 gopatka C;

- TennoHacocHa cucTeMa MnoBuMHHA OyTW CNpoEeKTOBaHa Tak, LWo6 MiHIMi3yBaTW KiNbKiCTb LMKNIB
3anycky (To6TO MakCMMyM TPU LIMKAK 3anycKy Ha roguHy). MakcumarnbHa KinbkiCTb LUMKMIB 3anycKy Ha
roguHy (abo 3a iHWy oANHMLIO Yacy) NOBUHHA BiANOBIAATM BMMOram TEXHIYHOI JOKyMeHTaLil BMpobHuKa

AnNs BiANOBiAHOro TeNSIOBOro Hacoca;
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- Ansa 36inbLUeHHs TepMiHy cryx6u TennoBux HacociB TeMmnepaTtypa KoHAeHcaLil noBuHHa ByTu
MiHiMarnbHOIO;

- BMMAMB 30BHILUHIX YNMHHMKIB Ha POBOTY TEMfIOHAaCOCHOI CMCTEMM MOBUMHEH GYyTW MiHiManbHUNA.
BubpaHuii ans TennoBoro Hacoca XonoAUNbHUIA areHT NoOBUHEH MaTh HynboBui N30 Ta HM3bkniA M1
Bignosigatn Bumoram 3rigHo 3 EN 378-1. HeobxigHO yHemMOXnMBUTU BUKMAM B aTtmocdepy
XONoAWNbHOrO areHTa B nepiof ekcnnyaradii abo o6cnyroByBaHHsA cuctemum 3rigHo 3 FTOCT 12.1.005;

- TENSIOHACOCHI CUCTEMM TMpPOEKTYTbCS TakK, Wob6 OyTM MakcMManbHO 3pyYHUMKU AN
KopuCTyBa4a Ta He BUMaraTu NOCTiMHOro 06CcnyroByBaHHs.

4.1.5 Po3amileHHs

Mpu poamilleHHi TennoBoro Hacoca, crifg BpaxoByBaTW HACTYMNHe:

- Micue BCTaHOBIIEHHSI TEMMOBOrO Hacoca, Hanpuknag, i330BHi OyaiBni, y cepeavHi onantoBaHNX
abo HeonanBaHUX NpumileHb Mae Bignosigatn [1bH B.2.2-15;

- AOMNYCTUMMWI Aiana3oH TeMnepaTypu 30BHILLHBOrO MOBITPS BU3HAYaETbCA BiANOBIAHO 4O BUMOT
TEXHIYHOI AOKYMeHTaLii BUpoOHMKa Ha BigNOBIAHWUI TEMMOBMWI HACOC;

- He JOonyLLEeHHs NOLKOKEHHS1 cucTemMm abo ii KOMMNOHEHTIB Y pasi 3aMmep3aHHs;

- OOCTYMHICTb 3 METOK MOHTaXy Ta 06CryroByBaHHS.

4.1.6 PiBeHb Wymy

LlymoBe BMNPOMIHIOBaHHA (3BYKOBUWA TWUCK) CMPUYMHEHE TEMMOHACOCHOK YCTaHOBKOK Ta il
A0OaTKOBMMU KOMMOHEHTAMK, He MOBWHHE MEPEBULLYBATU MaKCUMarnbHUX 3Ha4YeHb, nepenbayeHnx y
CHwuIM 11-12, CH 3077, CH 1304, CH 2295. [osigkoBa iHdhopmaLia Npo 4ONYCTUMI 3HAYEHHSA PiBHA LLYMY
npuseneHa y gogatky D.

Y TennoBmx Hacocax, SKi BMKOPWUCTOBYIOTb MOBITPA SK pKepeno TensoBOi eHeprii, LyMOBI
edeKkTN BUHUKaTb Y pe3ynbTaTi MPOXO4KEHHSA 3BYKY Yepe3 OropoKyBaribHi KOHCTPYKLIT i nepeatoTbes
noBiTpsAM. Ha puCyHKy 2 nokasaHi KpUTUYHI TOYKM nepegadi 3ByKy cMcTeMamum 3 TENSIOBUMU HAcocamu.
Mpn npoekTyBaHHI Ta BCTAHOBMEHHI TEMMOHACOCHUX CUCTEM HEeobXidHO BXWUTUM 3axofiB Ans
3BYKOI30MsLiT 3a3HaY€HUX MiCLib.
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1 — HanpsIMOK PO3MOBCIOAXEHHS 3BYKY, LIO NPOXOAUTb Yepe3 OropoaKyBarbHi KOHCTPYKLUIl; 2 — kaHan
ana 3abopy abo BumaaneHHa noBiTps; 3 — NPUNAMBHUIA MOBITPOMPOBIA; 4 — BEHTUNSUINHA LIaxTa;
5 — rpatu; 6 — HaNpsSMOK 3BYKY, SKMN NepefaeTbCa MOBITPONPOBOAaMM Ta KaHanamu; 7 — TenrnoBuwn
Hacoc
PucyHok 2 — KpuTu4Hi TOYKM nepefadi 3ByKy B TEMIOBUX HAcoCax 3 NOBITPSHUM I>Kepernom TensoBoi

eHeprii
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PiBeHb 3BYKOBOro TMUCKY B HaMBNMXUYMX XUTMOBUX MPUMILLIEHHAX Ta Ha npunernin Teputopii He
noBuHHI nepesuwlyBatn Bumor CH 3077 i3 ypaxyBaHHAM nonpaeku 3rigHo 3 3.9 [BH B.2.2-15, a B
HaNBNMXYNX BUPOBHUYMX NPUMILLEHHAX — HE NOBUHEH nepesuiLysaTn Bumor ACH 3.3.6.039.

PiBHi BibpaLii B HANONMKYMX BUPOOHNYMX MPUMILLIEHHAX HE NOBMHHI NnepeBuLlyBaTn Bumorn [JCH
3.3.6.039, y HanBNMX4YMX XXUTNOBUX NPUMILLEHHAX HE MOBUHHI NepesuLlyBaTn Bumor CH 1304.

AKyCTMKa NPUMILLEHHSA TaKOX 3HAYHO BMAMBAE Ha PO3MOBCIOAXKEHHS 3BYKY Ta piBeHb Lymy. Lle
Mae OyTu BpaxoBaHe Ha CTafii NPOeKTyBaHHS.

4.2 TennonoctayaHHA

Cunctema TennonoctavaHHsi MOBMHHA ByTW cnpoekToBaHa Tak, Wwob 3abe3neynty po3paxyHKoBe
TennoBe HaBaHTaXeHHs Oyaieni Ta HeobXiAHWMX NpUEOHaAHWX CUCTEM (Hampuknag, CUCTeMMU rapsyoro
BoAoOnocTayvaHHs). poekTHe TennoBe HaBaHTAXEHHS MOBMHHE OyTW po3paxoBaHe 3rigHo 3i CHwl
2.04.05 ta CHwuI1 2.04.01.

MpumiTka. TennoBa MNOTYXHICTb TEMNOBOrO Hacoca MOXe OyTWM 3MEHLUEHa LUMSAXOM 3HWXKEHHS
TENnMOBOro HaBaHTAXEHHSI B OKPEMi YaCOBI MPOMIXKM (HaNpuKNag, 3HWKEHHS TeMmnepaTypy onaneHHs y
HiYHi roguHu).

Cuctema TennonoctayaHHs NOBUHHA MaTU NOTYXXHICTb BignoBiaHo oo 4.2.2 EN 12828:

sy =Fur” Pug * forw * Pppw + fas * Pas , KBT, M
Ae Dg; —NPOEKTHE TEMNNOBE HABAHTAXKEHHA CUCTEMM TEMNONDCTAYaHHA, kBT,
fqr  — PO3PaxyHKOBUA koediUiEHT TENNOBOTO HABAHTAXEHHS;
@y — NPOEKTHE TENNOBE HABAHTAXEHHA CUCTEMWN onanerHs, KBT;

fonw — PO3pPaxyHKOBUIN KOeiLiEHT ANs CUCTEMM rapsvoro BOAOMOCTaYaHHS;
@®pyw — TennoBa MOTYXHICTb TEMMOBOrO Hacoca, $Ka BUMKOPUCTOBYETbCS ANSA  rapsiyoro
BOAOMOCTa4YaHHA (MpoeKTHe HaBaHTaXkeHHA Ha cuctemy BIT), kBT;
fas — pO3paxyHKOBUI koedilieHT Ana NpUeaHaHMX CUCTEM;
@5 — NPOEKTHE TEMNNOBE HaBaHTaXXEHHSA NMPUEOHAHNX CUCTEM, KBT.
lMpoekTHe HaBaHTaXKEHHHA CUCTEeMM rapsivoro BogonoctadvaHHa @ppyw BM3HavaeTbea B 4.4. [ng
TENOHAaCOCHMX CUCTEM, PO3pPaxyHKOBI KoedilieHTn Ang piBHAHHSA (1) HaBeaeHi B Tabnuui 4.

Tabnuua 4 — Po3paxyHKoBi KoedilieHT! TeNNOHaCOCHUX CUCTEM

PospaxyHkoBuia 3HayeHHsa ana
HaBaHTaxeHHs KoediljieHT Po3apaxyHkoBuin KpuTtepin pO3paxyHKOBMNX
TENN0BOro Hacoca KoediuieHTiB
Husbki  Gygieni  (nigsicHi  cTeni,
3HiMHa nignora i nerki cTiHm)
Cin < 20 B1/m*-°C 100
(Cih — edhekTUBHA BHYTPILLHS :
onantoBanbHa NOTYXXHICTb eNeMeHTIB
6ynisens y Bt/m®-°C)
OnaneHHs fre CepepHi OyaiBni (6eToHHI nignory i
cTeni, nerki neperopoakmu) 0,95
20 B1/m*-°C < Cin < 40 B1/m°-°C
Bucoki 6yaisni (6eToHHI nepekpuTT4 i
cTeni, kombiHoBaHi 3 uernaHuMmu abo 0.90
BGEeTOHHVMMM CTiHaMK) ’
Cin 240 B1/m°-°C
Mapsiye f CtaHgapTHe obnagHaHHA caHiTap- 1
BOAOMNOCTaYaHHs DHW HO-TEXHIYHOTO YCTaTKyBaHHS
lMpuegHaHi cuctemm fas 1
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Mpumitka. NuToMa TennonpoBiOHICTL enemeHTiB OyaiBni Moxe OyTM BM3HAYeHa 3rigHO 3
dopmynoto (4) ABH B.2.6-31

4.3 lopaTKOBWI pe3epBHUN HarpiBay

Tennosi Hacock, ki 3'eQHaHi 3 4OOATKOBMM PE3EPBHUM HarpiBavem, NOBUHHI OyTn BMOpaHi Tak,
wo6 Tennoa eHeprigd, WO NOAAETLCA pe3epBHOO cnucTemMoto, byna MiHimanbHa (Hanpuknag, meHwe 5 %
Bifl 3aranbHOI KiNbKOCTI eHeprii, Wo BMPOONSETLCA TEMNOBMM HACOCOM, SKWO PE3epBHUN HarpiBay He
BMKOPUCTOBYE BiAHOBMNIOBaHe gKeperno eHeprii).

Ona 3abesneyeHHs [OCTATHLOrO BMPOGHMUTBA raps4voi BOAW, MNPOEKTYBanbHUK MOBUHEH
po3paxyBaTh Ta 3a0OKyMEHTYBaTWU LOAEHHY BUTpATy rapsyvoi Boau Ansi CMOXMBaHHS, sika Moxe OyTu
3abe3neyeHa nuile pe3epBHO CUCTEMOLO.

4.4 TlpoeKTyBaHHA TEMNJIOHAaCOCHOI CUCTEeMM raps4voro BoAonocTtavyaHHA abo iHwoi
npUeaHaHOI cUCTEMU

MpuwmiTtka. 1 kB1/rog = 3600 k[x.

4.4.1 MoTpeba y rapsadyin Boai

MakcumanbHa wWodeHHa notpeba y rapsdin Boai Ta BiANOBIAHUA O6G'€EM 3MMBY MOBWHHI
BignosigaTy noTpebam TeNMOHACOCHMUX CUCTEM i BU3Ha4aroTbea 3rigHo 3i CHull 2.04.01.

[onyckaeTbCs npunmaTn cepefHe 3HAYeHHS LOAEHHOr0 HaBaHTAXEHHS Ha NPUroTyBaHHS
raps4oi Bogu 1,45 kBTxrog, wo Bignoeigae Hopmi Butpatn 25 /:l,M3 Ha NauHy Ha Joby 3 TemnepaTyporo
60 °C. Lle Bignosigae cepeaHbOMY 3HAYEHHIO LLOAEHHOMO CNOXMBaHHA raps4voi soan (Hopmatus M 324
E€BpOoKOMiICiT).

Ha iHWi caHiTapHO-TEXHIYHI NOTpebu B XNTNOBUX OyAMHKaAX PEKOMEHOYETLCA BiACOTKOBA YacTka
Big noTpebu y rapauvin Bogi — BpaHui (35 %), yaeHb (20 %) i BBeuvepi (45 %).

4.4.2 NapameTpu TennoBoro Hacoca

MapameTpy TENnOBMX HACOCIB MOBMHHI BigMOBIZATM BUMOraM TEXHIYHOI AOKyMeHTauil
BUPOOHUKA, AKi 6a3yoTbCca Ha gaHux BunpobysaHb 3rigHo 3 ACTY EN 255-3.

4.4.3 MapameTpu (MOTYXKHICTb TENNOBOro Hacoca, ob'eM 6Gaka-akymynsTopa cuctemu [BI,
NOTYXXHICTb [OAATKOBOrO [Xepera TennoBoi eHeprii)

4.4.3.1 BwusHadeHHs noTpebu Yy rapsiyii Bodi ANA BM3HA4YEHHs1 MapameTpiB  CUCTEMMU
MpoekTyBanbHWK NOBMHEH 3a4aTu rpaHMYHE 3HaYeHHS Qpp LLOAEHHOT NOTPeby eHeprii Ha NPUroTyBaHHA
raps4oi Bogu NnpoTsiroM NEBHOro nepiogy Ta TpuBaniCTb LbOro nepiogy top.

Y popatky E HaBepgeHa iHdhopmalia woao notpebu y rapadin Boai B cuctemi MBI xutnosoro
OyanHKy.

BukopucToByoTbCA pidHi Nigxoam BUOGOPY KpUTEpIst NPOEKTHOrO PilleHHs 3anexHo Big Tapudy Ha
€NeKTPOEHEeprito, PO3MIpIB MPUMILLEHHS] T2 EKOHOMIYHOT JOLINBHOCTI.

PiweHHsa 1. MakcumarnbHe akyMynioBaHHS

Lle piweHHa nepenbavae Benukum ob'em Baka-akymynsitopa anst cuctemu MBI, po3paxoBaHoro
Ha MakCcMMarnbHe LWOOEHHE CroXMBaHHA. BubpaHe TennoBe HaBaHTaXXEHHSA TEMMOBOro Hacoca
003BOSISIE HArpiTM Bak-akyMynsaTop BNPOAOBX Aii HU3bKOro Tapudy Ha eneKkTpoeHeprito.

PiweHHs 2. YacTkoBe akymyntoBaHHS

Lle Harkpawuin 3aranbHONPUAHATAN BapiaHT, SKUA BUMarae nocTinHOI poboTn TeNNoBOro Hacoca
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Ha NPUroTyBaHHS raps4oi BOAM.

[MpoeKTyBanbHMK NOBMHEH BU3HAYUTM HEOOXiAHUIA nepiog NiATPMMaHHA 3agaHoi TemnepaTypu y
baui-akymynaTtopi cuctemu BI1. Tabnuui, HaBegeHi B gogatky E, MicTaTb BKa3iBKM 3 BU3HAYEHHS
HeoOXigHOI TennoBOi eHeprii Ha NpUroTyBaHHA raps4voi BoauM Qg HeobxigHoro ob'emy Qpp Ta
TpuBanicTb tpp.

4.4.3.2 BusHa4veHHs 00'emy baka-akymynaTopa Vs

Poamip 6aka-akymynatopa cuctemn Bl i TennoBa noTyHICTb TENNOBOro Hacoca, HeoOXigHi
Ana HarpiBy Ta NiOTPUMKWM OOCTaTHbOI KiNbKOCTI rapsidol Bogu Ans 3abesnedeHHsi MPOEeKTHOro
HaBaHTaXeHHs Ha cuctemy MBI, TicHO nos'a3aHi.

HannpocTiwmn cnocié npoekTyBaHHs 6Gaka-akymynatopa cuctemu [Bl1 nonsrae y BuOGOpi
neBHoro ob'emMy i nepeBipui, Y4 BigNOBigae TennoBa MNOTYXHICTb TEMNMOBOro Hacoca BUMOram CUCTEMM
rapsi4oro BOAOMOCTA4YaHHSA, NPU YMOBI, LLIO TEMMOBUIA HACOC Npautoe B onantoBanbHU Nepio TinbKn Ha
cuctemy MBI1.

Ko Tennosa NOTYXHICTb TENMOBOro Hacoca AocTaTHs, To 06'eM Baka-akymynsatopa cucTemu
"Bl BnbpaHuin npaBubHoO.

PiweHHs 1. Akymynsauisa

3a oCHOBY, ANsi BU3HAYEHHS1 NMapaMeTpiB cucTeMu, OepeTbCsi NOOBOEHE CEpedHE LLOAEHHE
CMOXWBaHHA rapsiyoi Boau, HaBeaeHe B 4.4.1 (TobTo Big 25 po 50 om® Ha NIOANHY Npu TemnepaTypi
60 °C). AKWO BMKOPMCTOBYIOTLCS BaHHW BENUKMX PO3MipiB, TOOTO rapsiioi BOAM CNOXMBAETLCS Oinblue,
TOAi 32 OCHOBY NPUINMAETLCS 30iMNbLUEHe 3HAaYEHHS BUTPATU rapayoi BOAM Ha MOANHY.

LWoaeHHi BTpaTn Tennosoi eHeprii B 6aui-akymynstopi cuctemu Bl (Q, s) y AaHOMY po3paxyHKy
BM3HAYaOTbCA SIK A0AAaTKOBUIN 06'eM, TemnepaTypa SKOro BianoBigae 3agaHii.

PiweHHA 2. YacTkoBa akymynsuis

3a OCHOBY NpUNMalOTb CepefHE 3HAYEHHS LOAEHHOro CroXnBaHHA rapsa4voi Bogu, HaBedeHe B
4.4.1. MNpuriMaeTbCa MeHLLEe 3HA4YEHHS, SKLIO TennoBa NOTYXHICTb Hacoca AOCTaTHA AN Harpisy BOAU B
Gauji-akymynaTopi Micns KPUTUYHOIO 3NMBY BOAM, SIKMIA CKagae, Hanpuknag, ABi NOCiA0BHI BaHHM.

Mpumitka. KpuTuMyHe 3Ha4yeHHsA TennoBoi eHeprii Qpp, HeobXigHOI ans  3abe3neyeHHs
LLIOAEHHOrO CMOXWBAHHS rapsivoi BOAM, YMOBHO BUpaXaeTbes siK BignoBigHui ob'em Vppgo Npu 60 °C.
O6'em rapsyoi Boau NOBMHEH KOoperyBaTUCA BignoBiAHO 4O 3afdaHoi Temnepatypu cuctemu Bl y 6aui-
aKyMyInaTopi.

O6'em Gaka-akymynatopa Bignosigae 06'emy rapsayoi BOAU Veset, LLIO NOAAETHCH NPU Ogey:

(80-94) 5 5
(eset ‘ecw) A ( )

ne Vg - ob'em Gaka-akymynstopa cuctemu MBI, am’;

Vot — 0B'EM rapauoi ogv npu 8., Bianosigae Qpp, aM°;

Vpego— 06'€M rapadoi soawn npu 60 °C, signosinae Qpp, ame;

8, — 3anaHa TemnepaTypa rapaHol Boau 8 Gaui-akymynaTopi cuctemu B, °C;
- TemnepaTypa xonogHoil sogn, °C.

Vs = Viset =Voreo X

eC‘W
4.4.3.3 EHepretTndHmi 6anaHc 6aka-akymynstopa cuctemu Bl

TennoBa eHepria rapa4oi Boau, sika 30epiraetbca B Haui-akyMynaTopi BUSHaYaeTbCs SK:
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Qg =0,00116 (844, — 8., Vg, KBTxrOA . (3)
Mpw siaBopi rapauot sogu TemnepaTypa y Saui-axymynaTtopi He noeuHHa ByTu Hwkue 8,,,;, (40 °C).
EdekTnBHa TennoBa eHepris, 4OCTYNHa B Oaui-akymynsitopi:
Qg, e = Qg (B¢ — 40}/ (956 — 8,,,) , KBTXFOA . (4)
HeobxigHa TennoBa eHeprisi ynpodoBX 3agaHoro nepioay:
Qpp = 0,00116-(60 - 8,,,)' Vppgg . KBTxrog (Tennosa exepris npy 60 °C). (5
4.4.3.4 Po3paxyHOK MiHiManbHOi TEMnmoBOi MOTY)XHOCTI TEMNfIOBOro Hacoca, HeobxigHoi Aans
3abesnedeHHst noTpeb cuctemu MBIT.
PiweHHs 1. Cuctema akymynoBaHHS
TennoBa MOTYXHICTb TennoBoro Hacoca ansa cucremn Bl noBuMHHa OyTM OOCTaATHBLOK ANS
HarpiBy 6aka-akymynsaTopa npu HasiBHOCTI €NeKTPUYHOI eHeprii:
Qs

— KB, (6)

Dpp set = —
oy hp

A Dy g5pr — TENNOBA NOTYXHICTL TENNOBOFO HACOCA NPU TEMNEPATYPi 04,4 KBT;
Qg - TeNNoBa eHepria, Wi 3bepiraeTben y Haui-akyMmynaTopi cuctemu BN, kBrxroa;
tEnorgy, hp — TPMBANICTS Nepiogy NoAa4 eNekTpoeHepril 40 TeNNOBOTO HACOCa ANA NPUrOTYBAHHA
rapauol Boaw, roa.

EJ'IeKTpVILIHa I'IOTy)KHiCTb, cnoXxuBaHa TennoBMM HacoCOM, BU3HA4YaeTbCA AK:

a)hp. Yset kBT
COFR, dsef ,

e Php' el pset — SNEKTPUHHA NOTYXKHICTb, CNOXMBAHA TENNOBUM HAaCOCOM oNnA cuctemu [ BI, kBT;
Ppp 05t — TENNOBA NOTYXHICTE TENNOBOTO HACOCA NPU By, KBT,
COPyger (KMN) — KoPILIEHT NEPETBOPEHHA NPH O, (38 AAHUMU BUPOBHUKE).

Fho, ot oset =

PiweHHsa 2. Cuctema 4aCTKOBOIro akyMyroBaHHSA

Buxogaum i3 cnoxkmBaHoi TensioBUM HaAcocoM eHeprii Qpp 3a BM3HAYeHU Nepiog Yacy, Tennosa
eHepris BUpobeHa TennoBMM HaCOCOM, NOBMHHA OyTM AOCTaTHLOK AMs NOBTOPHOrO HarpiBy Gaka-aky-
mynsitopa cuctemu Bl oo HeobxigHOT TemnepaTypu, 40 HACTYMHOrO pobo4voro LMKy.

Lle o3Hauvae, wo npoTtarom 3agaHoro nepiogy (Hanpwknag, HaBedeHoro B goaaTky E) tennosa
eHepris, sika BUpobNsIETbCS TENNOBMM HAacOCOM, MOBMHHA BYTW AOCTATHLOK AN NIATPUMKMA MiHIManbHOI
Temnepatypu y baui-akymynaTtopi (To61o 40 °C).

dopmyna (8) BM3HaA4ae eHepreTMyHWiA GanaHc Ansi CMCTEMM YaCTKOBOTO aKyMyIlHOBaHHS.
EHepretTuyHun 6anaHc cucTtemMmn YacTKOBOrO akyMyrtOBaHHS.

BignosigHo, cnoxuTa enekTpoeHeprisi BU3Ha4aeTbes 3a chopmynoto (7).

Mpuknag po3paxyHKy HaBeaeHo B goaaTtky E.

4.4.3.5 [JlogaTkoOBI BUMOTM | NapaMeTpu pe3epBHOro Harpisaya

d®opmyna (2), HaBegeHa B 4.4.3.2 BM3HA4Ya€E CMIBBIAHOWEHHA MK BUXIOQHOK MOTYXKHICTIO
TEnnoBOro Hacoca Ta o6'emom Baka-akymynsitopa cuctemm MBI,

MpoekTyBanbHWK NOBUHEH BMOpaTth 0b'em Baka-akymynatopa cuctemu Bl BpaxoBytoun, Wwo 3a-
ranbHa TennoBa MOTYXHICTb TENSIOBOro Hacoca NoBMHHA ByTN JOCTATHBLOK AS1 ONaneHHA NpUMILLEHb

Ta NPUroTyBaHHA rapsyoi BOAM, i AKLWO LS YMOBaA HE BUKOHYETbCS, HEoOXiaHO migidopaTtu iHwunm ob'em
p y p ; y Yy ) p
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Gaka-akymynsaTopa.
Pe3epBHuiA HarpiBay (3a3Buyar enekTpuyHUA) NOBUHEH OyTW BMOpaHuin Tak, Wwob npuHanMHi

3ag0BonbHUTY NoTpeby B 'BI1, po3paxosaHy BuLLe.

Bxigua Tennosa = BukopucTada Tennoea ~ KopucHo sbepexena + LilogeHHi BTpatu

eHepris enepria TEnnoBea eHepria TENNoBOi eHeprii 3
Haky-akymynsropa
cvuctemn Bl

A 2 4 $
Dpp.oset ' fop = Qop = Qs (05 — 400/ (Bgr = By) + Q5 (8)
Bgor —40
t ~ !
Ppp, 056t = A )]
lpp e .

ae tpp - TPUBANICTL 333aHOr0 Nepiody, roa,;
Q; ¢ - WoAeHHi BTpaTK TenNoBoT eHeprii 3 baka-akymynaTopa cuctemu 'BIM, kBTxroa;

4.4.4 CneujanbHi BUMOrM KOHTponto go cuctemu MBI

Cuctema noBuMHHa OyTn crpoekToBaHa i obnagHaHa 3acobamu ynpaeniHHS Tak, Wo0 npu
HeobxigHocTi, Mmorna 6yTn gocardyta Temnepatypa 60 °C B 6aui-akyMynsaTopi oauH pas y AeHb.

Akwo TennoBmin Hacoc He 3abesnevye Temnepatypy 60 °C caMOCTiiHO, TO AOMOMIXKHE [MKEPeo
noBuHHe ByTn B 3M03i 3abe3neuntn 60 °C.

Y komGiHOBaHMX cucTemax (oraneHHsi MPUMILLEHHsI Ta HarpiBaHHSA rapsidoi Bogu), cuctema
yrnpaeniHHS NOBMHHA 3abe3nedyBaTtu npiopuTeT NpuroTyBaHHs MBI npu piBHUX noTpebax onaneHHs Ta
cuctemm BI1.

Cuctema ynpaBniHHS pe3epBHUM Harpisadem nosBmHHa OyTW iHTerpoBaHa B CUCTEMY YNpaBiHHS
TennoBoro Hacoca. Lle noBnHHO nonepeamnTu ix ogHo4YacHy poboTy, Konu TemnepaTtypa 3BOPOTHOI BOAM
Ha BXxOAi B KOHAEHCAToOp MOXe 30iNbuMTUCS OO0 TaKOro pPiBHSA, LIO 3anoOibKHWIA NPUCTPIA 3YyMUHUTL
po6oTy Hacoca BHACNIAOK NEPEBULLEHHS JOMYCTUMOTO TUCKY.

4.4.5 |HWi xapakTepuCcTmKn

AkicHa Tennoisonsuia 6Gaka-akymynatopa cuctemu Bl Ta 3'egHaHb ayxe BaxnuBa Ansd
PYHKLiOHYBaHHS CUCTEMMU B LLIFTIOMY:

/.8

Q
9.5 = , KBrxroa/(noGaxam®). (10)

5

LWoaeHHi Tennosi BTpatu B 6aui-akymynsaTtopi cuctemu Bl q; s ong pisHuui Temnepatypu 45 °C
BUpaxarTbCA B KBTXFOD,/(}J,O6aXD,M3). Tunosi 3HavyeHHsa q, s nepebysatoTb y Aianasodi Big 0,005 go
0,015 kBTxrop/(no6axam®).

Akymynatopu cuctemu Bl (nobyToBi BogoHarpiadvi, pesepsyapu cuctemu 'Bl1) 3 o6'emom Big
30 ,D,M3 jo 2000 ,EI,M3, SIKi OCHaLLEHi 3aBOACBLKOK TENIOi30NsUie0, NOBUHHI OyTW nepeBipeHi Ha AKiCTb
Tennoisonsauii.

BTpaTtu TennoBoi eHeprii He NOBMHHI NEPEBULLYBATU 3HaYEeHb, HaBeaeHuX y Tabnuui 5.
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Tabnuua 5 — [lonycTumi 3Ha4YeHHA TennoBux BTpaT 6aka-akymynstopa cuctemu Bl

MakcumanbeHi BTpaTtu MakcumanbHi BTpaTtu
HomiHanbHum 06'em, /:l,M3 TEnsoBOi eHeprii, HomiHanbHuin 06'em, ;J,M3 TENnoBOI eHepril,
kBTxrog/noby kBTxron/noby
30 0,75 600 3,80
50 0,90 700 4,10
80 1,10 800 4,30
100 1,30 900 45.0
120 1,40 1000 4,70
150 1,60 1100 4,80
200 2,10 1200 4,90
300 2,60 1300 5,00
400 3,10 1500 5,10
500 3,50 2000 5,20

Ona npomikHMX po3mipiB Baka-akyMynstopa BUKOPUCTOBYETBCA MeTO MiHIMHOT iHTeprnonsuii;
npv LbOMY pearibHU 06'emM He MOXKe Bifpi3HATUCS Bif HOMIHANbLHOrO BinbLue, Hik Ha 5 %.

HaBegeHi Bue BTpaTu TENMOBOi €Heprii 3aCTOCOBYHOTb ANA YCTAHOBOK Ta obnagHaHHA i3
OBOTPYOHOI BOAsIHOWO cucTeMolo. KoxxHe gopaTkoBe 3'€4HaHHs 30inbluye AOMyCTMMI BTpaTu TEnnoBoi
eHeprii Ha 0,1 kBT 3a poby, ane He GinbLue, Hix 0,3 kBT 3a ooby.

Axkwo 6Gak-akymynaTop cuctemy Bl BCTaHOBREHUI y HeonanioBanbHOMY MPUMILLIEHHI, TO
noBWHHa OyTK nepeabayeHa gogaTkoBa TEMMOi3onALis.

4.5 FippaBnivyHe NigKnoYeHHA

Ona MiHimisauii umknie HeoOxigHO, WOO BMpoOGNeHa TennoBMM HACOCOM TEMSIOBa EHepris
MOBHICTIO NepefaBanacy B CUCTEMY TEMNNOMOCTa4YaHHS.

Mpumitka. Lle gocsaraeTbcs Wnsixom 3abe3neyeHHst MOCTIMHOI BENUYMHU 06'€eMHOI BUTpaTh
TennoHociA B NyHKTI BiA6OPY TEMMOBOI eHeprii TennoBoro Hacoca. 3HavHa iHepLiHICTb (MICTKICTb) MOXe
OyTn OocsArHyTa po3BUHYTOK MOBEPXHED HarpiBy abo BCTAHOBIEHHSIM Gaka-akymynsTopa (napanenbHo
abo nocnigosHo). bak-akymynatop, nigknooYeHU napanenbHO [0 TEnfnoBOro Hacoca, Chnyrye
AodaTkoBMM 3aco0O0M rigpaBniyHOi po3B'siskv. [loBigkoBe 3Ha4YeHHsi: 06'em Baka-akymynsatopa cknagae
12-35 ,u,M3 Ha 1 kBT MakcumanbHOT TeNNoBOi NPOAYKTUBHOCTI TEMMOBOro Hacoca.

4.6 YnpaBniHHA NPpOAYKTUBHICTIO TEMNJIOBOro Hacoca

BuxigHa NOTYXHiCTb TEnnoBOro Hacoca noBuHHa OyTu y3rogxeHa 3 noTpeboto Gyaisni B
Tennosin eHepril. Lle 34iNCHI0ETbCS pisHMMKN MeTo4aMu, ki HaBegeHi y oaatky F.

4.7 Bumoru 6e3neku Ta OXOpPOHU JOBKINNA

Bumorn 6e3nekn BusHavaTbca 3rigHo 3 4.6 Hopmy EN 12828 i BuknageHi B gogatky H. BoHu
UYMHHI Ons TennoBMX HACOCIB, HOMiIHaNbHa TenmoBa MNOTYXHICTb kX meHwe 300 kBT i sKkwo Tennosa
eHeprisa BiABOANTLCSA Bif TEMNOBOro Hacoca 3a 4ONOMOro BOAMW.

Yci cnctemmn TeNNOBMX HAcCOCIB MOBUHHI OyTK OCHalLeHi, BignosigHMMu 3acobamm KoHTponto. [ns
3anobiraHHAM  BUTOKaM  XONOAWMNBHOIO areHTy HeobXigHO JoTpuMyBaTUCA  BUMOr  3rigHO 3
OCT 12.1.005.

Bumorn 0o cnctemm oxonomxeHHs1 BU3HavarTbea 3rigHo 3 EN 378-1.

Mpumitka. [Jo TennoBmx HacociB, SIKi BUKOPUCTOBYHOTb IPYHT SK [Keperio TenroBOi eHeprii,
MOXYTb 3aCTOCOBYBATMCb BUMOTM NPO 06riagHaHHA iX BigNoBigHMMKU 3acobamm Ans BU3HAYEHHS BUTOKIB
CONSHOro po3ynHy abo Boau.
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4.8 ExcnnyartauiriHi BUMoru

4.8.1 3aranbHi NONOXEHHS

KoHTponb 3a 4OTpMMaHHAM ekcnyaTauiiHMX BUMOT 34iMCHIOETLCA Ha CTagii 3anycky B ekcnya-
Tauito Ta HoOpMasbHOro (PYHKLIOHYBaHHA CUCTEMW OnarieHHsA. 3amipy 3HayeHb ekcnnyaTtauinHux napa-
MEeTpiB MOXYTb OYTWU BUKOPUCTaHi ANs po3paxyHKy edEeKTUBHOCTI NepeTBOPEHHS TEennoBOi eHeprii B
TENIOBOMY HaCOCi 3a MEBHWUIA MPOMIXKOK Yacy noro poboTu. Lle Taki napameTpu: npupict Temnepartypu
TENOoHOCIA NiCNs NOro NPOXOKEHHS Yepes JKepeno TEnnoBOi eHeprii, EHepProcrnoXneBaHHs Ta ob'eMHa
BuTpaTa (abo AaHi niunnbHWKa TENNOBOT eHepril).

4.8.2 3abe3neveHHs KOHTPOM POBOYMX YMOB (TEMNEpPATYpPU, CMOXKUBAHOT MOTY>KHOCTI)

4.8.2.1 Ina nonerweHHA MOHITOpMHry Ta dikcauii poboynx i eHepreTUYHO 3anexHux
napamMmeTpiB, NPOBOAMTBLCS OCHaLLEHHs TpybonpoBodiB (BOAsHI cucTemu) abo MoOBITPONPOBOAIB
(noBITpsAHI cmucTemn) 3acobamym BUMIPIOBAHHSA, SKWO Le He Oyno 3pobneHo B 3aBOACBLKMX yMOBax
BUPOOHUKOM TEMJIOBMX HACOCIB.

4.8.2.2 Cncrtemu 3 pigkum TENSIOHOCIEM

Axkwo npwu Bigbopi abo BigBeAeHHI TENNOBOI eHeprii MPOMiXKHMM TEMNSIOHOCIEM € BOAA, CONAHUN
pO34MH abo XonogunbHUIN areHT, HeobxiaHo, Wwoo:

- Npunagyn 4ns npsiMoro BMMIPIOBaHHS TemnepaTypyu nogadi Ta NOBEPHEHHST TEMJOHOoCIA Oynu
PO3MILLEHI Y cepefivHi KOHTYpY;

- B MicUusiX NpUeHaHHS TEMSIOBOrO Hacoca OO CUCTEMM CrMoXuBada Ha nogasanbHOMy abo
3BOPOTHOMY TpybonpoBogax nepenbavanvcb HEBENWKI MOKU AN BCTAHOBMEHHSA BUTpaTomipa. Ak
anbTepHaTMBa MOXe BMKOPUCTOBYBATMCS CNOCIO TenfoBoro 6anaHcy XonoaunbsHoro areHTa;

- KifIbKiCTb CMIOXMWTOI TENSTIOBUM HACOCOM ENTEKTPUYHOI eHepril Mae BUMIiptoBaTUCA BaTMETPOM.

4.8.2.3 lNoBiTpsiHi TENIOHACOCHI cnctemm

Axkwo npu Biabopi abo BiaBeOeHHI TENnoBOi eHeprii MPOMIXKHMM CepedoBULLEM TEeMNsoBOro
Hacoca € NoBiTPs, 3aCTOCOBYOTb HACTYNHI POBOYi BUMOrM 4O TaKMUX TUMIB KOHTYPIB:

- Npunagn ans npsamoro BMMIPIOBaHHA TemnepaTtypyu nogadvi Ta MOBEPHEHHST PO3MILLyHTb Y
cepeanHi KOHTYpY;

- Ha noBiTponpoBoAax HeoOXigHO NPOEKTYBATWM HEBENUKI MOKN ANs MOXITMBOCTI BUMIpPHOBAHHS
LWBKWOKOCTI MOBITPA. fK anbTepHaTMBa MOXeE BMKOPUCTOBYBATMCA cnocid Tennosoro GanaHcy
XOSOAMMBbHOrO areHTa.

- CNOXuBaHa TennoBMM HACOCOM efeKTpUYHa EHEepris Mae BUMIpIOBaTUCS BaTMETPOM.

4.8.2.4 Bumorn p[o enektpoobnagHaHHs TEMfIOHACOCHMX CUCTEM BM3HaAYalOTbCA 3rigHO 3
OBH B.1.1-7 Ta ACTY 3135.0 (TOCT 30345.0).

5 BUMOI'M O MOHTAXY TEMNMOHACOCHOI CUCTEMM

Mpn NpoBeAeHHi MOHTaXy TEMNSIOHACOCHOT CUCTEMM CRiA KepyBaTUCS IHCTPYKLIED 3 MOHTaXy Bif
BMPOOHUKA. TakoXX 3aCTOCOBYIOTBCA HaLjiOHaNbHi HOPMU, LLIO CTOCYHOTLCA YCTaHOBKM BEpTMKANbHUX Ta
rOpM30oHTanbHNUX I'PYHTOBUX KONEKTOPIB.

Lle ctocyeTbca Takoxk OypiHHA HarHiTanbHUX Ta BigOipHMX CBEPASIOBUH.
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6 YBEOEHHA TENJIOHACOCHOI CUCTEMMU B EKCIMITYATALIO
6.1 Ornapg
[nsa 3anycky TenfoHacoCHOI CMCTEMM B eKcrnnyaTaLito HeobxigHo:
- NepeBipUTK BCIO CUCTEMY Ha NPEAMET TEXHIYHO NPaBUITbLHOIO Ta 0e3neYHOro NpMBeaeHHs ii B Aito;
- NepeBipuUTN BCi KOMMOHEHTU cucTeMu Ha npeaMeTt YHKLIOHYBaHHA BiAMNOBIAHO OO MPOEKTHUX
YMOB;
- NPUBECTWN CUCTEMHI NapameTpu ynpasniHHA Y BiANOBIAHICTL A0 eKcrnnyaTauiiHUX BUMOT MPOEKTY;
- NPOBECTWN HanagKy CUCTEMU ONaneHHs.
Myck B ekcnnyaTauilo 34iMCHIOTE MNiCAs 3aKiHYEHHS MOHTaXy CUCTEMMU OManeHHs 3 TEensoBUM
Hacocom.
YBeOeHHs cucTemMu B Ait0 30iINCHI0ETLCA NoeTanHo
MigroToBKa 40 NyCKy BKOYAE NepeBipKy:

- po3noginb4yoi cuctemu;

Oaka-akymynsaTopa;

pKeperna TennoBoi eHepril;

TENNOHACOCHOI YCTaHOBKY;

€neKTPUYHNX 3'eaHaHb.

MocnigoBHICTb 3anycKy CknagoBux cuctemu B poboTy:

- TEnnoBUN HAcoC;

- cucTema onaneHHs.

Mpwn nepefayi cuctemun, 3aMOBHUK Mae O4epXKaTu:

- IHCTpyKUilo KOpUCTyBaua;

- KOMMSEKT JOKyMeHTaUiT;

- onTuMi3auito (Ha Bumory, abo npu HeobXigHOCTI).

6.2 MNiaroToBka A0 NycKy

6.2.1 Bumorn oo cuctemum po3noginy TensioBoi eHeprii

KoHTyp BOASAHOI cucTtemMu onaneHHs NOBMHEH OyTn ouuveHun i npomutui. Lle cTocyeTbes
TennoobMiHHUKIB, BaKiB Ta iHLLMX rigpaBMivYHNX KOMMOHEHTIB.

HeobxigHO nepeBipMTU KOHTYP Ha rePMETUYHICTb.

Mpumitka. MeToam KOHTPOIO Ha repMeTnyHICTL HaBeaeHi B EN 14336 i BuknageHi y gogatky G.

6.2.2 ['pyHTOBWIA KOHTYP

['PYHTOBMIN KONEKTOP (FOPU3OHTaNbHWIA | BEPTUKANbHWIA) MOBUHEH BYTY OYMLLIEHWIA Ta NPOMUTUIA.

HeobxioHO nepeBipUTU repMETUYHICTb KOHTYPY. [PYHTOBWIA KOMEKTOP MOBUHEH MNPOTM
BMNpoOyBaHHSA Nig, TUCKOM OAHMM i3 BignoBigHMX METOAIB, Hanpuknag, TuckoMm 4 klla BnNpogoBX He
meHwe 30 xB (ana meTanesux Tpybonposogis). Npu BUGOpi meTtody BunpoOyBaHb AMs MAACTUKOBUX
TpyO cnig BpaxoByBaTW pO3LUMPOBAlbHY 34aTHICTb MaTepiany. 3HauyeHHs napameTpiB BMNpoOyBaHHA
MOXYTb 3MiHIOBaTUCA 3anexHo Big BubpaHoro matepiany Ta poamipis Tpyom arigHo 3 ACTY NOCT 617.

Tpybu ona XonoaunbHOro areHTy NoBUHHI 6yTy BUNpobyBaHi 3rigHo 3 EN 378-1.

6.2.3 3anoBHEHHS cUCTEMM Ta BUOANEHHS NOBITPS

Cuctema posnoginy TennoBoi eHeprii NOBMHHA OyTW 3amnoBHeHa BOAOK i 3 Hei HeobXigHO
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BUAANUTK MNOBITPA, ANs 3MEeHLLeHHs YTBOPEHHs niHu. Lis onepalis ocobnueo Baxnuea B KOHTypax, LU0
BMKOPUCTOBYIOTb COMSIHUIA PO3YMH K MPOMiXXHE poboye cepedoBuLLe.

lMicna 3anoBHeHHS Bciei cMcTeMu HeoOXiOHO nepekoHaTucs, WO 3'eaHyBanbHWUA Tpybonposig
BiOKMIOYEHO Big Akepena BogonoCTadaHHs.

BignoBsigHO BMMOram TexHi4YHOI OOKyMeHTauii BUpobHMKa y Boay MOXyTb OyTn gopadi, y pasi
noTpebn, peyoBMHMU, LLO 3anobiralTb 3aMep3aHHI0 (Hanpukiag, CoNsIHUA PO3YMH).

6.2.4 ENekTpuU4HNn BUMUKaY Ta eNeKTPUYHI 3'eqHaHHS

HeobxigHO nepeBipnTM HAQIMHICTL Ta NPaBWIbHICTb MIQKMTOYEHHS €enekTPUYHUX 3'eQHaHb
TENMIOBOrO Hacoca Ta IHWWX KOMMOHEHTIB YCTAHOBKWM 3rigHO 3 [OKYMEHTauielo Ha obnagHaHHsS
(BEHTUNATOPW, HACOCK, ENEKTPUYHI KranaHu TOLLO) A0 [AXepen XUBMNEHHS.

HeobxigHo nepeBipMTK HyNbOBUI NOTEHLIan (3a3eMreHHs).

HeobxigHO nepeBipMTU 3HaYEHHS CTPYMY BiAKMHOYEHHSA AN 3anobiKHUX BUMMKAYIB.

6.3 YBeaeHHs B ekcnnyaTauito

6.3.1 lNepeBipka ekcnnyaTauinHUX XapakTepucTumk

6.3.1.1 3aranbHi NONOXeHHS

6.3.1.2 HeoOGxigHi dpyHKUiOHanNbHI BUNpOoOyBaHHS rigpaBniyHOi cMCTEMMU:

- (PYHKUIOHYBaHHS €NeKTPUYHMX KrnanaHis,;

YHKLiIOHYBaHHA KnanaHiB 3 py4YHUM ynpaBniHHAM;

GYHKLiIOHYBaHHSA LMPKYNALINHUX HAcOCIB;

- (PYHKUIOHYBaHHS perynoBarnbHUX KranaHis

lMHeBMaTUYHOI cUCTEMMU:

- (OYHKLiOHYBaHHSA BEHTUNATOPIB (HanpsiM obepTaHHs).

6.3.1.3 lNpouenypa nycky TENNOHACOCHOI YCTaHOBKU

Mpouenypa nycky TenrnoHacOCHOI YCTaHOBKM nepeabadae ii nonepegHin 3anyck y poboTty Ha
MeBHUN Yac, 3a AKUA TemnepaTtypa noaaBasnibHOro TEMMOHOCIS B CUCTEMi onaneHHs 3pocte Ha 5 °C.
Micna gocarHeHHs1 3a3HavYeHoi TemnepaTypu, CUCTEMY 3YMUHAOTL 4S5 NEPEBIPKM YCiX ii enemMeHTiB.

6.3.2 EkcnnyaTauiviHi BunpobyBaHHSA

6.3.2.1 3aranbHi NoNoXeHHS

lMpoBeaeHHA BUNPOOYBaHHS B eKCnyaTauilHUMX YyMOBax [03BONSiE nepesiputn poboTy
TENMOBOro Hacoca 3 iHWWMK KOMMOHEHTaMK Ta iX BignoBiAHICTb MPOEKTHUM BUMOram.

6.3.2.2 TennoHacocHa ycTaHoBKa

MepeBipui NignsaraloTb HACTYNHI NapamMeTpu:

BM3HAYEHI ANs KOHTPONIO NapameTpu (Hanpuknaa, Temneparypa, Kpusi HarpiBy);

pi3HMLS TemnepaTypy TENMOHOCIS B MPSIMOMY Ta 3BOPOTHOMY TpyGonpoBoaax;

MakcvMmarnbHa TemnepaTtypa rapsyoi Boau;

npauesgaTHICTb JaT4MKIB TeMnepaTypy 30BHILLHBOrO NOBITPA.

6.3.2.3 Cucrtema poanoginy TennoBoi eHepril

HeobxigHoO nepeBipnTM TemnepaTypy BOAM B NPSMOMY Ta 3BOPOTHOMY TpybonpoBoAax cuctemu
onaneHHs. TemnepaTypa B CUCTEMi MNOBITPOMPOBOAIB MOBMHHI OyTWM BUMIpAHI Ta npuBegeHi Ao

NPOEKTHNX 3HAYEHb.
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6.3.2.4 [xxeperno TennoBoi eHeprii cuctemu

HeobxigHO BMMIipATM TemnepaTypy B MNpsMOMY Ta 3BOPOTHOMY TpybonpoBogax IPyHTOBOro
KonekTtopa i MNOPIiBHATM 1I 3 PO3paxyHKOBUMW 3HAYEHHSAMU. FKWO BMCOKA 30BHIWIHA TemnepaTypa
3aBaxae uUe 3pobuTn, TO BMMIPIOOTL TemnepaTypy poboyoi peyvyoBMHM B TOYKax BXOAY Ta BMXOAY
Jxxepena TennoBoi eHepril.

6.3.2.5 PeryntoBaHHsA cuctemu ynpasniHHA

CucteMn KoHTpomnto Ta npunagn (LeHTpanbHUA YNpaBnstovmi NpUCTPIA, TEPMOCTAT) MOBUHHI
OyTu BigperynbLoBaHi BignoBigHO 4O NPOEKTHUX 3HAYEHD.

6.3.3 banaHcyBaHHs

6.3.3.1 3aranbHi NONoXeHHs

KoHTyp posnoginy TennoBoOi eHeprii Ta, SKWO BUKOPUCTOBYETLCS, 'PYHTOBUA KOHTYP, MOBUHHI
OyTu rigpaBniyHo BigperynsoBaHi. MeToamn perynioBaHHs BUKOHYHOTLCS 3rigHo 3 EN 14336.

6.3.3.2 lNigpasniyHi cuctemun

HeobxigHoO npuBecTn napameTpu CUCTEMM pO3NOoainy TENMNOBOI eHeprii 40 NPOEKTHUX 3HAYEHb.

6.3.3.3 NHeBMaTnyHI cuctemm

O6'emHa BuTpaTa NOBITPA B CUCTEMI pO3Mnoginy TENNOBOi eHepril NoBMHHa ByTn 36anaHcoBaHa i
BigperynboBaHa BignoBigHO 4O NPOEKTHUX 3HAYEHb.

6.3.3.4 ['pyHTOBMUIA KOHTYP

HeobxigHo 36anaHcyBatTn 06'em BuTpaTn BOAM (abO COMSIHOrO pPO34YMHY) B ['PYHTOBOMY
konekTopi. OBG'eM KOHTYpiB IPYHTOBMX KOMEKTOPIB (BEpTUMKaNbHUMN Ta FOPU3OHTanbHWUA) HeobXiaHO
BigperyntoBaTtu BignoBiAHO A0 NPOEKTHUX SaHUX.

6.4 lNMepepaya B ekcnnyarTauito

Micna npoBefeHHs NPOBHOro nMycky TEMrOHACOCHOI CUCTEMM, MOHTaXHWK MOBWHEH NepeaaTty
niapsaHuKy (KopucTyBayy) HacTynHy AOKyMEHTaUito:

- OCTaTO4YHY CXeMy YCTaHOBKM, sika BKIOYAE NiaH po3TallyBaHHsS npoxoais i Tpybonposoais;

CXEeMY eNeKTPUYHUX 3'€QHaHb;

cneumndikauii BMpoOHMKa obnagHaHHS Ha BCi €l1EMEHTN CUCTEMU;

KepiBHMLUTBO 3 ekcnryartauil;

3BiT NPO BBEAEHHSA B eKChnyaTaL,iio;
- IHCTPYKLIitO 3 TEXHIYHOrO 06CNYroByBaHHS.

HopaTkoBo, I'IiﬂpFI,EI,HI/IK NOBUHEH NPOBECTU iHCTDYKTa>K KOpuctyBa4a.
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OOOATOK A
(moBiakoBuiA)
HACTAHOBA 3 BUBHAYEHHA NPOEKTHUX NAPAMETPIB

A.1 TlpoekTHi napameTpu ANA TennoBUX HACOCIB, SKi BUKOPUCTOBYIOTb BOAY HK Keperio
TennoBoi eHeprii

A.1.1 Akictb BOgU

Ona 3anobiraHHs NOLLKOAXEHHS CUCTEMM TennoBUX HacociB (Hanpuknazg, Yy pesynbTarti
ocakeHHA ocagy abo Koposil TennoobMmiHHMKa-BUNapHUKa), AKICTb BOAM, LIO BUKOPUCTOBYETLCA SK
pKepeno TenmnoBoi eHepril, NOBWUHHA BignoBigaTn napameTpam, yKasaHuUM y TEXHIYHOMY MnacnopTi Ha

TennoBun Hacoc, abo napameTpam, HaBeaeHUM y Tabnumui A.1.

Tabnuua A.1 — Bumorn go siKocTi Boau, WO BUKOPUCTOBYETLCS SIK [XKEPENo TEMMOBOI eHeprii

MapameTpn / OanHULI BUMiIpIOBaHHSA 3HayeHHs
OpraHiyHi pevoBuHM (MOXNMBICTb BigKNageHHA ocany) -
KucnotHicts (ph) 6,5....9,0
lMuToma enekTponposigHiCTb (US/cm) 50...1000
Xnopwug (Mr/gm°) <300
3ani3o Ta MapraHeup (Mr/am°) <1
Cynbdart (mr/am°) 0...150
BwmicT kncHio O, (MF/,EI,Ms) <2
Xnop (Mr/om°) 0..5
Hitpat (mr/am°) 0...1.00

A.1.2 TemnepaTtypa Boau

[nsa cunctem TennoBow NpoaykTMBHICTIO MeHwe 30 kBT, cepegHsa Temnepatypa BigibpaHoi Boam
i3 mpKepena TennoBoOi eHeprii Moxe OyTM NpuHATa PIBHOK CepegHbOMY 3HAYEHHIO TemnepaTtypu
30BHILLIHLOrO MNOBITPA B AaHIN MicLEeBOCTi Qn ¢ MPU PO3MiLLEHHI CBEPANOBUHU MiHIMYM Ha 10 M Hux4ye
MOBEpPXHi I'PYyHTY. 3Ha4YeHHs1 Q,  MOXe OyTu 36inbLueHo Ha 3 °C y Micbkin MicueBocTi abo B perioHax i3
3HAYHMM CHIFOBUM MOKPUBOM.

A.1.3 O6'em BOogMn

[ebiT cBepanoBmnHM NoBuHEH 3abe3nevyBaTn 6e3nepepBHE ofep)XaHHSA TENIOBMM HACOCOM He-
00XigHOT KINbKOCTI TennoHocCiA. AKWO HeMae iHWKMX OaHWX, TO K MPOEKTHE 3Ha4YeHHs1 NpUAMaloTb
BuTpaTy Boau 0,25 m%/roa Ha 1 KBT NOTY)XHOCTi BUNapHMKa TEMMOBOro Hacoca.

PisHnua temnepatypy nogadi Ta noBepHEHHS BOAW Ans Manux cuctem cknagae 3-4 °C. binbL
NOTY>KHI CUCTEMM NpaLOOTb 3 BiNbLUOIO pi3HULED TemMnepaTyp.

A.2 TpoekTHi napameTpu Ons TENOBMX HACOCIB, WO BUKOPUCTOBYIOTb IPYHT SK Kepeso
TEnnoBoi eHepril

A.2.1 3aranbHi NoNoXeHHs

[nsa TennoBux Hacocis, LLO BUKOPMUCTOBYIOTb IPYHT SIK JKEpPerio TEnmoBOi eHepril, Tennosui
noTik 3ab6e3nevyeTbca abo ropu3oHTanNbHMMM TENNOOOMIHHMKaMK, PO3TaLIOBAHMMUK Ha rMMOUHI Big 0,8 m
00 2,0 M HwkKYe NMOBEPXHi I'PYHTY (3anexHo Big rMubuHM nNpomep3aHHAa r'pyHTY) abo BepTUKaNbHUMM,
pO3TallOBaHNMW B CBEPASIOBMHAX.

A.2.2 TemnepaTtypa r'pyHTy
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Ce30HHI 3MiHM TemnepaTypu I'PYHTY 3MEHLUYIOTLCS 3i 30iNbLUEeHHAM rMMOUHN. TUNOBI 3HAYEHHS
TemnepaTtypy HEnopyLleHoro rpyHTY HaBedeHi Ha pucyHky A.1. [Ona npoekTyBaHHA cuctemu
(po3paxyHKy TennoBoro HaBaHTaXXeHHS) BUKOPUCTOBYETLCHA MiHIManbHe 3Ha4YeHHSA TeMnepaTypu I'pyHTY,
3a3Buyan 0 °C.
[PYHTOBI KOHTYPW NOBWHHI BYTU NPOKNaAeHi Ha BiANOBIAHIN MUBUHI Ta TakuM crnocobom, Wwob 3a
eKkcTpemarbH/X YMOB He Biabynocsi 3amep3aHHs TEMOHOCIS.
Ona BepTUKanbHUX IPYHTOBUX TENNOOOMIHHUKIB 3a MPOEKTHE 3HAYeHHs NPUAMaloTb CepeaHIo

30BHILLHIO TeMnepaTypy 3a pPiK O ..

Y ]
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— y 214 3
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15
10°¢
] e
] § 10 18 20
X
Y — rmubuHa, M; X — Temnepatypa HaBKOSIMWIHBOIO [PYHTY Ha ropuM3oHTanbHOMY piBHi, °C;

1 — TemnepaTypHa kpmBa Ha 01 nioToro; 2 — TemnepaTypHa KpuBa Ha 01 TpaBHs; 3 - TemnepaTtypHa
kpmBa Ha 01 cepnHs; 4 — TemnepaTtypHa kpvea Ha 01 nuctonaga
PucyHok A.1 — TeopeTuyHWIA pO3NOAIN TeMnepaTypu 3anexHo Big rmMmnbrnHM Ana 30HM po3TallyBaHHSA 3

CcepeaHbOpPIYHOI0 30BHILLHLOIK TemnepaTypoto 10 °C

A.2.3 Hopma Bigbopy TennoBoi eHeprii

A.2.3.1 [opu3oHTanbHi I'PyHTOBI TEMSI00OMIHHMKM

Y npocTtunx BuMnagkax (Hanpuknag, Xutnosux OyanHkax), CepefHe NMTOME 3HayYeHHs BigidbpaHoi
TENnoBOI eHeprii BU3HavatoTh K i KiNbKICTb 3 04HOro KBagpaTHOro MeTpa Mol 'PYHTOBOro Kosiektopa
— B1/M% KinbkicTb BigiBpaHOi TennoBoi eHeprii 3anexuTb Bif XapaKTepucTuki I'PYHTY i TpuBanocrTi ii
BigOopy (ekcnnyaTauiiHMM nepiog TennoBOro Hacoca B roguMHax Ha pik). Y Ttabnuui A.2 HaBedeHi
BiANOBIAHI OaHi, BUXOoOAYM 3 TPUBANoCTi ekchnnyaTauil Tennosoro Hacoca B Mmexax Big 1800 rog go
2400 rop 3a pik anga poboTy TENNOBOro HAcoca TiNbKW Ha OMNaneHHs.

[opatkoBe BUPOGHULTBO TennoBoi eHeprii gns Bl moxe ©yTn po3paxoBaHO 3a 4OMOMOroH
AaHnx Tabnuui A.2 LNsSxoMm NogoBXeEHHS nepiogy poboTu.

Hag ropusoHTanbHUM I'PYHTOBUM KONEKTOPOM He MOBWHHO OyTn Hisikoi 3abygosu. [lMpuknag

rOPM30OHTanbHOro 'PYHTOBOrO TeMNOObMIHHMKA HaBe4EeHUIN Ha PUCYHKY A.2.
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PlllcyHOK A.2 — Crctema onaneHHs Big TENNOBOro Hacoca 3 rOPpnU30OHTAal1bHO p03MiU.leHVIM

TEenI000MiHHUKOM

Tabnuus A. 2 — [NuToMi 3HaYeHHs BifibpaHoi TENNOBOI eHepril AN Pi3HMX TUNIB IFPYHTY 3

BMKOPUCTAHHSIM FOPU3OHTaNbHO PO3MILLLEHOrO TennoobMiHHMKa

lMuTOoMe 3HayeHHs HopMK BiLOOPY TENMOBOI eHeprii Npu
XapaktepucTtuka rpyHty ekcnnyaTtauinHoMmy nepiogi oguH pik
1800 rop, 2400 rop,
Cyxui cunyuui 10 BT/M° 8 BT/M”
Bornoruii B'A3kuin 20-30 BT/m* 16-24 BT/m°
3anoBHeHWI BOAO Nicok abo rpasiii 40 BT/M* 32 B1/Mm°

lMpn NpoekTyBaHHI cucTeMu Ha Ginbll TpMBanNuin nepiog ekcnnyaTauii HeoOXigHO BpaxoByBaTU
LLOpPiIYHO BigiOpaHy TennoBy eHeprito 3 kKBagpaTHOrO MeTpa NMOLL yKnaaeHoro Konektopa (y kBT/M? 3a
piK), OCKiflbkM Le 3Ha4YeHHsi BigoOpaxkae TpuBasny fito 6e3nepepBHoOro Biabopy TennoBoi eHeprii. Lle
3Ha4yeHHA noBrHHe ByTn B AianasoHi Big 50 kBT/M? no 70 kBT/M? 3a PiK TiINIbKK ANs onaneHHs.

PisHnusa TemnepaTypu TEMMOHOCIS B 3BOPOTHOMY TpyGOMNpoBOAi Ta TeMnepaTtypu HesalmaHoro
I'PYHTY NpW MOCTINHIN ekcnnyaTauii cucTeMyn He MOBMHHA AOCAraTtyv Takoro 3HayeHHs, Wwob BuMKNMKaTu
TeXHi4YHi NpobnemMu nig Yac ekcnnyartauji. Tunoea TemnepaTtypHa pisHuus cknagae 12 °C.

A.2.4 BepTukanbHUn TENNOOOMIHHUK PO3MILLEHWI Y CBEPASIOBUHI

[na manux cuctem TennoBMx HacociB nNpoayktueHicTio Ao 30 kBT, cepegHe nuTome 3HAYEHHs
BigiOpaHOi TensioBOi eHeprii BM3HAYa€ETbCS KiNbKICTIO TEMMOBOrO MOTOKY Ha OAMH MeTp MUOuHK
cesepanosuHu y BT/mM. Hopma Bigbopy 3anexuTb Bif XapakTepuUCTUKM I'PyHTY Ta TpuBanocTi Biabopy
TENnoBOI eHeprii (ekcnnyaTauiiHWiA Nepioa AN TENSIOBMX HACOCIB Y rognHax Ha pik).

Y Tabnuui A.3 HaBe4eHO 3HayeHHs BigidpaHOi TennoBOi eHeprii 3 Pi3HMX I'PYHTIB TinNbkn ans
cuctemm onaneHHs npu poboTi Tennosoro Hacoca Big 1800 rog mo 2400 rog Ha pik. JogaTtkose
BMPOOHULUTBO TennoBoi eHeprii ansa MBI nepenbavae 36inbLueHHs YacoBoro nepiogy poboTu TennoBoro
Hacoca.

Y Tabnuui A.3 HaBefeHi 3Ha4YeHHs BifibpaHoi TeNNOBOI eHeprii NPU cepeaHbOPIYHIN 30BHILLHIN
Temnepartypi B gianasoHi Big 9 °C go 11 °C.

AKLWO XapakTepucTUKa TPYHTY 3HAYHO BIiAPI3HAETBCA MNpu OypiHHI CBEpANOBUHW, MMOMHA

OypoBux cBepanoBuH Ta/abo KinbkiCTb cBepAnoBMH MNOBMHHA OyTu migidbpaHa Tak, wob koMneHcyBaTu
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Cxema BepTUKanbLHOro r'pyHToBOro TennoobMiHHMKa HaBedeHa Ha pUCYHKY A.3.
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PlllcyHOK A.3 — TennoHacocHa cucTema onarneHHs 3 BepTUKaNbHNMMN KONEKTOPaMM Bi,EI,60py TEennoTu,

PO3MiLLIEHMMU B CBEPANOBUHAX

Ons 3abe3neyeHHs Ginbl TpuBanoro nepiogy po6oTW, MPOEKT MycuTb nepenbayvaTt Taky

KiNbKICTb TENMOBOI eHeprii Ha MeTp rMMbuHM CBEPANOBMHM

(kBT/M 3a pik), sixka 3abe3neunTb

GeanepepBHUI i BiAbip yNpo4oOBXK pO3paxyHKOBOro nepiogy pobotu cuctemu. Lle 3HavyeHHst NoBMHHE

6ytn B Mmexax Big 100 kB1/m go 150 kBT/M 3a pik Tinbku Ansi onaneHHs.

PisHMus MK TemnepaTypol TenroHOCIA B 3BOPOTHOMY  KOJEKTOPI

Ta TemnepaTyporo

He3anMaHoro rpyHTy (Ha rnubuHi 10 M) Npu NOCTIMHIA ekcnnyaTtauii cuctemMym Mae ckrnagatn 6nmsbko

11 °K.

Ons OinbL NOTY>XHUX TENNIOHACOCHNUX CUCTEM, LLIO BUKOPUCTOBYHOTb I"pyHT AK pKeperno Tennosol

eHeprii, 3acTOCOBYHTb iHAMBIAyanbHI po3paxyHku. CBepaSIOBUHU 3anOBHIOKTLCS i LIEMEHTYHOTbCH,

BiACTaHb Mi>XX CBEpPAOBMHAMM BU3HAYaOTLCS MiCLLEBUMIN HOPMaMMU.
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Tabnuusa A.3 — [MTOMI 3HaYEeHHS BENUYMHK BidiGpaHOi TeNMNOBOT eHepril AN Pi3HWUX TUNIB IPYHTY 3

BMKOPVCTAHHSIM BEPTUKANbHO TEMNoobMiHHMKA

lMuTome 3HayeHHs BigibpaHoT TennoBoi eHeprii

Tun rpyHTYy 3a ekcnnyaTtauiiHMn nNepiog B OAWH piK
1800 rog, | 2400 rog
3aranbHi XapakTepUCTUKUN 'PYHTIB:

BucHaxxeHui rpyHT

(i3 cyxumu yactnHkamu i A < 1,5 B1/(mx°K)) 25 Br/m 20 Br/m
3BMYANHUIA IPYHT i3 YAaCTUHKaMM NPOCSAKHYTUMMU
Somorom 1.5 2 A< 3 Balck) o 60 Br/m 50 Br/m
3ueMeHTOBaHa nopoaa 3 BUCOKOK TeNMonpoBigHICTo
AL; 3 B/ k) oA PoBIA 84 BT/m 70 BT/m
XapaKkTepuUcTUKM OKPEMUX BUAIB I'PYHTY:
Cyxun rpasin abo nicok < 25 BT1/m <20 B1/m
"paBin abo nicok BONOrmmn (65...80) B1/m (55...65) B1/m
IMOTY>XHMIM NOTIK 'PYHTOBMX BOZ Y rpa.ito abo nicky (80...100) B1/m (80...100) B1/v
Bonora rnvHa (35...50) B1/m (30...40) Bt/m
Baxxknn BanHsk (55...70) B1/m (45...60) B1/m
lMickoBuWK (65...80) Bt/m (55...65) B1/™m
KpeM'aHMCcTUin marmMaTuT (Hanpuknag, rpaHiT) (65...85) B1/m (565...70) B1/m
BaszoBun marmatuT (Hanpvknag, 6asanbsT) (40...65) Bt/m (35...55) B1/m
Hioput (70...85) B1/m (60...70) B1/m

Mpumitka. HaBeaeHi y Tabnuui 3Ha4eHHNA OiNCHI ANs CUCTEM TENJTOBUX HACOCIB 3 TEMIOBOK
npogyktusHictio o 30 kBT.
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OOOATOK B
(moBiakoBuiA)
OCHOBHI rigPABIIYHI CXEMU TENNMTOHACOCHUX CUCTEM

HanbinbL yXvBaHi rigpaBnivHi CXemmn TEMIOHACOCHNX CUCTEM 300paxeHi Ha pucyHkax B.1-B.7:

- cTaHgapTHa cuctema 1: 6e3 6Gaka-akymynaTtopa, 6e3 cuctemu MBI, Tinbkn gns cucrtemun
onaneHHs (pucyHok B. 1);

- CTaHfapTHa cucteMa 2: 6e3 Gaka-akymynsaTopa, 3 CUCTEMOIO onarneHHst Ta cuctemotro Bl
(pucyHok B.2);

- cTaHgapTHa cuctema 3: 3 MOCMiAOBHO NpUEAHaHMM GakoM-akyMynsaTOpPOM, TiNbKu A4S CUCTEMM
onaneHHs (pucyHok B.3);

- cTaHgapTHa cuctema 4: 3 MOCMIJOBHO MpUEgHaHUM GakoM-akyMyrsTOpoOM, CUCTEMOIO
onaneHHs i cuctemoto MBI (pucyHok B.4);

- cTaHgapTHa cuctema 5: 3 napanenbHO npuedHaHMM 6GakoM-akyMmynaTopoMm, Tiflbku Ans
cMcTeMu onaneHHs (pucyHok B.5);

- CTaHgapTHa cuctema 6: 3 napanenbHO MNpuMeEdHaHUM OakoM-akymynsTopoM Ans CUCTEMMU
onaneHHs i cuctemu Bl (pucyHok B.6);

- cTaHgapTHa cucTtema 7: 3 6aKoM-akyMynsiTopOM Ta COHSYHUMW KONEKTopamu ON9 CUCTEMMU

onaneHHs i cuctemun BIT (pucyHok B.7).

i

3 4

O

1 — TennoBui HaAcoC, BUKOPUCTOBYE SIK [HKEpeno TEenroBOi eHeprii 30BHILWHE MNOBITpS abo rpyHT

(BepTuKanbHM  TEMNOOOMIHHUK Yy CBEpAnoBUHI), 2 — cuctemMa onaneHHs; 3 — MeMOpaHHuiA
po3wuptoBanbHMin 6ak; 4 — nonepeaHbO OXONOMKYBalnbHa €E€MHICTb; A — pe3epBHUN eneKTPUYHUIA
Harpiea4 i3 3anobiKHUM KnanaHom

PucyHok B.1 — BapiaHT ycTaHOBKM TEMMIOBOro Hacoca cuctemu onaneHHs 6e3 6aka-akymynaTtopa, 6e3

cuctemu MBI, Tinbkn ans cucteMun onaneHHd
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a} cuctemm TBM 2 BryTpilLHiM TeNNOOGMIHHMKOM - 6) Cuctemn FBR i3 20BHilLHIM TennooGMiHHKKOM

1 — TennoBuM Hacoc, BUKOPUCTOBYE SK MKEpeno TENnoBOi eHeprii 30BHIWWHE MOBITPA abo I'pyHT
(BEpTMKanNbHUIA TEMOOOMIHHMK Y CBEPAOJIOBUHI); 2 — cMcTeMa onaneHHs; 3 — Gak rapsivyoi Boan ans
CMOXMBAHHSA; 5 — nogaya xonogHoi Boau; 6 — meMbpaHHUA po3wwnptoBanbHUiA 6ak; 7 — nonepeaHbo
OXOmoXKyBarnbHa €EMHICTb; A — [0OOATKOBUA ENEKTPUYHWA HarpiBad i3 3anobikHMM knanaHom; G —
000aTKOBUIA 30BHILLHIN TennoobmiHHuK cuctemum MBI, H - gooaTkoBUin COHAYHUI KONEKTOP (Tinbkn Ans

pucyHky B.2.a); | — nogaTtkoBuin enekTpmyHuin Harpisay cuctemm MBI

PucyHok B.2 — BapiaHT ycTaHOBKM TeNnNoBoro Hacoca 6e3 6aka-akymynatopa 3 CUCTEMOIO OnaneHHs Ta

cuctemoto MBI

&

4 5 469@5
D D

a) Bak-akymyRaTop Ha sopotHOMy TpyGonposoai §) Bak-akymynaTop Ha npaMomy TpyBonposoai

1 — TennoBui HaAcoC, WO BMKOPUCTOBYE SIK [KEPENo TEMMOBOi eHeprii 30BHILLHE MOBITPss abo rpyHT
(BepTHKanbHMI TEeNNOOBMIHHUK ¥ CBEPANOBUHI); 2 — cuctema onaneHHs; 3 — 6ak-akymynaTop Boau Ang
onaneHHs; 4 — memOpaHHMI po3wuptoBanbHUn 6ak; 5 — nonepedHbO OXONOMKyBaribHA EMHICTb;
B — nopaTtkoBMIM pe3epBHUA eNEKTPUYHUI HarpiBad Ta 3anobikHUI knanaH (Tinbku Ha pucyHky B.3.0);
D — popaTkoBWUMA NepenyckHU KramnaH, WO BUKOPUCTOBYETLCA 3 TEPMOCTaTMYHMMMK KnanaHamu B
cucTemi Tennonepeaavi

PucyHok B.3 — BapiaHT ycTaHOBKM TENSIOBOrO Hacoca 3 NocigoBHO NpuegHaHnm 6akom-

aKyMynAaToOpOMm, TinbKkn Ana cCucteMun onaneHH4
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a) Bak-akymynsTop Ha 3s0poTHOMY Tpydonposoai, 6) Bak-akyMynaTOp Ha 3s0poTHOMY TpyGonpoeog;, 30B-
BHYTPILLHIA TennoobmMiHHnk cucrem MBMN HILLHIA TennooBMiHHWK chcTem FBIN
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&) Bak-akymynaTop Ha npamomMy TpyGonposog), r) Bak-akymynsTop Ha npAMOMY TPyGONpoBORi, 30BHILW-
BHYTPItLHI#A TennoobMinHmk cuctemn MBI HitA TennooBmiHHWK cuctemn FBN

1 — TennoBuM Hacoc, L0 BUKOPUCTOBYE SIK JKEpPerno TennoBOi eHeprii 30BHILWHE NOBITPA abo yHT
(BEpTUKanNbHMIA TENNOOOMIHHUK Y CBEPANIOBUHI); 2 — cucTema onarsneHHst; 3 — 6ak-akymynsaTop Boau ans
onarneHHs; 4 — nogada rapsidoi Boan; 5 — nogaya xonogHoi Boan; 6 — meMOpaHHMIA po3LwnploBanbHUN
6ak; 7 — nonepegHbO OXONoAXKyBasibHa EMHICTb; B — 4O4ATKOBUIM pe3epBHU eNEKTPUYHMIA HarpiBay Ta
3anobikHUIA knanaH (Tinbkn Ha pucyHkax B.4.B i B.4.r); D — poAaTkoBuin NepenyckHW KnanaH, Lo
BMKOPWUCTOBYETLCA 3 TEepMOCTaTUYHMMW KnanaHamum B cucTeMi Tennonepegadi; G — pogaTkoBui
30BHILLHIA TENOOBOMIHHUK ON1S HarpiBaHHA rapsivoi Bogw; H — AooaTKOBMIA COHSAMHUIM KONEKTOP (TinbKu

Ha mantoHkax B.4.a i B.4.8); | - nogaTkoBMI enekTpu4Hun Harpisay cuctemu Bl

PucyHok B.4 — BapiaHT ycTaHOBKM TEMSIOBOro Hacoca 3 NocnigoBHO npuegHaHum 6akom-

aKyMyrsTopoMm, CUCTEMOIO onasieHHs i cuctemoto MBI
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| B T—k—-
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a) bak-akymynaTop, 3'egHaHuMin napanesnbHO, 30BHILLHIA TeNOoOMiHHUK (Bl

1 — TennoBui Hacoc, WO BMKOPUCTOBYE SIK PKEPENo TEMnoBOI eHeprii 30BHILLHE MOBITpsi abo IpyHT
(BepTUKanbHMIA TENNOOOMIHHUK ¥ CBEPANOBUHI); 2 — cuctema onaneHHs; 3 — 6ak-akymynaTop Boau Ans
CMCTEMW oOnarneHHs; 4 — MeMOpaHHUIA po3wuploBanbHUin Bak; 5 — nonepegHbO OXONOOXKyBarbHa
EMHICTb; B — pooaTkoBuA pe3epBHUN eNeKTpUYHUI HarpiBad Ta 3anobikHui knanaH; F - gogaTtkoBa

rpyna KOHTYpiB CUCTEMW ONarnieHHs 3i 3MillyBasnbHUMK KnanaHamm

PucyHok B.5 — BapiaHT ycTaHOBKM TEMNNOBOro Hacoca 3 napanenbHo npuegHaHnm 6akom-

aKymMmyndaTopomMm, TiNbKN 419 CUCTEMM OManeHHs
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a) NapanenkHo NigknoyYeHnn Bak-akyMynaTop, BHYTPILLHIA TennoobMmiHHWK cuctemu MBI
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6) MapanenbHO NigKNoYeHNin bak-akyMynsiTop, 30BHILLHIA TeNnooOMiHHMK cucTtemu MBI abo rpyHT

(BEpTUKaNbHUIM TennooBbMiHHVK y CBEPANOBUHI)

1 — TennoBun Hacoc, SKMN BUKOPUCTOBYE K [)Keperno TEMsioBOi eHeprii 30BHILLHE NOBITPS; 2 —
cucTteMa onaneHHs; 3 — 6ak-akyMynaTtop BOAM ANsi CUCTEMM ONarneHHs; 4 — nogaya rapa4voi Bogu; 5 —
nogaya xonogHoi Boau; 6 — MemMOpaHHWIA po3LnploBanbHUIA 6ak; 7 — nonepeaHbO OXOSloAXyBarbHa
EMHICTb; B - nogatkoBMIN pe3epBHUA eNeKTPUYHWUIA HarpiBad Ta 3anobikHui knanaH; F — gopgaTtkoBa
rpyna KOHTYpiB CUCTEMW oOManeHHs 3i 3MiwyBanbHMMK KnanaHamn; G — [0OAATKOBUM 30BHILLHIN
TEeNNOOOMIHHWUK NS HarpiBaHHS rapsa4oi BoAM (He cymicHMIM 3 BapiaHToMm H); H — nogatkoBMin COHAYHMN

KonekTtop (Tinbkn ansa pucyHka B.6.a); | — gogatkoBui enekTpudHni Harpisad cuctemun MBI

PucyHok B.6 — BapiaHT ycTaHOBKM TeNnoBOro Hacoca 3 napanenbHO NpuegHaHum 6akom-

aKyMyrnsTopoM ANng cucteMu onaneHHs i cuctemm MBI
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1 — TennoBui Hacoc, WO BMKOPUCTOBYE SIK [KEpeno TennoBOi eHeprii 30BHILWHE MOBiTpst abo rpyHT
(BEPTUKanNbHMIA TENNTOOOMIHHUK Y CBEPAMOBUHI); 2 — cucTeMa onareHHs; 3 — 6ak-akymynaTop Boau ans
CUCTEMM OnaniBaHHg; 4 — nogdaya raps4voi Boan; 5 — nogaya xonogHoi Boau; 6 — mMembpaHHui
po3wuptoBanbHMin 6ak; 7 — nonepegHbO OXONoMAXKyBanbHa €MHICTb; | — O0AaTKOBMI enekTpUYHUIA

HarpiBay cuctemu Bl

PucyHok B.7 — BapiaHT yCcTaHOBKM TENNOBOrO Hacoca 3 6akoM-aKymMynsiTOpOM Ta COHSYHUMMU
KonekTopamu ans cuctemun onaneHHs i cuctemun Bl
Mpumitka 1. Pe3epBHMI HarpiBay (SKWO BiH YCTaHOBMEHMI) 3aBXOW PO3TALLUOBYETHCHA Ha
nogasansHOMy TpyOONpoBOAi TENMOBOro Hacoca.
Mpumitka 2. Ak anbTepHaTMBa BMKOPUCTAHHA OBOX TEMMOBUX HACOCIB AN MEPEMUKAHHA MiX

pexxumamu onaneHHs Ta 'Bl1, 3acTocoByeTbCs nepemukaoumii knanaH (aue. pucyHkn B.2, B.4 i B.6).
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OOOATOK C
(moBiakoBuiA)
PO3PAXYHOK TA BUMOI'h 4O CEPEOHbLOIO 3A CE30H KOE®ILIEHTA NEPETBOPEHHA CKI

C.1 BusHa4yeHHn
Knto4yoBi 3Ha4YeHHs i OOMeXeHHs cucTemMun

MoxnuBi 0OMeXXeHHSA CUCTEMM NoKa3aHi Ha pucyHky C.1:

T T e T A T
i

A — mxepeno TennoBoi eHeprii; B — tennoBui Hacoc; C — Gak-akymynstop (onaneHHs); D — Gak-
akymynatop (IBIM1); E — pe3epBHMIA enekTpuYHMiA HarpiBay; F — po3noain TennoBoi eHeprii (BeHTunAuis i
onaneHHs); G — pereHepauia TennoBoi eHeprii; H - po3nogin; 1 - cymapHuUi cepefHin 3a Ce30H
koediLieHT CKllsys Ana cuctemu onaneHHs i cuctemu BI; 2 — cymapHuin cepeHin 3a ce30H KoeiLieHT
nepetBopeHHa CKIly ; Ana reHepytodoi nigcuctemmn 3rigHo 3 EN  15316-4-2; 3 — KoediuieHT

nepetBopeHHs KI1 3rigHo 3 EN 14511-1
PucyHok C.1 — O6bmexeHHs cuctemu gns Kl i CKI1

C.2 Po3paxyHoK

KrtoyoBi 3Ha4YeHHs1 BUKOPUCTOBYKOTLCA ANSA OLUiHKM €(eKTUBHOCTI Pi3HMX CUCTEM OnaneHHsa 3
TEnnoBUM HaCOCOM i BUKOPUCTAHHAM BTOPUHHOI TEMNOBOI eHepril.

HarBaxxnueilwi kno4oBi napameTpun onuncaHi gani

KoediuieHT nepetBopeHHs KI1, 3a akuM oOLiHIOTL eheKTUBHICTb TEMMOBOIO Hacoca B 3agaHuX
pobounx ymoBax:

K = DHP.w (C.1)
PHP +PHP,aux

3 TENMOBOIO NOTYXKHICTIO @pp. 1y ANS CUCTEM ONaneHHs NPUMILLEHb i, AKWo HeobxigHo, ans cuctem MBI,
Npy CMNOXWBaHI KOMMPECOPOM MOTYXHICTI0O Pyp i3 4OOATKOBUM CMOXUBaHHAM eHepril Ppp, aux 4ANS
noJoriaHHsA nepenagy TUCKY Yy BUMNAPHUKY Ta KOHAEHCATOpi, @ TakoX PO3MOPOXYBaHHS Ta yrpasriHHSA
Tennosum Hacocom 3rigHo 3 EN 14511-1.

Mpumitka. 3aranbHUn KoedqilieHT CE30HHOr0 HaBaHTaXeHHs Ansa  nigcuctemMm reHepauii
(BkntoyauM TENIOBMIA HACOC Ta [AOAATKOBUIW E€NEKTPUYHMIA  HarpiBay) BU3HAYaeTbCs 3rigHO 3
EN 15316-4-2
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Q +Q
CK”Q‘, - outf,g.h ouf, g DHW ‘ (C.2)
Ein.g + WQ‘

ne CKrly  — KoeqilieHT CE30HHOrO HaBaHTaXKEeHHS ANS MiACUCTEMM, siKa reHepye TEerrnoBy eHeprito,
06e3po3MipHa;

Qout, g.h

onanenHs, [x;

— TennoBa MOTYXHiCTb, HeobXigHa ANs CUCTEMW MOCTayaHHA TennoBoi eHeprii Ha

Qout, g, DHW — TEMIOBA NOTYXHICTb, HEOOXiAHa ANA cMCTeMu nocTavaHHA Tennosoil eHeprii Ha MBI, [x;

Ein, g — 3aranbHa enekTpuyHa MoTyXHiCTb, CNOX1BaHa TEMNsIoBMM HACOCOM i Pe3ePBHUM EMeKTPUYHUM
Harpisayem, [x;

Wy — 3aranbHa enekTpuyHa noTyXHICTb CroXuBaHa 40AaTKOBUM YCTaTKyBaHHAM, [XK.

C.3 MiHiMmanbHe Ta po3paxyHKOBe 3Ha4eHHSl cepeAHbLOro 3a Ce30H KoedilieHTa
nepeTBOpPEHHA TeNsI0BUX HAcoOCiB

Cuctema TennoBux HacociB NMoBWHHA OyTn cnpoekToBaHa Tak, LWOO koedilieHT Ce30HHOro
nepeTBOPEHHS AOCAraB CBOro HanbinNbLLIOro 3Ha4YeHHS.

MiHimanbHi 3HavyeHHs CKIT (ons onaneHHa npumiweHb i cuctemn Bl, a Takox ana cuctem,
OpieHTOBaHMX TiNbkn Ha cuctemu MBI, Ak i pospaxyHkoBi 3HavyeHHa CKI1 gonyckaeTtbca npuimatu 3
Tabnumup C. 1, C.2i C.3).

Mexi cuctemmn onmcaHi B C.1. Metoa po3paxyHKy OLiHOYHOro 3HadeHHs CKI1 3rigHo 3

EN15316-4-2.

Tabnuusa C.1 — MinimanbHi Ta po3paxyHkoBi 3HayeHHs CKI cuctem 3 TennoBmMMM Hacocamm Ans

onaneHHs i MBI, ski npuimatoTb 4ns HOBUX OyAMHKIB

[xepeno TennoBoi eHeprii /

X . Po3paxyHkoBe 3HauyeHHs1 CKI1
BiBEeAEHHS TeNnoBoi eHepril

MiHimanbHe 3HayeHHs CKI

MosiTpsi/BOOA 2,7 3,0
3emnsa/Boga 3,5 4.0
Bopa/Bopa 3,8 45

Tabnuusa C.2 — MiHimanbHi Ta po3paxyHkoBi 3Ha4eHHs CKI1 cuctem 3 TennoBMMM Hacocamn Anst CUCTEM

onaneHHs Ta cuctem BI1, saki npuiAMaloTb Anst peKOHCTPYNOBaHUX OyAMHKIB

Ixepeno TennoBoi eHeprii /

. . PospaxyHkoBe 3HauyeHHsa CKI1
BiBE€EHHS TENMnoBOi eHepril

MinimanbHe 3Ha4yeHHs1 CKI1

MosiTpsi/BOOA 2,5 2,8
3emnsa/Boga 3,3 3,7
Bopa/Boga 3,5 4.2

Tabnuusa C.3 — MiHimanbHi Ta po3paxyHkoBi 3Ha4eHHs CKI1 cuctem 3 TeNNoBUMKM Hacocamu, Lo

npautoloTb nuwe gns cuctemm MBI

[hxepeno Tennosoi eHeprii /

. . PoapaxyHkoBe 3Ha4eHHs CKI1
BiiBE€AEHHS TENMNOBOI eHepril

MiHimanbHe 3HayeHHs CKI1

MosiTpsi/BOOA 2,3 2,8
3emnsa/Boga 3,0 3,5
Bopa/Bona 3,2 3,8
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OOOATOK D
(moBiakoBuiA)
PIBEHb LLYMY B OoOBKINNI

Hopmn mMakcumanbHOro piBHA LWyMy Yy AOBKiAAi Ans CTauioHapHO BCTAHOBMEHMX TEnsoBUX
HacociB npuimaTn 3rigHo 3 CH 3077 ta OCH 3.3.6.039, abo BignoBigHO 0O 3HayeHb, HaBeOEeHWX Y

Tabnuui D.1.

Tabnuusa D.1 — MakcumanbHWi piBeHb LWYMY B XUTMOBUX Ta 3MiLL@HNX 30HaX (KMTMOBUX i TOProBUX)

Po3spaxyHkoBi 3Ha4yeHHs L, B [JBA

3oHa BHoui (3 9 roguHn Bevopa 40 7 paHKy)
Kutnosa 30Ha (SL 1) 45
3miwana 3oHa (SL 111) 50

PiBeHb u4yTtnumBocti (SL 1) 3acTtocoByloTb Y 30Hax, A€ He [OOMNyCKAeTbCA pPO3MilLeHHs
NiANPMEMCTB, SKi MOPYLWYKOTb TUWy, TOOTO B XXWUTNOBMUX pavioHax Ta panoHax, A€ pOo3TallOBaHi
rpomMagcbki .6yaiBni Ta KOHCTPYKLUIi.

PiBeHb uyTtnusocTi (SL Ill) pie B 30Hax, Ae OONYCKAETbCS PO3MILLEHHA MOAEPHI30BaHUX
nignpuemMcTB, TOGTO HEXUTITOBI PaiOHU | TOPrOBi 30HMW.

Bumorn no 3axucty Big Wymy Ans NpuMilleHb 3 MeLlKaHuaMM (TOCTMHHI, chanbHi KiMHaTW,

odgicn), HaBeeHi B Tabnuui D.2.

Ta6bnuusa D.2 — Bumorn 3axucTy Big Wymy, YTBOPEHOrO B pe3ynbTaTi poboTh aBTOMaTMYHOIO

yCcTaTKyBaHHSA ycepeauHi byauHkis, Ans 6aratonoBepxoBux Ta odicHUX Oyaisenb

PospaxyHkoBui piseHb L, B [1IBA
Bumorn BHoui (3 10 roamHun Bevopa go 6 paHky)
MiHimarnbHa BuMora 30
MigBuweHa Bnmora 25
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OOOATOK E
(moBigkoBuiA)
CEPEOHbOOOBOBA BUTPATA BOOU HA TAPAYE BOOOMNOCTAYAHHA

CepenHs WoAeHHa BUTpaTa BOAOMPOBIAHOI BOAW BM3HavaeTbcs 3rigHo 3i CHull 2.04.01, abo
po3paxoByeTbCs BignoBiaHO ao Tabnuup E.2, E.3 i E.4. KoxHui Bug 3nuBy, 3a3HadYeHUA y LUX
Tabnmusax, 6asyeTbCs Ha 3HAYEHHAX, HaBeaeHUX y Tabnuui E.1.

[MpUNHATMM 3HaYeHHsaM TemnepaTypu xonoaHoi soaun € 10 °C.

Ta6nuusa E.1 — [JonycTumi 3Ha4yeHHs BUTpaTu

Tenno_BMVl O6'em, PekomeH ButpaTa Bogun, n/xs
Tvin 3nnsy KS'?II;;,D, v’ ﬂggﬁ:‘: 3,5 am°/xe | 5,5 om®/xe | 7,5 om®/xe | 9 am®/xB

Manwuin 0,105 3 30 0,9 0,5 0,4 0,3
MuTTa nignoru 0,105 3 30 0,9 0,5 0,4 0,3
MpnbupaHHs 0,105 2 45 0,6 0,4 0,3 0,2
MuTtTa nocyny, mane 0,315 6 45 1,7 11 0,8 0,7
MwuTTs nocygy, cepegHe 0,420 8 45 2,3 1,5 1,1 0,9
Murra nocyay, Ginbuwe 0,735 14 45 4,0 2,5 1,9 1,6
3a cepegHe

MuTTa nocyay, Benvike 0,525 15 30 4,3 2,7 2,0 1,7
Oy 1,400 40 30 11,4 7,3 5,3 4.4
BanHa 3,605 103 30 29,4 18,7 13,7 11,4

Tabnuus E.2 — 3HayeHHsA cepeaHbOI LWOAEHHOI BUTPATU BOAM HA OJHY MOANHY

36 am° npw 60 °C

39

T _ | Bbasosun nepiog ans BaxaHe MinimarnbHa 6
ennosun
Yac gobw, : cuctemu 3 (noBuHHE ByTH| (Ha noyaTtky
Y/y noTiK, Bug anuBy . "
roa/xs YaCTKOBUM BOCsirHyTe Npu| 061Ky KOPUCHOI
kBTxron 2 o
HaKOMUYEHHAM 3numBi) , °C eHepril), °C
1 07.00 0,105 Manum 25
2 07.30 0,105 Marnun 25
3 08.30 0,105 Manum 25
4 09.30 0,105 Marnun 25
5 11.30 0,105 Manum 25
6 11.45 0,105 Marnun 25
7 12.45 0,105 MUTTA nocyny 50 0
8 18.00 0,105 Manum 25
9 18.15 0,105 npudrpaHHs 45
10 20.30 0,420 MWUTTA Nocyay 50 0
11| 21.30 0,525 MWTTA nocyaly 45
Benvike
Qpp KBTxrog 2,1 1,78 0,945
Iop [roa/xs] 14:30 9:00 1:00
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Ta6nuusa E.3 - Npuknag cepedHboi WoOeHHOT BUTpaTh BoAM AN CiM'T 3 BUKOPUCTaAHHAM OyLly
(100am°npwm 60 °C)

. . MiHimanbHa 6
Tennosuii basoBun nepiog BaxaHe A9, (Ha novaTk
Yac gobwu, : Onsa cucTemm 3 °C (NoBWHHE . y
Yy noTik, Bug 3nuBy o0bniky kopwuc-
roa/xs YaCTKOBMM OyTuK gocsarHy- .
kBtxrog ) HOT eHeprii),

HaKOMUYEHHAM TE Nnpw 3nuB.i) °C
1 07.00 0,105 | Manmi 25
2 7.15 0,400 oy 40
3 07.30 0,105 Manum 25
4 08.01 0,105 Manumn 25
5 08.15 0,105 Manum 25
6 08.30 0,105 Manumn 25
7 08.45 0,105 Manum 25
8 09.00 0,105 Manum 25
9 09.30 0,105 Manumn 25
10 10.30 0,105 Manumn 30 10
11 11.30 0,105 Manumn 25
12 11.45 0,105 Manumn 25
13 12.45 0,315 MWUTTS nocyny 45 10
14 14.30 0,105 Manumn 25
15 15.30 0,105 Manumn 25
16 16.30 0,105 Manumn 25
17 18.00 0,105 Manum 25
18 18.15 0,105 nNpubupaHHs 40
19 18.30 0,105 npubupaHHs 40
20 19.00 0,105 Manumn 25
21 20.30 0,735 MUTTH nocyny 45 10
22 21.15 0,105 Manum 25
23 21.30 1,400 Oy 40
Qpp kKBT*rop 5,845 5,740 0,945
tpp [roa/xB] 14:30 14:15 1:00

100,2 am° npwm 60 °C
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Ta6nuusa E.4 — NMpyknag WoaeHHOI cepeaHboi BUTpaT BOAM ANs CiM'i 3 TpbOX YOJIOBIK i3

198, 8 am° npu 60 °C

41

T _ | basosui nepios baxaHe AB, | MiHimanbHa 0
ennoBumn 0
Uy Yac gobwu, HOTIK, Onsa cucTemm 3 Bun anuey C (noBWHHE (Ha. noyaTky
roa/xs YaCTKOBUM OyTun gocarHy-| obniky Kopuc-
KBTxron ) - I
HaKONMUYEHHAM Te npw 3nuBi) |Hoi eHepril), °C
1 07.00 0,105 Manum 25
2 07.05 1,400 oy 40
3 07.30 0,105 Manum 25
4 07.45 0,105 Manum 25
5 08.05 3,605 BaHHa 10
6 08.25 0,105 Manum 25
7 08.30 0,105 Manumn 25
8 08.45 0,105 Manum 25
8 09.00 0,105 Manumn 25
9 09.30 0,105 Manum 25
10 10.30 0,105 MUTTS Mignoru 30 10
11 11.30 0,105 Manumn 25
12 11.45 0,105 Manum 25
13 12.45 0,315 MUTTA nocyay 45 10
14 14.30 0,105 Manum 25
15 15.30 0,105 Manumn 25
16 16.30 0,105 Manum 25
17 18.00 0,105 Manumn 25
18 18.15 0,105 npubupaHHs 40
19 18.30 0,105 npudrpaHHs 40
20 19.00 0,105 Manumn 25
21 20.30 0,735 MUTTA nocyay 45 10
22 21.00 3,605 BaHHa 30 10
23 21.30 1,105 Manum 25
Qpp KBTXrOg 11,655 11,445 | 4,445
top [roa/xs] 14:30 14:15 1:00
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Mpuknap po3paxyHKy
TennoBui Hacoc Ta H6ak-akyMmynsaTop NOBMHHI OyTK po3paxoBaHi Ha OOHY CiM'lo, LLIO CKNadaeTbcs
3 TPbOX YONOBIK NpY 3agaHin Temnepatypi cuctemm MBI 50 °C.
[onyckaeTbCs NnpunmMaT cepeaHio WoaeHHy ButpaTy cuctemu MBI piBHoto 25 ,uM3 Ha noanHy
npu Temnepartypi 60 °C.
PiweHHs 1. Cuctema 3 akymynsuieto
MpwitMaemo woaeHHy BuTpaTy cuctemu MBI 50 am® Ha nioanHy B AeHb Ta NOYaTKOBUI PO3Mip
6aka cvuctemu MBM 150 am®.
P03paxyHKOBI 3HA4YEHHS:
fnp = 24 TOS;
Q; ¢= 2,2 KBTxroa/aeHs (WOARHHI BTPATM TENNOBOT eHepril 3 faka-HakonuuyBsa4a CUCTeMU ren, npu
A9 =50°C),
ABppges = 50 °C.

Ob'em, Wo AoLaeTbeA Ao 05'eMy Gaka-akymynaTopa cucyemu [Bl, exgiBaneHTHWIA TENNOBUM BTpa-
Tam:

- Qs
'$ 7 0,00116-(8 6
' ( OP B0 ~ cw)

=38 aM° (avs. TaBnuwo E.1);

Vop g0 = 188 Am® nput 60 °C (sknouaosu nepeabadysaHi TENNOBI BTPATH);
Viser = 235 am® apu 50 °C (Brrlonaoumn nepeaGadysani Tensosi BTPATH).

Bubpaxuin 06'em pesepsyapy cucremu Bl cknapae 250 aM°. Tennosa eHepris, W0 36epiracTbes B
HBOMY!

Qg = 0,00116 x 250 x {50 — 10) + 2,2 = 13,8 kBrxrog.

TPV tznergy, He = 8 FOA, MiHIMaNLHA TEAOBA NOTYXHICTL BUAINEHa Ans TBI nosuHHa Syt Ginbwa Ha
1,7 kBT,

PiweHHn 2. Cuctema 3 4acTKOBOIO akyMynsaLicko

[puitMaemo LogerHy suTpary cuctemu BN 25 am° Ha NoANHY B A€Hb | NOYATKOBUIX posMip Haka
cuctemu MBN 75 am®;

tpe = 1 rop {aue. Tabnuwo E.3);

Qpp = 4,4 kBTxrop (oue. Tabnuuio E.3);

Bppser = 50 °C;

Q, s = 0,3 kBrxroa/ron (woaewHi Tennosi sTpatn subpanoro 6aka npu A6 = 50 °C);
V, s =64 am’;

Vppgy = 82 am® npu 60 °C (Bknovaiodn nepegbaqyeaHi Tennosi BTpaTh);

Vaset = 103 aM% npu 50 °C (BKmiovatoum nepeabavysaHi Tennosi BTpaTH).
Bubpanwii 06'em Gaka cuctemu BN cknanae 120 am>. Tennosa eHepria, Wo 36epiracTocs B HbOMY:
Qg =0,00118 x 120 x (50 - 10) + 0,3 = 5,8 xBrxrog.

EdexTaHa A0CTYNHA TENNOBa eHepria CKNasae:

Qs o= 1,5 kBrxrog.

HeobxigHa tennosa enepris (4,4 — 1,5) + 0,3 = 3,2 kBTxrog, mMiHiManbHa TennoBa NOTYXHICTb TENNO-
BOrO Hacoca cknagae 3,2 kBrxrog,.
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OOOATOK F
(moBiakoBuiA)
PErYnioBAHHA NPOOYKTUBHOCTI

F.1 3aranbHWUi NpUHLUMN yNpaBIiHHA

[Mpvknagm NpyHUMNIB yrpaBniHHA HaBedeHi Ha pucyHky F.1.

Y Y i
.
Vg
// '
2
4 5 6
] b
20 0 20 -20
X
a} 3 perynioBaHHAM NPOAYKTVBHOCT 6) Bes peryrioaanHa NpOAYKTHBHOCT

Y — TennoBe HaBaHTaXeEHHs i TensoBa NPOAYKTUBHICTb; 1 — TennoBa MPOAYKTUBHICTb; 2 — Tennose
HaBaHTaXeHHs; 3 — TOYKa piBHOBarM; 4 — pes3epBHUN HarpiBay; 5 — poboua obnacTtb; 6 — UMK,

X — TemnepaTtypa 30BHiLLHbOro nosiTps, °C
PucyHok F.1 — PerynioBaHHSA NpoayKTUBHOCTI 3 | 6e3 peryntoBaHHa 4acToTn obepTaHHsA

F.2 KoHTponb NnpoayKTMBHOCTI TENNMOBOro Hacoca

YnpasniHHA NpoAYKTUBHICTIO MOXEe 34iINCHIOBAaTUCS Pi3HUMK MeToA4amu.

HannpocTiwmn MeToa, Le BMUKaHHA Ta BUMWKaAHHS KoMnpecopa. Y Bunagkax, Konm HegocTtaTHA
iHepuisi cuctemMmn po3noiny TennoBol eHeprii y AogaTKOBOMY Gaui-akymynaTopi Cnig yHMKaTu 3amBux
LMKNiB.

Kpawwmm metogom € ctyneHeBe abo GesnepepBHe perynoBaHHA NPOLYKTUBHOCTI 3@ JOMOMOrOK
KoMrnpecopa 3 perynboBaHO YacTOTOK 06epTaHHA (3MiHHOTO TUny).

Heob6xigHoO nepekoHaTHCS, LLO KOMMNPECOp BiAnoBigae perynioBaHHIO Takoro Tuny.

JaHni TMn perynioBaHHA MOXe 30inblUNTM CE30HHUM KOeQiLieHT NepeTBOPEHHsI TEMNoBOro
Hacoca LUMSAXOM HanalTyBaHHS TennoBoi NPOAYKTUBHOCTI 4O BEMUYNHU TEMMOBOrO HaBaHTaXEHHS.

F.3 PerynioBaHHA NpoAYKTUBHOCTiI TeNnnoBoro Hacoca

[eski TennoBi Hacocu NOEQHYKOTb TaKi UMUMKW, SK TPaguuiMHWA UMK BUNApPOBYBaHHA Ta
CTUCHEHHS | KacKagHUIN KOMNPECIMHMIA LMK, WO A03BOSISE NiABULLMTN €(PEKTUBHICTD.

PerynioBaHHA NpoayKTMBHOCTI MOXe 34iMCHIOBATMUCA CTyneHaMu (KackagHe perynioBaHHs), e
ABa UMKNM TENroBOro Hacoca BMalTOBaHi Tak, WO KOHAEHCATOP HWXHBOIO CTYNEHs € BMNapHMKOM
BEPXHLOrO CTyneHs. KackagHe perynioBaHHS OCOOMMBO MigXOAWTb MNPU BMMOrax noAadi BMCOKUX
Temnepatyp, Hanpuknag, NpPu PeKOHCTPYKLiT cuctemmn onaneHHst dygisens i cuctem MBI (guB. pncyHokK
F.2)
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’—{%IJ
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—O = 3
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4 9 6
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K 3 0 8

1 — rapsiya Boga AnNs CrNoXuBaHHSA; 2 — KOMMNPECOP BEPXHLOrO CTYMNeHs; 3 — KOHAEHCATOp BEPXHbOro
CTyneHsl; 4 — BMMApPHMK BEPXHbOrO CTyMNeHsi, 6Ge3anocepegHbO NiABEAEHWIA OO I'PYHTOBOMO [Kepena;
5 — BMNapHUK BEPXHBLOIO CTYMEHS, NiAgBeAeHUN 00 KOHAEHCALINHOIO OXONnom4KyBada HUXKHbOIO CTYNEeHs;
6 — nogada xonogHoi BoAu; 7 — BUMAPHUK HWXKHBOIO CTYMEHsl; 8 — KOHAEHCATOP HWXKHBLOTO CTYMEHS;

9 — U-nogibHuii r'pyHTOBUIA TENNOOBMIHHKK; 10 — KOMNPECOpP HUXKHBOTO CTyneHs; 11 — NnpuiMad TennoTu

PucyHok F.2 — Cxema TenmnoBoro Hacoca kackagHoro Tuny Ans onaneHHs npumilieHs ta MBI 3

BUKOPUCTAHHAM AK pKepera TenyioTn BepTUKaribHOro I"pyHTOBOFO TEennooOMiHHUKA
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OOOATOKH
(oboB'A3koBUIA)
3AXOOU BE3NEKW NPU NPOEKTYBAHHI TENNTOHACOCHUX CUCTEM
(Safeti arrangements. EN 12828:2003)

lMpu npoekTyBaHHi onaneHHs GyaiBenb 3 TennoBMMM Hacocamm HeobXiaHO AOTpuMMyBaTUCH Ta
BMKOHYBaTK BUMOIM 3 Be3nekun npadi, NoxexHoi 6e3nekn Ta oxopoHu goekinns 3rigHo HMAOIM 0.00-1.15
Ta iHWNX YUHHNX HOPMAaTUBHO-NPaBOBUX aKTiB YKpaiHW.

H.1 3aranbHi nonoxeHHsA

Cuctema onaneHHsi NoOBMHHA OyTW ykoMMnIiekToBaHa 3acobamm 6e3neku npu:

- NepeBULLEHHI MakcMMarbHO A40NyCcTUMOI poboyoi TemnepaTtypu;

- NepeBULLEHHI MakcMmManbHO A0NYCTUMOro pobo4voro TUCKY.

3acobu 6e3nekn BCTaHOBMNIOKTLCS BiANOBIAHO O0:

- TUNYy CUCTEMU OManeHHs, Hanpuknag, 3akputa 4Yn BigkpuTa cuctema;

- TUNy gKepena eHeprir;

- cnocoby nepepadvi TennoBOl eHeprii 4O CUCTEMW ONareHHs, Hanpuknag, KepoBaHa
aBTOMATM4YHO YU BPYYHY;

- HOMIHanNbHOI NOTYXHICTIi CUCTEMW TENMoNoCTa4YaHH4.

3acobu Gesnekn, HesanexHO Big TOro, BMOHTOBaHi BOHW, YM HE BMOHTOBAaHi, MOBWUHHI OyTK
HEBiA'€MHOI0 YaCTMHO CUCTEMU onarneHHs. HeobxiaHO AoTpuMyBaTUCS iHCTPYKLUIN 3 MOHTaXy npunaais
Ge3neku Big BUPOBHUMKA.

H.2 O6oB'sizkoBe 061agHaHHA ANA 3aMKHYTUX CUCTEM

H.2.1 3axucT Big nepeBuLEHHA MakCcuMarbHO SONYCTUMOI TemnepaTypu

KoxeH reHepaTop TenmnoBOi eHeprii MNOBMHEH OyTM YKOMMMEKTOBaHWW pene TemnepaTtypw,
BKIOYAYM cnevjianbHUM aTUmK, SKUIR pearye Ha NiaBULLEHHS TeMNepaTypu B1LLE BCTAHOBNEHOT MeEXi.

AKWwo TennoreHepaTop He YKOMMNIIEKTOBAHWI perne TemnepaTypu Ha 3aBofi, TO Takum npunag
noBMHeH OyTWM BCTaAHOBMEHWA B CUCTEMi skomora Onwkye [O TenmoreHepaTtopa i He [onyckaTtu
nepeBuLLEHHST pOobo40i TemnepaTypu B HbOMy BinbLue Hixk Ha 10 °C, WNAXOM BUMUKAHHA Y OOMEXEHHS
nogadi nanuea Ao MiHimymy (ams. pucyHok H.1).
PY \2 .

| N\ T\, 10K
T

1057

3 t
1 — MmakcMmarnbsHO gonyctuma poboya TemnepaTypa; 2 — akTMBauis pene Temnepartypu; 3 — BUMKHEHHS
cuctemu; 8 — TemnepaTypa, °C; t —vac, rog

PucyHok H.1 — TunoBe 3pocTtaHHs TemnepaTypu CUCTEMM Y BUNAOKy HECNPaBHOCTI
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Ao cuctema TennonocTtadaHHA MnpeacTaBnsde coboi TennoobMiHHMK | TemnepaTtypa B
NEPBUHHOMY KOHTYpPi MOXe NpPU3BeCTU 40 NapOyTBOPEHHSI Y BTOPMHHOMY KOHTYPi TENNOOOMiHHUKA, TO
pene TemnepaTtypu MOBWHHE 3YMWHUTW MNodayy eHeprii 4O APYroro KOHTYpy TennoobMiHHWKa 3a
A0MoMOror 610KyYOro KnanaHa, nigkno4YeHoro 4o NePBUHHOIO KOHTYPY TEMSO00MIHHMKA.

Ona HeponyweHHa nigHATTA  TemnepaTtypu Buwe 105 °C y NepBUHHOMY  KOHTYpI
TenNoobMiHHMKA, HEOOXiQHO BCTAHOBUTU KOHTpOSiep pobo4oi TemnepaTypu Ha BTOPMHHOMY KOHTYPI.

Ao cuctema TennomnocTtayaHHA Mpauloe He B aBTOMATUYHO PEeXWUMi, TO MNOBUHHI ByTu
BCTaHOBIEHI cneujianbHi pene Ansa aBapiilHOro OXONO4KEHHS.

Akwo cnctema TennonoctayYaHHsa obnagHaHa TennooOMiHHMKOM AN aBapiiHOrO OXONOMKEHHS,
TO pene Temnepatypy NOBMHHE BUKOHYBaTW (DYHKLIO 3aXMCHOro npunagy y Bunagkax nepeBuLleHHS
rPaHMYHOro 3Ha4YeHHs poboyoi TemnepaTtypu GinbLie Hix Ha 10 °C.

Pene Temnepatypu noBuHHe Bignosigatu Bumoram ctaHgapty EN 60730-2-9.

Byob-ska cuctema, Harpita TennooOMiHHMKOM, MOBMHHA OyTM o6nagHaHa 3anobikHUM
TepMoOaTUMKOM, SKUA MNPUNUHAE Nopady TEnrnoBOi eHeprii, konu poboya Temnepatypa B CUCTEMI
nepeBuLLMNIa MakCMMarnbHe 3HayeHHs. [ns TBepAonanvMBHMX YCTAaHOBOK (MPUCTPOIB), HeobxigHo
nepenbauntn hyHKLIOHYBaHHS KOHTYPY PO3MNOAiNEeHHst TENMOBOI eHeprii B yMOBax neperpisy.

H.2.2 3axucT Big nepeBuLEHHA MakCcMMarbHO 4ONYCTUMOrO TUCKY

H.2.2.1 3anobixHi knanaHu, ix XxapakTePUCTUKN Ta BUMOTU A0 YCTaHOBKM

KoxeH TennoreHepaTop CUCTEMM OManeHHs NOBMHEH BYTU YKOMMIIEKTOBaHMI xo4a 6 ogHUM 3a-
NOGIKHUM KnanaHoM AN 3axucTy CUCTEMW Bif, NEPEBULLEHHA MakCMMarbHOro pobo4voro TUCKy. AKWo
TennoreHepaTop He obragHaHW 3anobikHUM KranaHoM, TO BiAMOBIAHWIA NMpunag NoBUHEH OyTu BCTa-
HOBINEHUN B CUCTEMi AKoMora brnmxye 40 HbOro.

Mpun BUKOPUCTAHHI BinbLUe HiXX 0AHOro 3anobiXXHOro KnanaHa, knanaH po3paxoBaHMN HA MEHLLWI
TUCK, MOBUHEH MaTW NPOMYCKHY 34aTHICTb, He MeHwwe 40 % Big 3aranbHOro MNOTOKY.

3anobixkHun knanaH (41 KnanaHyW) NOBWHHI BUTPUMYBATWU 3aranbHUA TUCK Yy CUCTEMi Yum i
YacTuHax.

3anobixxHuI KnanaH NOBUHEH:

- Bignosigatu Bumoram EN 1SO 4126-1 i matn giameTp He meHwe DN 15;

- BiOKPUBATMCA MPU 3HAYEHHI TUCKY, SKUI HE NEePEBMILLYE MAKCMMArbHOro PO3paxyHKOBOroO TUCKY
B CMCTeMi Ta 3anobirtu 36inbLUEHHI0 MakcuManbHOro poboyoro Tncky GinbLue Hix Ha 10 %;

- OyTn BCTaHOBMEHUM TakK, W06 nepenag TUCKY y BXigHOMY TpybonpoBogi He nepesuityBaB 3 %,
a nepenag TUCKY B CNyckHomy Tpybonposoai He nepesuwysaB 10 % Big TUCKY, Ha SKuK
BigperynboBaHUin 3anobixKHUIA KnanaH.

3anobixxHi KnanaHuM NOBMHHI OyTWM BCTAHOBMIEHI B LOCTYMHWMX MicusX, sikomora Onwkye no
HanipHoro TpybonpoBoady TennoreHepatopa. MiX reHepaTopoMm TennoBOi eHeprii Ta 3anobikHUM
KnanaHoMm He MOXHa nif'edHyBaTu 3anipHy apmaTypy.

HeobxigHo nepenbauntn 6e3nedyHnin BMMycK TenmoHocia 3 cuctemu. Lle pocdaraetbca 3a
AO0MOMOroK BUKOPUCTAHHA BMMYCKHOrO TpybonpoBoay 3anobipkHOro knanaHa, k1 BigBoaUTb HAA IMLLIOK
TennoHocis B KaHanisau;to.

[nsa TennoreHepaTopiB 3 HOMIHANBHOK NOTYXHiCTIO Ginbwe 300 kBT HeobXxigHO 3acTocoByBaTU
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crneuianbHi 3axogn ©esnekn. [na ubOro BMKOPUCTOBYIOTb OXONOMPKYBaui TENSIOHOCIA, nig'egHadi B
Ge3nocepeaHii 6GNM3bKOCTI Bif 3anobikHMX KnanaHiB, Ta BUNYCKHUIA Tpybonposig Ansa BigBoay napu B
aTtmocdepy.

BunyckHuii  TpybonpoBig He noTpibeH, Konu reHepatop TENoBOi eHeprii obnagHaHui
AoaaTkoBMMUY perne TemnepaTypu Ta TUCKY.

H.2.2.2 Pene Tucky

KoxeH TennoreHepatop TennoBow MOTYyxHicTio Ginbwe 300 kBT noBuHeH Gytn obrnagHaHui
pene TUcky. AKWO BUPOOGHUKOM He nepenbadveHe Take obnagHaHHs, TO BiAMOBIAHUIA Npunaj NMOBUHEH
OyTv BCTAHOBMNEHUI B CUCTEMI iIkoMora Brivkye 4o TennoBOro reHepaTopa.

[Mpn BCTaHOBMEHHI HLIMX AOMOMDKHUX CUCTEM TenmnomnocTayaHHs, Hanpuknag, reniocucrtem,
nepenbadaeTbCa BCTAHOBMNEHHS BiANOBIAHMX Npunaais 6e3neku.

Ao poboumin TUCK Yy CUCTEMi OMNaneHHs NepeBULLMB 3adaHy Mexy, Yu y Bunagky nepepswu
nogadi XMBIEHHS, perne TUCKY MOBWHHE MepekpuBaTh nogady TEnnoBOl eHeprii Y4 nanvea, Ta 3HOB
BiOKPUTMCA NPU NOHOBMEHHI HOpManbHOi poboTn cucTemm.

Pene Tucky noBnHHe ByTu BigperynboBaHe TakMM YMHOM, W06 BOHO CnpaLbOoBYBaro paHile 3a-
nobixXHOro KnanaHa. Y cucreMax 3 TenfnoodMiHHMKaMK pene TUCKY MOXYTb He BCTaHOBMNIOBATUCS.

H.2.3 3axuct cuctemn npn HeJoCTaTHIN KiNbKOCTI BOAM

FepMeTUYHI CMCTEMM OMNaneHHs, OKpiM eNeKkTPoaHUX TennoreHepaTopiB Ta CUCTEM OMarneHHs, y
BTOPUHHOMY KOHTYpi TENNOOOMIHHUKIB MOBWMHHI OyTM o0OnagHaHi obmexyBadamyn piBHSA BOOAN 4K
nogioHMMn npunagamy, Hanpuknag, pene MiHiManbHOro TUCKY YW  perynatopoM BUTpaTth,  sKi
3abesneyatb 3axucT Big HaaMIpHOro nigBULLIEHHSA TeMnepaTypyu Ha MOBEPXHi HarpiBy reHeparopa
TENnoBOI eHepril.

O6mexyBaui piBHA BOAM (YW aHanoOrivyHi npunagm) He 3acTOCOBYKOTbLCA B TEMNMoreHepaTopax
HOMiHanbHOK NOTYXHiCTIO Ao 300 kBT, AKWO Npyv HegocTaTHIA KiNbKOCTIi BOAM Temnepatypa He
nigsuLLyeTbca 00 HeGe3neyvyHoro piBHS.

Mpu po3MilLleHHi reHepaTopa TEennoBOi eHeprii Bulle 6inblOCTi HarpiBanbHUX NPUCTPOIB,
obmexyBad piBHA BoAM (4n NOAiGHMI Npynaa) BCTaHOBMOETLCS AN BCiX TUMIB TEMNNOBMX reHepaTopiB.

H.2.4 Po3wuptoBanbHi 6aku

PoswuptoBanbHi 6akv npusHayeHi ons komneHcauii 3poctatoyoro ob'emy Boau 3a paxyHoK ii
HarpiBy, BKITO4auM MiHiManbHUIA pe3epBHMIA 00'em Boaun. PoswmptoBanbHUin 6ak NOBMHEH BignosigaTh
Bumoram EN 13831.

PoswwnptoBanbHuin 6ak Ta 3'egHyBanbHUN TpyGoNpoBO4 MOBUHHI:

- po3paxoBaHi Tak, Wob npu 3poCTaHHi TemnepaTypu 40 ii MakCUManbHOMO 3HAYEHHA, TUCK Y
CUCTEMI He nepeBuLLyBaB 3HayeHb, NpU AKUX pene TUCKY Ta 3anobixXHi KrnanaHu cnpauboBYOTh;

- BCTa@HOBMEHi B 3axXULLIEHUX Bif 3aMep3aHHA NPUMILLEHHSX YN 3axULLEeHi Bif 3aMep3aHHs.

MembpaHHi poswuptoBanbHi 6akm nigduparTbCAa 3a MakCUMmarnbHO AONYyCTUMOK pPoBoYOHD
TeMnepaTtypolo, ka He MOXe NepeBuLLYyBaTH 3HAYEHHS, BCTAHOBNEHOro NiANPUEMCTBOM-BUPOBHMKOM.

BcTaHoBnoBaTK ix kpallie Ha 3BOPOTHLOMY TPYOOMPOBOAI UM B TOYL CUCTEMU 3 HAWHUXKYOH
Temnepartypot. HeobxigHO TOYHO [OTPMMYBATMCA IHCTPYKLiM BMPOOHMKA 3 MOHTaXy [aHOro

obnagHaHHs. BkasiBku 3 nigbopy Micus ix BCTaHOBNEHHSA HaBedeHi B gogaTtky D, EN 12828.
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He ponyckaeTbCs po3MmillyBaTh 3anipHy apmartypy Mk poswmpioBanbHMM GakoMm Ta
reHepaTopoMm TENOBOI EHepril.

Cnig 3abe3neunTn po3KpUTTA TEMNNOBOI i30MsLii Ha Micui po3TallyBaHHSA 3anobikHUX npunaais
ANs iX TEXHIYHOro obCcnyroByBaHHS.

H.3 HeobxiaHe obnagHaHHA ANA BiOKPUTUX CUCTEM

H.3.1 Po3wwuptoBanbHi 6aku

TennoreHepaTopn y BIOKPUTUX CUCTEMaX MNOBUHHI NpUEAHYBATUCA OO0 pO3LMploBanbHUX Bakis,
SIKi BCTAHOBIOKOTLCS B HAMBULLLIM TOYL CUCTEMU OManeHHs.

PoswwuptoBanbHi 6aky nigdbuparTb, BUXOAAUYN 3 pO3paxyHKy TeMnepaTypHux 3amMiH o6'eMy Boau B
cucTemi.

PoswwuptoBanbHi  6akn y  BiOKpUTUX CUCTEMax MOBMHHI Oyt obnagHaHi  NepenuBHUM
TpybonpoBogoM Ta BiOKpUTUM TpybGonpoBoAoM Ans BuAaneHHs nosiTps. lNMepenusHun Tpybonposin
nigbupatoTb Takoro giameTpa, Wwob 3abe3neunT 3nmMB MakcMmarnbHOro ob'eMy Boan, sIKMA NOAAETLCSA B
cuctemy, TO6TO TPyBONpPOBIA NOBMHEH MaTK AiaMeTp Ha oauH TMNopo3Mip BinbLue, Hixx Tpybonposig Ans
3aMNoOBHEHHS CUCTEMM.

PoswwuptoBansHi  Gakn  Bigkputoro Tuny, 3anobixHi Tpybonposoaw, Tpybonposoau Ans
BMAArEHHS MOBITPsI Ta NepenueBHi TpyOoNpoBOAM NOBUHHI OyTW 3axXMLLEHI Big 3aMep3aHHs.

Cxemu cucteM 3 po3LumptoBanbHUMK Gakamy HaBeaeHi Ha pUcyHky H.2.

| 2
2 ﬁ %
L] .
3| ) o ° 1
A L
1 vt @ 1 ! @
_D.q_
6 8 8

1 — TennoreHepatop; 2 — po3wWwmrptoBanbHUn 6ak; 3 — 3anobikHuiA Tpybonposia, 4 — koMNeHcauinHNA
TpybonpoBia; 5 — nepenveHuiA Tpybonposia; 6 - TpyGoNnpoBia AN 3anOBHEHHSA cuctemu; 7 — obmMexxyBad

piBHs1 BOAW; 8 — 3BOPOTHMI Tpybonposig
PucyHok H.2 — lNMpuknaan BCTaHOBEHHS pO3LUMpPIOBanbHNX BakiB BigKpUTOro Tmny

H.3.2 3anobixHui, niaBigHWIA Ta KOMNEHcaLinHWIA TpybonpoBoau

TennoreHepaTopn NOBMHHI NigknNYaTnca 4o poswmptoBanbHoro 6aka ta matm Tpybonposig ans
BMAaneHHs nosiTpsa. PoswwuploBanbHMn 6ak NOBMHEH PO3MILLyBaTUCS Y BEHTUMLOBAHOMY MPUMILLLEHHI.
MigBigHMn Ta KOoMNeHcauinHuA TpybonpoBoaWn MPUEOHYHOTb A0 HWXKHBOI YaCTUHW PO3LLMPHOBANbHOMO

Oaka.
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MiHimanbHWn BHYTPILWHIN giameTp 3anobiXkHOro Ta KomneHcauinHoro TpybonpoBogy MOBUHEH

oyTu:
3anobixHuil TpyGonpoeig ds =15 +1, 4-/Omm (ane He meHwWwe 19 MM); (2)
KomneHcauiftimia TpySonpoBig dp =15 +1,04/0 mm, 3
ne @  — HOMIHaNLHa TENNOBA NOTYKHICTS TENNOreHEPaTOpa, KBT.

MepekpuTTa 3anobixkHOro UM KomneHcauinHoro TpybonpoBosis 3abopoHeHo. H.4 EkcnnyaTtauinHi
BumMoru H.4.1 3aransHi BUMoru

Ona 3abesnevyeHHa 6GesnedyHoi Ta edeKkTMBHOI poboTM cucTema onaneHHs MNOBMHHA ByTu
obnagHaHa:

- npunagamu Ans 30iNCHEHHA MOHITOPUHIY poboynx yMOB, Hanpukrnag, TemnepaTtypu, TUCKY B
3aMKHYTUX cUCTeMax Ta piBHA BOAM Y BiAKPUTUX CUCTEMAX;

- npunagamu KOHTponio poboyoi TemnepaTypu Ta/uu nojadi TEnroBOi  eHeprii  npu
BBiIMKHEHHI/BMMKHEHHI, CTYMiHYaCTOMY Y/ NIIaBHOMY peryrnoBaHHi;

- npunagamu, NpU3HaYeHMU 4ns peryntoBaHHs poboYvoro TUCKY B CUCTEMI TEMMONOCTayYaHHs.
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OOOATOK G
(oboB'A3koBUIA)
HACTAHOBA 3 NPOBEOEHHA BUNMPOBYBAHb TPYBOMPOBOAIB TEMITOHACOCHUX CUCTEM
nia TUCKOM
(Guide to good practice for pressure testing. EN 14336:2004)

Mpu npoBegeHHi BMNpoOyBaHb TPyOONPOBOAIB TEMMOHACOCHUX CUCTEM Mid TUCKOM HEeobXigHO
BMKOHYBATK TaKOX BUMOTK i3 6e3nekun npaui, NoxexHoi 6e3nekn Ta 0xopoHn goskinnga 3rigHo 3 HMAOIM
0.00-1.11 Ta iHWNX YUHHNX HOPMaTUBHO-MPABOBUX aKTiB YKpaiHW.

G.1 3aranbHi NOMOXeHHA

BunpobyBaHHs nig TUCKOM 3AINCHIOETBCH, $K NpaBuno, rigpasBniyHUM mMetogom. [pu
NHEBMATUYHOMY BMNPOOOBYBaHHI BUKOPUCTOBYETLCS IHEPTHWUIA ras Yu MOBITPA, ane Nnuwie y CyBOpoO
pernameHToBaHUX yMoBax.

Hebesneka npoBeaeHHa BUNPOOOBYBaHHSA 3 BUKOPUCTAHHSM CTUCHYTUX rasiB, TaKMX SIK a30T Yu
MOBITPS, HE 3aBXAM BPaAxXOBYETLCA. Y pobounx gianasoHax TUCKY KiNbKiCTb eHeprii B CTUCHYTOMY MOBITPi
um asoti B 200 pasiB Ginblia HixX y Takomy X ob'eMi BOAM Mpu TakoMy X TUCKY. Lla eHepria moxe
BMBIMbHATMCA 3 BUOYXOBOK CWUMOK Yy BUNAZKy, SAKWO 3'€QHaHHSA, Cekuis TpybonpoBoay UM iHLIMK
KOMMOHEHT CMCTEMW HE BUTPUMAIOTb BUNPOOYBaNbHOrO TUCKY.

Came 3aBadku Uuin obcTaBuHi rigpaBnivyHi BUNPOOOBYBaHHA Ha repMeTUYHICTb € Binblu
6e3neyYHnM MeTOAOM BUMNPOOYBaHHSI | TOMY BUKOPUCTOBYETLCS HaM4acTille.

B ymoBax, konu nHeBMaTu4Hi BUNPOOOBYBaHHSA € HEMUHYYMMW, Hanpuknag, skwo Tpybonposig
He MO)XKHa 3anoBHIOBaTWN BOOOO, TO NOBMHHI OyTK AOTpMMaHi HeobXiaHi 3axoan 6e3neku.

HeobxigHo goTpumMyBaTMCS HACTYMHMX Npoueayp Ta 3axoniB 6e3neku npy npoBeneHHi NHeBMa-
TWUYHUKX Ta rigpaBniyHMX BUNPoOyBaHb.

Mpouenypu BUNpobyBaHHS NOAINSATLCS HA HACTYIHI:

- rigpaeniyHun meToq BMNPOOYBaHHA Ha repMETUYHICTb, Lie MeTo, SIKOMY HaJaeTbCs nepesara,
OCKifbKM BiH € Binbll 6e3ne4yHnM Ta MoXKe BUKOPUCTOBYBATUCS Yy NepeBakHii BinbLIOCTI BUNaaKiB;

- MHeBMaTMyHe BUNPODOYBaHHA Ha FrepMETUYHICTb, MpU rigpaBniyHOMY BMNPOOYBaHHI TUCKOM,
BMKOPWUCTOBYETLCA MULIE Y TUX BUMaZKax, SKLWO He MOXHa BUKOPUCTOBYBATM BoAy (iHWY piauvHy) Ans
nepeBipKM repMeTUYHOCTI.

AKWO BMKOPUCTOBYETLCS MHEBMATUYHE BUMPODOYBaHHA Ha repMETUYHICT 3a [JOMOMOro
noBiTps, asoTy 4YM [JocnigHoOro rasy, TO BOHO MOBWHHE NPOBOAUTUCA nepen rigpaBnivyHUM
BUNpOoOyBaHHAM.

G.2 NMpouenypu

G.2.1 AHania cuctemun nepes BMNpoboByBaHHAM

lMepea npoBeneHHAM BUNpoboByBaHHSA HEOOXiAHO odepKaTu BigNOBIAI HA HACTYMHI 3anNUTaHHS:

a) un Byna cuctema npomuTa (ounLeHa);

©) un Bignosigae BMbpaHmMn MeToq NpoBeAeHHs BunNpobyBaHHs OyaiBenbHUM yMoBaM Ta yMOBaM
ekcnnyaTauii 06'ekTa;

B) YU/ AOUINbHO MPOBOAMTU MHEBMATUYHI BUNPOOYBaHHSA, ONsl BUSABMEHHS OCHOBHUX Oe(EKTIB,

nepeg NPOBEAEHHSIM riapaBnivyHNX BUNPOOYBaHb;
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) Y4 MOXYTb 3anuLINTUCSA Yy TPYOONpOBOAi HE BUCYLLEHI 30HU (KapMaHK), siki MOXYTb MPU3BECTU
y noganbLUoMy OO NOLWKOMKEHHS CUCTEMMU Bif, MOPO3Y;

4) SIKUM MeTOAOM [OUiNbHO NPOBOAUTU BMNPOOYBaHHA B OKPEMMX BuNagkax, Hanpuknag, y
BMCOTHUX ByaiBnsax, e npu rigpaenivyHnx BUNpoOyBaHHAX, BUCOTA BEPTUKANIbLHUX CEKLi TpybonpoBoais
obmexyeTbcsa yMOBaMn JOMNYCTUMOrO TUCKY B HUX. Pa3om 3 TUM Yy KOXHin Touui TpybonpoBoaiB NOBMHEH
OyT\ NpuknageHnn BunNpobyBanbHWIA TUCK , LLO NepeBulye poboyumnii Tuck y 1,3 pasa;

€) UM 3arepMeTM30BaHi NOTEHLINHO HEGE3NeYHI Micust cUCTEMMU;

X) UM po3paxoBaHe oKeperno i HeobxigHe obnagHaHHs, Hanpuknag, BOAONPOBIOHA Mepexa,
BOASIHUI Hacoc, 3anobikHWK KOMMpecopa TOLWO, Ha OinblMA TUCK, HXXK TUCK y TpybonpoBodi, LU0
BMNPOBOBYETLCS;

3) SIKi NOLLKOOXKEHHS MOXYTb BUHUKHYTW Y BUNAAKy BUSIBIEHHS MPOTiKaHb;

n) 4 € kBanigikoBaHMN NepcoHan Ans NpoBedeHHS SAKICHOI nepesipkn cuctemm nig 4ac ii
3anoBHEHHS;

K) u4nm [pocTynHil Ans CrnoCTepexeHHss BCi 4aCcTMHM CUCTEMM, B SKiM  BigOyBaeTbCs
BMMNPOOOBYBAHHS;

n) YN MOXHA 3anULLMTU CUCTEMY 3aMOBHEHOK YACTKOBO, SKLIO Hi, TO HeobXxiaHO nepenbaunTn
AOCTaTHbLO Yacy Ans ii 3aNoBHEHHS, BUNPOOOBYBaHHSA Ta 1i OMOPOXKHEHHS;

M) 4M  OouinbHO 3'egHyBaTM  YAaCTMHU  Pi3HUX CUCTEM [ONs  NPOBEAEHHS OAHOYaCcHOro
BMMNPOOOBYBAHHS;

H) 9K LUBMAKO MOXHO 3anoOBHUTU CUCTEMY i3 3BMYAMHOrO BOAOMNPOBOAY, BPaxXOBYHOUM BUCOTY
OyaiBni. Y pasi, Konn HeobxigHU 06'eM nogadi i3 3BMYaNHOro BOAOMNPOBOAY HEQOCTaTHIN, TO 40A4AaTKOBO
HeoOXxigHO NnependavnTn pyvHe UM MexaHiyHe HarHiTaHHs.

G.2.2 lgpaBniyHe BMNPOOYBaHHA TUCKOM

G.2.2.1 lNigrotoBKa

HeobxigHO BUKOHATK HACTYNHI Aii nepe NpoBeAEeHHAM rigpaBiyHOro BUNpoOyBaHHS:

a) NepekpuTK, YN 3arepMeTn3yBaTu BCi BIOKPUTI KiHLi Tpybonpoeoay;

0) Buganutn Ta/um 3arepmeTnsyBaTu NOTEHUINHO Hebe3neyHi YacTMHn Tpybonposoay, 30Kkpema,
GiTMHIN, pene TUCKY, KOMMeHcaTopu TOLO;

B) 3aKpMTW BCi KnamaHM Ha KiHUSAX cekuii TpybonpoBoay, WO BUNPOOOBYETLCH; 3aKpinuTy
KnanaHu, sIKLLO BOHM He 3aKpinsieHi i MoXyTb CcTaTy NPUYMHOLIO BiOpaLii;

r) BiZKPWUTM BCi KNnanaHu B Mexax CekLji, Lo BUNpoboBYETLCS;

) NepeKkoHaTUCh, WO BCi HaMBULLI TOYKM cucteMm obriagHaHi NoBiTPsSIHAMK KnanaHamu, Ta LWwo
BOHW 3aKpWUTI;

€) NnepekoHamTechb, WO BMNpoOyBanbHUN MaHOMETP CrpaBHUI, PO3pPaxOBaHWN Ha HeobXigHwi
TWCK Ta CTPOK MOro NOBIPKM HE MUHYB;

X) NepekoHanTecsl y HasiBHOCTI HEOOXIAHUX 3NMBHUX KPaHIB Ta LUMAHrB 411 BiABeOEHHS piguHu
y KaHanisauito;

3) BM3HA4TE ONTUMarnbHUA Yac NPOBEAEHHS BUMPOOOBYBaHHS, BUXOOAYM i3 MOro TPUBAmMOCTI,
nicnga NpoBeAeHHs BCiX MiArotToBYMX npoueayp.

G.2.2.2 NpoBeaeHHs BUNPOOYyBaHHS
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[Mpu npoBeaeHHi rigpasnivyHoro BUNpobyBaHHS HeOBXiAHO BUKOHATU HACTYMHI npoLeaypu:

a) Npy HanoOBHEHHI CUCTEMM BOOOKO UM iHLLOK PIAMHON, PETENbHO NEpPEBIPTE BCIHO CUCTEMY Ha
HasiBHICTb NPOTIKaHHA 3a LYMOM MOBITPS, LLO BUXOANUTb, YU BidyarbHO;

0) cucTtemaTMyHO BUOAnNsUTe 3 CUCTEMU MOBITPSA Yepes ii BEPXHi TOYKMY;

B) nicnsi 3anOBHEHHSA CUCTEMW BOAOK NiABULLMTU TUCK OO TECTOBOro 3HayeHHs Ta 3adiikcyBaTtu
noro;

r) 9KWO TUCK najae, NepeBipuTM 3anipHy apmartypy, OrfsHYyTW cucTeMy, nepesipuTtn i Ha
HasABHICTb BUTOKIB;

O) SKWO CTaH CUCTEMM 3aOBifIlbHUA, TO HEODOXiAHO Le 3acBiguuTn Yy OOKYMEHTI nignucamm
npeacTaBHMKa KnieHTa Ta npauiBHMKa, BiANOBIAANLHOMO 3a NPOBeAeHHs! BUNpobyBaHHS.

G.2.2.3 KiHeupb BUNpobyBaHHS

[Micnsa 3akiH4eHHSA BUNpoOyBaHHS, HEOBXiAHO NPOBECTU HACTYMHI Aii:

a) 3HU3NTU TUCK;

0) CNOPOXHUTU CUCTEMY ANSA NPOBEAEHHS, Y pa3i HeobXiAHOCTI, HACTYNHUX NpoLeayp:

- PEMOHT MOLLKOIKEHMX CEKLN;

- 36inbLlUEHHS (3MEHLLEHHS) ceKuil, Wwo BUNpoboByeETLCS;

- y pasi noTpebun 3anoBHUTM CUCTEMY iHLLIOK PEYOBMHOK, HaNpuKnag, NoBiTpsIM, Napok TOLLO;

B) nepea OMOPOXHEHHAM, AN nonepeikeHHs PyMHYyBaHHA CUCTEMU Big BHYTPILLIHLOIO
PO3piMXKeHHs, NepeKoHaTHCb, WO 3NUBHI KNnanaHu CUCTEMU BiOKPWTI;

r) y HeoOXigHWX BuNagkax o4McTUTM TpybOoMpoBig 3a AOMOMOrol HarpiToro MOBITPSA YNPOOOBX
JEKinNbKoX roguH.

G.2.3 lNMHeBMaTWYHI BUNPOOYBaHHSA TUCKOM Micns rigpaBnivyHMX BUNpobyBaHb

G.2.3.1 lNigrotoBka

MNepen npoBeAeHHsIM MHEBMATUYHOIO BUNPOOYBaHHS HEOOXIAHO:

a) Npu3Ha4MTK BignosiganbHy 0coby 3a npoBedeHHs BMNpobyBaHHS. BignosiganeHa ocoba mae
KepyBaTu MigroTOBKOK YCTAHOBKM A0 BUNPODOYBaHHS, KepyBaTu NPOBEeAEHHAM BUNPOOyBaHHA Ta, Mo
3aKiH4YEHHIO BUNPOOYBaHHSA, KOHTPOMIOBATU HOpMani3auito TUCKYy B CUCTEMi, @ TakOoX nigrotyBaTtu i
0POpPMUTK 3BIT NPO NPOBEAEHHS BUNPODOYBaHHS;

0) micnsa 3akiH4eHHs BMNpobyBaHb, cucTeMa NoBMHHa GyTU NpyBeAeHa A0 CTaHy, Wwo 3abesnevye
il excnnyaTauito B yMOBax po3paxyHKOBOro pobo4oro TUCKY;

B) 3arepmeTusyBaTy BCi BiOKpUTi BUXoau;

r) BuoanuTu Ta/uu 3arepmeTusyBaTu yCi NOTEHUiIMHO Hebe3neyHi AingHK1 cuctemMu, IiTUHMM Ta
NIYUIBHUKK, perne TUCKY | KoMneHcaTopu;

) NepekpuTn, 3arepMmeTnsyBaTth BCi KnanaHu Ha KiHUAX CeKLUii, Lo BMNPOOOBYETLCS;

€) BigKpuTW BCi KnanaHu Ha AinsHuj, Wwo BunpoboByeTbCH;

X) NepekoHaTnCs, WO BCi HaWBULL TOYKM CMCTEMU MalOTb MOBITPOBIABOAM, SKi nepebyBatoTb y
3aKpPUTOMY MOSIOXKEHHI;

n) nepekoHaTucs, Wwo Tpybonposig OCHaLLEHWIA MaHOMETPOM, PO3PaxOBaHUM Ha BUMPOOYBHUIA
TUCK, Ta O CTPOK NOro NOBipPKM HE MUHYB;

K) 3a6e3nevnTn KOHTPOSb NoAadi CTUCHYTOrO MOBITPS;
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n) 9KWo Ans npoBefdeHHs BUNpoOyBaHHSA NoJaeTbCs NOBITPA 3 GinMbLIMM TUCKOM, HiX Le
HeoOxigHO, TO A0 3'egHyBanbHOro TpybonpoBoAdy MiAKMoYalTb pPeaykuilHWiA KranaH, MaHoMmeTp Ta
3anobiXkHWUI KNanaH aAns BMPiBHIOBaAHHA TUCKY 40 BUNPOOyBarbHOro;

M) YCi THyYKi 3'eHaHHS, sIKi NoAalTb MNOBITPS, NOBMHHI OYyTK cTapaHHO 3adikCoBaHi;

H) nepen NPoOBEAEHHSM BMMNPOOOBYBaHHS, HEOOXiQHO PO3MICTUTM NepcoHan Ha 6e3neuvHin Big
TpybonpoBoay BiACTaHi;

n) MoBiTPA MOBMHHE NOAABATUCHA MOBISIbHO Ta KOHTPOSIOBATMCS PEAYKUINHUM KrianaHoMm, SiKUi
BCTaAHOBMNEHNI Ha BUNPOBYBanbHUIN TUCK;

p) Npy nogadyi noBiTps i3 mKepena 3 OinNbll BMCOKMM TWUCKOM, Ha BXOA4i B CUCTEMY WNOro
TemnepaTtypa 3HWKYeTbCs. Npu NigBuLLEHHI TemMnepaTypu BiAMOBIOHO NOYMHAE NiABULLYBATUCH TUCK Y
Tpybonposogi. [1ns Toro, wob TUCK NOBITPS HE NepeBuLLYBaB PO3paxyHKOBOrO BUMPOOYBanbHOIO TUCKY,
HeobXigHO MpuUrHATK BigNOBIAHI 3axogun. Y Oyab-aKoMy BMNadKy HeoOXigHO nigkmounTn 3anobiXkHuA
KnanaH, HaCTPOEHUIN Ha PO3paxoBaHUN TUCK,;

C) nig Yac npoBefeHHs BUNPOBYBaHHSA, KaTeropMyHo 3abBOPOHEHO MepEeBipATM 3BapHi LWBW 3a
O0MOMOrOH NPOCTYKYBAHHS.

G.2.3.2 PernameHT BMNpo6oByBaHb

IMig yac npoBeaeHHsI NHEBMATUYHOIO BUNPOGYBaHHS, HEOOXIAHO MPOBECTU HACTYNHI Ail:

a) 30inbLuyBaTK TUCK NOBITPs He BinbLue Hixk Ha 0,5 6ap;

6) yepes 10 xB nicnst no4aTKy BUNPOOYBaHb OrMNSIHYTU CUCTEMY AN BCTAHOBJIEHHS MiCLIb BUTOKY
MOBITPS, 32 3BYKOM Y/ BUKOPUCTOBYIOUM MUITBHUIA PO3YUH;

B) 3HU3UTU TUCK.

G.3 lokymeHTauin

Micna npoBegeHHa BUNPOBOBYBaHHSA TUCKOM (IKCYOTbLCA HACTYMHI OaHi: — Aata NpoBeLEeHHs
BMMNPOOOBYBAHHS;

- XapaKTepUCTMKN CUCTEMM ONarneHHs, BKIYAUN XapakTepucTnku Oyaisni Ta MakcMmMmarnbHuin

pobounii TUCK;

3Ha4YeHHA BI/II'IpO6yBaJ'IbHOFO TUCKY;

4YacoBMI NPOMIXKOK NPOBEAEHHST BUNMPOOOBYBaAHHS;

npi3BuLLa nepcoHany, siki 6panu y4actb y NpoBeaeHHi BUNpoOyBaHb.
dopma H.1 — TunoBui 3BIT Npo nNpoBeAeHHs BUMNpobyBaHb Mifg TUCKOM. 3BiT MOBMHEH

BiZNOBIAATM TEXHIYHMM IHCTPYKLISIM | BUMOram npoekTy.

53



OCTY b B.2.5-44:2010
dopma H.1

TunoBuM 3BIT NPO NpPoBeAeHHA BUNPOoOGyBaHb Mig TUCKOM

MpoekT

Appeca

[MpisBuLLEe 3aMOBHMKA

Apgpeca

Cucrtema, sika nepeBipsaeTbCs
[insHka cnctemun, aka nepeBipseTbCA
YcTaHoBKa, sika NepeBipseTbCs
MeTton BunpoboByBaHHA (rigpaBnivHui
Y MHEBMATWNYHWIA)

O6nagHaHHs, sike BUKOPUCTOBYETLCS
BunpoGyBansHum Tuck, klla
TpuBanictb, rog

Temnepatypa, °C

PesynbTaTti

3ayBaXKeHHS

CraHgapT sakocrTi

Mignucu

3BiT cknaB
lNocapga
3acBigyeHo

Ons

[ara

NOCUJ1aHHA
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BIANOBIAHICTb NO3HAYEHb, MPUAHATUX Y LLbOMY CTAHOAPTI, TEPMIHAM, AKI MPUAHATI

B HAUIOHAJIbHUX OOKYMEHTAX

MosHakw |5 /ANOBIA- Onwc OpuHmLS
HUKK BUMIPHOBaHHS
Ci Csx |lMnTOMa TEnnoeMHICTb enemMeHTiB OyaiBni Btxrog/m>x°K
KoediuieHT edbekTMBHOCTI TENMOBOro Hacoca Aans
COPgset @ren  |NOTpedu rapsivoro BOAONOCTa4YaHHS Npy BCTAHOBMEHIMN -
Temnepatypi B.et y 6aLi-akymynaropi
fas fop.c PospaxyHkoBui koedilieHT ANna NpUegHaHNX CUCTEM -
fuL foom Po3paxyHkoBuin KoeiLiEHT TeNSI0BOro HaBaHTaXXEHHS -
Forw fran PospaxyHkoBun koedilieHT aAna CUCTEM rapsiyoro )
BOAOMOCTaYaHHS
EnexkTpuyHa NoTYyXHICTb, sika CNOXMBAETLCA TEMNOBUM
Dip, el, oset Nmax |Hacocom Ha noTpebu rapsiioro BOAOMNOCTa4YaHHSA Npu kBT
TeMNepaTypi Oset
Pel Pen EdekTnBHa cnoXusaHa enekTpmyHa noTY>XHICTb KBT
Q Q Tennosa eHepris kBTxrog
3aranbHa KinbKicTb TennoBoi eHeprii HeobxigHoT ans
Quaiy Qaos.rerm 3af0BoneHHs Aob6oBoi NoTpebu y rapsadin sogi KBT>ron
Qs Qa Tennoea eHepris, Wo 36epiraeTbca B 0aLi-akyMmynsTopi kBTxrog
Qop Qon Ten_nosa eHeprisi, ika HeobXxigHa NPOTArom 3agaHoro KBTXrog,
nepiogy
Qs Yemp.6 |Tennosi BTpaty B baui-akymynaTopi 3a NeBHU nepiog kBTxrog
Qe Qe Eg)menl;':_ll/l::;e;) i(|<op|/|CHa) KinNbKiCTb eHeprii B 6aLi KBTxrog
dis Oemp.s | LLlOAEHHI NUTOMI TennoBi BTpath B 6aLli-akyMynsaTopi KBTXFO,EI,/(,EI,O6aX,EI,M3)
top T 3agaHun nepion, roa
teneray, HP oo TpuBanicTb Nepiogy CNOXWBaHHS €Heprii TENIOBUM ron
: : HacocoMm
Vs Vs |O6'em 6aka-akymynstopa am°
Vbpeo Mg |O6'em nogadi npoTsirom 3agaHoro nepiogy npm 60 °C om°
Vis Memp.s | OB'€EMHA KINbKICTb TENNOBUX BTPAT Yy GaLi-akymMynsaTopi am’
Voot M, Ob'em ra_pﬂqo'l' BOOW TeMNepaTyporo Osg, SKa Mae Taky X e
eHTanbnito 9Kk Qpp
Dys Qvcr | TennoBa NOTYXHICTb NPUELHAHUX CUCTEM KBT
) Tennosa NOTYXHICTb TEMMOBOro Hacoca, KUK
DHW Qran BUKOPUCTOBYETLCS A1 rapsyoro BOAONOCTAYaHHS KBT
(o Qr TennoBe HaBaHTaXEHHS KBT
o Tennosa NOTYXHICTb TEMMOBOro Hacoca npu
hp, Bset QTH, t TeMHepaTypi 0 kBT
set
Dyp Qru  |[TennoBa NOTYXHICTb TEMSIOBOro Hacoca KBT
Dsy Qcuem | TENNOBA NOTYXHICTb CUCTEMM TENJIONOCTAYaHHS KBT
A A TennonposigHicTb B1/(Mx°C)
Ocw tye. TemnepaTypa Ha Bxogi (xonogHa Boga) °C
Obpset ts 3agaHa Temnepatypa B 6aui-akymynaropi °C
6, ¢ PospaxyHKOBe 3HAYEHHs1 TemnepaTypu 30BHILLIHBOrO °C
0 NnoBiTPA 415 CUCTEMN ONaneHHs
6, . th CepegHe _3HaYeHHs TemnepaTtypu 30BHILLHBOrO MOBITPS °C
g fiad | nna gaHoi MicueBocTi
Brmin tA}G MiHimanbHa TemnepaTtypa raps4oi Boay Ha nogadi °C
Oset t 3agaHa Temnepartypa °C
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