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rOCT P 56777—2015
BeepeHune

HacToswwnii cTaHgapT SBASeTCa O4HMM W3 CTaHAApTOB, pa3paboTaHHbIX C Y4YeTOM OCHOBHbIX
HOPMAaTUBHbLIX MOJIOXEHWUI eBponelickux cTtaHgapToB cepuu EH 15316. B KOTOPbIX YCTAHOBJIEHbl MeToAbl
pacyeTa noTpebsieHUA 3HEPropecypcoB B CUCTEMax reHepauuu Tensa (KOTefbHOW UAn TenioreHepaTopHoOi
YCTAHOBKM) AN (PYHKUMOHUPOBAHUS pacrnpenenuTesibHOW U/Mam akkyMynupylowein nogcuctemsl. Pacuer
OCHOBbIBaeTCA Ha 3KCMnayaTauMOHHbIX MokKasaTensix 060pyAoBaHuUs, NpUBELEHHbIX B cTaHgapTax Ha
o6opyfoBaHWe, M Ha APYrUX MoKasaTensax, HEO6XOAUMBbIX A1 OLEHKW NPOU3BOAUTENBLHOCTU W3AeNuid,
ABNAIOLWMXCA YACTbIO OCHOBHOIO M BCOMOraTte/ibHoro 060pyA0BaHus.

MeTog pacueTa UCMOMb3YIOT B CNEAYIOWMUX CAyYasx:

- OUEeHKa COOTBETCTBUS YCTAHOBJ/IEHHbIM AaHHbIM, BbIPAXEHHbIM B B/E PACYETHOro pacxoja aHepruu;

- ONTUMU3AUWUS  IHEPreTUYEeCKMX  XapakTepuUcTWK  3anpoeKTMPOBAHHOW  CuUCTeMbl  reHepauuu
NMocpeACTBOM PAcUeTOB HA Pa3/IMUHbIX BO3MOXHbLIX BAPUAHTHbIX PELIEHUsIX;

- oueHKa pe3y/nbTaTOB BO3MOXHbIX 3Heproc6eperalwLmx Mep B CyLecTByOLWel cucTemMe reHepayum
nocpefcTBOM pacyeTa pacxofa 3HEepruu, Kak ¢ yueTOM MPUHSATUS aHeprocGeperarolmnx Mep, Tak u 6e3 ux
yueTa.
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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKOW SGELEPAULMUM
KOTENbHbIE YCTAHOBKW

MeTop pacuyeTa 3HepronoTpe6seHUs N ahPeKTUBHOCTMN

Boiler installations. Computational method of energy consumption and effectiveness

[ata BBegeHna — 2016—07—01
1 O6nactb NpUMeHeHUs

HacTosiwunii cTaHAapT ycTaHaBinBaeT MeToAbl pacyeta NoTpe6eHNsi 3HEPropecypcoB v onpeaeneHuns
KM/ KOTeNbHbIX U TEFWOreHBPaTOPHbIX YCTAHOBOK AJ/151 OTON/IEHUSA MOMELLEHUR U CUCTEM GbITOBOrO FOPsiYEro
BOAOCHAa6XeHUsi, paboTalolWmx Ha OPraHMYECcKOM TOMNBE MyTeM CXUTaHus.

O6nacTb NPUMEHEHUSI CTaHAapTa pacnpocTpaHsieTcs Ha cTaH4apTU3auuio:

- HEO6XOANMbIX BXOAHbIX AAHHbIX:

- MeToja pacueTa;

- pe3ynbTaToOB pacyeTa
ONs TennoreHepaToOpHbIX YCTaHOBOK A/ OTOMJIEHWS MOMELWEeHUin nogcucTeMamu CxuraHus Tonavsa
(KoTnamu), Bk/OUas aBToMaTM3aLuio ynpaBieHus.

HacTosawwunii cTaHAapT Takke NPUMEHUM A5 C/lyyas KOM6MHUPOBAHHOM TenoreHepaumy 4ns 6bITOBOIO
ropsiuero BoL0OCHa6GXeHNsI U OTONJIEHUS NOMeLLeHUA.

2 HopwmaTuBHbI€ CCbIJIKN

B HacTosfllem cTaHAgapTe NCMO/b30BaHbl HOPMaTUBHbIE CCbIJIKM Ha cnejyolwne cTaHaapThbl:

FOCT 23172— 78 KoTnbl cTaunoHapHble. TepMUHbI U onNpeaesieHuns.

rOCT P 31856—2012 (EH 26:1997) BopoHarpeBaTenu ra3oBble MrHOBEHHOro AelcTBUS C
aTMocepHbIMKU ropenkamMmu Ans NponsBoACcTBa ropsAvyein BoAgbl KOMMYHa/lbHO-6bITOBOrO HazHavyeHusa. O6une
TexHn4yeckne TpeboBaHUA N MeToAbl UCMbITAHWIA

FOCT P 51733— 2001 KoTnbl ra3oBble LEHTPasIbHOTO OTOMJIEHUS, OCHAaLleHHble aTMOoCqepHbIMU
ropenkaMmv HOMUHaNLHOW Ten/10BOM MOLWHOCTLI0 A0 70 KBT. Tpe6oBaHUsA 6e30NacHOCTM U MeToAbl UCMbITaHWUA

FOCT P 53634— 2009 (EH 656:1999) KoTnbl rasoBble LEeHTPasbHOrO OTOM/JEHUSA, KOTAbl Tuna «B»,
HOMWHa/IbHO Tena0BO MOLWHOCTbIO CBbilWwe 70 KBT, HO He 60s1ee 300 kBT. O6umne TexHn4Yeckne TpeboBaHUa 1
MeToAbl UCNbITaHWIA

FOCT P 54442—2011 (EH 303-3:1998) KoTnbl oTonutenbHble. YacTb 3. Fa30Bble KOT/bl LLleHTPasbHOro
oTonneHus. Arperat, COCTOSIWMIA M3 Kopnyca KoT/la W ropesiku C NpUHYAUTENbHOM nopadvein Bo3gyxa.
Tpe6oBaHUA K TEN/TIOTEXHNYECKUM UCMbITAHNAM

FOCT P 54826—2011 (EH 483:1999) KoT/ibl ra3oBble LeHTpanbHOro otonsieHus. Kotnbl Tuna «C» ¢
HOMMWHa/IbHOW TEMJI0BOW MOLWHOCTbLIO He 60siee 70 KBT

FOCT P 54856— 2011 TennocHabxeHne 3paHunii. MeToguka pacuyeTa 3IHEpronoTpebHoOCTM W
3P PEeKTUBHOCTN CUCTEMbI Ten0reHepaynm ¢ CoOIHEYHbIMU YCTaHOBKamMu

FOCT P 54865— 2011 TennocHabxeHne 3paHuii. MeTogumka pacyeTa 3HepronoTpebHOCTU U
3P PeKTUBHOCTN CUCTEMBI TensioreHepaunn ¢ TensI0OBbIMWU Hacocamu

FOCT P 56776-—--—-- 2015 CwncTeMbl NpPUroTOB/IEHUA ObITOBOrO ropsiuero BoJoOCHabxeHusi. MeTop,
pacuyeTa aHepronoTpebsieHnsa n ahPEKTUBHOCTMN

FOCT P 56778— 2015 CucTembl nepegayu Tenna A8 OTON/EHUA NOMeLeHUH. MeToanka pacuyeTa
3HepronoTpeb6ieHna n adpPeKTUBHOCTHU

NMpumeyaHune — MNpu NOIL30BAHUM HACTOSLLMM CTAHAAPTOM Lie/1eCO06Pa3HO NPOBEPUTL AECTBUE CChITOUHBbIX
CTaHAapTOB B MHAIOPMALVOHHOM CUCTEME O6LLErO Mosb30BaHUs — Ha 0MUMabHOM caliTe defiepasibHOro areHTCTBa
Mo TEXHUYECKOMY PETY/IMPOBAHNIO U METPOJIOTN B CETU NHTEPHET UM NO eXXEroAHOMY UH(OPMAaLMOHHOMY yKa3aTesto
«HaumoHanbHble CTaHAapPTbl», KOTOPbI/i OMy6/MKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TeKyluero rofa, U Mo Bbimyckam
€XEeMeCAYHOro MH(POPMALMOHHOIO yKasaTe s «HalvoHaslbHble CTaHAaPTbI» 3a TEKYLLMIA rof. EC/v 3aMeHeH CCbUI0UHbIN
CTaHAapT, Ha KOTOpbIli AaHa HeJaTMPOBaHHAsA CCbIKa, TO PEKOMEHAYETCS1 UCMOJIb30BaTh AEMCTBYHOLLYI0 BEPCUIO 3TOTO
CTaHAapTa C y4eToOM BCEX BHECEHHbIX B faHHYI0 BEPCUIO M3MEHEHWIA. ECM 3aMeHeH CCbUIOUHbIV CTaHAapT, Ha KOTOPbI
[JaHa [aTUPOBaHHAsA CCbINKa, TO PEKOMEHAYETCS MCMO/Mb30BaTb BEPCUIO 3TOr0 CTaHAapTa C yKa3aHHbIM BbIlWe rofoM

N3paHue oduynanbHoe
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yTBEPXAEHUS (NPUHATKS). ECAM nocne yTBepXaeHWsi HACTOSLLEro CTaHAapTa B CCbIIOYHbI CTaHAAPT, Ha KOTOpbI AaHa
[aTVpoBaHHas CCbIIKA, BHECEHO U3MEHEHME, 3aTparnBatoLLee NosIokKeHVe, Ha KOTOPOE AaHa CCbIIKa, TO 3TO MOJIOKEHVE
pekoMeHAyeTCsi NPUMeHsITb 6e3 yyeTa JaHHOr0 M3MeHeHUsi. EC/M CCbIIoYHbIA CTaHAapT OTMeHeH 6e3 3ameHbl, TO
MOSIOXKEHME, B KOTOPOM AaHa CCbI/IKA HA HEro, PEKOMEHAYEeTCs NPUMEHSITb B YACTK, He 3aTparnBatoLLeil 3Ty CCbUIKy.

3 TepMI/IHbI, onpepgeneHunsd, 0603HaYeHUs 1 eaAnHnybl N3MepeHnA

3.1 TepMuHbI N onpegesieHns

3.1.1 Bbicwasa Ten/q0TBOpPHAasA cnocobHocTb: KonuuyecTBo Tenna, NpuMBefeHHOE K eAWHULE Beca
obbema TonnuBa, BblAesIeHHOE MPW ero NoJIHOM CropaHun npu NOCTOSAHHOM AaBsieHuu, pasHoMm 101320 Ma.
N OXJTaXAeHUn NPOAYKTOB CropaHna A0 TeMnepaTypbl OKpyXatoLwein cpeabl

MpumevaHunsa

1 3Ta Be/MUYMHa COAEPXMUT CKPbITYIO TensoTy o6paTHOro BOASHOro napa, Bnary, cogepxaltieica B Tonmee n
06pasoBbiBatoLLEliCs NPKU CropaHUK CoAepxallerocsi B TONMBe BOJOPOAA.

2 B cooTBeTCcTBUM C (1) BbICLIYIO TEMIOTBOPHYIO CMOCOOHOCTbL MPENMYLLECTBEHHO MPUMEHSIOT BMECTO Hu3Lel
TEN/I0TBOPHOI CNMOCOBHOCTY.

3 B HM3WeNA Ten/IoTBOPHOM crnocobHocTn (cM. 3.1.13) He yunTbIBaeTCA CKpbITas TensoTa napoob6pas3oBaHus,
BblAeNAloWasacs Npu KoHAeHcaumm BoAAHOro napa.

3.1.2 BcnomoraTtesibHass 3Hepruna: D/1eKTPO3HepPrusa, Ncnosb3yemas NHXEeHepHbIMU yCTaHOBKaMu B
uenax nogAepxaHusa npeobpasoBaHWs  3Heprunm  ANA  yAOB/IeTBOPEHUA  noTpebHOCTM  cucTem
TensoCcHabXeHns 3gaHni.

n punmMmedyaHne — Croga BKIoYaoT QHEPIrno Ha BEHTU/IATOPbI, HACOCHI, 3/TEKTPOHUKY U T. AO.

3.1.3 koTen (TennoreHepaTtop): KOHCTPYKTVBHO 06bEAUNHEHHbIN B OAHO Lies1oe KOMMIEKC YCTPONCTB
ONA NOJydYeHWsi napa Wau AJis Harpesa BOAbl MOA AaBJ/IEHWEM 3a CYeT TEernjI0BON 3HEPruy OT CXKUraHus
TonnuBea.

MpuMeuaHue — AJanTMPOBaHO A4N1s Leneii HacToswero ctaHgapTta n3 FTOCT 23172

3.1.4 «koathdunuyneHT Tonnonepepaunm: KonuuyecTBeHHas XapakTepucTuka, onpegensawouias
KONMYecTBO Tensa, nepefaBaemMoe OT HarpepalwLWero NoToka K HarpesaemMomMy B eiMHULY BpeMeHUn yepes
efINHNLLY MOBEPXHOCTU MIOCKOW CTEHKM NpU pasHocTu TemnepaTtyp 1'C.

3.1.5 KOHAeHCaUNOHHbIW KoTen: KoTen, npegHasHa4vyeHHbI ANA UCMNOMb30BaHWSA CKPbITOW TenaoTbl
napoo6pa3oBaHus, BblgensaeMol Npu KOHAeHcaunm BoAAHOro napa B ra3oo6pa3sHbiX NPOAYKTax CropaHus.

MpumeuaHue — KoTen JO/HKEH 06ecrneunBaTb BbIXOA KOHAEHCATa U3 TEM/I006MEHHVKA B XUAKOM BUAe
NMocpeACTBOM Cnycka KoHfeHcaTta. KoT/ibl Apyroii KOHCTPYKUMU WM KOT/bl, HE MMelolue YCTPOICTB AN1A yaaneHus
KOHZEHCAaTa B KMAKOM BUAE, HA3bIBAIOT HEKOHAEHCALMOHHBLIMM.

3.1.6 KOHAEHCaLNOHHbI KOTEeN Ha XNUAKOM Tonnunee: KoTen, npegHasHavyeHHbI 4189 UCNO/Ib30BaHUSA
CKpbITOl/i TennoTbl, TennoTbl napoobpa3oBaHusA, BblAensieMoli Npu KOHAeHcauuu BoOAsSHOro napa B
razoobpasHbiX NPoAyKTax CropaHus XWAKoro Tonanea.

3.1.7 KkOoTen ABYXNO3ULMWOHHOIO perysimposaHunsa: Koten 6e3 BO3MOXHOCTU peryinpoBaHus pacxoga
npu noafepxaHun HernpepbIBHOIO ropeHus ropenku. Cioa OTHOCATCA KOT/bl C ropesnikamu, paboTaioumne B
pexunume «BK/IOYEHO — BbIK/JIOYEHO» B 3aBUCUMOCTM OT [AuanosoHa peryimpoBaHusa  TemnepaTtypbl
TenaoHocuUTeNs.

3.1.8 mMowHOCTb KOoTna: MpousBegeHne pacxofa TOM/MBa U HU3Wel TeNJIOTBOPHOW CNOCOBGHOCTU
TON/IMBa C y4eToM KO3 uumeHTa nose3Horo AencTeus.

3.1.9 MHorocTyneH4YaTbli koTesn: KoTes C BO3MOXHOCTbIO CTyneH4YaTOro peryimpoBaHus pacxopja
Ton/aMBa Npu NoAAepXaHUn HenpPepbIBHOrO rOPEHUs ropesiku B 3aBUCUMOCTU OT Harpysku.

3.1.10 moaynupytwmnii koten: Koten ¢ BO3MOXHOCTbIO HENPEPBLIBHOIO perynmpoBaHus (0T 3afaHHOro
MWHMMYMa OO0 3a[aHHOro Makcumyma) TonaueBa MNpu noAfepXaHWW HenpepbiBHOTO FOPEHUS TOpenkun B
3aBVCUMOCTMU OT Harpysku.

3.1.11 HapyxHas TemnepaTypa: Temnepatypa Hapy>XHOro so3sayxa.

3.1.12 HM3KoTemnepaTypHbIA KoTen: HekOHAEHCAUMOHHbI KOTen, paboTawwnii Npy nepemMeHHO
Temnepatype BoAbl Ao 40 'C. UM KoTes, KOTOPbIA HeNb3A MCNO/b30BaTb Npu Temnepatype Bbliwe 55 "C
(NpOTOYHBbIN ra3oBblli BOAOHarpeBaTesib), CNPOEKTUPOBAHHbIV KakK HU3KOTemnepaTypHblli KoTen wu
MCNbITAHHbIM KaK HU3KOTeMnepaTypHbIli koTes cornacHo FOCT 31856.
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3.1.13 HM3Wwana TennoTBOPHasA CNOCO6GHOCTb: Bbicwas Tenq0TBOPHasA CMNOCOBGHOCTbL MUHYC CKpbITas
TennoTa napoo6pa3oBaHus, Bbligensowascsa npn KOHAeHcaun BOASHOrO napa B NMpoAyKTax CropaHus npwu
TemnepaType OKpyxatolei cpeabl.

3.1.14 ob6wune TennoBble MnoTepu cucTembl: O6WMWe TennoBble MNOTEPU CUCTEMbI WHXEHEPHO-
TEXHMYECKOro o6opyoBaHusA, BKAOYAsA pekynepupyemMble Tens0Bble NOTEPU CUCTEMBI.

3.1.15 oTonneHne nomMeleHnii: NMpouecc nogayn Tenna AnsA co3faHusa TennosBoro komdopTa.

3.1.16 oTannuBaemMoe nomeweHue: [lomeweHne, B KOTOPOM 3afjaHHaa TemnepaTtypa BoO3ayxa
noafepxXxnBaeTcs CUCTEMOM OTOMNEHUS.

3.1.17 noporpeB BOAbl ANS 6bLITOBOro ropsiyero BogocHabxeHus: lMpouecc nogaun Tenna ANs
NnoBbIlWEeHNs TemnepaTypbl XON0AHOV BoAbl A0 Tpebyemoi TemnepaTypbl ropsiyeli Bogbl B TOuke
Bogopasbopa.

3.1.18 pacyeTHbIi MHTepBan: JMCKPETHbIN NHTEPBasl BPEMEHWN A1 pacyeTa NOTPeb/ieHNs aHeprun um
pacxofa ee A8 HarpeBa WinM OXNaxAeHuns.

MpumeyaHne — TUNUYHLIMU OUCKPETHBLIMU MHTEPBASIaM/ BPeMeHU ABAATCA 1 4, 1 Mec uin nepuog,
OTOM/IEHUS /NN OXNAKAEHUS.

3.1.19 pacuyeTHblii nopuog: MNepuos BpemMeHun, Ha KOTOPbIi NPOBOASAT pacyerT.

NMpumMmeuyaHune — PacueTHbIli Nepuos MoXeT 6bITb pasfe/sieH Ha HECKOJIbKO LUAroB BbIMUCEHUI UK Ha psig,
pacyeTHbIX MHTEPBAIOB.

3.1.20 pexunmMbl paboTbl: Pa3/inuHble pexXunMbl, B KOTOPbIX MOXeT paboTaTb cucTemMa reHepaymu.

Mpumep — PexunM 3ajaHHbIX MnokasaTesneli (B 3aBUCMMOCTU OT MNOTPe6GNAEMON Harpysku), pexum
OTK/TIOYEHNS, COKPaLLeHHbIi PEXUM, PEXUM C OTK/TIOYEHUSIMUN, YCUIEHHbIN PeXuM.

3.1.21 pekynepauunsa Tensa: Tenno, KOTOpoe co3gaeTcsa yCTaHOBKaMWU TEXHUYECKOro obopyaoBaHus
3[4aHnii AN CBA3aHO C UCMO/SIb30BaHMEM 34aHus (Tenno yxoaswmx rasos, TEM/IO OX/IaXAeHUsS YyCTaHOBOK,
TENs10 BEHTUNALNOHHbIX BbIGPOCOB N T. 4.) M HANPSIMYIO NCMO/b3yeTCsi B KOHKPETHO cucTteme 18 NOHUXEeHUs
nornouweHna Tensa W KOTOpoe B MPOTUBHOM cry4vae 6bls1o 6bl MOTepsAHO (Hanpumep, yTunusauyumsa B
COOTBETCTBYHOLWMNX YCTAHOBKAaX, A/ CHMWKEHNA NOoTpeb/ieHUs 3HepropecypcoB, npeABapuTesibHbI Harpes
BO3/yXa CropaHuns B TeMN/I006MeHHMKe Ten/I0M yXoAsLmnX rasos).

3.1.22 pekynepupyemMble TENJIOBbIe NOTEPN CUCTEMbI: YacTb TEMNOBbIX NOTEPb CUCTEMbI, KOTOPYIO
MOXHO pereHepupoBaTb B Le/IAX CHWXEHNA MOTPe6HOCTN B 3HEPTUM Ha OTOM/IEHME WAW OXNaxAeHue nnum
cUCTeMYy TensIoCHabXeHns.

3.1.23 TensioBble nOoTepu cuctTembl: TennosBble MNOTEPU YCTAHOBOK reHepauuu Tensa Kak npwu
aKcnyartaynmn, Tak U B COCTOSAHUN OXUAAaHUSA, a TakxXe TensioBble MNoTepun, 06YyC/I0B/IEHHbIE HenfeasibHbIM
perynuposaHueM pacxofja Tensa, BK/o4Yasa BO3BpaTHble TEMJI0OBble NMOTEPU HA NCTOYHMKE FeHepauunu.

NMpumeuyaHne — TennoByl 3HEPTUNIO, PEKYNEPVPOBAHHYIO HEMOCPEACTBEHHO B NMOACUCTEME, HE CuuTatoT
TEnsoBbIMM  MOTEPSIMA  CUCTEMbI, & OTHOCAT K peKynepauuu Temja W HenocpefACTBeHHO paccMaTpvBaloT B
COOTBETCTBYIOLLEM CTaHAAPTe Ha CUCTEMY.

3.2 O603Ha4YeHNs U eAUHULbI N3MepPeHUS
B HacTosiwem cTaHgapTe UCNOMb3YyKTCA crieayouime 0603HadYeHns, eanHULbI n3mepeHusa (tTabnuua 1),

a Takxke umHAaekchbl (Tabnuua 2)

Ta6nuuyal — OB6O3HAYEHUSI U eAMHULI U3MEPeHUs

O603HaueHne Haunvnenoeanne BeNNUYUHBLI EavHuua nsmepexus

b PakTop CHWXKEHUS TeMnepartypbl -

c KoadhdomumeHT Pa3finyHble
K. (kr-K) nnm

c YAenbHas Ten/I0eMKOCTb BT-4/OC-KYO

d TonwwmHa MM

E OHeprus B LesIoM [KpoMe KonmyecTBa Tensia, MexaHU4eckon paboTbl n Ak vnn BT 4™

BCMOMOraTeslbHOW (3/1eKTprYeckKoii) aHeprum]
e ®dakTop pacxoaoB —

-

dakTop —
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OKoHuaHWe Tabnmubl 1

O60o3HaueHne

8T o:hwmxx§<<—|o Vza4xI I

HavmeHoBaHue BeNUYUHBI
TennoTBOpHas CNOCOBHOCTb

KoahbdpmupmeHT Tennonepegaun

DakTop

Macca

MokasaTesnb cTenexHn

Konunuectso npn6opos

MOLLHOCTb B Lie/IoM, BK/IHOHasi 3/1eKTPUHECKYH0 MOLHOCTb

KonuyectBo Tenna

Bpewmsi, nepuog BpemeHn

O6bem

OGBbEMHBI pacxos,

BcrnomoraTtenbHas (3neKTpuyeckas) aHeprusi, MexaHuyeckas pabora
OTHOCUTENbHasA BNAXHOCTb
O6bemHasn gons

dakTop notepb

DaKTop Harpysku

Mpedpuke gna pasHocTn

Kng

Temnepatypa no Lenbcuto

MnoTHoCcTb

Tennosoli NOTOK, Ten/10Basi MOLHOCTb

EavHuya nsmepeHus
[ox/epmHnua mMaccbl Um
BT y/egmHunua maccbl6'
BT/K

K
Llenoe uncno
BT

oK vnn BT y*>

C unn y*’

mMac nm m5y**
oK nnn Bru*>

%

%

%

%

°C

Kr/ml
BT

«'ECNn 3a eAUHULY BAEMEHU NPUHUMAIKOTCA CEKYH/Ab (C), TO eANHNL e IHePrun JOMXHBI GbITh gxoynun (Am).
Ecnu 3a eAMHULY BPEMEHU NPUHUMAIOTCA Yachkl (4). TO eAUHULE SHEPTNN AOKHbI GbiTh BaTThi-4achl (BT u).
B| EAVHMLe macchl Tonnuea Moryy 66T CTM*. HM1uau W.

Ta6bnunua2 — VHAEKCHI
NHpeke 3HauyeHue NHpekc 3HauyeHune NHpekc
add [lononHnTeNbHbIM gnr TennoreHeparop Pint
air Boszayx ars. BpyTtTO pit
qross
aux BcnomoratesibHblii H OTonneHve pmp
avg CpepHee 3HayeHve HIO BnarooogepxaHune Pn
boil KoTenbHas ij.k MHAeKcb! Px
br Mepen in MotpebneHne T
TensoreHepaTopom noAcucTemsl
brm KoTenbHas int BHyTpeHHUiA rol
ch AbimMoxoz, lat JlaTeHTHbI ref
chp KOMOVHUPOBaHHbI Itd OrpaHuYeHHbIM nd
a PacueTHbIli aTan Is Motepwn s
cmb CropaHve m CpepHuii sat
cogn KoreHepauusi max MakcrmanbHbIi shy
cond KoHOeHCauVOoHHbIM mass OTHOCAWMIiCA K macce sol
corr C nonpaBkoii'nonpaska min MUHUManNbHbIG St
ctr YnpasneHvie n HomuHanbHbIl sto
dis PacnpegeneHue net HeTTO test
dry Cyxue rasbl nrbl Hepekynepvpyembii th
em MNepepayva ntq MonpaBouHbIi tot
emr OTonuTenbHbIN npnéop 0. Kuncnopop, w
f MoTok (TeMnepaTypa) off BbIK/1HOYEHHbI w
fg OTpaboTaHHbI ras on BK/1HOYEHHb IV wfg
ge O6wunBka out OTpava nogcucTembl X
TensioreHeparopa
gen Moacuctema PO Mpwu HyneBoW Harpyske z
TennoreHepauun

3HaueHue
Mpy NpomeXxyTouHo
Harpyske
Hacoc

3anasibHUK

Mpn HOMWHaNBHOR
Harpyske

Mpw Harpyske x
O6paTHbIi

PekynepupyeMblii
McxoaHbIn
PekynepupoBaHHbIii
Bbicwas (TennotBopHas
CMnoco6HOCTb)
HacblweHne

B pexnmMe rotoBHOCTU
ConHeuHbIl
CTexnomeTpu4eckuii
AKKyMy/IATOP
Ycnosus ucnbitaHui
Tennosoi

oo6wwnin

Bopga B cucteme otorvieHns
Bopa

Bopa ans otpabotaHHoro
rasa

JoneBas yacTb

MHAeKebl
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OkOH4YaHve Tabnuupl 2

Nmpexcbl 0 0603HAYEHNAX BEIMYNH IMepreTuyecxoro 6anaHca NoACMCTEMbl pacnonaralwTcs 0 caejylowem nopagke.
-nepBblil MHAEKC 0603HavaeT npumeHeHne (H — oTonneHne nomeuweHnii. W — 6biTOBOE ropsiyee BoAoCHabxeHne n 1 4.);

- BTOpPO MHAekc o603HavyaeT noacuctemy (gen —TennoreHepauuun. dis — pacnpegeneHns n 1. 4.);

- TpeTuit uupekc o6o3HavaeT anemeHT 6anaHca (Is — notepu, in — notpe6aeHne, anx — BCNOMOraTeNbHbIA 1 T.4.).

flanee MOryT cnepoBaTb JpyrMe WHAEKCbl, Aatllime [ONONHUTENbHYKW WHMopmauutw (rvd — pekynepupoBaHHbIi. bl —

pekynepupyemblii u 1.4.>.

4 CyuwHOoCTb MeToga

4.1 TennoBoW 6anaHc nogcucTeMbl reHepauuun Tennaa, BKAOYaa ynpassieHune

4.1.1 YuunTbiBaemble punanyeckme pakTopbl

MeToa pacuyeTa noACUCTEMblI TensioreHepauum Mo3BOIAeT YuuTbiBaTb TensioBble noTepu u/mvnum
pekynepauuio Tenna, o6ycrioB/ieHHble cAeayrownmmn rusnyeckummn akropamm:

TEN/I0BbIE MOTEPY C YXOAAWMMUN ra3amu;
TEn/soBble NOTepy 4vepe3 O6LWIMBKY KOT/a B OKPYXalolyl cpefy Ha MPOTSHKeHUU BCEro BpemMeHwu

pa6oTbl TensoreHepatopa (Npu aKcnayaTauuym U B peXxumMe roToBHOCTH);

TensioBble MOTEPU MO XMMUYECKOMY U (DU3NUYECKOMY HEAOXKOTY:
BCMomoraTenbHas aHeprus.

3Ha4YMMOCTb 3TUX BOSAeI?’ICTBVIIZ ansa I'IOTpeGHOCTI/I B 9HEPIrnm 3aBUCUT OT cnenyroumnx q:)aKTOpOBZ

TUN KOTNa;

MeCTOMOI0XEHNE KOTNa;

COOTHOLIEHME HEMOJIHbIX HArpy30K (PeXuM aKcnayarauuu);

ycnoBusi akcnayartauumn (TemnepaTtypa, ynpasaeHve v T. a);

anropuTM ynpasJsieHus (4BYXMNO3ULMOHHOE, MHOTOCTYNeHYaToe, MOAYINpYtOLLee, KACKagHoe U T. 4.).

4.1.2 CTpyKkTypa pacyeTa (BXOAHble N BbIXOJHble flaHHbIE)
MeTop pacuyeTa B HacToslWeM cTaHAapTe [0/IKeH OCHOBbIBATLCA Ha C/eAyHWNX BXOAHbIX AaHHbIX,
onpefensemMbliXx B COOTBETCTBYHOLWMX CTaHAapTax v npasuiax:

TpebyeMoe KO/IMHYECTBO Tensia AJisi pacrnpefesimTesibHon cuctembl otonsieHus KOknc.mno [2];
Tpebyemoe KoNU4YecTBO Tensa Aas pacnpepenntenbHoli(bix) nogcuctembl (nogcuctem) ANsi

6bITOBOrO ropsiyero BogocHabxeHus IQwxJa.m no [3].
Mpon3BoanTeNbHOCTb MOACUCTEMbI TensoreHepaynum MOXeT XapaKTepu3oBaTbCs Clefyrowumu
AOMNOJ/THUTENbHBIMU BXOAHbLIMMW AA@HHLIMWU ANA yyeTa:

TUN 1 nokasaTesiv NMOACUCTEMbI TEMIOTEHEPaLUNn:
HacTpolikvi TennoreHeparopa;

TUM CUCTEMBI YNpaB/ieHUs TenioreHepaunu;
MEeCTOMoJIOXeHMe TensoreHepaTopa;

yCnoBusi aKcnayarauuu;

NnoTpe6HOCTb B Tense.

Ha ocHOBaHUM 3TUX faHHbIX B HACTOALWEM CTaHAapTe pacCcyuUTbIiBalOT c/eAylowmne BbIXOAHble faHHble:

noTpebHOCTb B TEN/IOTe cCropaHunsa Tonamea EH gonn(no pacxogy Tonanea);
o6wune TensioBble NOTEPU NpuU TennoreHepauyuu (yxoasuimii ra3 n o6wmBka TennoobpasoBaTens)

OH gorls;

pekynepvpyembie TENOBbIE NOTEPU NpU TennoreHepaynmn OH.B\BNWbIL
BCMomoraTenbHas aHeprus npu tennoo6pasoaHnm W» naux-

Ha pUCyHKe 1 nokasaHbl BXOAHbIe U BbIXOAHbIE AaHHbIE A1 pacyeTa noaCUCTeMbl Tel'll'lOOﬁpa3OBaH|/|ﬂ.
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SUB — rpaHuubl 6anaHca noacucteMbl TenaoreHepauum;

HF — rpaHuubl 6anaHca TennoHocuTens [cMm. popmyny (1)];

OH cenau — Tens10Npon3BoANTENbHOCTb noacucTemMbl TennoreHepaumm [noTpebnenne
pacnpegenuntenbHoi(bIX) nogcucTembl (nogcuctem)];

£H.98NM.M — KO/IMYECTBO TOM/IMBA, NOABOAMMOrIO B MOACUCTEMY TensoreHepaumnn (3Hepropecypc);

WHeenau*— o6Lwasn BcromoraTesibHass 3Heprusa NoAcucTemMbl TenaoreHepauuu;

OH.9naf.rd — pekynepupoBaHHas BCroMmoraTenlbHas aHeprus nNoAgcucTeMbl TensioreHepaynm;

Oh” i* — obuwne TennoBble NOTEPN NOACUCTEMbI TEMN/IOreHepaLunmn;

OHpaTpbl — peKkynepupyemble TensioBble MOTepu MNoACUCTEMbl TemnsioreHepauun ANa OTOMN/IeHUS
nomew,eHuni;
QHgeniiihrti — pekynepupyemblie TensioBble NOTEPU MOACUCTEMbI TenaoreHepauynm (TennoBas 4YacTb)

ONS OTONNIEHNS NOMeLLeHW;
Q49anau. — pekynepupyemMasi BComoraTenbHas 3Heprusa noAcucTeMbl TeNOreHepayuu;
OH.BNNbbl — Hepekynepupyemble TEMNI0BbIE MOTEPU NOACUCTEMbI TeNNOreHepauum (Tennosas 4acTb);
QH.Enauxntl— Hepekynepupyemasi BComoratesibHasi 3Heprusa NoAcUcTeMbl TensoreHepauum

MprvmeyvaHne — YKaszaHHbIE HA PUCYHKe 3HAYEHVS IB/IIKOTCA NPUMEPHbIe AaHHbIMY B NpoLeHTax (100 % vn 108 %).

PucyHok 1 — BxofgHble faHHble, BbIXOAHble faHHble N aHepreTnyecknini 6anaHc nogcucTemsl
Tennoo6pa3oBaHUs.

4.2 OCHOBHOI aHepreTMYeckuin 6anaHc nogcucTembl TeEN/IOreHepaunmn
OCHOBHOW aHepreTnyecknii 6anaHc NnoAcUCTEMbI TeNOreHepaummn 3agaeTca hopmMynoi

Braon.m2 Oxgon at —' OHapnancr«l+ Qkgenls. (1)

raoe  EH.oar,*— noTtpebHOCTb B Tensie nogcucTembl TenaoreHepaumn (KOsiM4ecTBO NOABOAUMOrO TOMINBA);

QHgenout — Tensio, nocTaBnsieMoe B pacnpejenuresibHble MoAcucTeMbl (OTONIEHUSA NOMELEeHUR 1
6bITOBOrO ropsAAvYero Bo0CHabXeHNA Ha rpaHule NoACcUCcTeMbl TensioreHepayuu);

OHpnamxTm — BCMNoOMoOratesibHas 3Heprus, pekynepuMpoBaHHas NOACUCTEMOW TennoreHepauum (T. e.
Hacocamu, BEHTUNATOPOM FOpesiku 1 T. A4.);

OHQonis — ob6uwure noTepu noAcUCTEMbl TensoreHepauun (yepes yxogsuwme rasbl, OGLWINBKY
Tennoo6pasoBartena U T. 4.).

6
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NMprMeyaHne — OV.2«> yUNTbIBAET NOTEPU Yepe3 YXOAALLMIA ra3 1 06LUMBKY TEMN/IOTEHEPATOPA, YaCTb KOTOPbIX
MOXET 6bITb PEKYNepUpyemMoii B 3aBUCMMOCTM OT MECTOMosoxeHus. Cm. 4.4, 5.3.5 n 5.4.4.

B cniyyae To/IbKO OAHOI NoAcucTeMbl TenaoreHepayum

“ ftuj A . ()
i [

roe farl— cakTtop, yunTbiBalOWMii NoTepn cCUCTEMbl ynpaBfieHUs nepegaveii Tenna. 3HadyeHwe gn no
yMON4aHuio npueefeHo B Tabnuue .1. [ipyrve 3HavyeHUs MOryT ObiTb yCTaHOBJ/IEHbl B HauWOHa/lbHOM
NPUIOXEHUN NPU YCNOBUU, YTO NOTEPU CUCTEMbI yNpaBieHNs nepeadyeil Tenna He 6b11M yUYTeHbl B cTaHAapTe
Ha nepepgauy Tenna [4] uan B cTaHgapTe Ha pacnpegenerHue Tenna [2].

B cniyyae HeCKONbKUX NOACUCTEM TernsioreHepaumm Nam HeCKO/IbKUX KOTN0B cM. 4.6, 5.3.3 n 5.4.9.

Ecnn TensoreHepaTop npov3BOAMT TEMSIO A/ OTOMN/IEHUA N 6bLITOBOrO ropsyero BOJOCHabXeHWs,
MHAeKc H 3ameHAalT nHaekcom HW. ng ynpoweHusa B HacTOSAWEM cTaHgapTe gasiee NCNoJib3yeTcsa TOIbKO
nHaekc H.

4.3 BcnomoratenbHasa aHeprusa

BcrnomoraTenbHas aHeprus — 3TO 3Heprus, oT/INYHasa OT 3Hepruu, nonyvyaemMon oT Ton/mMBa, KoTopas
TpebyeTcs Ana paboTbl rOpPesikK1, NepPBMYHOrO Hacoca 1 o6opyaoBaHus, paboTa KOTOPOro cBs3daHa ¢ pa6oToii
nofacucTembl TensioreHepauuun. BecnomoratenbHasa aHeprus yumTbiBaeTCA Ha MCTOYHMKE A0 Tex Mop. noka
TpaHcnopTupyemasl 3Heprus He NepeHocCUTCs OT BCNoMOraTesibHOro o6opyaoBaHus B pacnpefenuTtesibHyo
noacuctemy (npumep: pacnpefennTesnibHbliii MaccuB NpW Hy/eBOM paBfieHuun). Takoe BcnomoraTesibHoe
obopyaoBaHne MOXeT 6bITb (HO Heo6sA3aTeNIbHO) COCTaBAOLWLEl YacTbio TenaoreHepayuu.

BcrnomoraTenibHasi 3Heprus, kak npaBWio, B BWUAE 3/IEKTPO3HEPrUM MOXeT ObiTb YacTUYHO
pekynepupoBaHa Kak Tenso An1a oTon/ieHns noMeweHnin nnm ansa noagcuctemMbl TensioreHepauum.

Mpumepbl pekynepupyemMoii BcnoMoraTenbHOW aHeprum:

- 3N1eKTpO3Heprus, nepegaBaemas Kak Tenso Boge NepBUYHON Lenw;

- 4YacTb 9/1eKTPO3HEPIUN AN BEHTUAATOPA FOPesnKu.

MpryMep HepeKynepupyemoi BCNOMOraTesibHOW aHepruun:

- 9N1eKTpO3Heprna Ans BCNomoraTefNbHbIX Lenei 3n1eKTpuyeckol naHenu, ecnum TennoreHepartop
yCTaHOB/IEH BHe OTan/inBaeMoro noMeLeHus.

4.4 Pekynepupyemble, peKkynepupoBaHHble U HepeKynepnpyomMble TeN/I0Bble MOTEPU CUCTEMBI

He Bce paccuuTaHHble TEMN/I0OBbIE NOTEPU CUCTEMbI 065A3aTEIbHO ABAAKOTCA NOTEPSAHHbIMU. HekoTOpble
M3 3TUX NOTEPb SABASAKOTCA peKynepupyemMbliMU, NPUYEM 4YacTb 3TUX PeKynepupyemMblX TenaoBbIX NOTepb
CUCTEMbl AeCTBUTENIbHO peKynepupyeTcs.

MprMepoM pekynepupyemMblX TEN/IOBbIX NOTEPb CUCTEMbI ABSIOTCSA:

- TensoBble NOTepu 4epe3 OOWMBKY TensioreHepatopa, YCTAHOB/IEHHOTO B OTan/inBaemMoMm
nomMeLeHnn.

MpumepamMun HepeKynepupyeMbiX TENIOBbIX NOTEPb CUCTEMbI AB/ISAIOTCA:

- TennoBble NOTepu 4epe3 OOWKUBKY TensioreHepartopa, YCTaHOBJ/IEHHOrO BHe OTan/MBaemMoro
nomeLLeHuns;

- Ten/sioBble MNOTepW Yepes3 AbIMOXO[, YCTAHOBJIEHHbIN BHEe OTan/IMBaeMoro noMeLeHuns.

Pekynepauyus TennoBbiX NOTEPb CUCTEMbI AJ151 OTAN/IMBAEMOrO NOMELLEHUS MOXET ObITb yUTeHa:

- Kak CHMXeHWe o6LmnX TeN/I0BbIX NOTEPb CUCTEMbI B ONpeAeseHHOol YacTn (YNpoLWeHHbIi meToa);

- B Ka4yecTBe Ten/1IoNOCTyn/eHN (LeNOCTHbI MEeTOA) NN CHMXEHNA aHepronoTpebsieHns cornacHo (5]
C y4eTOM peKynepupyeMblX TEMN/IOBbIX NOTEPb CUCTEMBI.

B HacTosAweM cTaHgapTe gonyckatoTcsa o6a noaxoaa.

TennoBble NOTEPU CUCTEMbI TENNOCHABGXEHUS, peKynepupoBaHHble MOACUCTEMON TennoreHepauuwu,
HernocpeACTBEHHO YUYMTbIBAOTCA B NPOM3BOAUTENIBHOCTM CUCTEMbI TeN/OreHepayum.

I'Ipmmep — I'Ipe,qBapMTeanbu?l HarpeB BO3ayXa CropaHusa npu norepsax Tensa Cc yxogawnmm rasamu.

4.5 PacueTHble NHTepBabl

Lienbto pacueTa ABnsetca onpejesnieHne notTpebieHNs saHeprum NoACMCTEMON TennoreHepaymn 3a Becb
pacueTHbI nepuos (kak nNpasunao, 3a oAuH rof). OHO MOXeT 6biTb HalijleHO O4HUM W3 CreAyloWwmnx ABYX
pa3/IMYHbIX CNOCO60B:

- C MCMNo/fib30BaHMEM CpefHuUX (Kak NpaBuio, rofoBblX) AaHHbIX 38 BECb PACYETHbI Nepuog,.
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- NyTem AerfleHVst pacyeTHOro nepuoa Ha psif pacyeTHbIX UHTepBasioB (Hanpumep, Mecsilbl, Heaenu,
TemnepaTypHble WHTepBasbl, PeXUMbl pa6oTbl No [6]), BbINOAHEHUsI pacyeToOB A/t KAKOTO MHTepBana c
MCNONb30BaHMEM 3HAYEHWI ANA 3TOrO MHTEpBasa U CyYMMUPOBaHWsSI pe3ynbTaToB Mo BCEM WHTepBanam B
TeyeHMe pacyeTHOro nepuoja.

NMpumeyaHne — KoadpumumeHT nonesHoro gencteus (KMA) cuctembl TEMNIOCHAGXEHWA B 3HAUMNTE/TBHOW
CTeneHW 3aBUCWUT OT (paKkTopa Harpy3ku, AaHHOe OTHOLUEHWE SIBNSETCA HEeNMHENHbIM. [Ns AOCTUXEHUS TOYHOCTU
pacyeTHble 3Tanbl AO/MKHbI COCTaBNATL He 6onee 1 Mec.

4.6 Hecko/lbKO KOT/0B UAW NogcucTteM TensioreHepaunm

OCHOBHOI 06/1aCTbI0 NPUMEHEHMSI HACTOSILLETO CTaHAapTa SABASOTCA pacyeTbl NOTEPb, NOTPe6GHOCTU B
TonAMBeE U NOTPEBGHOCTM BO BCMOMOraTeslbHOW 3Heprun Ans oTAesIbHOro KoTna.

B cnyuyae HeCKONbKMX MoAcucTeM TenjoreHepayum o6uias 4acTb npegycmaTpvuBaeT MoAy/bHbI
noaxopa Ansi yyeta B criyvasx, korga.

- cucTema OTOMNEHUA pasfesieHa Ha 30Hbl C HECKOIbLKUMW pacnpegennTesibHbIMU NogcucTeMamu:

- WMeeTCs HECKOJIbKO MOACUCTEM TEN/OreHepaunm.

Mpumep 1— Ans 6bITOBOro ropsyero BoA0OCHabXeHUA fonyckaeTCs UCNOMb30BaTb OTAe/bHYHO Lenb.

Mpumep 2 — [OnsA CconHeYHOW nogcucTeMbl (NogcucTeMm) wuvnum noacucTembl (NofacucTem)
06beMHEHHOI BbIPaboOTKM TENOBOW M 3NEKTPUYECKON 3HEPrum KoTen AonyckaeTcs WUCNonb3oBaThb B
KayecTBe pe3epBHOro HarpesaTens.

B atux cnyuvaax 06I.Ll|aﬂ I'IOTpeGHOCTb B Tensie COoegMHEHHbIX pacnpenennTesibHbIX NOACUCTEM
AO0/DKHa ObITb paBHOI7I o6|.|.;e|7| Tennonpoun3BoanTeNIbHOCTU NOACUCTEM TenaoreHepauunu

1 ° KRinajl/

Qx Lgnoat.) * (3)
y 1

NMpumeuvaHune — XB chopmyne (3) CNonb30BaH Kak MHAEKC, 0603HavaloLMii OToMns1IeHne NoMeLLeHW, 6bITOBOe
ropsiyee BOAOCHaGXeHVWE WU ApYyrve KOMMYHaslbHble YCAYru, AN1si KOTOpbIX Tpe6yeTcsi Tenso OT MOACUCTEMbI
Tennoo6pa3oBaHuS.

B cnyvyae HecKonbKMX noAcucTem TensoreHepauyuun obujee Tpebyemoe KOAMYecTBO Tenna Ans
pacnpenenuTenbHoOM(bIX) noacucteMbl (NOACUCTEM) AOJ/IKHO ObiTb pacnpefeneHo Mexay WMerwumucs
nogcucrtemamu TennoreHepauun. PacueT cornacHo 5.2. 5.3. 5.4 n/unn cooTsBeTcTByloWeMy NyHkTy FTOCT P
54856 n N'OCT P 54865 BbINOMHAT He3aBUCMMO /1A KaxX[Oro TensoreHepupytouiero ycrtpoictsa / Ha
OCHOBaHWW OwHoan.ory.

B ocHoBe kpuTepueB pacnpepesieHus obuiero TpebyeMoro kKonvuyecTsa Tensa Mexay UMelowmnmMucs
nogcuctemMamu TensoreHepayum MoryT fexatb uamyeckume acnekTbl, acnekTbl KM vuam akoHomuuyeckue
acnekTbl.

Mpumep 3 — MakcumanbHasi TenaonpouM3BOAUTENBHOCTbL COJ/IHEYHOW WA TENJIOHACOCHOW
noAcucTEMBI.
Mpumep 4 — ONTUMaNbHbIN (3KOHOMUYECKU WUAN IHEPTeTUYECKM) AMana3oH MPOvM3BOAUTENBHOCTMU

TensioBblX HACOCOB WM YCTPONCTB 06beANHEHHOV BbipaboT K/ TEN/IOBOWN M 3N1eKT PUYECKON IHeprum.

Hapnexaumne KpuTepmun ANA KOHKPETHbIX TUMOB NoAcuUCcTeM Tensoo6pasoBaHua npusegeHbl B TOCT P
54826. TOCT P 54856, TOCT P 54865.

Mpoueaypbl pasfeneHnsa Harpyskm Mexay HeCKONbKMMMK TensoreHepatopamu (KoT/iamu) npuBefeHbl B
5.3.3 1 5.4.9 4ns OCHOBHbIX C/lyYaesB.

Mpumep 5 — Mpu 3agaHHOM ZQ*a>%, cHavyana pacCyUnTbiBalOT MakCMMasibHYIO MPON3BOAUTE/IbHOCTb
COJIHEYHOl cucTembl TennoreHepaumm Qh’dod, a 3aTEM CYMMUPYIOT €e C TenJonponssBoanTeslbHOCTbIO,
KOTOPYIO MOXHO MO/Ty4YUNThb OT CUCTEMbl O6beAUHEHHO! BbIPabOTKM TEN/IOBON 1 3/1eKT PUYECKO aHeprum
Qpenet. OcTaTok (Q».amXWhbdl HXQHfli* in— QhHlat  Qchp.e».ols cM. pUCYHOK 2), NnpunucbiBaloT KoT/am, a
3aTeM OH MOXeT 6blTb pasgesnieH Mexay HECKOIbKUMU KO T laMu corsiacHo 5.3.3 n 5.4.9.
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OH.0axn« Om dejnj
Qn.dis.in,! = /> Qhgen,out./

QH.gen,out,sol QH.cjer.outcogr Q h .ger.out bo«

PucyHok 2 — TMpumep pasgesieHns Harpysku mexay nogcucreMamu TensioreHepaumm

4.7 Wcnonb3oBaHWe HM3WEN N BbiCW el TeENNOTBOPHOIW CNOCO6GHOCTHU

PacueTbl, onucaHHble B pa3sgesnie 5. fonyckaeTcsi BbINOJ/IHATL B COOTBETCTBUMW KaK C HU3LWENR, Tak u
BbICLUEel/i TeN/0TBOPHOW Cnocob6HOCTbIO. Bce napameTpbl U AaHHble [AOJ/IKHbI COOTBETCTBOBaATb AaHHOMY
BapuaHTy.

Ecnu pacyeT nogcucteMbl TensoreHepawumm BbIMOSHAIOT B COOTBETCTBUN C flaHHbIMW, OCHOBaHHbIMU Ha
3Ha4YeHUAX Hu3Wel TennoTBOPHOW crnocobHocTM TomsiMBa H,. To ob6wwue notepu
Hepekynepupyemblie TennoBble notepu QHgonathniunai 1 3aHepropecypc noacucTeMbl TensioreHepaumm
EH.9onInml (T. e. KoNMYecTBO NOABOAMMOrO TOMAMBa A8 PaboTbl KOT/I0B) OCHOBAHHbIe Ha 3HAYEHUAX HU3LWe
TEN/IOTBOPHOWM CMOCOBGHOCTU, MOFYT OblTb MepecyMTaHbl B 3HadyeHUA OHgonbg™*. OH.Bnlbin«bl™ n EHABNMIMA,
OCHOBAaHHble Ha 3HAYEHUSX BbICLIEN TEN/IOTBOPHOW CMNOCOBHOCTU «.NYTEeM UX CYMMUPOBAHUSA CO 3HAYEHUEM
CKpbITOV TennoTbl Nnapoobpa3oBaHnsa Obl COrlacHO cneayowmnm opmyiam:

Qw = EHxurn.r.ret - 4)
77/(

EH,gen,tr\ys= EH.gon.nnoc + Q.at, (5)

OH.pan.K.ar. = OH.gon.iino! + Qlat. (6)

OH,9%/1.b.nu«bI9r. - OH.gBN.b.T.N/1ANB! + Q.U. 7)

4.8 TpaHuUbl MeXAy NOACUCTEMOIN Ten/soreHepaunuu u pacnpegenunuTenbHoOW NogCcCUCTeMON

FpaHnubl Mexay MOACUCTEMON TensioreHepauun u pacnpegenvntesbHOW NoAcMCTeMOl onpegsensoT
COrNacHo creAyloWwmM NpuHUMUNam.

Ecnm noacucTtema TenjioreHepauuu  Bko4YaeT B cebsi  TONIbKO  TensioreHepatop (T.e. B
TensoreHepatope HeT Hacoca), rpaHuua C pacnpegenutenbHoli  noacucTemMoli  npefcTaBfieHa
rmapaB/INYeCcKMM COEAMHEHWEM KOTMA, Kak NOKasaHo Ha PUCYHKe 3.
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gen — nogcucTema TennoroHepauuu: dis — pacnpegenutenbHas nogcucrema; et noacvcTema
nepegauu Tenna
PucyHok 3 — Mpumep rpaHuy nogcuctem (1)

Hacoc, dusnyeckn Haxogswwmiica B KOT/le, TEM He MeHee CUMTalT 4YacTbil pacnpegennTenbHol
noAcuUcTeMbl, €C/I OH CNOCO6CTBYeT MOTOKY TEMN/IOHOCUTENIA K OTONUTENbHbIM npubopam. Npumep nokasaH
Ha pUCYHKe 4.

gen — nojcucTema TennoreHepauuu: dis — pacnpegenunTtenibHaa noacucrtema; et nogcucTtema
nepepadyu tenna
PucyHok 4 — Mpumep rpaHuy nogcucrtem (2)

B cucTeme TennoreHepauuyM AOMNYCKAeTCA YUYMTbIBaTb TO/IbKO HACOChI, CheuuasnbHO npefHas3HayeHHble
0N NoTpebHOCTeN TensioreHepartopa (C NPOMeXyTO4YHbIM nogorpesatesieM). NMpumep NokasaH Ha PUCYHkKe 5.
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gen — noacuctema TensoreHepauuu; dis — pacnpegenuTenbHas noacuctema; e T — noAcucTemMa
nepegauv tenna
PucyHok 5 — lMpumep rpaHuy nogcuctem (3)

5 PacueTt nogcuctemMsbl TennoreHepayumn

5.1 Wcnonb3yemble MeTOAbl pacyeTa

B HacToAwem cTaHgapTe onucaHbl TpuM MeToga pacyeTa MNPOU3BOAUTENBHOCTUM MNOACUCTEMbI
TensoreHepaumMm. COOTBETCTBYHOLWME Pa3/INYHLIM MNpUMeHeHUAM (YNpoweHHass uau fgetanbHas OLeHKa,
M3MepeHns Ha mecTe U T. A4.). MeToAbl pacyeTa pasMyaloTCsa B 3aBUCUMOCTU OT clefytoLlmnx hakTopoBs:

- TpebyemMble BXOAHbIE faHHbIE;

- yUnTbiBaeMble YC/I0BUA 3KCNnyaTauum;

- MPUMeHseMble pacyeTHble UHTepBasibl.

[ns nepBoro metoga (cMm. 5.2) paccmaTpuBaeMblM pacyeTHbIM MHTEPBA/IOM SIB/ISSETCA OTOMUTE/NbHbIN
ce30H. PacyeT Nnpon3BoANTENLHOCTN OCHOBAH Ha faHHbIX, CBA3aHHbIX ¢ KM/ KOTNOB. YYnTbiBaeMble yCnoBus
akcnayatauyumu (knumat, pacnpegenutenbHas noacuctema, coefjMHEeHHas C TenjioreHepaTtopom, M T. A.)
npuéaN3nTeNbHO oNpeaesiiioT B COOTBETCTBUM C TUNOJIOTMEN pacCMaTpBaeMoOro pernoHa, a He A1 Kaxoro
KOHKpeTHOro cny4vas. Mpu nNpMMeHeHWW [JaHHOro MeToda AOJ/KHbl OblTb YUTeHbl Hajfnexaujme MecTHble
YCNOBMWSA C COOTBETCTBYIOLWUMN 3HAYEHUAMMN.

BTopoit meTtog (cM. 5.3) Takxe OCHOBaH Ha faHHblX, cBA3aHHbiX ¢ KM/ KOTNOB, HO B 3TOM cry4ae
TpebylTCs AONOSMHUTENIbHbIE AaHHble ANs yyeTa KOHKPETHbIX YC/IOBWIA 3Kcnsyatauuu Ansi oTAesbHOM
yCTaHOBKMW. PaccmaTpnBaeMblM pacyeTHbIM UHTEPBAZIOM MOXeT 6bITb OTONMUTESbHbI CE30H, HO MOXEeT Takxe
6bITb U 60Nee KOPOTKUIA nepuog (mecsy, Hegensa M/MNu pexumsl paboTbl corsiacHo [6]). JaHHbI MeToq He
MMeeT OrpaHuYeHuin N MOXeT NPUMEHATBCS C UCMNO/Ib30BaHMEM 3Ha4YeHWli MO YMOJIYaHUIO, yKa3aHHbIX B
npunoxeHun b.

Tpetnii metog (cMm. 5.4) 60onee 4YeTKo pas3simyaeT NOTepu TensioreHepaTopa, KOTOpble UMEKT MeCcTO npwu
uMKInyeckon pa6ote kotna (T. e. MoTepu Mpu CXUraHUu Tonnuea). HekoTopble mapameTpbl AonyckaeTcs
N3MepuTb Ha mecTe. [laHHbIA MeTo/ yA06HO NpUMEHATL A1 3KCNAyaTUupyeMbiX 34aHNi 1 yyeTa pekynepauum
TenaoTbl KOHAEHCALUN B COOTBETCTBUU C YC/IOBUSIMU IKCM/lyaTauuu.

MpumeHsemblli MeToA pacyeTa BbIGUpaloT B 3aBUCUMOCTM OT MMEKLWMXCA AaHHbIX U Leneli pacyeTa.

[fononHutenbHas nHoOpMauusa no Kaxgomy metoay npusBeeHa B NnpunoxeHusx A. b u B.

5.2 MeTopa pacuyeTa CO30HHOW NPOM3BOAUTENBHOCTUN KOT/1a, OCHOBaHHbI Ha TUMNOBbLIX CXemax
(Tnonornyecknin metopn)

5.2.1 CywHoCTb mMeToAa

[aHHbIi MeTon npepnonaraet, 4YTO KAMMaTU4YeCKuMe YC/O0BUSA, Pexumbl paboTbl, TUMNOBble CXeMbl
3aHATOCTM MOAbMU 34aHUM Pa3/INYHOro HasHayeHuUs (KWUMble, KOMMepPYeckne, NPOMbIL/IEHHbIE 3[4aHNA ”
T.4.) 6bININ yuYTeHbl W BK/OYEHbl B MeTOj AN nepecyeTa pe3ynbTaToB CTaHAapTHbIX ucnbiTaHuii KN4 B
ce30HHble 3HayeHua KMJ[ gna cooTBeTCTBYHOLWEro Tuna 3gaHus.

OTanamun metoja pacuyeTta ce3oHHoro K/ asnswrcs;

a) CTaHOapTu3ayuna pe3ynbtaTtoB ncnbiTaHuii ¢ yd4eToMm Tuna KoT/a, TonaimBa N KOHKPETHbIX yCl'IOBI/IVI
MCNbITaHNA N COOTBETCTBYHOWNMU CTaHgapTamMu,

11
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6) KoppekTMpOBKa rOoAOBOW MPoOU3BOAUTENIBHOCTM MOC/e BBOAA B 3JKCNayatauuio, C Yy4yeTom
pervoHanbHOro K/imMaTa, pexnMoB paboTbl N CXeMbl 3aHATOCTU JIIOAbMU COOTBETCTBYIOLLEro Tuna 3aaHuns;

B) BbINOJIHEHME pacyeToB W onpefeneHne NOTPeGHOCTM B 06bemMe Ko/smyecTBa TonamMBa, 06WKUX
TennoBbIX MNOTepb NpW TennoreHepayun (B KavyecTBe abCOMIOTHOrO 3HaYeHUs), peKynepupyemMblx TeMNNO0BbIX
notepb MNpu TensioreHepawumn. BCnoMoraTenbHOW aHepruu, pekynepupyemMoli BCnomoratesibHOW aHeprum.

MpumeHeHne pgaHHOro MeTofda pacyeTa MNO3BOMISieT Yy4ynTbiBaTb  MeCTHble  yCcnoBus  Ans
COOTBETCTBYIOLLENO CTPOUTENIBHOrO CeKkTopa.

5.2.2 MeTopg pacyeTa

5.2.2.1 Bbi6op cCOOTBETCTBYIOLEro MeToda pacyeta ce3oHHoro KMj

MeTopa pacuyeTa ce3oHHoro K[ Bbli6upaloT M3 COOTBETCTBYHOLWMX MECTHbIX YC/IOBUII Ha OCHOBaHUU
cnepywoueli nHopmaunn:

- pervoH (Knmmar), B KOTOPOM PacrnosiOXeHO 34aHue;

- CTpOUTENbHbI CEKTOp.

Bbi6GpaHHbI/ MeToA pacyeTa A0/IXeH BKIoYaTb B ce651 OrpaHNyYeHuns B NPUMEHEHUN, COOTBETCTBYOLLIME
rpaHWYHble YCNOBUSA U CCbISIKY Ha KOHTPOJIbHbIE AaHHbIe.

Bbl6paHHbIli MeTof pacyeTa AO/XeH OblTb onpegeseH B HOPMaTUBHbIX AOKYMeHTax MU cTaHgapTax,
AelicTBYOLWMX Ha HaLMOHaNbHOM YpoBHe. Mpn UX OTCYTCTBUM AaHHbIi MeTo[ NPUMEHATb He fonyckaeTcs.

B npunoxeHnn A npuBefeH npumep meTofa pacuyeTa ce3oHHoro KM/ gns ycrnoBuii Xnaoro cekropa.

5.2.2.2 BxopgHasa nHcopmauunsa, Tpebyemas ansa metoga pacyera ce3oHHoro KMa

BxoaHasa nHdopmauua gna gaHHOro metofa pacyerta foJshkHa BkIoYaTbh B cebs;

- Tpebyemoe KO/MYECTBO Tensia AN pacsipefdesinTenbHoOi(bIX) cuctembl (cuctem) Ans OTOMAEHUSA
nomelieHnii tOH.aB.u. paccumTaHHoe no [2];

- Tpebyemoe KonuyecTBO Tensia AN pacnpegenntenbHoO(biX) cucTeMbl (cuctem) Ans 6GbITOBOrO
ropsyero BogocHabxeHus HOn.wbjn. paccumTaHHoe no (3]. B COOTBETCTBYOLWEM Crlyyae.

BxoaHasa nHcopmauuna gna AaHHOro pacyeta metofa fAOMNOJSIHUTENbHO MOXeT BK/OYaTb B cebs;

- pesynbTaTbl ucnbeitalnini KM npu nonHoOW Harpyske v YacTuU4HON Harpyske 30 % B COOTBETCTBMM CO
cTaHAapTHbIMK UcnbITaHUAMK cornacHo FOCT P 53634;

- TMN KoTna (KOHAEeHCAUWNOHHbIA NN HEeT. KOMOMHUPOBAaHHbIN K HET, C 6aKOM-akKyMy/ISTOPOM ropsiyei
BOAbl Un 6e3 N T. 4.);

- ncnonb3yemoe TONIMBO (MPUPOAHbLIA ras. CXXUXeHHbI YyrneBoAopOAHbINA ras, xuakoe TONAMBO U T. 4.);

- BbIXOAHYIO MOLWHOCTb KOT/a (MakCMMasbHY0 N MUHMMabHYIO B C/ly4yae gnanasoHa);

- MeTopg 3axuraHus (NOCTOSAHHOe NnamMsa 3anafibHuKa Uan Her):

- TMN ropenku (MmoAynupytouwas, MHOrocTyneHyaTas wim AByXno3nLMoOHHas):

- BHYTPEeHHUI 6ak-akkyMynsaTop npu ucnbitalmax KMpg (ga/Her);

- nokasaTenu 6aka-akkymynatopa (06bem, TONLWMHA U30AALUN).

5.2.2.3 BbIxogHas nHdopmaumsa, noNyvyeHHas U3 metoga pacyerta ce3oHHoro KMj

BbixogHaa nHcopMaumna M3 gaHHOro meToda pacyeTa fo/hkHa Bko4yaTb B cebs:

- EH.pan,*— noTpe6HOCTb B TEM/1I0TE CrOpaHns TOM/InBa;

- IVh.cgnar.— BcnomoraTesibHas aHeprus;

- OH.pan.kP!'— pekynepupyemble Tensi0Bble NOTEPU CUCTEMbI A4NS OTOMNNEHNSA NOMELLEHWUIA.

5.3 MeTopa pacueTa koadpduumMeHTa NOE3HOTo AelicTBUA KOT/a AN KOHKPETHOro cny4vas

5.3.1 CyuwHOCTb MeTOoja pacyeTa

[laHHbIi MeTof pacyeTa OCHOBAaH Ha criefylolWwem npuHumne:

a) AaHHble cobpaHbl NS TpPex OCHOBHbIX 3Ha4YeHU hakToOpoB Harpysku UM BbIXOAHOW MOLLHOCTU:

- KN4 npun Harpy3ke 100 %:

- manrnw — KM/ npu npomMexyTo4YHOW Harpyske,

- dyr*.ro— notepu npu Harpy3ske 0 %;

6) AaHHble no KM[ v noTepsAM KOPPEKTUPYIOT B COOTBETCTBMM C YCNOBUSAMMK 3IKCMayaTtauuum kotna
(TemnepaTtypa);

B) MOLWHOCTb noTepb npu Harpy3ke 100 % @, rapn v Npu NPOMEXYTOYHOW Harpyske
paccuMTbIiBalOT B COOTBETCTBUMN CO 3HaYeHMsmu KM/ c nonpasBKoii;

r) pacyeT MOLWHOCTU MNOTepb, COOTBeTCTBYlOWeENH (hakTMYecKol BbIXOAHOW MOLLHOCTW, BbIMNOAHAOT
nocpeAcTBOM SIMHENHOW MW NONIMHOMMUHANIBHOW MHTEPMNONALUM MeXAy 3HAYEeHUSIMU MOLLHOCTW NnoTepb ANs
Tpex OCHOBHbIX BbIXOAHbIX MOLLHOCTEA.

MpumeuyaHue — [ina meToga pacuyeta KMNJ koTna Assi KOHKPETHOrO Crlyyast BCe MOLLHOCTM M (hakTop Harpy3ku
OTHOCSITCS K MPOU3BOAUTE/ILHOCTU MOACUCTEMbI TEMI006Pa30BaHMS;

12



FOCT P 56777—2015

[l) BCNOMOraTe/ibHyt0 3HEPTUI0 PACCHUTBLIBAIOT C yY4eTOM (DaKTUUYECKO BbIXOLHON MOLWHOCTU KOT/a:

e) pekynepupyemble Ten/ioBble NOTEPM OGWMBKM TEMJoreHepatopa pacCUUTbIBalOT B COOTBETCTBUM C
Ta6/MUYHOW A0ONEei TEMN/OBbIX NOTEPb B PEXMME TOTOBHOCTU U MECTOMOJIOXKEHNEM KOTNA;

X) ANA NosyvyeHUs o6LWUX peKynepupyeMbliX TEN/IOBbIX NOTEPb PeKynepupyemyt BCMOMOTaTesibHYIo
3HEPru CyMMUPYIOT C PeKyneprpyemMbiMuy TENIOBLIMY NOTEPSMU O6LUIMBKM Tennoo6pasoBartess.

5.3.2 BxopAHble faHHble A1 paccmaTpuBaemMoro meTtoja pacyerta

5.3.2.1 JaHHble KOoTNa

KoTen xapakTepusyeTcs c/ieAyloWnmMn 3HaYeHUAMN:

- ®Pr— npoun3BOAUTENBHOCTb TeMN/ioreHepaTopa npu NosIHOW Harpyske;

- 4*Y.pn— KM[ TennoreHepatopa nNpv NOIHOW Harpy3ske;

- 0Qvw.i pn— cpefHsis TemnepaTypa BoAbl B TenjioreHepartope npu yC/I0BUSIX UCNbITaHWS AN1S NOJTHOM
Harpysku;

- KOM.pr— MnonpaBoYHbIA KoaduumeHT gna KM npu NnonHOW Harpyske;

- ®p/n— Npou3BOAUTENBLHOCTL TEM/IOreHepaTopa Npu NPOMeXyTOUYHOU Harpyske;

- yynpw — KMJA TennoreHepatopa npv NpoMeXyTO4YHOW Harpyske;

- QgrwMu — cpefaHsis TemnepaTypa BoAbl B TenjioreHepatope MNpu YC/AOBUSX WUCNbITaHWS ANns
NPOMEXYTOUYHOW Harpysku:

- fuxr. pw — nonpaBoOYHbIN KO3hduumneHT Ana KMAO npy NnpoMexyTOUHOW Harpyske;

- ®al.bpo— TensioBble NOTEPU B PeXMMe rOTOBHOCTU NpuU pasHOCTU TemnepaTtyp ucnbitalns [09rwstro;

- AG&WtMLpQ — pa3HOCTb MeXAy cpefiHeil TeMnepaTypoil KOT/a M TeMnepaTypoil B MUCNbITaTeNbHOM
naGopaTopuun npu ycrioBUAX UCNbITaHUS;

- PxYT.pn— noTpe6sieHne MOLWHOCTU BCNoOMoraTe/sibHbIMW yCTPO/CTBaMM NPU NOJSTHOW Harpyske;

- Pamgnrpint — noTpe6sieHne MOLWHOCTU BCMOMOratesibHbIMW YCTPOMCTBAMW MPU MPOMEXYTOUHOM
Harpyske;

- Paux9rrpt) — noTpe6sieHne MOLWHOCTN BCNOMoOraTesibHbIMU YCTPOiCTBaMU B peXxnmMe roTOBHOCTU;
- 09rw,mfl— mMmnHMManbHas paboyas Temnepatypa KoTna.

[aHHble AN XapaKTepuCcTUKU KoTna 6epyT M3 OAHOro M3 C/efylWnX UCTOYHUKOB, NEpPeyvnc/ieHHbIX B
nopsiike npuopuTera:

a) AaHHble o60pyAoOBaHMA OT U3rOTOBUTENA MPU UCMbITaHUM KOTNa B cooTBeTcTBuUM ¢ TOCT P 51733.
FOCT P 53634. TOCT P 54442, TOCT P 54826:

6) f[aHHble N0 YMOTYaHUO NPUNOXEHUI B unn T.

CnepyeT ykasaTb, BKOYaloT N B ceba 3HaveHus KM/ pekynepauuto BcnomoratesibHOW 3Heprum.

5.3.2.2 ®dakTuyeckue ycroBusa akcnayarauuu

dakTMyeckue ycqoBUs aKCnayaTaummn xapakTepusyoTca cnefyowmnMmmn 3Ha4eHnsamu:

- OH.9«VvM)— oTAava Tensa B noAcuctemy (MoAcUcTeMbl) pacnpegeneHuns Tenna:

- Ggnrwin— cpefHsAsA TemnepaTtypa BoAbl U3 KOT/a;

- Ggnrw,.— cpefiHAA TemnepaTypa BoAbl, Bo3Bpaljatouieiica B koTen (47159 KOHAEeHCaLMOHHbIX KOT/I0B);

- — TeMnepaTypa B KOTeJ/IbHOI;

- GbIt,— (hakTOp CHWXEHUs TeMnepaTypbl, 3aBUCALWMNI OT MECTOMNOJIOXEHUSA TensioreHeparopa.

5.3.3 Harpyska Kaxgoro kotna
5.3.3.1 CpeaHASA MOWHOCTb NOACUCTEMBI TENSIOTEHEPALIUYN
CpeaHsAsi MOWHOCTb NoAcUcTeMbl Tensoo6pasoBaHus ®H o 3agaetca opmysoi

ongovin= (V : ..., ®)

roe o6l ee Bpemsa paboTbl TenaoreHeparopa.
5.3.3.2 Nogcuctema TensoreHepaumm ¢ O4HUM KOT/IOM

Ecnv ycTaHOB/IEH TOMbKO OAUH TenoreHeparop, To hakTop Harpysku p9s 3agaetca Qopmyoi

[V ' (9)

roe  ®pn— HOMUHaNbHaA BbIXOAHaA MOLWHOCTbL TernjoreHeparopa.
5.3.3.3 [loacuctema TensioreHepaymnm ¢ HECKONbKUMWU KOTiamu
5.3.3.3.1 O6uwune nonoxeHus

Ecny ycTaHOB/IEHO HECKO/IbKO KOT/I0B, TO pacrnpejefieHne Harpysku Mexgy KoTiamu 3aBucuT oT
ynpasneHus. Pa3nuualoT ABa TUNa ynpasfieHus;
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- 6e3 npuopuTeTa:

- C NpuopuTETOM.

5.3.3.3.2 Heckonbko TennoreHepatopoB 6e3 npunoputeta

Bce TennoreHepaTtopbl pa6oTaloT 0O4HOBPEMEHHO, NO3TOMY haKTop Harpy3ku fan ogmHakosB AN Bcex
KOT/I0B 1 3aaeTcs hopmynoi

Ponr® - ™)

rae ®pn.— HOMMHA/IbHAA BbIXO4HAS MOLLHOCTb TensioreHepaTopa / npyu NoaiHOM Harpyske.

5.3.3.3.3 Hecko/bKO TensioreHepaTopoB C NPUOPUTETOM

CHavana pa6oTaloT TensoreHepatopbl 6onblwero npuoputeTa. OnpegenieHHblli TenaoreHepaTtop B
nopsfake ovyepefHOCTW paboTaeT, TONIbLKO eC/in TensoreHepatopbl 60nbllero npuoputeta paboTalT npu
NOJSIHO Harpyske 1).

Ecnn Bce KOTAbI MMEKT OAVMHAKOBYK BbIXOAHYK MOLWHOCTb ® pn, TO KOMIMYECTBO paboTarumnx
TennoreHepatopoB Afov.™ 3apaeTcsa chopmynoi

@ ILretliiul

Ngrv,on= int vor (11

B npoTMBHOM c/lydae paboTaloLime KOT/bl ONpeaensioT Takum o6pasom, uto 0 < p~/c 1 (cMm. popmyny

(0)].

®akTop Harpysku 090/ gns TensnoreHepaTtopa, paGoTaklwero c nepepbiBaMu, paccyuTbiBalT Mo
cdopmyne

W — . (12)
¢ my
rge  ®pnl— HOMMHaNbHAs BbIXO4HAS MOLWHOCTHL TennoreHepatopa /, pa6oTalolero Npu NoIHON  Harpyske;
®pn/— HOMUHaNbHasA BbIXOoAHasA MOWHOCTbL TensoreHeparopa, pa60Ta|'0|.U,er0 C nepepbiBamMu.

5.3.4 TennoreHepaTopbl C ABOWHOW (hbyHKuMel (oTonneHwe nomeweHWin n 6bITOBOE ropsavee
BOJOCHab6XxeHue)

Bo Bpemsi oTonWTeNbHOro ce3oHa TensioreHepaTop MOXeT MPOU3BOAUTb 3IHEPruio AN OTOMN/IeHUs
noMeLleHnii n Ana cucTemMmbl OGbITOBOTO ropsyero BOAOCHabxeHUs [ABOWHaA (yHKUNA (ABYXKOHTYPHbIA
koTen)].

PacueT TennoBbIXx MoTepb ANAA TensoreHepatopa, paboTatowero TOAbKO AAA 6bITOBOro ropsyero
BOAOCHa6XeHUs, yCTaHOBJIEH B eBPOMelickom cTaHfapTe Ha 6bIToBOe ropsiyee BofgocHabxeHue [7].

BbiToBOE ropsivee BoAOCHabXeHue Takxe B/MAET Ha OTOMUTENbHYK QYHKLUIO TensoreHeparopa
LBOWHOIO AeicTBUS B OTHOWEHUN:

- paboyeil TemnepaTypbl TensoreHeparopa;

- BpeMeHun paboThbl;

- Harpysku.

Paboyas TemnepaTypa TensoreHepatopa MoOXeT 6bITb U3MeHeHa, ecnu TpebyeTca GbITOBOe ropsiyee
BoAoCcHabxeHue. [luHaMnyeckne BO3LENCTBUS TaKOro M3MEHEHUS TeMnepaTypbl (HarpeBa, ox/axweHus) He
YUYMTbIBAIOT B HACTOSALWEM cTaHAapTe.

MoTpe6bHOCTN O6bLITOBOrO ropsyero BOAOCHabGXeHWA MOryT mnpeBbillaTb MNepuoj Harpesa, ecnu
TensoreHepatop yxe pa6oTaeT Npu HOMWHaNbHOW MOLWHOCTU. Bo3gelicTBUA Ha nepuoabl BpemeHu (Harpes,
HOpMasbHbI/ pexum n T. 4.), onpeAeneHHble B MexAyHapoaHOM cTaHAapTe [6]. He yuuTbiBatoT.

BbiTOBOE ropsiuee BOAOCHabXeHMe yBesinuMBaeT Harpy3ky TenjioreHepartopa C ABOWHOW yHKUMen.
[laHHOe BO3AelCTBME Yy4YUTbIBAlOT MOCPEACTBOM YyBe/IMYEHUS Harpys3ku MOACUCTEMbl TensioreHepauuun B
TeyeHue paccmaTpuBaeMoro nepuoja c Nomolibo PopMysbl

OH,, 90004 = fow\'Orida.n + QiY.dein (13)
Mucnone3ysa CH, gorion BMBCTO CHupnos 8 coopmyne (8).
MpumeyaHune — dopmyna (13) aHanornyHa cpopmyne (2).
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B uenom, paccmatpmBaeMblii pacyeTHbI Nepnoj 0ANHaKOB A8 6bITOBOrO ropsiuero BoAOCHabXeHna n
A5 OTONMIEHNA MOMELLEHWUA.

OpgHako ecnu GbiToBasi ropsvyasi BoAa NPOU3BOAUTCS TONbKO MPU KOHKPETHbIX pexumax paboTbl
(Hanpumep, TONbKO MPU HOPMasibHOM peXumMe WAM NpU HaIu4ynunm NPUOPUTETHOrO ynpaBfieHus), pacuer
[onycKaeTcs BbINO/HATbL HE3aBUCUMO A8 ABYX PEXUMOB paboTbl:

- oanH pa3 c ymetom fHIrr (Bpema paboTbl ANA OTOMN/IEHUA NOMeLleHUn) n ®up« (paccunTbiBaloT €
ncrnosibdoBaHnem OKObIN M <HAT), @ TakXe yC/I0BWUi akcnayaTaunm gnsa oTON/IEHNS NMOMELLEHWNN;

- oanH pa3 c ydyetom fwgnr (Bpemsa paboTbl AN 6bITOBOroO ropsvyero BoAOCHabxeHusa) u ®d»n
(paccunTbiBalOT € Ucnosib3oBaHnem OnneB”™u fw.gnr), a Takxe ycnoBuii akcnayataynm ans 6bITOBOro ropsiyero
BOAOCHabXeHUs.

MoTepu, BcnomoratesibHasa aHeprus U KoOM4YecTBO NOABOAVMMOroO TON/IMBa ANS ABYX PEXUMOB paboThbl
B KOHLie pacyeTa CyMMUPYIOT.

5.3.5 Tennosble NoTepu TensioreHeparopa

5.3.5.1 PacueT Ten/ioBbIX NOTepPb Tensi0reHepaTopa npu NosIHON Harpyske

KN4 npw nonHoli Harpyske [OT-Pn nsamepsoT npu cpegHeil UCxXoAHOW Temnepatype BOAbl B
TensioreHeparope mtcsiPft. KM/J goskeH 6b1Tb NpucnocobrieH K hakTuyeckol cpefHeli Temnepatype BOAbl
B TensioreHepatope A58 KOHKPETHO’ YCTaHOBKM.

KMA npn NnonHOW Harpy3ke ¢ nonpaBKoWi Ha TemnepaTtypy [ prcorr paccunTbiBalOT No popmyrie

flgnr,Pn,cci'r= ()qr<.Pn+ fcorr.Prv (Qgnr.w.toMPn — ftgii.wm). (14)

raoe n.on — KMJ TennoreHepatopa nMpuv MOSIHOW Harpyske, onpegenserca nNpu  UCObITaHUN
npon3BOAUTENBHOCTN TensioreHepaTtopa MO COOTBETCTByWOWMUM cTaHgapTam (cm. 5.3.2.1). B cnyuae
OTCYTCTBUA HEOGXOAUMBIX 3HAYEHUI B COOTBETCTBYIOLWEM HalLMOHaNbHOM cTaHgapTe B 5.3.1 npunoxexHusa b
npueefeHbl 3HaYeHNA MO YMOJTHaHWUIO;

fcorpn — nonpaBoOYHbIN KO3 MUUNEHT, yunTbiBaOWMii nameHeHve KIJ[ npu MNoNHON Harpyske B
3aBMCUMMOCTUN OT cpefHell TemnepaTypbl BoAbl B TensioreHepatope. flaHHOe 3Ha4yeHue JO/HKHO 6bITh yKkasaHo
B CTaHjapTax W HOpMaTUBHbIX [AOKYMeHTaX, [AelCTBYIOWMWUX Ha HauMmoHa/lbHOM ypoBHe. B cnyuae ux
otcytctBua B B.3.3 npunoxeHna B npuBegeHbl 3HayeHuUA N0 ymMosidaHuio. Tpu  ucnbiTaHuu
npon3BOAMTENILHOCTY TenjoreHeparopa rno cCOOTBeTCTBYOWNM cTaHgapTam (cMm. 5.3.2.1) pe3ynbTaTbl MOXHO
yyecTb;

OgorwiBUPn— cpefHAa TemnepaTypa BOAbl B TensioreHepatope nNpu yCcnoBUSAX UCMbITaHUA A8 NOSHOW
Harpysku (cm. B.3.3 npunoxeHuns b);

Oyrwm— cpefHAA TemnepaTypa BOAbl B TensioreHepaTtope B 3aBWCMMOCTU OT KOHKPETHbIX YC/10BUiA
akcnnyatauum (cm. 5.3.9).

B uensax ynpouweHus pacyeTtoB 3HaudeHus KMJ[ v TennosbiXx NoTepb, OonpefesieHHble MNpu YCAOBUAX
ucnbiTaHuii, npucnocabnueBaldT K aKTUYeckoli cpepHeil TemnepaType BoAbl B TensoreHepartope.
fonyckaeTca npucnocabnmeBatb NPON3BOAUTENBHOCTb MPW KaX A0l Harpyske B COOTBETCTBUM C (DaKTUYECKOW
cpefHeili TemnepaTypoi BoAbl B TenaoreHepartope ANA KaXA0W Harpysku, Tak Kak 3To siB/sieTCA NpaBU/ibHbIM
C h13nYEeCKOW TOUKN 3peHUs.

Tennosble NOTepyu TensioreHepaTopa Npu NOJIHOW Harpy3ke ¢ nonpaskoli ®IAwPAcOT paccunTbiBaOT MO

cdopmyne

(0o0-n,,, ,BMr)

®anrALPI.CCn ®p,. (15)

* erfu,Bn

rae ®pn — BbIXOAHAs MOLWHOCTb TenJsioreHepartopa npu NosiHOW Harpyske.

5.3.5.2 PacuyeT TensoBbIX NOTEpPb TensioreHeparopa Npy NPOMeXyTOUYHOW Harpyske

KM npu npomexyTO4YHOW Harpyske ngncpim MaMepsitoT nNpu cpefHeill UCXO4HOW TemnepaType BoAbl B
TennoreHepatope OgnrwtcstPM KM [ goskeH 6b1Tb NpucnocobrieH K hakTuyeckoli cpefHeil Temnepatype BoAbl
B TensioreHepaTtope A/19 KOHKPETHOW yCTaHOBKU.

KN4 npu npomMexyTO4YHOW Harpy3ke C MNoOnNpaBKOii Ha TemnepaTypy ngmpm.oen paccyuTbiBalT Mo
cdopmyne

rignf.P1nt.coir = I}gnr,Pint+ 7corr.P.nt « (Ognr.w.tcttPim — Ogrr.».m), (16)

rae  Tgrpnt— KM/ TennoreHepatopa Npy NpoMexXyTo4yHol Harpy3ke. Mpu ncnbiTaHUM NPOU3BOAUTENILHOCTU
TensioreHepartopa Mo COOTBeTCTBYWOWMM cTaHgapTam (cMm. 5.3.2.1) gonyckaeTcs yyecTb UX pe3ynbTatbl. B
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crlydae OTCYTCTBUA HeO6XOAUMbBIX 3HayYeHWii B COOTBETCTBYMOLWEM HauMoHanbHOM cTaHgapTe B B.3.1
npunoxeHuna b npuBegeHbl 3HAYEHUA MO YMOTYaAHUIO;

fowr,p« — nonpaBoOYHbIN KO3(hPULNEHT, yunTbiBaowmnii nameHenne Krj B 3aBUCUMOCTU OT cpefHeW
TemMnepaTypbl BOAbl B TensioreHepaTtope. [laHHOe 3HayeHWe [O0/IKHO OblTb yKa3aHO B COOTBETCTBYIOLEM
HauuoHanbHOM cTaHgapTe. B cny4daB OTCcyTCTBUA Takoro ctaHpgapta B B.3.3 npunoxeHunsa b npusegeHbl
3HayeHuA Mo ymonyaHuto. NMpu UcnbITaHUN MPOU3BOANTENIBHOCTU TensioreHepartopa Mo COOTBETCTBYHOLWUM
ctaHgaptam (cM. 5.3.2.1) pe3ynbTaTbl MOXHO y4ecCTb;

ewweeat.PK — cpefHAas TemnepaTypa BOAbl B TenjioreHeparope (MAM TemnepaTtypa BofAbl,
BO3BpaLljatolelica B KoTes, AN KOHAEHCALMNOHHbIX KOT/10B) NPWU YC/IOBUAX UCMbITaHUSA NS NPOMEXYTOUYHOM
Harpys3ku (cm. 6.3.3 npunoxeHusa B);

Wn>— cpefHAa TemnepaTypa BoAbl B TensioreHepaTtope (Mn TemnepaTtypa BoAbl, BO3BpaljatoLeincs

B KOTes, A8 KOHAEHCALNOHHbIX KOT/I0B) B 3aBUCMMOCTU OT KOHKPETHbIX YyC/1I0BUIA akcnayatauum (cm. 5.3.9).

MpomMexyTouHas Harpyska 3aBMCUT OT Tuna TensioreHeparopa. 3Ha4eHus No yMO/14aHUIO NpuUBeAEeHbl B
.2 npunoxeHuns I.

TennoBble noTepu TensioreHepatopa MpPU MNPOMEXYTOYHOW Harpyske C nonpaBKoh @ 9no*.nr.ocHr
paccumnTbiBaloOT Mo popmyie

DAY, PKCOM —-emememememememse et ®p,,. M;}

ljlr.PWesff
raoe ®pu— BbIXOAHaA MOLWHOCTL TenjioreHepartopa Npy NPOMeXyTOUYHO Harpyske.

5.3.5.3 PacueT TenqoBbIX NOTEPb TensoreHeparopa npu Harpyske 0 %

TennoBble NOTepU TensioreHepatopa B pexunme rotoBHocTU @ Svdpo Npun Harpyske 0 % onpegensatoT Ans
pasHocTM TemnepaTyp WCMbITaHWA MO COOTBETCTBYWOLWMM CTaHgapTaM Ha ucnbiTaHua. [pu ucnbiTaHnn
Npon3BOAUTENILHOCTY TensioreHepaTopa No COOTBETCTBYOWMM cTaHAapTaMm (cM. 5.3.2.1) pe3ynbTaTbl MOXHO
yyecTb. B cnyyae oTCyTCTBUA AaHHbIX U3FOTOBUTENSA WX B COOTBETCTBYIOLWEM HauMOHallbHOM cTaHzapTe B
5.3.2 npunoxeHunsa b npuseaeHbl 3HAYEHUSA NO YMOTHAHWUIO.

TennoBble noTepu TensioreHepatopa C NonpasBKoli Ha TemnepaTypy npu Harpy3ke 0 % @Y tw.posh-r
paccuuTbiBalOT No hopmyne

®Ai1.PO.ocuT = ¢ BN,..bPO m | 0 ' s (18)
\ )

roe @ N.bpo — TensioOBble NOTEPUM B peXume rotoBHOCTU npu Harpy3ke O % npu pasHoOCTM TemnepaTtyp
ncnbiTaHna 10593118« po;

V .*m - cpefHsas TemnepaTypa BoAbl B TensioreHepaTtope (M1n TemnepaTtypa BoAbl, BO3BpaljatoLeincs
B KOTe/, A/19 KOHAEHCALMOHHbIX KOT/IOB) B 3aBMCMMOCTM OT KOHKPETHbIX YCN0BUIA akcnayatauum (cm. 5.3.9);

— TemnepaTypa B KOTe/flbHOl. 3HayeHns No ymon4aHuio npueegeHbl B 5.5.3 npunoxerHusn b.

AOQ9rtebipo— pasHOCTb Mexay cpefHel TemnepaTypoli BOAbl B TensioreHepatope u TemnepaTypoii B
ucnblTatesibHoOl naéopatopun NpuU YC/IOBUAX WUCMNbITaHUS. 3HAYeHUs MO yMo/YaHu npuBeneHbl B 5.3.2
npunoxexuuns b.

5.3.5.4 TennoBble NOTEPU KOTMA NPU KOHKPETHOM COOTHOLLEHUMN Harpys3okK (", 1 BbIXOAHOW MoLWHOCTY Pp,
CooTHOWeHMe yae lbHbIX HAarpy3oK pgnr Kax4oro KoTsa paccuntbiBaloT cornacHo 5.3.3.
daKkTuyeckas BbiXxogHas MOWHOCTb ®p* KOTNa 3ajaeTcs popmyoii

dp*= dPpn- (V»'- (19)

Ecnn ®p* HaxoguTca mexagy 0 (p<tv= °) u duw (NnpomexyTodHaa Harpy3ka. pof = pw= ®p*/ dpn). 1o
TennoBble NOTepu TensioreHepaTopa PBNNKP* paccunTbiBalOT No hopmyne

.
oanr.bPx = (PP LIN-3T — PY.b.PO.can) ¢ ®anr/POcorr- (20
P,

Ecnu ®PK HaxoguTca Mexgy ®pu v ®pn (nonHas Harpyska p9» = 1), To TennoBble novepu
TennoreHepatopa ®4MMp, paccUnTbIBalOT Mo hopmysie

Pp —%p
@ P1 " @ P»1

dar»N.P*= * (d<»(Y.b.Pn,corr — & 9nr,11.PInl,«uT) ¢ & 9nrJs.nnt.ocni. (21)
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DITPp> fonyckaeTcsa Takke paccuyMTaTb NOCPeACTBOM MOJIMMOMMUHANBHOW WHTEpNnonsauun BTOPOro
nopsigka. ®opmyna Ans Takoii MHTepnonsuMn npusBeseHa B 5.2 npunoxenus b.

O6uwure TennoBble NoTepu koTna Oantit3a paccmaTpnBaemoe Bpems paboTbl KOTAa tgn paccumMTbiBalOT
no dpopmyne

OgtirJt= ®anrA.Px' tgnt. (22)

5.3.5.5 O6wune TennoBble NOTepn Npu TenaoreHepaumu
O6ume TennoBble NOTepy NOACUCTEMbI TEM/IOreHepaUun paBHbl CyMMe Ten/1I0BbiX NOTepb KoTna:

OH.9mV= A Q qnrit. (23)

5.3.6 Ob6uwan BcnomMmoratenbHas aHeprus
O6uwan BcnoMoraTesibHasi aHeprusa Ansa Kotna 3agaetcsa hopmMyoin

WApnr,anx= Paw.Px 'Ur* + Paukan ' (/cl*  tgnr), (24)

roe Pamxoa — BcnomoratesibHas MOLWHOCTb MPU HeakTUBHOI cucTemMe TennoobpasoBaHua. Ecnun
TensoreHepaTtop B HEAKTUBHOM COCTOSIHUWN 3/1eKTPUYECKM U30/1MPOBaH, TO Panx«r= Pau* po;
tC— pacueTHbIli MHTepBan;
*1— Bpemsa paboTbl TensioreHeparopa B nNpejesiax pacyeTHOro nHTepsana ta.
CpefHIOl0 BCrnomoraTes/ibHYyl0 MOUWHOCTb A1 KaXAoro Kotna Pnanpx paccuuMTbiBalOT MNOCpPeAcTBOM
NNHEHON NHTepPNOoNALUNUN B COOTBETCTBMMN C Harpy3konm kotna (paccumTtaHHOl no 5.3.3) mexay:
Paux.pn— BcnomoraTtesibHOM MOLWHOCTbIO KOT/N1a NPy NOMTHOM Harpyske (PB™= 1);
Paux.pim— BcnomMoraTesibHO MOLWHOCTbIO KOT/1a NPU NMPOMEXYTOUYHOW Harpyske (PInr= p,Lw);
PauxTo— BCMOMOraTe/sibHOM MOLWHOCTbIO KOT/1a B peXuMe roToBHOCTU (P~* = 0), U3AMEPEHHbIMU B
COOTBETCTBUM C eBpoOnerickum ctaHgaptom [8].
B cnyvyae oTCyTCTBUA AeKnapupyeMblX AaHHbIX WAW AaHHbIX W3MeEpPeHWl 3HavyeHUs Mo YyMOJIYaHUIo
npusefeHsl B 6.4 npunoxennsa b.

MpumeyaHune — CoOTBETCTBYIOLWMMN 0603HaAYEHUSIMU B [8] siBNstOTCA: PuuRt—Psaw:*00, PPl = Phwsd
PHXQD* P o™
Ecnn 0 s Po» s p*n, To Panxp. 3agaetca oopmyion
p
PnuePx= Pan,Po+ —— 1 (PauxPInl— Paux.Po). (25)
Pm

Ecnun pint < Pgnt s 1. To Paw.?,,3agaeTcs dpopmMysioi

PankPx = Piai.PirH + —j--mmmmmmemeem ' (Paux.Pn— Paux.Ptfl). (26)
Y-px.

BcnomoraTesnibHasi 3HePrus noAcucTembl TennoreHepaunn WHganaux 3agaeTtcst popmMynom

Ve Nanx= agnrjhu- (27)

5.3.7 Pekynepupyemble TeN/0Bble NOTEPU CUCTEMbI TENSOTEHOPaLUmn

5.3.7.1 BcnomoraTesibHaa aHeprua

[Ana pekynepvpyemoit BcnmoMoratesibHOW aHeprum NpoBoAAT pasinyme mexay:

- pekynepupyemoli BCnomoraTtesibHOW 3Hepruei, nepepaBaeMoil TensioHocuTento (Hanpumep, Boae).
Mpepnonaraetcs, 4To BCMoMoraTeslbHasi aHeprusa, nepejaBaeMas BEKTOPY SHepPruun, ABAAETCSA MOSIHOCTbIO
peKynepupoBaHHOW;

- pekynepupyemMoli BcnomoraTesibHOl aHepruei, nepesaBaemMoii B oTanMBaeMoe NoMeLlieHune.

PekynepupoBaHHasa BcnomMoraTenibHass 3Heprus, nepepgasaemas TensoHocuTento  QOr.anig.
paccunTbiBalOT No popmyne
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QO9rraulrvd= Wgrr.aux' (rvdaui. (28)

roe frvdaat— vyacTb BCromoraTesibHOU 3Hepruu, nepegaBaemMas B pacnpefenuTesibHyo nogcucremy. laHHoe
3HaueHVe [O0J/IKHO 6biTb yKasaHO B COOTBETCTBYHLEM HaLMOHaNbHOM cTaHhapTe. B cnyuyae oTcyTcTBUsi
COOTBETCTBYIOLLEr0 HAUMOHA/ILHOTO CTaH4apTa 3HauYeHMsa No yMonyaHuio npusegersl B 6.5.1 npunoxexus b.
Ecnun npousBoAnTeNbHOCTL TEMJIOTeHepaTopa AeKlapupyeTcs U3roTOBUTEEM, AONYCKAeTCA y4YecTb AaHHOe
3HaueHue.

PekynepupoBaHHyl0 BCMOMOTaTefIbHYI0 3HEPIUI0, YXe YUYTeHHYl B AaHHbiX no KMJ. He TpebGyeTcs
NMOBTOPHO paccuuTbiBaTb B OTHOWEHWW pekynepauum. Ee paccuuTbiBalOT TONbKO AN NOTPEGHOCTUM BO
BCNOMOraTesibHON aHepruu.

MpumeuyaHue — KMJA. n3MepeHHbIi COrnacHo COOTBETCTBYHOLWWM CTaHAapTaM, Kak npasusio, BKIoYaeT B cebsi
B/IUSIHAE TEM/ia, PeKyrnepupoBaHHOTO K3 BCMOMOraTe/ibHOM 3HEpruy AN TErsioreHepatopa Ha XWAKOM TOrsvBe,
BEHTUNATOpPA BO3fyXa [A/151 FOpeHwusl, NepBUYHOTO Hacoca (T. e. Tenso, PeKynepupoBaHHOE M3 BCMOMOraTeslbHOro
060pyA0BaHUS, N3MEPSIIOT C UCMO/Ib30BAHVEM MOME3HOV MOLLHOCTK).

Pekynepupyemyto BCNomoratesibHyl0 3Hepruio, MnepejaBaeMylo B oOTan/MBaeMoe MoMelleHune,
Qg” auxiw. paccunTbiBalOT Mo popmyrie

Qgrrauxru= Wgrr.aux e+ (1 — bbmi) ¢ £bL.an, (29)

roe (b/Mx — 4yacTb BCMOMOraTeslbHOW 3Hepruu, He nepefaBaemMas B pacnpefennTesibHYl0 MNOACUCTEMY.
[laHHOe 3HauyeHMe yKa3blBalOT B COOTBETCTBYIOLWEM HauMoOHalbHOM cTaHAapTe. B crnydae oTcyTcTBUSA
COOTBETCTBYIOLLEr0 HALUMOHaIbHOTO cCTaHA4apTa 3Ha4yeHNsA No ymonyaHuio npueedeHbl B 6.5.1 npunoxeHus b.
Ecnv npon3BoAnTENbHOCTb TeMN/ioreHepaTopa cepTuduunmpoBaHa, f0NyckaeTcs y4ecTb flaHHOe 3HaYeHue;
6eT — (haKToOp CHWXEeHUS TemnepaTtypbl, 3aBUCALNI OT MEeCTONONOXEHUA TenaoreHepartopa. 3HayeHne
btxm yka3biBalOT B COOTBETCTBYHLWEM HaluMOHa/lbHOM CTaHAapTe W npaBunax, a B Cl/iyyae OTCYTCTBUA
COOTBETCTBYIOLLErO HALMOHANIbLHOTO cCTaHAapTa 3Ha4YeHWsA No yMoivaHuio npuBedeHbl B 5.5.3 npunoxeHus b.
5.3.7.2 TennoBble NoTepun TensioreHepatopa (06WNBKM MOBEPXHOCTM)
TonbKo TensioBble NOTepu Yepe3 O6WMBKY TensioreHepaTopa CUMTalTCA pekynepupyemMbiMu n 3aBucaT
OT Tuna ropenku. [Ns KOT/IOB Ha XWAKOM WX rasoBOM TOM/MBe TensioBble MOoTepu 4epe3d O6LWMBKY
TensnoreHeparopa BblpaXalTcsa Kak 4018 06X TeN/I0OBbIX NOTEPb B PeXUMe FTOTOBHOCTHU.
Pekynepupyembie TensioBble Notepu 4vepesd o6WMBKY TensoreHepatopa ON.b.BNM! paccumTbiBalOT MO
dopmyne

Qgnr.lt.gasbl= ®anr|l,POco<r' (1 — 6bIT) ' /gnr.ge' tgn. (30)

bvm — cakTop CHMXeHUA TemnepaTypbl, 3aBUCALLMIA OT MeCTOMO/IOXEHNA TennoreHepaTtopa. 3HayeHne
ObIT yKa3blBalOT B COOTBETCTBYOLWEM HalLMOHa/IbHOM CTaHAapTe, a B c/lyyae OTCYTCTBMSA COOTBETCTBYHOLWENO
HauMoHa/lbHOro ctaHAapTa 3HadyeHus no ymonydaHuio npusegeHbl B 5.5.3 npunoxeHuns b;

lgr.ga— TennoBble NOTepu Yepe3 O6GLINBKY TensioreHepaTopa, BblpaXeHHble Kak 40151 06Wwnx TennoBbIX
noTepb B peXxume rotoBHoctn. 3HadyeHune fonrge ykasbiBalOT B COOTBETCTBYIOLWEM HauMOHalbHOM cTaHgapTe,
a B C/lyyae OTCYTCTBUA COOTBETCTBYIOLENO HaLMOHA/IbHOTO cCTaHAapTa 3Ha4eHUsi Mo YMOJIHaHUIo NPpUBeAeHbl
B 6.5.2 npunoxeHusa b. Mpn ncnbiTaHUn NPOnU3BOANTENILHOCTU TernJioreHeparopa AonyckaeTcs yyecTb flaHHOe
3HaueHue,

fa — Bpemsa pa6oTbl KoTna.

5.3.7.3 O6wue pekynepupyemble TeN/I0Bble NOTEPU CUCTEMbI TEMTOCHABXEHUS

O6LWwylo pekyneprpoBaHHYy BCroMoratesibHyt0 aHepruto OH.9orm.r.a paccunTbiBatoT no popmyne

O hjs3A/Mlra= ~~~gnraux.ivd- (31)

O6uwune pekynepvpyemble TennoBble NOTEPU CUCTEMbI TennocHabxeHns OH.BM.B/blpaccunTbiBalOT MO
dopmyne

Onuor. 15M= ~{?gnris,%ettil+ ~(Pgm.eux.rt*. (32)

5.3.8 KonuyecTBO CXuUraemoro tonnuvea
KonnyectBo noaBoAMMOI TeNOTbl cropaHms Tonamea EHAQ0N paccunTbiBaloT no doopmyne (1).
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5.3.9 Pa6ouas TemnepaTypa TensoreHeparopa

Pa6ouasi TemnepaTtypa TenjoreHeparopa 3aBUCUT OT C/iefytowmnx hakTopos:

- TWN ynpae/ieHus;

- TexHW4yeckuii Nnpefen TennoreHepatopa (yYUTeHHbI MOCPeACTBOM TeMMepaTypHOro orpaHuyeHus);

- TemnepaTypa pacnpefenmTefnibHoi NoACUCTEMbI, COEAUHEHHOMN C TEN/IOTEHepPaTopoM.

BnuvaHue ynpaBfieHUss Ha KOTe/ MPUHUMMAKOT Kak MW3MEHSIOWYIOCS CpeAHIol  TemnepaTtypy
OTOMUTE/IbHBIX MPUGOPOB. MN03TOMY YUUTLIBAKOT TPU TUNA YNPaBJ/IEHUS KOT/IOM:

- NOCTOsIHHAaA TemnepaTtypa Bofpl:

- TemnepaTtypa BObl, U3MeHslOLWasca B 3aBUCMMOCTM OT TemnepaTypbl B MOMeLLeHUH;

- TemnepaTypa BOAbl, U3MEHSIOLWAACA B 3aBUCMMOCTM OT TeMMepaTypbl CHAPYXU.

Pa6ouylo TemnepaTtypy TensioreHepaTopa paccumMTbiBalOT Mo popmMyne

6oroHIOL = Tax(B3”.*TN + Banrxl), (33)

rge Og,rw<nn —  MUHMManbHas pabouvas TemnepaTypa Kaxaoro koTna. Ecnu ycrtaHoBka ob6opypoBaHa
HEeCKO/IbKMMU TensioreHepaTtopamMu, To orpaHnyeHnem pabouyeii TemnepaTypbl, MICNOMb3yeMbIM A8 pacyeTa,
6ypeT Hambosbluee 3HadyeHWe TemnepaTypHbIX OFpaHW4YeHWin TensoreHepatopoB, paboTalwwmx
OAHOBPEMEHHO. [laHHble 3HaAYeHNs yKa3biBalOT B COOTBETCTBYIOLWEM HaLWOHaNbHOM cTaHAapTe, a B c/iyyae
OTCYTCTBUSA COOTBETCTBYIOLWEro HauMOHa/IbHOrO cTaHgapTa 3HayYeHUA Mo yMosidaHuio npusepeHbl B 5.3.1
npunoxenunsa b;

Ognr»g, — CcOOTBETCTBYHLWAasA TeMnepaTtypa BOAbl B Te4eHMe paccmatpmBaemoro nepuoga. OauH u3
MeToAOB pacuyeTa AaHHOW TemnepaTypbl NpuBeAeH B NpuioxeHun N n B pasgenax 7 n 8 eBponenckoro
cTaHgapTa (2). Ecnu K TennoreHepaTtopy NoAcOeAMHEHbl pa3/inyHble NoAcCUCTEMbl pacnpefeneHuna Tenna,
ONA pacyeTa MCNO/Mb3YOT Hanbonblee cpean NOACUCTEM pacnpefesieHUs Tenna 3HauvyeHue TemnepaTypbl
UNu cpefHeB3BELWEHHOEe 3HAYeHNe COr/lacHO NpuNoXxeHuo U.

5.4 MeTopg umMknan4yeckon paboTbl KoTa

5.4.1 CywHOCTb MeTOAa

[aHHbIi MeTOf pacyeTa OCHOBaH Ha cneayloWmnx NpuHLMnax.

Bpems pa6oTbl pa3fesieHO Ha ABe YacTu:

- ropenka pabotaet — fcny

- ropenka He paboTaeT (B pexnme roToBHOCTU) — /<*.

Ob6uwee BpemMsa paboTbl TennoreHepatopa coctaBnseT bft - kn+ ko

Tennoeble NOTepun AN AaHHbIX ABYX NEPUO0B BPEMEHWN yUNTbIBAIOT OTAE/bHO.

Bo BpemMsi pa6oThbl rOpesiku yunTbiBaloT criefytolne TensioBble Notepu:

- Tenno otpaboTaHHOro rasa npu pa6oTatouieli ropenke Ocb*.

- Tensi0Bble NOTepun Yepe3 06WMBKY TensioreHepartopa Q,.c.

Mpun HepaboTalolleli ropesike y4nTbiBalOT ciefylolme Tena0Bble NOTepU:

- Tenno notoka Bo3gyxa K Agbimoxoay Cb.om;

- TensoBble NOTepU Yepes O06WNBKY TennoreHepatopa 0 2

BcnomoraTtesibHYl0 3Hepruto Ana ycTpoicTe nepef 1 3a KaMepoi CropaHnsa yunTbiBaloT OTAE/NbHO:

- Wb — BcnomoraTesibHas aHeprus, Tpebyemas KOMMNOHEHTaMW 1 yCTpoOcTBaMn, PpacnosIoXXeHHbIMU Ha
nyTV aHeprum nepej Kamepoi cropaHus (kak NnpaBuio, BEHTUNATOP ropenku, CM. PUCYHOK 6).

MprumMeyaHune — Kak NpaBuo, 4aHHble KOMMOHEHTbI M YCTPOMCTBa paboTatoT TOIbKO NPU BKIKOUEHHON ropeske,
T. e. B TeueHue laT,

- Wpmp — BcnomoratesibHas aHeprus, Tpe6yemas KOMMNOHEHTaMN U YyCTPOMNCTBaMU, PaCNONOXEHHbIMN
Ha NyTW 3HEPrnmn 3a Kamepow cropaHusa (kak npasuso, NEPBUYHBIN HACOC, CM. PUCYHOK 6).

MpumeyaHune — Kak NnpaBuio, faHHble KOMMOHEHTbI M YCTPOICTBA paboTaloT B TEYEHME BCEro nepuoga
paboTbl TeNsI0reHeparopa, T. €. B TeyeHue ta,, = U** Un

kf,TOW KE<BbIpaXatoT f,0/1M BCMOMOraTe/ibHOM 3Heprumn Ans AaHHbIX YCTPOWCTB, PeKynepupoBaHHble ANs
TennoHocuTens (kak npaeusio. KM/ nepBUYHbIX HACOCOB U BEHTU/IATOPA ropesiku). Takum o6pasom:

- Obr = ktr Wv — BcnomoraTesibHasi 3Heprusi, pekynepupoBaHHasi OT YCTPOWCTB nepep,
Tensioo6pasoBarenem;

- QpmP= fcppWpmp —  BcCroMoraTesibHasi 3HEprusi, pekynepupoBaHHas OT YCTPOWCTB 3a
Tennoo6pasoBaTesnem.

BcrnomoratenbHYO0 3Hepruio, NnpeobpasoBaHHY0 B TEMJI0 N NepefaHHylo B OTan/inBaeMoe nomeleHme.
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[onycKaeTcsl yuYnTbiBaTb OTAE/IbHO 1 A06aBNATbL K peKynepupyemMbiM TeN0BbIM NOTEPsIM.
OCHOBHOIi 3HepreTuyecknini 6anaHc noagcucTeMbl TennoreHepaumn 3agaetcsa opmynon

Q 49engt= Qo>+ Cbr ¢ Qimp— Qhaon— Qondt— Qpe. (34)
NMpumeyaHne — faHHasa chopmyria aHanornyHa cdopmyne (1). npyu ycnosum, 4to:

Qhoerts= Qcfion4 Qcfiofra Qoo. (35)

64 9enin= OcTb. (36)

OnpcnJoir.c= Obl + Qarp. (37)

CxemaTunyeckaa guarpamma aHepreTuyeckoro 6anaHca noacucTeMbl TensioreHepauuMy nokasaHa Ha
pucyHke 6.

PucyHok 6 — [lnarpamma aHepreTmyeckoro 6asaHca nogcucTeMbl TenaoreHepaymm ana metoga
LMKANYECKO (2-NO3NLMOHHOI) paboTbl KOTna

TennoBble NOTEPU NPU YCNOBUAX UCMbITAHUA BbIPaXalTcsi Kak npoueHTHaa gons (achon. Gkham a») ot
NCXOAHOU MOLWHOCTU NPU YCNOBUSAX UCTbITAHUSA.

TennoreHepaTop xapakTepusyeTcs crefyoWwmMMmmn 3HAYEHUSIMU:

-®dCcTb — MOWHOCTb TOMKM TensoreHepatopa, KoTopas SIBNAETCA WUCXOAHOW MOLWHOCTbIO ANA amw
{pacueTHOe nnn chakTNyeckoe 3Ha4YeHune);

- drcl — ucxopHas MOLWHOCTb A5 (DAKTOPOB TEMNMNOBbIX NOTEPb CUN.CIMN aaa (Kak NpaBuio. dPra>= PcTb);

- Gkhoo, achcr. 1 a*i — hakTOpbl TEN/IOBLIX NOTEPbL MNPU YCNOBUAX UCMbITAHUS;

-Por — noTtpe6rieHMe  3/IEKTPUYECKON  MOLLHOCTM  BCMOMOratefibHbiX YCTPOWCTB (nepepg
TensoreHepaTopom);

- Ki< — (pakTop pekynepauumn Pe-

-Pomp— noTtpe6neHue 3M1EKTPUYECKOW MOLLHOCTH BCMNOMOTaTebHbIX yCTpoiicTB (3a
TensioreHepaTopom);

- lpTp— dpakTop pekynepauun P ~
- (W . mussi— cpeagHas TemnepaTypa BOAbl B KOT/le NpU YCNOBUAX UcnbiTaHua Ans Ocken;
- (W iomi— TemnepaTtypa B UcnbiTaTeNbHOW nabopatopun gnsa ago u ach.on;
- ABpa. »st= Opnrw.m.last— Ohnmxul mMpu YCNOBUAX UCMbITOHUA ANA Opc U Och.cn;
- Monon, Mebon. Moo — nokasatenu cTeneHn A5 nonpaBkyn (hakTOpoB TEMOBLIX NOTEPb.
ANA MHOrocTyneH4yaTblX WAM MOAYNUPYIOWMX KOTNOB TpebyloTcsA crneaylolwme [OMNONHUTE NbHbIE
AaHHbIe;
- ®CTb.TT — MUHMMaNAbHaA MOWHOCTb TOMKN TensoreHeparopa;
- achonmm— cpakTop TennoBbix notepb Ckhan npu MUHUManbHo MOWHOCTU TOTKA dcTb,nT;
- Pbritn — noTpe6sieHne 3/1eKTPUYHECKOW MOLWHOCTM BCNOMOraTes/ibHbIX YCTPONCTB
(nepen TennoreHepaTopoM) NPU MUHUMaAsIbHOW MOLWHOCTU TONKM dCTb. ™
[ANA KOHAEeHCAUWOHHbIX KOT/10B TpebyloTcsa cnegytoline AONONHUTENIbHbIE JaHHble;
- [OOarp — pas3HOCTb TemnepaTyp Mexay TemnepaTtypoil BOoAbl, BO3Bpauialouieiics B KOTesn, U
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TemnepaTypoii oTpa6oTaBliero rasa:

X 0 TH» ~ cojepXaHue KUcropoaa B CyxoMm oTpaboTaBLIeM rase.

[Ona KOHAEHCAUMOHHbIX MHOrOCTyneH4YaTblX WIN MOAYNUPYIOWMX KOT/I0OB TpebyloTca chneaywouine
[ONOSTHUTE IbHbIE [laHHbIEe:

-As*<on™— pasHOCTb TemnepaTyp Mexzay TemnepaTypoli Bogbl, BO3BpaljatlolWencs B KoTen, u
TemMnepaTtypoii oTpa6oTaBleM rasa Nnpu MUMHUMaslbHON MOLLHOCTU TOMKK;

- X 0.MAYHHM — cofepXaHue Kucropofa B CyxoMm oTpaboTaBluieM rase npyv MUHMMaNbHON MOLWHOCTU

TO

dakTnyeckne ycrioBMs akcnayataumm xapakTtepunsyrTcs CNeAyroWmnmMmn 3HaYeHNAMN:

- OHaon/Il— oTAava Tenna B noacuctemy(bl) pacnpegeneHns Tenna;

- 0AWw.*T— cpeAHsAA TemMnepaTtypa BoAbl B KOT/ie;

- 09r«*/—TemnepaTypa BoAbl, BO3Bpaljatoleiica B KoTesn (415 KOHAEHCALMOHHbIX KOT/10B);

- 0w, — TemnepaTypa B KOTE/IbHOIA:

- — (pakTOp CHMXeHUs, yuuTbliBalOWMI peKynepaumnio TemnsIoBbIX MOTepb 4Yepe3 O6GLINBKY
TennoreHepartopa B 3aBMCMMOCTM OT MECTOMNOJIOXEHUS TensioreHeparopa:

- Pcna— dhakTop Harpysku.

MpumeuvaHuns

1 Bce MOLLHOCTU 1 (haKTop Harpysku Pb OTHOCATCS! K BXOAHOW MOLWHOCTY TensioreHepaTopa (MOLWHOCTb TOMKM).

2 ®opMasibHO pasgenstoT @ .o n .= ana 6onblueli ACHOCTY B hopMy/iax M Ans BO3MOXHOCTU MCMO/b30BaHNsA
AaHHbIX U3MepeHuii B CrlyHae UX Hamums.

[laHHble AeKNapupyoTca N3roToBUTENEM WU NOYyYatoT NOCPEeACTBOM U3MEPEHUI B COOTBETCTBYHOLLNX
cnyyanx. B cnyyae OoTCYTCTBUSA AEKNApPUPYEMbIX AaHHbIX WIW AAHHbIX U3MEpPeHuii AaHHble NPUHUMAT No
COOTBETCTBYIOLWEMY HALMOHA/IbHOMY CTaHAapPTY, a B c/lyyae OTCYTCTBMSI COOTBETCTBYHIOLEro HaLMOHaIbHOTO
cTaHfapTa 3HauYeHUsl No yMonyaHuio NpuBeseHbl B NPUIOXeHUN T.

5.4.2 ®akTop Harpysku
dakTop Harpyskm PcTb — 3TO OTHOLWeEHWe MexAay BpeMeHeM, Korga BK/loYeHa ropesika, u ob6wum
BpeMeHeM paboTbl TensoreHepaTopa (Mpu akcnayaTauum u B pexrme roTOBHOCTM):

o (28)
ron+fof/
a Takxke
/on= (3/mbl (/cn+ ton) —Porb tgnr, (39)

roe fpv— ob6uwee Bpems paboTbl TennoreHeparopa;

ion— Bpems, Korga ropenka pa6boTaeT (TON/IMBHbIV KNanaH OTKPbIT, NpegBapuTenbHaa 1 nocneaytouias
BEHTUISALMN He YYMUTbIBalOTCSA);

ton— Bpewms, Korga ropesika He pa6oTaer.

dakTop Harpysku (3cTb paccUmnTbiBalOT MO hakTuyeckol aHeprum Qn.%enQui, noctaBnsiemMoi nogcmcTemon
TensioreHepaTopa, WanM u3MepsAlT (Hanpumep, C MOMOLLbID CHETYUMKOB BPEMEHU) Ha 3IKCNIyaTupyembix
34aHUNAX.

5.4.3 YpaenbHble Tensosble notepu

5.4.3.1 O6wune NoNOXeHNs

YpenbHble TensoBble NOTepy Tensoo6pa3oBatensa 3afalTcsa A1 CTaHAAPTHbBIX YC/TIOBUA NCMbITAHUSA.

[aHHble ucnbiTaHWii Nnpucnoca6banBaloT B COOTBETCTBUU C (DaKTUYECKMMWU YCNOBUAMWU IKCNayaTauum.
37O NPUMEHMMO KaK K AaHHbIM CTaHAapTHbIX WCNbITAHWIA, Tak W K pe3dynbTaram 3KChJyaTauMoHHbIX
N3MEPEHUNA.

5.4.3.2 Tennosble NOoTepu Yepes AbIMOXO[ C yXoAsAwWMMN razamun npu paboTtarwwei ropenke ata

MeTopn BBefeHVst NONPaBkM Ha AaHHbIV DakTop NOoTepb yYUTbIBAET BAUAHUS

- cpefHeli TemnepaTypbl BOAbl B KOT/€;

- hbakTOpa Harpysku;

- HacTpoek ropenkm (MOWHOCTb W KO3(hduumeHT un3bbiTKa BO3AyXa, MeHswwune 3PPEeKTUBHOCTb
Tennoo6bmeHa).

dakTuyeckme ygesibHble TensoBble MNOTepu 4Yepe3 AbIMOXOJ Mpu paGoTatouweli ropeske ackcicon
3afatoTca hopmy o
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(40)

roe  achon — TennoBble MOTepu Yepe3 AbIMOXOA MPW YCNOBUAX WUCMbITaHMA (gononHutenbHo k 100 %
KoadpunymMeHTa NosIHOThI cropaHus). aGionusmepsAtoT Npu cpegHell TemnepaTtype BoAbl 09K«mtou. TennoBble
noTepu vyepes AbIMOXO[ BblpaXatoT Kak MPOLEHTHYIO A0/1H0 MOWHOCTN TONKN P GF*.

Mpun pacyeTe HOBbIX CUCTEM acnon ABJIAETCA 3HAYEHNEM, [leK/1apupyemMblM U3rOTOBUTE/IEM.

[nsa akcnnyaTupyeMblx cucteM a</uin 3ajaeTcsa usmepeHnem KoaurumneHta NosIHOTbI CropaHus.

N3mepeHne koadhdurumeHTa MNO/HOTbI CropaHWsa BbIMOJIHAIOT B COOTBETCTBMM C HauMOHabHbIMMU
cTaHAapTamMu uUan pekomeHgauuamu. NMocne namepeHns koadduumMeHTa NOAHOTLI CropaHUs Heo6xXoaAuMOo
TakXe M3MepuUTb COOTBETCTBYHLYIO CpefHlol TemnepaTypy Boabl 09T("N.*B« U MOLHOCTb TOMKM @CTb-B
c/lyyae OTCYTCTBUA HeOOXOAMMbIX fAaHHbIX B Tabnuue B.1 npuioxeHusa B npuBegeHbl 3HavyeHUs no
YMOYaHUIO.

MNCTOYHUK faHHbIX JO/KEH ObITb YETKO yKa3aH B OTYeTe No pacyeTam;

BYrwmusi— cpegHas TemnepaTtypa BOAbl B KOT/1e MPU YCAOBUAX UCMbITaHMA (CpeAHAas TemnepaTtypa B
nogawmouwem n obpaTtHom Tpybonposogax, Kak nmpasBuao, Temnepatypa B nogatouwem Ttpyb6onposoge 80 °C,
Temnepartypa B o6paTtHomM Tpy6onposoge 60 °C).

Mpun pacyeTe HOBbIX CUCTEM 3HauYeHue 0*y.«.T,MM AeKnapupyeT N3roToBUTESb.

[Ana akcnayatupyembiX CUCTEM 0™».».T.«* U3MePAIT BMeCcTe C KO3 ULUMEHTOM MNOSTHOTbI cropaHns. B
cnyyae OTCYTCTBUSA HEOBXOAMMBbIX AAaHHbIX 3HA4YeHUA MO yMOAYaHUto npuBefeHbl B Tabnuvue B.1 npunoxeHus B.

VICTOYHUK AaHHbIX f0/1KeH ObITb YETKO yKa3aH B OT4YeTe Mo pacyeTam.

[ANnA KOHAeHCaUMOHHbIX KOTN0B B dopmyne (40) BMecTo cpepgHeli Temnepatypbl BoAbl 09r*TH>M
MCNo/b3YIOT TeMnepaTypy o6paTHOl BOAbl NPy YCNOBUAX ucnbiTaHusa 09m.ar,mb

Cav.wm— cpefHAsA TemnepaTypa BOAbl B KOT/le Npu hakTUYECKUX YyCNOBUAX (CpeaHAs Temnepartypa B
nogakwwem n o6patHoM Tpyb6onpoBoax).

[Ans KOHAEeHcauMOHHbIX KOTNoB B copmyne (40) BmMecTo cpegHeli TemnepaTypbl Bogbl 08wwm
MCNoNb3ylT TemnepaTypy o6paTHOl BoAbl NPY YCAOBUAX UCMbITAHUS 0anr.«.un»;

fcorcnon — nonpaBoYHbIN  KoadppuUMeHT aAns Ocnat 3HayeHUss MO YMOJIYaHUK AN [AaHHOro
KoadhpuumeHTa npuBeseHbl B Tabnuue B.1 npunoxeHus B;
Jickon — nokasaTesib cTeneHn Ans akTopa Harpy3kum Perm* 3HayeHVWs MO YMOA4YaHWIO ANA AAaHHOro

nokasaTtens cTeneHu npuBeneHbl B Tabnuue B.2 npunoxeHus B. 3HauyeHue Pen*, BoO3BeAeHHOE B CTEMeHb
Naion, y4ynTbiBaeT CHUWXEHUe NoTepb MPU BbICOKUX KO3dduumeHTax npepbiBaHMSA 3a cyeT 60siee HU3KOM
cpegHel TemnepaTypbl oTpaboTaBlwero rasa (6onbwuin KMNA npu nycke). Bo3pacTtatouwee 3HayeHue Jlene*
cooTBeTcTBYyeT 6onblieMy 3HadeHuto Cran.cnan, onpeaeneHHOMY Kak yAenbHass Macca MNOBEPXHOCTU
TennoobMeHa mMexay NpoAykTamMu cropaHus U BoAol Ha KMioBaTT HOMUHaIbHOW MOLLHOCTW.

MpumeuvaHunsa

1 ®dopmyna (40) yuuTblBaeT MNOCPEACTBOM JIMHEHOW WHTEPnonAunM U3MeHeHUe KOo3(uLMEHTa MOMHOTbI
cropaHvsi B 3aBMCMMOCTM OT cpefHeli TemnepaTypbl BOAbl B TensioreHepaTope. [lpegnonaraetcsi, Y4TO pa3HOCTb
Temnepatyp Mexay BOAoV 1 0TpaboTaBLLUMM ra3oM NPUGN3NTESIbHO NOCTOsIHHA (T. €. NMOBbILLEeHVEe cpeAHel TemnepaTypbl
BoAbl Ha 20 "C BbI3blBaeT MOBbIlUEHVE TemnepaTtypbl oTpaboTtaswero rasa Ha 20 'C). loBblleHne Temnepatypbl
oTpaGoTaBLUero rasa Ha 22 "C cooTBeTCTBYeT BO3pacTaHWIO MOTepb Yepes AbIMOXOZ, NP BKIKOYEHHOM ropenke Ha 1 %.
OTKyZia nosiyyaroT 3HayeHue no ymonyanuio 0.045 ansa

dopmyna (40) He BKIOYaeT B Cebs BAMAHME peKynepauuu naTeHTHONM TennoTbl. 3TO BAUAHME OnpeaensoT
oTaenbHo (cMm. 5.4.8).

2 ®opmyna (40) He yuMTbIBaeT MPSAMO B/IMSIHUE U3MEHSIOLErocs COOTHOLWEeHNA BO3A4yx/TonnueBo. KoHcTaHTa no
ymonyaHuio 0.045 npvmeHMMa N8 CTaHO4apTHOrO M36bITOYHOro Bo3ayxa (Xoj = 3 % B cyxom oTpaboTaHHOM rase). [Ans
HOBbIX CUCTEM npeAnosiaraeTcsa TouHass YCTaHOBKa. [/1 3KCNyaTtupyeMblX CUCTEM COOTHOLLEHME BO3AyX>'TOMN/MBO
cooTBeTCTBYeT o, art Mpu He06XOAMMOCTN MOXHO BbINO/IHUTL NOBTOPHbIV pacyeT NOcTosiHHOW 0.045 B COOTBETCTBUM C
(haKTUYECKNM COOTHOLLEHNEM BO3AyX<*TOr/IMBO.

3 dopmyna (40) Takke He yunTbiBaeT NPSMO B/IMSIHUE N3MEHAIOLWEeNCA MOLLHOCTY TOMKN P/ b. Mpy 3HaUNTETbHOM
CHWKEHMM MOLLHOCTY TOMKM CReaytoT npoueaype A5 3KCM/lyaTupyemblx cuctem, T. €. He06X0AMMO U3MepuTb an.«.

5.4.3.3 TennoBble NoTepu yepe3 O6WNBKY TensioreHepartopa as,
dakTuyeckne ypaenbHble TensioBble MNOTEPU 4epe3 OOWWBKY TensioreHeparopa asecoir 3ajaroTcs
topmynoi

Cljo.ccrr= 080’ ngi/w)* (41)
(V wmidl  GHTHRY)
roe a8s— TensoBble NOTEpM Yepes O6LWUBKY TensoreHepaTopa npu yCnoBUAX UCAbITAHUSA, BblpaxaeTcs
KaK 0N UCXOAHO MOWHOCTYN D«n(Kak NpaBuno, HOMUHAaNbLHasA MOLHOCTL TOMKW Tennoo6pasosaTtens).
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Mpwu pacuyeTe HOBbIX CUCTEM 3HAYeHUe a,C. AeKnapupyeT U3roToBuTesb.

B cniyyae oTCyTCTBUA HEOOXOAMMbIX AaHHbIX 3HAYEHUSA MO YMOYaHUIO NpuBeAeHbl B B.2.2 npunoxeHns B.

VICTOYHUK AaHHbIX J0/1XeH O6bITb HETKO yKa3aH B OTYeTe Mo pacyeTram;

koorri — hakTop CHWXEHUs, yynTbiBalOWMi MecTOMOJsIOXeHne TennoreHeparopa. KXL* yunTbiBaeT
pekynepayuio TennoBbiX MOTePb Kak CHWXeHWe o6Wwnx notepb. 3HAYeHUSA MO YyMOJIYaHUIO MPpuUBeAEHbl B
Tabnuue B.4 npunoxeHunsa B;

Gortcai — TemnepaTypa B MCNbITareNbHOW nabopatopuun. 3HayeHUs MO YMOSYaHUIO MNpuBeAeHbl B
Tabnuue B.4 npunoxeHuns B;

Oluml— dhakTuyeckas TemnepaTypa NomeleHNs, B KOTOPOM yCTaHOB/IEH TensioreHepaTop. 3HayeHns No
YyMOJ14aHUIO nNpuBefeHbl B Tabnnue B.4 npunoxexHue B;

ng, — nokasaTenb cTeneHn Ansa daktopa Harpyskm (W 3HavyeHUA NO yMONYaHUIO A8 [AaHHOro
nokasatens cTeneHW npuBedeHbl B Tabnuue B.5 npunoxeHua B, B 3aBMCMMOCTM OT napameTtpa c?o.
onpefesieHHOro Kak COOTHOLWEHMe MexAy ob6lieii maccoil koTna (MeTann + OrHeynopHble mMartepuanbl +
+ N30M5LMOHHbIE MaTepuasbl) U HOMUHaIbHOW MOLHOCTbLIO TOMKWN KoTna <Iw .

MpumevaHusn

1 ®akTop p-MB, BO3BEAEHHbLII B CTeneHb YUMTbIBAET CHWKEHWE TensioBbIX MOTEepPb 4Yepe3 OGLUMBKY
TensioreHepaTopa, eCNun Ten/I0reHepaTopy JatoT OCTbITb B TEHEHNE PeXxmma roTOBHOCTU. [JaHHOB CHVKEHWE NMPUMEHSIIOT
TO/IbKO K CMeLpanbHON onuun ynpasfieHus, Korga KOMHaTHbI TepmMocTaT HenocpeACcTBEHHO OCTaHaB/IMBAET ropesiky u
LMPKYISILMOHHBIA Hacoc (nocnefoBaTesibHO C TepMOCTaTOM KOT/a, pelleHne ToMbKOo 4518 Hebonblnx cuctem). Bo Bcex
Apyrmx cnyyasax ns = 0 npenATcTBYeT AaHHOW Monpaske.

2 MpepgnonaratoT, 4TO TENJIOBblE NOTEPU Yepe3 OOLIMBKY CBsi3aHbl C Pa3HOCTbIO TeMnepatyp Mexay cpegHei
TemnepaTtypoli Bofbl B KOT/le U TeMMepaTypoi OKpyxatoLleli cpedpbl KOTna. [lJaHHOB OTHOLUEHWE CYUTAeTCs SIMHEVHbIM
(TennonpoBOAHOCTL Yepe3 U30NALMIO KOT/a).

3 a,i,, MOXHO OnpeAesinTb Kak Pa3HOCTb MeXAy KOathULMEHTOM NOMHOTLI cropaHus v KM/, HeTTo TensioreHepaTopa
npu ycnoBusaX UCMbITaHUA (HenpepbiBHasA paboTa).

Pekynepauuio TensoBbIX NOTepb Yepe3 O6GLWMBKY TensioreHeparopa y4nTbiBalOT Kak CHUMXXEeHMUe obLwnx
notepb (C NoMoubio hakTopa CHKeHUA KUOMN).
B kauecTBe a/nlbTepHaTuBbl hakTuyeckme o6 e TensoBbie NOTEPU Yepe3 OOLWNBKY TenaoreHeparopa
a8B.«<« MOXHO onpeAennTb No 06W UM TeN/IOBbIM NOTEPSM MPU YCNOBUSAX UCMbITaHUA a8ono dopmyne
qnm: , <eu o (42)
(0 gLu»1med -0 prn.icrcir -

a Takxe onpefenuTb hakTop hakTuyeckmx pekynepupyemMmbiX TensoBbIX NoTepb a&ita no popmyne
a90N 1= Ggoccfr « (1 — faarvd). (43)
5.4.3.4 TennoBble NoTepu Yepes AbIMOXOA NPU BbIKIOUYEHHOW ropenke Cchon

[laHHble TennoBble MOTEPU YYMUTbIBAOT CamMOTAry AblIMOXOAa, KOTOpasi Bbl3biBaeT MOTOK XOJIO4HOMO
BO3/JyXa Yepes KOTes Mpu BbIK/OYEHHOW ropesike.

TpebyeTcsa nonpaBka B COOTBETCTBMM CO CpefAHeil TemnepaTypoi BOAbl B KOT/e W TemnepaTyporii
KOTeNbHOW. BTopasi nonpaBka TpebyeTcs, eCIM KOMHaTHbIV TepMocTaT OTK/toYaeT LMPKYNALMOHHbIN Hacoc
OflHOBPEMEHHO C ropesikoii. NMpu gaHHOW onuun ynpaBfieHus dakTnyeckas cpefHAsa Temnepatypa BoAbl B
KOT/le yMeHbluaeTcsa C (pakTOpoM Harpysku. B TeuyeHue Kkaxgoro nepuoga, Korga ropesika BbIK/IOYEHa,
MaKcuMasibHasi aHeprus, kotopas MOXeT 6blTb NoTepsHa. — 3TO Tenao, akKymysnpoBaHHOe B KoTne (B
MeTasiInYecKnx YyacTax n Boge). [oaTomy hakTop Harpysku ssnsetca @yHKUMeRd TeNI0EMKOCTM KoTAa.

dakTuyeckne ypaesnbHble TensoBble NOTepU 4Yepes AbIMOXOA MPU BbIKIOYEHHOW ropersike achwrcoir
3aparTca hopmynon

Qcfi,afl.c<XT — Qch.oH * I Y B B S (44)
(0 -0 )

roe achoit — TennoBble NOTepU Yepes AbIMOXOA NPY BbIK/IIOYEHHON ropesike Npu ycnoBUAX NUCMbiTaHMs. Ooan
BblpaXKaeTca Kak NpoueHTHas 4018 UCXOAHOW MOLWHOCTN Prc* (Kak MpaBui0, HOMUHaIbHasA MOLWHOCTb TOMKN
TennoreHeparopa).

Mpn pacyeTe HOBbIX CUCTEM 3HaYeHWe a™Nsa. AeKnapupyeTt N3roToBuTesb.

Ansa akcnnyaTupyeMblX cUcTeM cttvon MOXHO paccuuTaTb M3MepeHWeM pacxofa M TemnepaTypbl Ha
BbIXO/e oTpaboTaBllero rasa u3 Kotna.

B cnydae oTcyTCTBMSA HEO6XOAMMbIX AaHHbIX 3HAYeHWS MO yMONYaHWUIO nNpuBedeHbl B Tabnuue B.6
npunoxeHusa B.

VICTOYHUK AaHHbIX J0/1XeH 6bITb HETKO YKasaH B OT4YeTe Mo pacyeram:
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nchon — nokasaTesb CTeneHW Ans dakTopa Harpysku pQr> 3HayeHWs N0 YMOMYaHWIO AN AAHHOTO
rnokasaTesfisi CTeMeHW MpuBeAeHbl B Ta6nuue B.7 npuioxeHuss B, B 3aBucuMoCTM OT napametpa Cosor,
onpeAesieHHOro Kak COOTHOLWeHMe Mexay o6lWeil mMaccoi koTna (MeTan/n + OrHeynopHble marepuanbsl +
¢ M30/1ALNOHHbIE MaTepuasbl) U HOMUHAIBHOM MOLLHOCTbIO TOMKU ®CTb KOTNa.

MpumeuyaHune — dakrop Pc,B, BO3BEAEHHbI B CTENEHb [MBLOS. YUMTLIBAET CHIDKEHWE TEnoBbIX NOTEPb Yepe3
AbIMOXOZ, MPU BbIK/TFOUYEHHOV TOpesike, ec/in Ten/IoreHeEPaToOpy AAlOT OCTbITb B TEUEHUE PEXMMA FOTOBHOCTU. [JaHHOe
CHWXEHVE MPUMEHSIOT TOMbKO K CreuvasibHOM onuuy ynpasrieHusl, Korga KOMHaTHbIi TepMocTaT HenocpeAcTBeHHO
OCTaHaBNMBAET FOPEesKYy W LMPKY/ISLUMOHHBIA Hacoc (nocnefoBaTteflbHO C TEPMOCTATOM KOT/a, PelleHve TONbKO ANs
He6obLLINX cucTeM). Bo Beex apyrunx ciydasx 1 = = 0 NpensTCTBYET AaHHOW nonpaske.

5.4.4 O6wune TensoBble NoTepun
TennoBble NOTEPU Yepe3 AbIMOXOA NPU BKIOYEHHOW ropesnke Qcr,.<* 3agatTcsi popmynoi

n ach.on.£orr
wdvend A -®cTh  ton. (45)

TennoBble NOTepy Yepes AbIMOXOA MNPW BbIKIOYEHHON ropenke Ocbor 3agatoTcs opmynon
ttcl>off.corr <

Uhar——"n" = ®-ol' i (46)
100

TennoBble NoTepu yepes 06LWUBKY TensoreHepatopa 0 %a3agatTca OpPMynoit

Q*>= " dral” (/«*e ton). (47)

5.4.5 BcnomorartenbHas aHeprus
[nsa kaxaoro BcnoMmoraTesibHOro yCTpoicTBa / TensioreHepatopa He06XxoAMMO onpeaennTb cnegytouime
OaHHble:
- noTtpebaeHne aNeKTPUUYECKON MOLHOCTKN P.
3Ha4vyeHnsa MOryT 6bITb:
- AeKknapupyemMmbiMn U3rotoBuTenem,
- U3MEPEHHbLIMU.
- 3HaYeHUAMM MO YMOTHaHUIO, paccyuTaHHbIMKU No B. 3npunoxeHusa B.
NCTOYHNK faHHbIX fO/DKeH 6biTb YETKO yKa3aH B OTYeTe Mo pacyeTam;
- BpeMmsA paboTbl bn; B 3aBUCMMOCTM OT pakTopa Harpy3kum pGb B COOTBETCTBYIOLEM Crlyyae
(T. e. BcnomoratenbHoe o060pyAoBaHne ropesku).

Mpumep 1 — BeHTUNATOP ropenku: t.a=/3cTb-fBn

- 4YacTb 3/1eKTpPO3Hepruu, npeo6pasoBaHHas B Ten/si0 M peKkyrnepupoBaHHas ANA CUCTeMbl nepep
Kamepoli cropaHus, fc,., (pakTop pekynepauuum BCnoMoratesibHOM aHeprnu). 3HavyeHne nNo ymonyanuto gns kt,
npusBegeHo B Tabnuue B.9 npunoxeHunsa B.

Mpumep 2 — TlMpumMepamMy Takux BCMOMOraTes/ibHbIX YCTPOWUCTB SABMAAITCA BEHTUNATOP BO3Ayxa
ropeHus, TOMNNBHbI/ Hacoc, NnogorpesaTenn Tonamea

- 4acTb 9JIeEKTpPO3Hepruu, rnpeobpa3oBaHHas B TenJjio W pekynepupoBaHHas A/ CUCTeMbl 3a
TennoreHepaTtopoMm. K/ p, ((hbakTop pekynepauun BCNOMOratesibHOW aHeprun). 3HavyeHne No yMOsT4aHUo Ans
KPTO NpuBeAeHOo B Tabnuvuye B.9 npunoxeHusa B.

Mpumep 3 — MpumMepamMy TakMx BCMNOMOraTe/NbHbIX YCTPOWCTB SIB/ISIOTCA NEPBUYHbIE HACOCHI.

MN3meHsaoweecs notpebseHne 3MEKTPUYECKONH MOLWHOCTU NPUGAN3NTENIBHO ONpeaenstT Mo
3KBUBANIEHTHOMY NOCTOSIHHOMY CpeAHeMY NOTPeBNEHUI0 3/IEKTPUYECKON MOLHOCTH.
O6uan BcrnomoraTesibHast aHeprus, Tpebyemas nogcuctemoii Tennoo6pasosaHna Kponsto., 3agaeTcs
opmynoi
(48>

BcnomoraTtesibHasi 3HEpPrusi yCTpoCTB  PacnofIOXEHHbIX Nepej KaMepoii cropaHusi (T. e. BEHTUISTOP
BO34yXxa ropeHusi, nogorpeBaTefnb TonavBa W T. A4). npeo6pasoBaHHass B Tenjao W pekynepupoBaHHas,
3afaetca popmynoii

= ton.) *I<& (49)

Ecnu /o= tanans Bcex yCTPOWCTB| U Npu npeanosioxXeHnun, 4to P& = IPuj, 1o
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ObI- Putter-.. (50)
MpumevaHune — fo.=few pc>«

BcnomoraTesibHasi aHeprusi yCTPOWCTB K. PacCrofiOXeHHbIX 3a kamMepoli cropaHvs (T. €. NepBUYHbIN
Hacoc), Npeo6pa3oBaHHasi B TEM10 U peKynepupoBaHHas 4/1 CUCTEMbI, 3afaeTcs hopmysioii

Qomp= ~ P aso, mlonAJIpTp. (51)
A
Ecnu tarA= fgr /1S BC6X yCTpOWCTB K 1 Mph MpelNON0XKBHUN. UTO P{x>= IPpmp.A, TO
QcmP=' P pmp”pmp'fgnr- (52)

O6uwan BcrnomoratenbHasi aHeprusi, Tpebyemasi noacucTeMoi TensoreHepatopa WH.gendk 3agaeTcs
copmynoii

WHgeo.anx — Qu + A- (53)

5.4.6 MeTo/ pacueTa /191 OHOKOHTYpPHbIX TensioreHeparopos

a) OnpepfensatoT o6LWYO TENOMNPON3BOANTENILHOCTL OHABMVIWL NOACUCTEMBbI TeNsioreHeparopa, pasHYo
o6uieMy Tensy, NnoctTaBaseMoOMy B pacnpefenuresibHy0 NOACUCTEMY 3a pacyeTHblli nepuog. Ona*u.

[ANA HeCKoNbKMX B3aMOCBSI3aHHbIX NOACUCTEM pacnpefeneHnsa n/unu TennoreHepartopa obpatwatTcs
K 4.6 n 54.9 »n npogoskarT pacyeT MO HacToslWeMy MeToay, UCNoNb3ys Qh9m.ouu ANA  Kaxporo
TennoreHeparopa.

6) OnpegensoT o6wee BpemMsa tI paboTbl TensoreHepartopa (Mn, = ton+ fen).

B) YcTaHaB/nBalT pakTop Harpyskum pctb= 1.

Ana pacyeTa TpebylTca uTepauun ¢ akTOpoM Harpysku PcTb, NpubAmXarowmMmMca K KOHEeYHOMY
3HaYeHuo.

Ecnun 3HauveHne PCTb M3BECTHO (M3MepeHO Ha cyliecTBylolWeli cucteme), BbINOSHAT 3Tanbl ) 1 4),
nponyckas aTanbl €) 1 X), U NepexoasAT K aTany un) (Mtepaumnsa He TpebyeTtcs).

r) OnpepenstT 3HavyeHMsa Ocuc’corr. a&,,0n<cn 1 a W\«*T cornacHo 5.4.3 gna Tekyuiero gpakropa Harpysku
Fote

A) OnpefensitoT 3Ha4YeHUs ObIn MpBO**. cornacHo 5.4.5 ana tekyuwero paktopa Harpyskm PcTb.

e) PaccunTbiBaloT HOBbIli (hakTop Harpysku PcTb no popmyne
log A +a 123

ponti— (54)
10Q.Ni"s*v — @2 N a KT
o .. .

X) dTanbl T), 4) 1 €) NOBTOPSIOT, Noka PcTb He coBnageT. Kak npaBusio, o4HOW ntepaymm AOCTAaTOUYHO.
Bonblee konuuecTBo nTepaunii MoxeT notpebosaTtbcs, ecnun Pctb npubnmxaeTcs K 0.
1) PaccunTbiBalOT 9HEPIrUIO, NOCTaB/IAEMYIO TOMJIMBOM, N0 popmMmysie

£+ 90MTE ParB(qv "PCTb. (55)
K) PaccumnTbiBaloT o6 e TensoBble NoTepu No popmyne
OH,BNV= £EHORIT— OHggnochH Olx +Qonp. (56)

Pekynepupyemble TensioBble MOTEPM OTCYTCTBYIOT, Tak Kak pekynepauus Tenna 6blnla yyTeHa Kak
CHWXeHne Ten1oBblX NOoTepb vepes OﬁLLIVIBKy TensioreHepartopa:
OH.por>16/bl = 0. (57)

5.4.7 MHorocTtyneH4yaTble U MOAYNUPYIOLWNE TEN/IOreHepaTopbl

5.4.7.1 O6wWwmne NonoxeHns

MHorocTyneHuaTblii WANM MOAYNUPYHOLWMIA TensoreHepaTop XapaKTepusyeTcs TpemMsi BO3MOXHbIMU
COCTOSIHUAMMU:

- roperska Bblk/OYeHa:

- ropesika BK/lOYEHa Ha MUHUMasIbHYO MOLLHOCTb;

- ropesika BK/llOYeHa Ha MakCMMasibHYl0 MOLHOCTb.

MpegnonaraeTcs, 4TO BO3MOXHbI TO/IbKO ABe CUTyaLunn:

- TennoreHepatop paboTaeT C NepepbiBaMN Kak O4HOCTyMNeHYaTblli TensoreHepaTop Ha MUHUMa/IbHOIA
MOLLHOCTW;

- TensoreHepatop pa6oTaeT Ha MNOCTOSHHOW cpeAHEl MOWHOCTM MexXAy MWHUMasbHOW 1
MaKCMManbHO’ MOLHOCTbIO.
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5.47.2 Tpebyemble AONONHUTESNIbHbIE JaHHbIE

Ans xapakTepuCTUKM MHOTFOCTYMeH4YaToro wan MOoAy/nvpylowero TenjoreHepatopa TpebylTcsa
cnegywoumne AoNOSHUTENIbHbIE faHHble:

- ®CTB/NN — MUHUMaNbHasA MOWHOCTb TOJIKM TensioreHeparopa,

- a’ennun — pakTop TennoBbIX NoTepb CobONKak A0/ MPY MUHUMAaNbHOW MOLWHOCTK Tonkn Porr-wn;

- Pbl.TR — noTpe6neHne 3n1eKTpuyeckoli MOLWHOCTM BCMoMoOrateslibHOro o6opyfoBaHuA ropesiku npwu
MWHUMa/IbHOW MOLLHOCTM TOMKMW.

B cnyvyae OTCYTCTBUS fAaHHbIX W3rOoTOBUTENS WAW 3HAYEHWA NO YMOSYaHWIO COOTBETCTBYIOLLETO
HaluMOHa/IbHOTO cTaHAapTa 3Ha4YeHUA Mo YMOJIHaHUIoO paccunTbiBaloT no B.4 npunoxeHuio B.

MpepgnonaraeTcs, YTO HOMUHa/IbHble 3HAYEHUSI COOTBETCTBYIOT MakCUMasibHOW BbIXOAHOW MOLWHOCTM,
nosTomy:

- ®dcTb,Ta* = PeTb — MakCcMMasibHass MOLWHOCTb TOMKN TensioreHepaTopa;

- Gkh cr/tax= acr>on— ¢3KTOp TeMIOBbLIX NOTepb MpV M3KCMM3/IbHOM MOLHOCTUW TOMKN dCTb.Nax.

5.4.7.3 MeTop pacyeTa /19 MHOTOCTYNeHYaTbIX UAM MOAYJ/IMPYIOLWMX TENSIOreHeEPaTopoB

[aHHbIli MeTod aHanornyeH metoay, onucaHHomMmy B 5.4.6 AN oAHOCTYNeH4YaTbliX TEN/IOFEHEPATOPOB, C
[O0MNOSTHATE/IbHBLIM MUCMOJIb30BaHUEM:

- dCcTb. T BMBCTO @CTb;

- Ckn.cr/rin BmecTo Qocnon;

-09-.mlealmb BMBCTO Ogrv.a.lestl

- Pe.nmBmecTO Pbr

Ecnn daktop Harpysku Port, cXoauTCcsa K 3HayeHuto, He npeBblwatouieMy 1, To A0 KOHUa pacuyeTa
cnefyloT meToAy ANA O4HOCTYNEeHYaTbIX Ten/oreHepaTopos.

Ecnun daktop Harpy3ku fomt> cxoguTcsa K 3HavyeHuio, npesblwakruwemy 1, 1o ton = few, a cpegHioo
MOLLHOCTb TOMKN PCTb,aw paccUmnTbIBaAOT CAeAyoWwmnm obpasom:

a) OnpepgensAoT 06WYO TENIONPON3BOAUTENIbHOCTE OH/BMN.OW NOACUCTEMbI TeN/IOreHepaunmn. paBHYO
OH,(H*n, o6lemy Tenny, nocTaBAseMOMYy B pacnpefennTesibHYy0 NOACUCTEMY 3a pacyeTHbIli nepuoga.

[ANs HeCKONbKNX B3aMMOCBSA3aHHbIX MOACUCTEM pacnpegenieHMsa U/mnu TennoreHepauun obpawatotcs
K 4.6 u 549 n npogosnkaloT pacyeT Mo HacTosdwemy meTogy, ucnonb3ya OH,BnooM ANA  Kax[oro
TensoreHeparopa.

6) PaccuuntbiBatloT o”*cwT no hopmyne (41) n ansa dakropa Harpysku dcn* = 1.

B) PaccunTbIiBalOT aeHIMXIN.COM M acb.on.Tax.c«T no popmyne (40) n ana dakropa Harpysku Patb = 1.

r PaccuntbiBaloT Qt< 1 OCavnw MO popmyne (50), ncnonbsys Pl Pbr.twh Pctb = 1.

0) YctaHaBnueatT ®#Obaa = PCTb.

e) PaccunTbiBaloT acb.on.a»*c«llo chopmyne

® -
Ckb.onavg.axr = Ocb.onimineoon ¢ (Pc/lonnxax.oem— Ocnon/fruveotr) ¢ -1 ™ 21 = = = - (58)
@ cwb.wae @ unb.Ott
X) PaccuntbiBatloT Cb-aw no dpopmyne
[CI -0
AX |
QWavg= Obr/rui* (Obfmai— Qo) * 'O ab (59)

® orhmue ~ P enikww
n) PaccunTbiBalOT HOBOe 3HayeHne dcTb.a” no chopmyne
OH n

100
dorbna = (60)

l-. cn4yioar
100
K) dTanbl €), X) U 1) NoBTOPSAIOT, Nnoka ®cn*n” He coBnageT. Kak npaBuio, 04HOW nTepaLmMmn 40CTaTOYHO.
n) PaccunTbiBaloT 3HEPruto, NnocTaB/isieMyto TONIMBOM, Mo hopmyne
EH.agn.T = dc/nbavg « fenr. (61)
M) PaccumTbiBalOT CpPefHIO0 MOLLHOCTb BCMOMOratesibHOro o6opyzoBaHus, pacnosioXeHHOro nepep
Kamepoli cropaHunsa. ® n ™ no gopmyne

D drbny - @ arhtrin

D= GurTil+ (Pe<.Ta*— D& TH) * (62)
® orbinix~ Pahrr
H) PaccuuTbiBalOT BCNOMOraTesibHy 3Hepruto no popmyne
1Ne ¢hBraox = fenr m(d:.-a»'3 + dpTP). (63)
n) PaccunTbiBalOT pekynepnpoBaHHY0 BCNOMOraTesibHyl0 3Hepruio no gopmyne
WH,menaml= fen/ (®br,0*n " AbH ®pTp * KIT(>)- (64)
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p) PaccunTbiBaloT o6UiMe TeNOBbIe NOTEpU No hopmyne
= £H.gan.m — OH.gon.on! + Whgeo.aux.rvd- (65)
Pekynepupyemblie Ten/i0Bble NOTEPU OTCYTCTBYIOT, TakK Kak pekynepauusa 6bisia yuyTeHa Kak CHUXeHune
TennoBbIX NOTepb vepes 06UJVIBKy TensioreHepartopa:
OH.ABWBILI = 0. (66)

5.4.8 KoHAeHCaUuNOHHbIE KOT/IbI

5.4.8.1 CyuwHoCTb mMeTOoAa

BnuaHne pekynepauuun CKpbITO/ TennoTbl KOHAeHcauuu yuuTbiBaeTCA Kak CHuxeHune Ckoon (noTepu
yepes AbIMOXO/ C BK/HOYEHHOI ropenkoit).

Pekynepauunto naTeHTHOW TennoTbl KOHAEHCaUuMW paccyuTbiBalOT C Yy4yeTOM TemnepaTypbl
oTpa6oTaBluero rasa v n36bITOYHOrO BO3AyXa.

CBA3b Mexay TemnepaTypoli obpaTHoli Boabl M TemnepaTtypoii oTpa6oTaBlero rasa 3agaeTtcs
pasHocTbio [,0.(8 mexay oTpaboTaBwWmMM rasom n o6paTHO BOAOWN, KOTOpas xapakTepu3yeT KoTes.

Ana MHoroctyneH4atbix KOoT10B [10,,191 n36bITOUYHbIV BO3AYyX ONpeAensitoT OTAebHO AN MUHUMalIbHO’
N MakKCcMMasibHO MOLHOCTU TOMKW.

Ansa mopgynupylowmx KOTA0B npeanosiaratoT, 4yTo [0*n, n cogepxaHue kmcnopoga Xwu sny (M36bITOUYHBIN

BO3A4YX) /IMHENHO U3MEHSAIOTCA MeXAy MakCUManbHOU U MUHUMa/IbHOM MOLHOCTbLIO TOMKM.
5.4.8.2 [laHHble KoTNa

ana XapakTepucTukn OfHOCTYMNeH4YaToro KOHOEHCALMOHHOIo KoTna (&4BYXNO3ULUOHHOTO
perynupoBaHus) TpebyloTca creaytolve 4ONOMHUTENbHbIE AaHHbIE:
- [1&13 — pasHocTb TemrepaTyp MexAay Temnepatypoli BOAbl, BO3Bpaualwuweica B KoTen, u

TemnepaTtypoli oTpab6oTaBlwero rasa. 3HadyeHue ykasblBaeT W3rotosuTeNnb ob6opypoBaHusa. B cnyvae
OTCYTCTBMS 3TUX [aHHbIX WX MOXHO UW3MepuTb Ha fJelcTByloWwen cucrtemMe wWIn NPUHATL MO
COOTBEeTCTBYHOLWEMY HauunoHarbHOMY cTaHAapTy. Ecnu Takoi MHpopmaumm HeT, 3HaYeHUSA NO YMOYaHUIO
npueedeHbl B Tabnnue B.14 npunoxenus B;

mXo Itart— copgepxaHue kucnopoga B oTpaboTaBlwem rase. 3HayeHMe yKas3blBaeT W3roToBUTESNb

o6opyfoBaHusa. B cnyuyae OTCYTCTBUS 3TUX AAHHbIX MX MOXHO U3MEPUTb Ha AENCTBYIOLWMUX CUCTEMAX WK
NPUHSATBL MO COOTBETCTBYHLEMY HaUMOHaNbHOMY cTaHAapTy. Ecnu Takoli MHpopmauum HeT, 3Ha4YeHuUs no
yMo4aHuio npuBefeHbl B Tabnuubl B.14 npunoxeHus B.

[ANsi MHOTOoCTyneH4YaTbiX WAUW MOAYNUPYHOLWUX TOPesiok TpebylTca cregylowue AONOSHUTENbHbIE
AaHHble:

- [e~TM, — pasHOCTb TemmnepaTtyp Mexay TemnepaTypoii BoAabl, Bo3Bpalakueiica B KoOTen, u
TeMnepaTypoii oTpa6oTaBLIEro rasa npuM MUHMMaNbHOW MOLWHOCTU Tonku. 3HavyeHue A0«N.TN ykasblBaeT
n3roToBuTeNb 060pyAOBaHNsA. B cnydae OTCYTCTBUSA 3TUX AaHHbIX UX MOXHO W3MepUTb Ha felicTByouieit
CUCTEME UAWN MPUHATH MO COOTBETCTBYHOLEMY HaLMOHANbHOMY cTaHAapTy. Eciv Takoil mHopmauum Hert,
3HaYyeHMst No yMoNyYaHuto npueeaeHbl B Tabnuubl B.14 npunoxeHus B;

X 0, — cojepxaHue Kucnopopa B oTpaboTaBlleM rase Npu MUHMMAasbHOW MOLWHOCTU TOMKK

®onb.To. 3HaYeHNe yKkasblBaeT U3rotoBuTelb 060pyAoBaHusa. B cnyyae oTCyTCTBUSA 3TUX AAHHbIX UX MOXHO
M3MepuUTb Ha AeNCTBYHOLW el cucTteMe UM NPUHATE NO COOTBETCTBYOLWEMY HaLlMOHaIlbHOMY cTaHAapTy. Ecan
Takoli MHhopmaLnn HeT. 3Ha4YeHUA No yMONYaHWo NpuBeaeHbl B Tabnunubl B. 14 npunoxeHus B;

- OO0.reTax — pasHoOCTb TemnepaTyp MexAy TemnepaTypoi BOAbl, BO3Bpaljalouieiica B KoTes, 1
TemnepaTtypoli oTpaboTaBliero rasa npyv MakcCumMasbHOW MOLWHOCTU TOMNKM BMecTo [0«T. 3HavyeHune A0*rutax
yKa3blBaeT W3rotosuTesib obopypoBaHunsA. B cnydyae OTCYTCTBUA 3TUX [AaHHbIX WX MOXHO W3MepUTb Ha
AelcTBylOWeNd cucteme WAN MPUHATL MO COOTBETCTBYIOLWEMY HauMoOHalbHOMY cTaHAapTy. Ecnu Takoi
MHOopMaLMn HeT, 3HaYEHUsA MO YMOJIYaHUIO NpuBeAeHbl B Tabnuubl B.14 npunoxeHus B;

-X0 — cogepxXaHue kucsopofa B oTpaboTaBleM rase nNpy MakCMManbHOW MOLHOCTU TOMKMW

BMecTo X0 bdrrm3HaueHue ykasbliBaeT N3rotoButesib 060pyfoBaHus. B cnyyae oTCyTCTBUSI 3TUX AAHHbIX WX

MOXHO W3MepuUTb Ha JelicTBylOlWeEd cucTtemMe WA MNPUHATb MO COOTBETCTBYIOLWEMY HaLUMOHAIBHOMY
cTaHgapTy. Ecnu Takoit uHdoOpmMauuu HeT. 3HA4YeHUA N0 yMONYaHWio npusefeHbl B Tabnuubl B.14
npunoxeHus B.

NMpumeuvaHue — 0049 wn X0 aHaslorMyuHbl 3HadeHuam JONYn X a>laarl Ansi OfHOCTYNeHYaTbIX

KOT/10B.

5.4.8.3 [laHHble no Tonney
Ana pacuyeTa pekynepauuuM CKpbITO/ TennoTbl KOHAEHcauuu TpebyloTcsA cnegylolwme faHHble MO
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TonnmBy:

- Hs— BbICWwas Ten/ioTBOpPHas CNOCOGHOCTb eAUNHULbI TON/IMBA;

- Hi— HuM3Wan Tena10TBOPHasA CNOCOBGHOCTb eAMHMULbI TONINBA,

- VWit.d'y — cTexnomeTpuyeckoe KO/INYECTBO CyXOro BO3jJyXa Kak CTaH[apTHbli 06beM Ha eguHuLy
Tonnuea ([Hm3kr] unm [HM3 Hm3);

- N&N.Ty— cTexnomeTpuyecKoe KONMYeCTBO CyXOro oTpaboTaHHOro rasa Kak CTaHAapTHbIi 06beM Ha
eauHuuy tonamea ([Hm3Ikr] nan [HuAHm3));

* N K-N 4 — cTexmomeTpuyeckoe cogepxaHue Bnarv Ha eguHuuy tonnamea ([Kr/kr] nnn [kr/Hm3]).

[aHHble [O0/MKHbI 6bIThb YKasaHbl B HOPMaTUBHbLIX [AOKyMeHTax W cTaHgapTax, AelcTBylowWwMx Ha
HaluMOHa/IbHOM YpOBHe. B c/nyyaB MX OTCYTCTBUS 3HA4YeHUS MO YMOJIYaHUIO npuBefeHbl B Tabnuuax B.5 un
B. 13 npunoxeHunsa B.

5.4.8.4 OpgHocTyneHuaTble KOT/bl (4BYXNO3ULMOHHOIO peryinpoBaHuns)

TONNMBHYIO 3HEpPruto, BCNOMOraTtesibHYl0 3HEPruio W TensoBble NOTepU ANA KOHAEHCALMOHHOro
O HOCTYMeH4YaToro KoT/ia paccyuTbiBalOT No meTody, onucaHHomy B 5.4.6. mcrnonb3ys ddchencod BMecTo
ach.00.00r. YTO BblpaxaeTcs (popMysioii

Och.on.cond = Och,on,cor'— Gkond, (67)
rae

Cocr.3 —  pekynepuvpoBaHHasi CKpbiTas TensioTa KOHAeHcauuu npyv HOMUHaNbHOW MOLLHOCTU  Kak
npoueHTHaa gons ®durb, paccuntaHHasa no 5.4.87.

5.4.8.5 MHorocTtyneHuaTtble (lWWaroBble) KOT/AbI

Mpwn pacyeTe cnegyoT MeToAy, ONMUCAHHOMY B 5.4.7, NCMOJIb3YS acr.,0f/Ma.00Mo U a0»,.0,TbcoooBMecTo Ocrion
max.ccrri OnaT Ttn.oaT. UTO BblpaxaeTtcs hpopmynamu

Qcftxin.mai'COfKI = Qcn.on. nwuconr—  Geefld.max. (68)
Och.ori/nn.cond = Qcn.on. mrtoon— Occnd.min, (69)
roe
QOocalr™n — pekynepmnpoBaHHasA CKpbliTasda Tenjiota KoOHAeHCauun npu MWUHUMaNbHOW MOLWHOCTHN TONKN KakK
npoueHTHas gons dcra/nm;
aoognya. — pekynepumpoBaHHasa CKpbliTad Tensiota KOHAeHCauun npu MaKCUManbHOM MOLWHOCTN TOMKU
kak MpouyeHTtHasa AONA doTb na*.

Occrifirxn paccumnTbiBalOT Mo 5.4.87. ncnonb3ys:

-X ****. BMECTO X*4y T
— [Oewxum BmecTo [0Y/9.
aaMOMX paccuuTbiBaloT No 5.4.87, ncnonb3ys:
X BMECTO Xy foqis *

— [As”rrn, BmecTo JO»*.

5.4.8.6 Mopgynupytouime KoT/bl

Mpun pacueTe cnepywT meTody, onucaHHomy B 5.4.7, ucnonb3dys amonnincond BmecTo Qoion Th.CO<T. 4TO
BblpaxaeTtcs popmynoii

Qchanmmoeoond = Qchon. mncorr—  Coendning (70)
1 Qchanaracond BMecTo Ocb.on.a 4To BblpaxaeTcsa popmynoii
ach.onarg.cond —Qch,an.aigeotr—  Occndavg, (71)

roe  Oneramn — pekynepupoBaHHas CKpbiTas TensioTa KOHAeHcaunum npu MUHUMaibHOM MOLHOCTH TOMKX Kak
npoueHTHas gons ®crb.\m;
Qoonda®® — pekynepupoBaHHas CKpbiTas TenjoTa KOHAeHcauun npu cpefHei MOLWHOCTWM TOMKW Kak
npoueHTHaa AONA dcrbama,
aeonsninpaccunTbiBatoT Mo 5.4.87, nUCnonb3ys:
e X *** .. BMecCcTO
« LOK("TVN BMBCTO [6uld
paccuuTbiBaloT no 5.4.8.7f ucnonbays:
. -BMeCTO
- [0«19.a"BMBCTO A0,,r9.
[00m9ay? paccunTbiBaloT (NMHeliHas WHTepnonsuusa [0, COOTBETCTBMU C MOULHOCTbI TOMKWU) MO
dopmyne

Ao0N.a.,,= 40N Tn+ (40MN9mex- A0.r9T.nm) * - ... o} . (72)

@ cmbmax ~ P inih.om
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X0 paccunTbiBalOT (NMnHeliHaA nHTepnonaunsa X OA)/ly B COOTBETCTBUM C MOLHOCTbLIO TOMKKU) Mo
cdopmyne

(O] -o
Cabn
- A(X 0)lgdryaai A0 JeNyTs )® (73)

"q)rn ib.oui T Cb cmb.min

5.4.8.7 MeTopg pacyeTa doom

MpuMeyaHMe — 3HaueHVie OBMTC»* MOXET ObITb OTPMLIATENbHBIM, EC/IN 3HAYEHUS OCHOBaHbI Ha HI3LLEN
TensIoTBOPHOM CMOCO6HOCTM TOM/IMBA.

O6wune notepn Bcerga 6yayT NOMNOXKMTENbHLIMW B OTHOWEHUN BbICWIEN TEM/IOTBOPHOM CNOCOBGHOCTU
cornacHo 4.7.

TemnepaTypy yxogsuwero rasa (B BbINyCKHOM naTpy6ke KoT/na A/19 0TpaboTaHHOro rasa) paccuymTbiBalOT
no popmyne

0*g= Qgrt.m.t* (74)

rae Bary.Bf— TemnepaTypa BOAbl, BO3BpalaloLencsa B KOTes, pacCYynTaHHass COr/lacHO NpuaoXeHuo U.

TemnepaTypy BO34yxa CropaHusi 6ak NMpUHMMalT paBHOI TemnepaType B MOMeU,eHUW, B KOTOPOM
yCTaHOBJ/IEH KOTesl, A8 YCTPONCTB Tuna B nnn TemnepaType HapyXHOro Bo3sayxa gasa ycrpoicTts tuna C.

dakTnyeckoe KOIM4ecTBO Cyxoro otpaboTaBwero rasa Vignr, paccumTbiBatoT no oopmyne

VY= VW | oo 75
¥ 20.94 - X OAUY (75)

dakTnyeckoe KOJIMYECTBO CyxXOro Bo3gyxa cropaHus Var.drrpaccumTtbiBaloT no oopmyne
\Orary= Varudi>+ Vfijdy— Vig.«ary. (76)

MpunmMevyaHue — W** — " [i», — 13BbITOYHbIA BO3AYX.

BnarocogepxaHue Bo3ayxa N oTpaGoTaBlero rasa THOr™M paccuuTbiBaT B

cooTBeTcTBMM ¢ Oa (Temnepartypoli Bo3ayxa cropaHus)) n 0™ (TemnepaTypoil oTpabGoTaBlUero rasa)
COOTBETCTBEHHO M BbIpaXalT Kak KMI0rpaMM B/IAXHOCTU Ha HOPMasibHbli KyGUUYECKUIA MEeTp CyXoro Bo3gyxa
WM cyxoro oTpab6oTaBliero rasa. [aHHble MOXHO HalTM B NpuBeAeHHOW Huxe Ta6nuue 3. OnsA
NPOMEXYTOUHbIX TEMMEPATYP UCMNO/b3YIOT IMHENHYIO NN NOMIMHOMUHAIbHYIO UHTEPNOASALUIO.

Tab6nwnuya3 — BnarocogepxaHune B 3aBUCUMOCTM OT TemnepaTypbl
Temriepatypa
<OWmou). °C 0 10 20 0 40 50 60 70

BnaXKHOCTb HacbILLEHNS
TY,0*1M WM [0}
K/HW,, 0.00493  0.00986  0.01912 0.03521  0.06331  0.1112 0.1975 0.3596v

MprmeyaHne — BnaxkHOCTb HACLLEHIA ObIPA@HOT Kak KMOrpavM BOAAHOIO Mapa. Ha. HOPVrIbHb A VETP KyOHECKUIA
CyXOro Taza (Bo3ayXxa Wi OTpabOTaBLLErO rasa).

06y BNAXHOCTb BO34yXa CropaHus paccunTbiBalOT Mo opmysie

T»,0.. ~ mUflm . * VabFv' LWL <I7>

rae Xavr— oTHOCWUTENbHAsi BAaXHOCTb BO3fyxa CropaHus. 3HauyeHue No ymoavaHuio npueegeHo B Tabnuue
B. 14 npunoxeHusa B.

O6uy BnaxHocTb oTpaboTaBlwero raza mlljo* paccuntbiBaetcs no popmyne

n # * » - < 78>

rae X|9— oTHOcuTeNbHasa B/IAXHOCTb OTpaboTaBlIero rasa. 3HauyeHve MO ymMoa4aHuio npueefeHo B Tabnuue
B. 14 npunoxeHunsa B.

KonnuecTBO KOHAeHcaunoHHoW Bogbl W H Otvai paccunTbiBaloT No popmyne

n«™Moa =ramom + T ule T noL- (~9)
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Ecnun 3HayeHne "ill OimiJ oTpuuaTenbHOe, 3HAYUT KOHAeHcauusa oTcyTcTByeT. Torga oT, - M| =0 n
QUcnd= 0.
YAenbHYI0 CKpbITYIO TeNA0OTY KoHAeHcauun /keodrg paccunTtbiBaloT no hopmyne
/W a =2500 600 [x/kr — 0,8 2 435 [x/(kreC) (80)
nnun
hcen3!g= 694.61 BTu/kr — 0!9' 0.6764 BTu/(Kr°C). (81)

MprumeyaHue — B 3aBUCKMOCTI OT BbIGOPA EANHIL, SHEPTUM 1 BPEMEHU MCMOsb3ytoT doopmMyy (80) nm (81).

TennoTy KoHAeHcauun paccunTbiBalT No hopmyne
Tv-o.,w ' bMINY (82)

Ecnu pacyeT OCHOBaH Ha 3HAYEHUAX HU3WEN TEen/JIOTBOPHOIN CMOCOGHOCTM, TO PEKyNeprMpoBaHHYIO
CKPbITYIO TEN/IOTY KOHAEHcauny aco«d paccumnTbiBalOT No popmyne

Ocood= 100 = . (83)
H
Ecnn pacyeT OCHOBaH Ha 3HA4YeHUsIX BbICLIEN TEMNNOTBOPHOW CNOCOBGHOCTU, TO PEKYNEPUPOBAHHYHO
CKPbITYIO TENNOTY KOHAeHcauun CkendpaccumnTbiBaloT no hopmyne

Ow«= 100 . (84)
A,

MpumMeyaHMe — 3HaUeHNS MO YMO/THaHWIO B MPWIOKEHMN B OCHOBaHbI Ha 3HAUYEeHWSIX HU3LLEV TEM/IOTBOPHOIA
CMOCOBHOCTW.

5.4.9 CuncrteMbl C HECKOJIbLKUMMW TensioreHeparopamu

5.4.9.1 O6wwne NOMOXeEHUNA

Kak npaBuio, NnoAcUCTEMbl C HECKO/TbKMMU TensoreHepaTopaMn MOXHO paccUMTbiBaTb Kak OTAe/IbHble
napannesnbHble MNoAcUCTeMbl TennoreHepauuu. [Ans pasgenedna OHMNON  Mexay wUMeloWMUMuUcs
TensoreHepatopamMn MOXHO NCNOJ/Ib30BaTb KPUTEPUU, aHA/TOTNYHbIe NPpUBeAEeHHbIM B 5.3.3.

5.4.9.2 MoaynbHble cucTeMbl

MoaynbHaa cuctema cocTonT M3 N7, WAEHTUYHbIX MoAyfeli WA TennoreHepaTtopoB, KaxAblli 13
KOTOPbIX XapakTepusyetcs makcumanbHoi N muHumansHoin MOLHOCTBHO TOTKA ® akTax W ®dcTbxTn. KoTopble
CMOHTUPOBaHbl OA4HUM 6/10KOM U COefiMHEHbl C OAHOM 3neKTpoceTbIo.

MOLWHOCTb TOMNKM BCel CMCTEMbl paccUMTbIBalOT MO hopmyie

derrb= Ponb/irax * Wyr- (85)

5.4.9.3 MopynbHble CUCTEMbI C FTMAPaB/INYECKMM OTK/IOUYEHMEM pe3epBHbIX Moaynei

Mpu wncnonb3oBaHUU aBTOMATMYECKOW cuUCTeMbl YyMpaB/ieHWsi, KoTopas OTK/A4aeT W u3onupyet
pe3epBHble TensioreHepaTopbl U/WAM MoAynun oT pacnpefesnTeNbHOW ceTU, NPUMEHSIIOT CleayoWnNin MeToa.

KonnuecTtBo blokan paboTalowmx TensoreHepatopos U/wam MoayJsieil pacCynTbiBalOT Mo popmyne

Ngrtod= int(Wgm' Parb + 1). (86)

roe caktop Harpysku OcTb paccuuTbiBalOT AN1S OAHOCTYMNeHYaToro TensoreHeparopa C MOLWHOCTbIO TOMKW
®cTb.

daKTUYeckyt Npon3BoOANTENBLHOCTE MOAYINPYIOLEro TeN/I0reHepaTopa paccymMTbiBalOT No MeToAy ANA
MHOroCTyneH4aTbIX TeN/I0reHepaTopoB 1 NPU NPeAno/I0XKEeHNN, YTO:

* ®cTb,max= ®cTb,|TaxX " Aanrcn,

- OcTh.TW = dcTb,1/T1n.

5.4.2.4 MoaynbHble cucTeMbl 6€3 rMapaBAMYECKOro OTK/IHOUYEHUS pe3epBHbIX Moaynen

Ecnn He ncnonb3yeTcda cCuctemMma ynpas/ieHUdA, KOTopad OTK/K4YaeT U U300 IMpyeTt pe3epBHbIE
Tennoo6pasoBatenin U/mMnum Moaynu ot pacnpenennTenbHOR ceTu, NPUMEHSIOT ceAyoumnii meToa,.

anKTVI‘—IECKy}O npon3BoANUTENIbHOCTL MOAYNNPYHOLWEro TensioreHepartopa paccynTbiBaloT NOo MeToay AN
MHOTOCTYNeHuYaTbIX TEN/IOreHepaTopoB 1 NpU NPEeAno/IOKEHNN, YTO:

*®cTn.tax = ®crtb.l/na« * Ntot,

*OcTb. T = ®cTb.1n» ' Mo!-
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[MpuvnoxeHvie A
(cnpaBoyHOe)

MeTop pacuyeTa Ce30HHOW NPOU3BOANTENBHOCTN KOT/la, OCHOBAHHOIO Ha TUMOBbLIX CUCTeMax
(Tunonorunyeckuii metTon)

Al O6nacTb NpUMeHeHUs
B HacTosLLEM NMPUWIOKEHUN MPVIBEAEH MPUMEP TUMOMOrMYeckoro mMeTtoda. [aHHbI mpyiMep OCHOBaH Ha MeTofe
pacueTa cesoHHoro K, npeaHasHa4eHHOro /151 UCMO/Ib30BaHNSA B XIOM CEKTOPe.

A.2 OrpaHW4eHns B UCMOJIb30BAHUN HaCTOALLEro MeToa

Hactoswmii meTop pacyeTa NpUMeHseTca AN1A onpefenieHns ce3oHHoro KId KOT/I0B Ha rasoBOM WM YXALKOM
TOI/INBE B >KWU/IOM CEKTOPE.

Hacroaumii meTog pacyeTa MPUMEHUM TOMbKO K KOTMam, A7 KOTOPbIX W3BECTHbI 3HayveHVst KO, npy nonHol
Harpyske 1 3HadeHus K, npy yactmyHoi Harpyske 30 %.

A.3 OnpepeneHvie TUMOB KOT/10B

[na NpUMeHeHVA HACTOALLIEro MeToja pacyeTa OnpeaenstoT crefyoLLye TUMbl KOT/IOB:

A.3.1 06bl4HbI KOTeN: KoTen 0AHOKOHTYPHBI, KOTOPbIA He MOXXET HenocpeaCcTBEHHO MpefocTaB/AaTh ObITOBYIO
ropsiyyto Bogy (T. €. HEKOMOWHMPOBAHHbIV KOTes). TeM He MeHee OH MOXET NPeAoCTaB/ATbL ObITOBYHO ropsaYyto BOAY C
MOMOLLISHO OTAE/IbHOr0 EMKOCTHOTO Gorinepa.

A.3.2 KOMOMHMPOBaHHbIA KOTeN (ABYXKOHTYPHbIN): KoTen, KOTOpbIi MOXeET HenocpeAcTBEHHO MpeAoCTaBsATL
6bITOBYIO FOPAYYHO BOAY W B HEKOTOPbIX CTyHasX COAEPXKUT BHYTPEHHWI 6aK-akKyMy/IsTOp ropsyer Bogp!.

A.3.3 KOMBMHMPOBaHHbIV KOTen ANs HeMeAneHHOro NMpeAocTaBneHns ropsayeli BoAbl (ABYXKOHTYPHbIN C
NPAMOTOYHbIM HarpeBoM): KOMOGVHMPOBaHHbIV KOTen 6e3 BHYTPEHHEro Gaka-akkyMyrnsiTopa ropsiyeil Bofbl W C
BHYTPEHHVM 6aKoM-aKKyMY/ISTOPOM FOpsiyeil BOAbI BMECTMMOCTLIO MeHee 15 1.

A34 aKkyMynMpyoLWWiA  KOMOMHMPOBaHHbI  KoTen: KOMOGMHMPOBaHHbIM KOTEN € BHYTPEHHVUM Gakom-
aKKyMy/ISTOpOM  ropsideld Bofbl BMECTUMOCTBIO He MeHee 15 51, HO MeHee 70 N, WM KOMOVHMPOBaHHbI KOTen C
BHYTPEHHUM 6aKoM-akKyMy/ITOPOM Fopsideil Bofbl BMECTMMOCTBIO He MeHee 70 N, MpY KOTOPOM MWTaHWe B LIEMN
OTOM/IEHMA NMOMELLIEHVS He MOCTYMNaeT HernocpeACTBEHHO U3 Gaka-akKyMyiaTopa. Ecnv BMECTUMOCTb 6aka-akkyMy/isiTopa
cocTasnsieT He MeHee 70 N. a MUTaHWE B LENM OTOMJIEHMS MOMELLEHNSA MOCTYMaeT HerocpeAcTBeHHO U3 6aka-
aKKymynsTopa. crefyeT 06paTuTbea KOonpeaeieHUo KOMOMHPOBAHHOIO MEPBUYHOIO akKyMy/IMPYHOLLIEro 6/10Ka.

A.3.5 KOMBUHNPOBAHHBIM MEPBUYHBIA aKKyMynupytowmii 6nok: OThenbHOe YCTPOCTBO, NpefHasHaueHHoe
ans  obecneyeHVss OTOM/IEHMSI MOMELLEHNS M ObITOBOA ropsiveil BOAbl, MIMEHOLLEe rOpeniky, KOTopas HarpesaeT
TennoakkyMy/nisiTop € MPevMyLLIECTBEHHO MepPBMYHON BOAON, KOTOpas Takoke MCro/b3yeTca B LN OTOM/eHVs
NMoMeLLieHVs. BMeCTMMOCTL Gaka-akKyMy/IsiTopa ropsideli Bofbl COCTaBNsieT He MeHee 70 1. @ MUTaHVie B LIENW OTOMN/EHWS!
MOMELLIEHVS MOCTYNaeT HeMOCPeACTBEHHO 13 Gaka-akKyMyaTopa.

A.3.6 KoTen ABYXMNO3ULIMOHHOIO perynuposaHus: Koten 6e3 BO3MOXHOCTU M3MEHEHUSI CKOPOCTU CropaHus
TOM/MBA MNPV NOAJEPKAHVN HENMpepbIBHOrO ropeHitst ropesikit. Crofja OTHOCATCA KOT/bl € a/lbTEPHATUBHbIMV CKOPOCTAMM
CropaHuisi, HaCTPOEHHbLIMY OHOKPATHO BO BPEMS YCTAHOBKWY, T. €. C ONpeAe/ieHneM AmarasoHa CKOPOCTe.

A3.7 mogynvpylowmin  koten: KoTen ¢ BOSMOXHOCTbIO VM3MEHEHMS CKOPOCTW CropaHus Tomamea  Mpu
rnoffep>aHNM HEMPepbIBHOrO FOPEHUS FOPE/TKU.

A.3.8 KOHAEHCALMOHHBI KoTen: KoTen, npeaHasHaueHHbIA 47151 UCMO/b30BaHWS CKPbITOM TEM/IOThI, BblAensieMor
Mpy KOHAEHCaLMM BOAAHOTO Mapa B ra3o06pasHbiX MpofAyKTax cropaHus. KoTen Ao/mkeH 06ecrneuvBaTh BbIXOA,
KOHJeHcaTa M3 Tennoo6MeHHMKA B YXVOKOM BuAe MOCPEeSCTBOM Crycka KoHaeHcaTa. KoT/ibl ApYroi KOHCTPYKLN Win
KOT/Ibl, He UMEIOLLIE YCTPOICTB 419 YAa/IleHNsi KOHAEHCAaTa B YKMOKOM BUAE, Ha3bIBatOT HEKOHAEHCALIMOHHBLIMM.

A.4 MeTog, pacyeTa

[py cnonb3oBaHMM AaHHOTO MeTOAa pacyeTa faHHble CHaya1a NnepecyUnTbLIBAOT B 3HauveHWs KT 6pyTTo (6osee
HU3KVe 3HaveHust K, no OTHOLLEHMIO K 60siee BbICOKMM 3HAYeHWsM TemnsoTbl CropaHusi TOMMBa) MpY YCOBUAX
VCTbITaHVIs, & 3aTeM MepecumThIBAIOT B 3Ha4eHUs Ce30HHOT0 KT, npyiMeHsieMble Mpy TUMOBLIX YC/IOBUAX MPVIMEHEHVIS B
YKUbIX MOMELLIEHWAX, C YYETOM MOTepeit B PeXKMME roTOBHOCTU.

B HacTosiLLeM MpUioKeHM 3HaueHust K, BbipakeHbl B MPOLIEHTaX. [POMEXYTOUHbIE PacHETbl BLIMO/HAIOT
MUHMYM [10 YeTbIPeX [eCATUYHBIX 3HAKOB MPOLIEHTA, & OKOHYaTE/bHbIN Pe3y ibTaT OKPYI AT [0 OAHOro AeCATUYHOIO
3HaKa.

BbINoNHAOT crefytoLume atarbl:

a) OnpefensioT TOM/IMBO A5 ONPeAeeHHOro TMna Kota. Tor/IMBoM A/15 ONpeaesieHHOro TUna KOoT/a JO/MKeH
ObITb MPUPOAHBIV Fa3. OKVDKEHHbIA YTIEBOAOPOAHBIN ra3 (ByTaH Wi NponaH) Wi >XX1AKoe TOryIMBo.

6) Mony4aroT faHHble UCTIbITaHWiA. MonyyatoT pesynbTaTbl UcrbmaHuiA 4ns KO, HeTTo Mpuy NMonHoM Harpyske ryrval
1 K|, HeTTO npm YacTUYHOM Harpyske 30 % (>*,«a. icrbmaHnsa f0/KHbI 6bITb MPOBEAEHbI C UCMO/Mb30BaHVIEM Takoro e
TOMN/IMBA, KOTOPOe HEOBXOAMMO A1 JAHHOIO TUMa KoT/ia.

B) CHIDKAIOT 3HAUEHMA 40 MaKCUMaTbHbIX 3Ha4eHUA K0, HeTTo nmwims* 1 B Tabnnue Al npviBeseHbl
MaKcMa/IbHble 3HadeHUs KT HeTTO B 3aBUCMMOCTM OT TuMa KoT/ia. bosee BbICOKMe mUcnbITaTeNbHble 3HaueHns Ko
HETTO CHVDKAOT 10 COOTBETCTBYHOLLIEr0 3Ha4eHWs, MpuBeaeHHoOro B Tabnuue Al
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Ta6nuya Al— MakcumarbHble 3HadeHMss K, HeTTo

Tvin kKoTa KI'J0,rpv NQ/iHOM Harpyske KA v Harpyske 30 %
M+
% %
KoHAaeHCaLMOHHb I 101.0 107.0
HekoHAeHCaLVIOHHb I 92.0 91.0
r MepecumnTbiBatoT 3HaYeHNs K, HETTO Mpu MonHow Harpyske 1 KN4, mpy yactnyHom Harpyske 30 % B 3HaYeHus
6pyTTO. VIcnonb3yroT diopMy/Ty € COOTBETCTBYHOLLIMM KO3hdmLieHTOM Mo Tabnuue A.2:
fy'iRdfta® /nu’ M4 (A-1)

Tabnwnuya A2— KoathdmupmeHTsl nepecyeta ana K,

Torvweo KoadviLweHT niepecyeTa 18 HeTTo @ G6pyTTo f,U
MpupoaHbIA ra3 0.901
OXDKeHHDIA  YTeBOAOPOAHbI  ra3 (MporaH Wi
6yTaH) 0.921
>Knakos TonmBeo 0.937

) OnpefenstoT Knacc KoTna.

1) B cooTBeTCTBMM C onpeaeneHnamMn (cMm. A.3) BbIOMPAKOT COOTBETCTBYHOLLMKA K/1ACC KOT/a.

I1) 4ns KoTna Ha ra3oBOM TOM/IMBE W CKVXKEHHOM YT/IEBOAOPOAHOM rase OnpeAenstoT, MMEET /i OH MOCTOSIHHOE
nnamsa 3anaibHyKa:

- €C/IM OH MMEET NOCTOSAHHOE Mams 3ana/ibHYIKa, YCTaHaBNMBALOT fel, = 1;

- €C/IN HeT. ycTaHasmeatoT  =0.

1I1) [N akkyMyVPYHOLLIEFO KOMOVIHMPOBAHHOTO KOT/a (ABYXMO3VLIIOHHOO PEryMpoBaHvst Wi MOAY/IMPYHOLLIErO)
Mo MPOTOKO/TY WCMbITaHWS OMPeenstoT, BKIKOYEHbl /I MOTepU OT Gaka-akKyMynsiTopa B YKasaHHble pesy/ibTarbl
MCMbITaHMA (3TO 3aBUCUT OT TOrO, Obl1 /M Gak-akKyMy/iSTOp MOACOEANHEH KKOT/Ty BO BPEMS UCMbITaHUS):

- eCNIN NOTepu OT Baka-akKyMyIiTopa BK/IKOUEHbI, ycTaHaBvBatoT /o= 1.

- €C/IN HeT. ycTaHasnmeatoT ~ =0.

IV) Ons KOHAEHCALWIOHHOMO KOMOWHMPOBAHHOMO MEPBUYHOMO  akKyMy/IMPYHOLLIEro 6/10Ka  (ABYXMO3ULMIOHHOIO
PerynMpoBaHvst WM MOLY/IMPYHOLLIETO):

- yCTaHaBnmBatoT /u= 1.

V) Ana akkyMy/NIMpYHOLLIErO KOMOGVHMPOBAHHOMO KOT/Ia WM KOMOVHMPOBAHHOMO MEPBMYHOMO akKyMy/IMPYHOLLIErO
6710Ka Mony4yatoT 06beM Haka-akKyMyiTopa V&B IMTPax Mo TEXHUHECKMM YC/IOBUAM Ha JaHHOe YCTPOWCTBO, a Takoke
(haKTop MoTepb B PEXMME FOTOBHOCTU H,b,, UCMO/b3YA CreaytoLLve iopMybl:

- ecnm <10 mM. TO H.b,= 0.0945 —0,0055 =(/«»»;

-ecnn </, w1a 10 MM. TO Huwb, = 0.394 ZdL*»,
rAe dn.uo— TOMLLMHA M30NALMN GaKa-akKyMy/igTopa, MM.

€) PaccunTbIBatOT ce30HHbIN K,

I) ns novcka cOOTBETCTBYHOLLIErO HOMepa doopMyribl B Tabnnue A3 1 BbI6opa COOTBETCTBYHOLLIEN (DOPMY/bI MO
Tabnuue A4 wwm Tabnvue A5 B COOTBETCTBYIOLLEM Cly4yaB WCMOMb3YHOT KNacc KOT/a M Apyrve rokasarenn,
ycTaHoB/leHHble B A3 (HEKOHAEHCALUMOHHbIA WM KOHAEHCALMOHHBIA, Ha ra3oBOM TOM/MBE, Ha CKVDKEHHOM
YrNeBOAOPOAHOM rase Win XWAKOM TOM/vBE, ABYXMO3ULIMOHHOMO PerynimpoBaHns Wi MogymMpytoLpii). Ecnv B Tabnuue
A3 He yKazaH HoMep ¢hopMy/ibl, pacyeT NPOAO/MKaTb He AOMYCKaeTCs.

1) MopcTanstoT K, 6pyTTO MpY NOMHOM Harpyske i, >» U K4, 6pyTTo Npy YacTUYHOM Harpyske sy N\iedMVl a
Taroke (1. f.b.V.b nH,s, B chopmyny no Tabnmue A4 wim A.5. MonmydeHHbIN pe3ynbTaT OKPYT/SHT A0 OAHOMO AECATUYHOIO
3HaKa, T. e. C TOYHOCTBIO 40 0.1 %. MonyyeHHbIN pe3y/bTaT yKasblBatoT 415 [eK1aprpoBaHus ro Tabnunue Ab.

Ill) MepecunTbIBatOT ce30HHLIM KT, 6pyTT0 06paTHO B Ce30HHbIM K, HETTO, 1Ucnosnb3ys hopmysty

Nitt— (A2
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Tab6nunuya A3— Howmepa dhopmyn' Ans pasiyHbIX TUMOB KOT/I0B

HexoHpevcaLIoHHBE A
Ha razoom
TOM/WBO W Ha
OK/DEHHOM Ha KoM Torvivieo
Yr/eBOA0POL;:
HOM rase
Tvn koA 8 %

. X i, F

1 é( 81

g1 r 8§ g

T 3

a o 2 Y a g
OBbI4HbIA KOTEN 101 102 201 X
KOMOMHVPOBaHHb I
KoTen Ans
Hemef/1IeHHoro X
npeaocTaseHVst
ropsideii Bogp! 103 104 202
AKKYMyTPYHOLLWIA
KOMOUHNPOBaHHbIA X
KoTen 105 106 203
KoM6BUHMPOBaHHbIA
nepBUYHbIA X X
aKKyMy IpYOLLMIA 610K 107 107

e

Nwo™ = B oE™

FOCT P 56777—2015

KoHoeHcaLyoHHL A
Ha rasosom
TOM/IBE WM Ha
OK/DKEHHOM Haxoxom Torvivee
YITIEBOAOPOLAHOM
rase
8’ % g p)
3 25
5
ft 1 L7
ir 2 qp 8
101 102 201 X
X
103 104 202
X
105 106 203
X X
105 106

Tab6nunuya A4 — dopmynbl ansa pacyeTa ce3oHHoro K Mak Anst KOT/I0B HA NPYPOAHOM Fase 1 KOT/I0B Ha

CKVPKEHHOM YT/IeBO0POAHOM rase

Tun KoT/ia Ha rasoBOM TOMVIVIBE WA Ha OKV/MEHHOM

YITIEBOAOPOAHOM rase
[JBYXMO3VLIMOHHOTO PEryNMpoBaHus], 0GbIMHbI

MogaynvpyroLpiA, 0BbIHHbIA

[IByXnO3ILIOHHOIO
perynmpoBaHmst, KOMOUHUPOBAHHbIN, A/1s1

HemMe/IeHHOro npeaocTaBfieHNA I'OpFI'-IeVI BOAbI

MoaynpyroLLpiA, KOMBUHUPOBAHHBIA, ANs

Heme//IeHHOro NPeoCTaBeHUs ropsYeli Bob!

101

102

103

104

[ByXTO3VLIMOHHOTO PEryMPOBaHWS, aKKyMy/IPYOLLAIA

KOMOVHNPOBaHHb I
[JBYXMO3VILIOHHOIO PEryIMpoBaHus,

105

KOMOBUHNPOBaHHb I MEPBUYHBIA aKKyMyIMPYHOLLIA 610K

(TOMbKO KOHAEHCALIMIOHHBIIA)

MoaynpyroLLpiA, akkyMyrIMPYHOLLIA KOMBUHNPOBaHHGIA

MonynpyroLLpiA, KOMBUHUPOBAHHBIA NEPBUYHBIN

106

aKKYMY/IPYIOLLIMIA 610K (TO/TbKO KOHAEHCALWIOHHbIV»

JIByXMO3VILMIOHHOTO PeryMpoBaHnS,

KOMOVHMPOBAHHbIA MEPBUYHBIA akKyMyIMPYHOLLIA 610K

(TONMbKO HEKOHAEHCALIMIOHHbII)

107

MoaynpyroLLmi, KOMOUHMPOBAHHLIA MEPBUYHbI
aKKYMY/IPYHOLLIMIA 610K (TO/TbKO HEKOHAEHCALIVIOHHbIA)

Hovep

Popvyria
&3’» — 2.5 —4 fa
2
rbriyrem = +IT, —20—4 <f
2
= m*™ + - —2.8—4 =/
2
m.mEsl= 1™"— +4**— — 271 —4 fa
2
Mh<os>=

- MJArr —2.8+(0.209*
2

Xu-H,b,- YBb)—4 *kt

Mwneos= — 1.7+ (0.209*
* fua« Hitiy ' Wlo)—4 ‘fpl

- =MN— *2 ~— (0539« *
* Vg—4 fa

* O603HaYeHMs chopmyn (101 >—107) n (201—203), npuBefeHHbIX B Tabnunuax A4 1 A5 cOOTBETCTBEHHO, He
BK/TOYAIOT B Ce651 YKazaHWe Ha NpPUIoKeHVe A BO M36exxaHre CMeLLieHVst HyMepauyn diopmyn (101—107), (201—203) ¢
HymepaLweii coopmyn (A1 —(A.4) npunoweHus A
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Tabnunuya A5— dopmynbl Ans pacyeta ceoHHoro K4 a,.,, 4718 KOT/I0B Ha XAKOM TOryvee

Tvin KOT/a Vi K/OKOA Torvviee Popmvyria
OBbI4HbIA 201 Rariont: T LD
KOMOVHMPOBaHHBIM, AN151 HEMEA/IEHHOrO . .
NpeaocTaBNeHUs ropsyeit Bofp! 202 " *ZIIFKLI(ﬁ>4¥2I_|LL|I']l\/I —97
AKKYMYTIVPYHOLLIA KOMOMHMPOBAHHbIA 203 JI— =y,.-+M,— —2.8+0.209*
2

* AD=Hit) m1/»)

)  PaccumTbIBalOT TernsoBble MoTepY NPy TeNMnoreHepaLmn.
MeToA OCHOBaH Ha TUMOMIOMMYECKOM MOAXOLe C MCMO/b30BaHVEM KOPPensumiA € OTHOLLEHMW 3HadeHu K,
[MoaToMy HEO6X0AMMO BbIPaXKaTb CE30HHYHO MPOV3BOAUTENIbHOCTL TeM/IoreHepaTopa B abCOMHOTHBIX 3HAYEHUSIX.
OO6LLMe Ten/10Bble MOTEPU NPy TenmnoreHepaLy OH/N b paccUnTbIBAKOT MO hopMy e
O n it (A3)

b= Pan QUL * oo

4genBe
VI) PaccunTtbiBatoT ﬂOTp96HOCTb B TENns10Te cropaHna Tonnea.
nOTpeﬁHOCTb B TensioTe cropaHuA Tonmea EH.B.»paCC‘-II/ITbIBaPOT no Upopmyne

- Cw, (A4

K) PaccumTbIBalOT BCMOMOraTe/lbHyH SHEpruo

BcriomoraresisHyHo 3HEPrvii0 PacCUMTLIBAKOT COracHo 5.3.6.

1) PaccumTbIBaloT 06LLIME PeKyNepupyemble TEM/OBbIE MOTEPU.

PekyrepurpyeMble MoTepy Tersa He YUUTLIBAKOT MP1 OMNPeaeieHUM MOLLHOCTM TeryioreHepaTopa.

A5 [leknapupoBaHue 3HaueHW ce3oHHoro K
a) Mpv>KenaHMM M3roToBUTENM MOTYT AeK1aprpoBaThb 3HaUYeHVs ce30HHOro KIM,cBOVIX U3Aennii Mpu YCroBUM, HTO:
1) OHM MCNONBL3YHOT METOA, pacyeTa, NPUBEAEHHDIN B A.2 BblLLE.
11J Heo6x0AMMbIe faHHbIE UCTIbITAHWIA XOT/a CePTUMLIMPOBaHbI HE3aBUCMbIM OPraHOM.
6) Ecnu 13rotoBuTeNb NPEAOCTaBNAET AaHHbIE B CNeAYHOLLIEM BUAE:
«Ce30HHbI KM= [X] %».
[aHHble VCrbITaHWUA, MO KOTOPbIM OH paccunTaH, cepTUdMUmpoBaHbI.
JaHHble ANA HECKONbKMX W3AeniA MOryT BbITb MPeAcTaB/ieHbl B hopme Tabnuupl. B aTom ciyyae BTopoii ab3aly
[ekrnapaLin BKOYatoT B TabNMLY B Ka4ecTBe MpUMeHaHus.
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[MpwvnoxeHwve b
(cnpaBoyHOe)

[JononHuTenbHble POPMY/ibl U 3HAYEHUSA ANA ONpeAenieHNa napamMeTpoB KoadduuyeHTa NosesHoro
AelicTBUA KOTNA 419 KOHKPETHOro cny4as

B.1 WMHdopmaums No HacTosLeMy MeToAy pacyeTa

B.1.1 OCHOBHble NMPeAnoNoXeHNA U NPeLyCMOTPEHHOE NPUMEHEHNe

Hactoaumii meTog pacyeTa npefHasHaudeH [ MCMOMb30BaHMS B Crlyvae, KOT[a W3BECTHbI AaHHble KOT/IOB,
[leKnapripyemble B NacropTax 3aBOf0B-U3roTOBUTENEN.

B uenax npuMeHeHVst JaHHOTO MeTofa pacyeTa MPeArosaraeTcs, YTo MOLLHOCTb MOTEPL M BCTIOMOraTe/ibHas
MOLLHOCTb JIHENHO 3aBUCAT OT Harpy3kv KOT/1a B BYX AVanasoHax:

- 0T 0 40 NMPOMEXYTOUHOM MOLLHOCTY;

- OT MPOMEXYTOYHOM MOLLIHOCTM A0 HOMUHa/bHOV (MaKCUMasbHOM) Harpy3Ku.

MpeanonaraeTcs, YTO NMPOMEXYTOUHas Harpyska cooTBeTCTBYET 30 % MaKCMa/IbHOW Harpysku.

Mpegnonaraetcs Tawke, 4TO 3HayeHWs KO, onpegeneHHble MO CTaHAAPTaM Ha WUCMbITaHWs, MOryT ObiTb
CKOPPEKTUPOBaHbI C MPUMEHEHVEM TIMHENHBIX doyHKLWIA chakTYeckoi paboueli TemnepaTypb! KOT/1a Wi TemnepaTypbl
MOMELLIEHS], B KOTOPOM YCTaHOB/IEH KOTESI.

B.1.2 W3BecTHble NpUBAVDKEHNA
MpeanonoyxeHwe 0 IMHEHOM 3aBMCMMOCTU 3HaueHM K0T TeMnepaTypb! KOT/la HEBEPHO B C/lyyYae KoHAeHcaLmm

(koTopast no cBoelt NPUPOAE SIBSIETCA HENMMHEHBIM SBNIEHNEM). [N CHYDKEHUA BAMSHWS AaHHOTO MPUBIIDKEHS Bbi
BBELEHbI MepeMeHHble 3Ha4eHWs fa, B COOTBETCTBUM C TUMOMOTVEN KOT/a.

BnusaHvie Temneparypbl B MOMELLIEHWM, B KOTOPOM YCTaHoB/eH KoTen, Ha K| Kota npy Harpyskax 30 % v 100 %
He yumnTbiBaeTca. TemnepaTypa B MOMELLIEHWW, B KOTOPOM YCTaHOB/IEH KOTesl, OKasblBaeT BAVSHWE TOMbKO Ha rMoTepy B
peXKvMme roTOBHOCTW, & 3HAYUT, 1 Ha MPOM3BOAWTENBHOCTL B AManasoHe oT 0 10 MPOMEXYTOHHO Harpy3Ki.

B.2 ®opmynbl AN8 NOAMHOMUHAILHOW MHTEPNONALMN
dopmyrbl (20) 1 (21) NS NMHEAHOM MHTEPMOALMM MOTYT 6bITh 3aMeHeHbI CieAytoLLie ChopMy/IoN:
AT Gy BP0 + Pp, X
,Ppn {<AWwpsyr —P4.(MBCT)-Pp, (P.P-.c” -
®/1 ‘LP.,<®N -®piil>

+,, -OL *

b.1
o 6.

®pn «dprl«(dpt, ~ dprc)
Bb.3 KIA tennoreHepatopa 1 noTepu B pexxmme roTOBHOCTU

B.3.1 3HaueHusa no ymonyaHuo ans K4 TennoreHepatopa Mpy MOJIHOW Harpyske M MPOMeXyTOYHOM
Harpyske B 3aBMCVIMOCTW OT BbIXO4HOM MOLLIHOCTM TensioreHeparopa

KI'|, TenioreHepaTopa Mpy MoJHOM Harpyske 1 NMPOMEXYTOUHOM Harpy3ke B 3aBUCMMOCTY OT BbIXOAHO MOLLIHOCTU
TernsioreHepaTopa 3asaeTcs hopMysioi

(6.2)

KT\, TennoreHepaTopa Mpuy NMPOMEXYTO4HOM Harpyske B 3aBMCYMOCTM OT BbIXOAHOM MOLLIHOCTW TersioreHepaTopa
3afaeTcs chopmynoli

* MEG+G-tog;In . 63

KI'4, TenoreHepaTopa Mpy MPOMEXYTOYHOM Harpyske A/1si KOHAEHCALMOHHbIX KOT/IOB Ha YXKOM TOM/vBe B
3aBVICMUIMOCTU OT BbIXOZHO MOLLHOCTM TersioreHepaTopa 3a4aeTcst hopMyioit

c +cC, Iog!1
KO OOBT,

49<v.PVE ’ b.4

~ 1.0 (B4)

rage Ppw — HOMMHa/IbHAA BbIXOAHAsA MOLLHOCTb, OrpaHMYeHHast MakCUMaslbHbIM 3HadeHuem 400 kBT. Eciv

HOMUHa/IbHas BbIXOAHAas MOLLHOCTb TersioreHepatopa Bbie 400 kBT. 10 B dpopmynax (b.2), (B.3) v (b.4) npuHMMaoT

3HaueHve 400 kBT,

ct ¢j.c3 c*— Ko3pdMLMeEHTbI Mo Tabnuue B.1.
35



FOCT P 56777—2015

Tab6nwunuya b.1— MapaveTpbl Ans pacyeta K TennoreHepatopa v TemrepaTypHOro orpaHuYeHms

Twn koTna Foa Bbinycka c,.% c,.% Cx.% c«.%
KoTsibl ¢ nepekstoyeHVieM pexxm1mMa paboTbl C OAHOTO Mo 1978 77.0 2.0 70.0 3.0 50
BWAA TON/IMBa Ha Apyrow 1978—1987  79.0 2.0 74.0 3.0 50
Ao 1978 78.0 2.0 72.0 3.0 50
KoTnbl, pa6oTarolme Ha TBepAoOM  Tor/vee 1978 — 50

(1cKonaemoe ToMn/MBO) 1994 80.0 20 750 3.0
Mocne 1994  81.0 2.0 77.0 3.0 50

CraHaapTHbIE KOT/bl
Jo 1978 79.5 2.0 76.0 3.0 50
ATMOCGIepHbIe ra3oBble KOT/bl 1978—1994 825 2.0 78.0 3.0 50
Mocre 1994  85.0 2.0 815 3.0 50
o 1978 80.0 2.0 75.0 3.0 50
OTOoNUTENbHbIN KOTES C FOPESIKow ¢ 1978—1986  82.0 2.0 775 3.0 50
NPYHYAUTENLHOM TArOM 1987—1994  84.0 2.0 80.0 3.0 50
Mocre 1994  85.0 2.0 815 3.0 50
3ameHa ropesnikv (TobKO OTOMNUTENbHBIV KOTeN ¢ Jo 1978 82,5 2.0 78.0 3.0 50
rOPE/KOV C MPUHYAUTENBHONA TAroiA) 1978—1994  84.0 2.0 80.0 3.0 50
HuizkoTeMnepaTypHble KOT/lbl

ATMOCChEPHbIe ra3oBble KOT/bl 1978—1994 855 15 86.0 15 %
Mocne 1994 885 15 89.0 15 35
LIMpKyNALMOHHbI BogOHarpesaTenb (11. 18 1 Mo 1987 86.0 0.0 84.0 0.0 35
24 kBT) 1987—1992  88.0 0.0 84.0 0.0 35
" . Ao 1987 84.0 15 82.0 15 35
OtonuTe/bHbIV KOTeN ¢ Fopenkoii ¢ 1987—1994 860 15 86.0 15 35
MIPAFYAVTENBHON TATOA Mocne 1994 885 15 890 15 35
3ameHa ropenku (TobKo OTOMUTESbHBIN KOTen ¢ Jo 1987 86.0 15 85.0 15 35
rOPE/KOV C MPUHYOUTENBHOM TAMO) 1987—1994  86.0 15 86.0 15 35
[Jo 1987 89.0 10 95.0 1.0 20
KOHAeHCaLIOHHbIe KOT/bI 1987—1994 91.0 10 97.5 1.0 20
Mocne 1994  92.0 10 98.0 1.0 20
KOHAeHCaLOHHbIe KOT/Ib, Y/ly4LLieHHbIe *> C 1999 94.0 10 103.0 1.0 20

« Ecnu ansa pacyeta UCNONb3YT CTAHJAPTHbIE 3HAYEHUS AN TUNA «KOH/JEHCALMOHHbIE KOT/bl, yYYLIEHHbIE», TO NONIyYEHHOE
3HayeHne Npon3BeAeHNsA N9 YCTAHOBNIEHHOTO KOTNA I0/IKHO, KaK MUHUMYM, NOKa3biBaTb NpUBeAeHHbI Bbilwe KM /.
MpumeyaHune — TemnepaTtypbl ucnoiTaHns npusegersbl B Tabnuuax 6.3 n 6.4.

B.3.2 TennoBble NOTEPU B PEXMUME FOTOBHOCTM (ropsyunii peseps)

3HaueHre Mo YMOMHaHUIO AN1st TEM/IoBbIX MOTeph B PEXMME FOTOBHOCTU (ATLIO B 3aBMCUMOCTM OT BbIXOAHOM
MOLLIHOCTM Ter/IoreHepaTopa PaccumTLIBAIOT Mo chopMyrie

00 = o ES_ [ P )"
PP PO BT 960" 1.1000BT S (®:5)

roe dfn— HoMMHaIbHas BbIXO4HAS MOLLHOCTL;
G ¢* — napameTpbl no Tabnuue b.2.
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Ta6nuuya b.2— MapaveTpbl A5 pacyeTa TEMIOBbIX MOTEPb B PEXMME FOTOBHOCTU

Tvn KoTTR g BoMycKa (oi‘ a AMéVJM
KoT/bl ¢ NepeksItoHeHNEM pexXvMa paboTbl ¢ OAHOro BUaa Jo 1987
TOM/IMBA Ha Apyroi 125 —0.28 50
Jo 1978 12.5 -0.28 50
Koten, paboTatoLLmii Ha TBepAOM TOr/mBe 1978—1994 10.5 -0.28 50
Mocne 1994 8.0 —0.28 50
CraHgapTHbIe KOT/lbl
Jo 1978 8.0 —0.27 50
ATMOCepHble rasosble KOT/bl 1978—1994 7.0 —0.3 50
Mocne 1994 8.5 —0.4 50
o " . o Jo 1978 9.0 —0.28 50
OTONUTENbHBIV KOTEN C FOPENKOA ¢ MPUHYAMTENLHOM TArol (Ha ‘19781904 75 031 50
KAKOM TOMBe//Tase) Mocne 1994 85 —04 50
HuiskoTeMnepaTypHble KOT/b
Jo 1994 7.5 —0.30 50
ATmOCchepHble razoBble KOT/lbl Mocre 1994 65 035 50
LIMpKynaumoHHbIe BoAoHarpesatenv (KOMOMHVIPOBaHHbIE Jo 1994
koT/bl 11. 18 124 kBT) 3.0 0.0 50
KoMBrHMpoBaHHbIE KOT/bI KSp*: Mocne 1994 3.0 0.0 50
KombrHMpoBaHHbie Ko/l DLO Mocne 1994 24 0.0 50
OTONWTENbHbIV KOTEN C FOperkoii ¢ MpVHYaMTerbHOM Tsroi (Ha [0 1994 8.0 —0.33 50
MUIKOM Tor/vee/rase) Mocne 1994 5.0 -0.35 50
KoHpagHCaLMOHHbIE KOT/Ibl
Jo 1994 8.0 —0.33 50
KoHAaeHcaLVIOHHbIe KOT/Ibl (Ha XOKOM Torvee/rase) Hocre 1994 48 035 50
KombrHmposaHHble KoT/bl KSp (11, 18 124 kB1)* Mocne 1994 3.0 0.0 50
KombrHuposaHHble KoT/bl DL (11. 18 n24 £+ Mocne 1994 24 0.0 50

KSp — KoTen co BCTPOEHHOM CUCTEMO OTOM/IEHUst GbITOBOI ropsiveli BOAOW, HEMeA/IeHHOro AEWCTBUS, C
HeBO/bLLIMM 6aKOM-aKKyMYNATOPOM (2 < V< 10 ).
6. DL — KoTen co BCTPOEHHOI CMCTEMOV OTOM/SEHUs ObITOBOV ropsiveii BOAOW, HeMeAJsIleHHOro AeCTBUS, C
Ternnoo6mMeHHKOM (V < 2 ).

B5.3.3 [MonpaBouYHbIfi KO3I(I(IULMEHT, yUUTbIBAKOWNIA M3MeHeHWe KM B 3aBUCUMMOCTM OT CpegHei
TeMnepaTypbl BOAbl B TensioreHeparope
B.3.3.1 3HayeHus Nno ymonyaHuo

Tab6nuuya b.3— 3HayeHVs Mo ymMon4aHWIo A48 MONPaBoYHOro KoadhchyLMeHTa Mpy MOMHOM Harpyske f.

CpefHss Temrieparypa Bofb! B KOTTE MY YCTIOBIX 17
T Tervioo6pasosaresia VCrbTaHVA KOTTa /19 NOMHOM Harpy3uT LyeHT
koe, %/°C
CraHfapTHbIA KoTen 70 0.04
HuiskoTemnepaTypHbIA KoTen 70 0.04
KoHAeHcaUMIOHHbIA KOTeN Ha Ta30BOM TOM/MBe 70 0.20
KoHAeHCaUMIOHHBI KOTEN Ha XAKOM TOr/IvBe 70 0.10

Ta 6nunuya b.4 —MNonpasoyHbIi KO3thhMLWIEHT MY MPOMEXYTOUHO Harpyske

CpepHsA Temre) BOZb! B TErvioreHepar YCIIOBUSX ol

Tvn TervoreHepatopa VCrbITaHAA mﬁpggnneanp(g'b@yrmrm mpraeoxx,m p< °C Frs PG
CraHaapTHbIA KoTen 50 0.05
HvizkoTemnepaTypHbIii KoTen 40 0.05
KoHAeHCaLMOHHbIA KOTen Ha
rasoBoM TOr/vee 30*1 0.20
KoHAeHCaLMOHHbIA KOTen Ha
YKUIKOM TOM/mBe 30> 0.10

" Temrieparypa a 0opatHOM TPyC OrpPOBOLE.

B cnyyae KOHAEHCALMOHHOTO KOT/IA2 UCTbITaHVe TMPOBOAAT He C  UCMO/b30BaHMEM  YCTaHOB/IEHHOW cpeaHeii
Temrepatypb! BOZbl B TeMnsoreHeparope (CpeaHee 13 3Ha4eHWi TemrepaTypb! B MOAAOLLIEM 1 06paTHOM TPY6oMNpoBoaax), a ¢
1ICr0/b30BaHWEM TeMrepaTypbl B 06patHoM Tpy6ornposoae 30 C. KI'|, cOOTBETCTBYHOLLMIA JaHHON TemnepaType B 00paTHOM
TPYGONPOBOAE, AOMYCKAETCSA MPUMEHSTTL /151 CPeAHelA TeMrepaTypbl BoAb! B TerioreHepatope 35 'C.
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5.3.3.2 PaccunTaHHbIe 3Ha4YeHVA
MonpaBoyHbIA  KOIhULIMEHT /A&« MOXKHO paccumTaTb, UCMOMb3ys AaHHble 1Mo KO, 3 AONOAHUTENbHBIX
VICMbITAHWIA, MPOBeEHHbIX NPy 60/1ee HU3KOM CpeaHeli TemnepaType BoApl, Mo dopmyrie

npep.-Np.,"

o 9

roe  iyn— KI\4,npuv nonHo Harpyske, CTaHAaPTHbIX YC/IOBUSIX UCMbITaHWS Y cpeHeli TeMmepatype Bofbl O»-. WwM.Pr
QY du— K|, npy NonHoM Harpyske 1 cpeaHeli TemnepaType BoAbl 0TT...v«Pri»as.

MonpaBoyHbIN KoadhdmLmeHT MOXXHO paccumTaThb, UCMonb3ya AaHHble Mo K4 v3 4ononHUTEIbHbIX
VerbITaHWiA, MpoBefeHHbIX NPV 60/1ee BbICOKOW cpeHer TemnepaType BoAbl, MO dhopMyre
MP.LL ST
UonhM= Tev 67)
0 ««,W,(cil.Pint.KU —0 rfr k. fetl.Pinl

roe  LPbl— KILLL npv NpoMeXXyTOUHOM Harpyske, CTaHAaPTHbLIX YC/IOBUSIX UCTIbITAHWS U CPeaHEr TeMnepaType Boabl
y)n. *M1>nb
iy».i.«d — K|, npy NPOMEXYTOUHOM Harpyske 1 cpeaHeit Temnepatype Boabl ignawici. imuM

B.4 BcnomorarenibHasa sHeprus
3HaueHvie Mo ymMOMYaHUIO Ans NOTPebeHNs MOLLHOCTW BCMOMOraTe/lbHOro 06opy/AoBaHMA PaccuUTbIBaKOT MO
dhopmyrne

*
P»u..P«= Cc +C6 m Po (B.8>

1000BT

Foe  <M,— HOMMHa/IbHasA BbIXOAHas MOLLHOCTb,
a. CS 1 — napameTpbl Mo Tabnuue B.5.

Ta6nuuya 5.5 — MapameTpbl Ans pacyeTa NOTPe6eHNs MOLLHOCTI BCTIOMOTaTe/l.HOro 060pYy40BaHUs

Tun Kotma Harpysia o %T n

PR 0 45 0.48

KoT/bl ¢ nepek/todeHreM pexviva paboTbl ¢ O4HOTO BiAAA TOM/MBa Ha PH 0 15 0.48
Apyron P 15 0 0
o o Pn 40 2 1
I'IenneTquM KOTeN LEHTPaslbHOrO OTOM/IEHWsI C aBTOMAaTUYeCKoi on 40 18 1
rnogayen Torivea” D ' 15 0 0

JPeBeCHOCTPY)KEYUHBIVE ~ KOTeNl  LIEHTPa/lbHOTO  OTOT/IEHVSt  C
aBTOMATMYECKO nojayeld Torviea*d Pn 60 2.6 1
CraHfapTHbIe KOT/bl

P 40 0.148 1
ATMOCepHbIe Ta30Bble KOT/bI Pn, 40 0.148 1
p 15 0 0

or . o o o PR 0 45 0.48

ONMUTENbHBIV KOTEN C TOPEeSIKOA C MPUHYAUTENbHOM TArol (Ha Pn 0 15 0.48
YKUKOM TOr/MBe/Tase) R ' 15 0 '0

HuiskoTeMnepaTypHble KOT/lbl

PR 40 0.148 1
ATMOCHIepHbIe ra3oBble KOT/bl Pn. 40 0.148 1
P, 15 0 0

P, 0 45 0.48

LIpKynaLmoHHbIe BoJOHar pesate/iv P« 0 15 0.48
Po 15 0 0

" o " o Pn 0 45 0.48

OTonUTENbHBLIA KOTENT C TOPeNKoi C MPUHYAWTENbHOA TArOA (Ha 0 15 0.48
YXMOKOM TorvBe/Tase) :' 15 0 0

KoHaeHcaUMOoHHbIe KOT/bl

Pn 0 45 0.48

KoHAeHcaLMOHHbIe KOT/Ibl (Ha XXWUAKOM Torvee/rase) PM 0 15 0.48
P 15 0 0

“TV MPVIVEHEHVN PEXX/IVA TOPEHIS! C MOMOLLLIO BEHTWIATOPA 3HAYEHWS P, P, YBEMMUMBAKOT HA 40 %.
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B.5 Pekynepupyemble TeM10Bble MOTEPU NPY TEM/IOreHepaLmm

B5.5.1 BcnomorartenbHaa aHeprua
3HaueHMeM MO YMOMYaHWIO A1 4acTi BCMIOMOraTeflsHOM 3HeprvK, nepesaBaeMor B pacrpefenivTesisHyro

nofcuctemy. tM * e asnsetca 0.75.
YacTb BCriomoraTeslbHOM 3SHepruu, repefaBaeMasl B OTar/iMBaeMoe MOMELLEHVE f-bLTT, PacCUUTLIBAOT MO

thopmyre
fitljui = 1 -—-/nd.wi. (6-9)

b.5.2 O6LuMBKa TenoreHepaTopa
YacTb TennoBblX MOTEPb B PEXMME TOTOBHOCTYM, OTHOCALLAACA K TeryioBbIM MOTEPSM 4Yepe3 OOLLMBKY

TeryioreHepaTopa, BbIPKAeTCs ¢ MOMOLLHO far,B. 3HaueHrs o ymonyaHmio Ans far«. npviseaeHsl B Tabnmue b.6.

Tab6nunuya b.6 — Yactb TensnosbIX MOTEPL B PEXMME FOTOBHOCTM, OTHOCALLIAACS K MOTEPSM
Yepes 06LLIMBKY TernioreHeparopa

Tvn roperki W
ATMOCepHas ropesnka 0.50
0.75

ropenka ¢ BEHTWUISTOPOM
B.5.3 JaHHble M0 YMOMYaHWIo B COOTBETCTBUMN C MECTOMOJIOXKEHWEM KOT/Ia
Ta6nuuya B5.7 — dakTop CHYKEHUsSI TEMMEPATYPbI U 3HAYEHME M0 YMOTHaHWIO fi/151 TeMMepaTypbl B MOMELLEHWM, B

KOTOPOM YCTaHOB/EH KOTeN
Temneparypa B MOMELLEHWN, B KOTOPOM YCTaHOB/EH
QTer. 'C

VecTornonoxeHve PaKTOP CHYDHEHA
Tervioobpascearesis Temrepartypb! bity
CHapyxu 1 B<H
B KOTesbHOM 0.3 13
Mop, KpbILLEW 0.2 5
0.0 20

B oTan/meaemo»/ rnoMeLLeHUN
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MpunoxeHvie B
(cnpaBoyHOe)

OnpepgeneHvie NapaMeTPOB pacyeTa No MeTOAY LMKINYECKOol paboTbl KoTna
B.1 WMHdopmaums rno HacTosiLLeMy metoay

B.1.1 OCHOBHble NPEAMOIOXKEHNS U NPeLyCMOTPEHHOE NPUMEHeHVe

Hactoswmin meTog, npeaHasHayeH:

- ANS IKCMTyaTPyeMbIX KOT/IOB, AeKNaprpyemble JaHHbIE KOTOPbIX HEW3BECTHI;

- AN onpeseneHnsa BINAHVIS YCIOBWM 3KCT/lyaTaLmmn Ha NPON3BOAUTENIbHOCTb KOHAEHCALWIOHHbIX KOT/I0B.

HacToAwmin meTo ocHoBaH Ha ChM3NYECKOM aHasn3e MoTepb (KOCBEHHbIE METOA) M YUMTbIBAET fiBa YC/I0BUS
aKcrTyaraumm:

- KOTe/1 C BK/TKOUEHHOW FOpesiKoi;

- KOTe/ C BbIK/MKOYEHHOM FOpenKov (B PeXXvMe FOTOBHOCTM).

PekyrepaLmio CKPbITOA TernsoTbl PacCHUTLIBAKOT OTAENbHO OT MOTepb SBHOTO Tensa. [aHHble Mo YC/IoBUSIM
3KCMTyaTaLmm CUCTEMbI OTOM/IEHWS, KOT/TY M TOM/IMBY XPaHAT OTAe/bHO.

HacToswmin MeTog, NPUMEHVM A1 KOT/IOB ABYXMO3VLIMOHHOIO PEery/IMpoBaHUs, MOLY/IMPYIOLLMX, MOAY/bHbIX W
KOH/EHCALWIOHHbIX KOT/IOB, @ Takke /19 X KOMOMHALWMIA (Hanpymep, MOAY/IMPYHOLLME KOHAEHCALVIOHHbIE KOT/IbI).

Bce gaHHble, NpYBefeHHbIE B HACTOALLEM MPWIOKEHUM, OCHOBaHbI Ha HU3LLIEM TerI0TBOPHOM CMOCOGHOCTU H.
Ecnn notepy Heo6xoAMMO paccuvTaTb B OTHOLLEHWM BbICLLIEM TeryIoTBOPHOM CMOCOGHOCTW H, MPUMEHSIOT METOf,
NpVBEAEHHDIV B 4.7.

B.1.2 WN3BecTHble NMpUGAMmKeHUs

JononHuTeNbHbIE MOTEPY BO BPEMS LIMK/IOB 3XKMUraHUs (BEHTUNALMA Mepes 3aKUraHeM) He YUmTbIBatoT.

MoTepu Yepes AbIMOXOZ, MY BbIKMFOUEHHOM FOpesike CoXHO 1amepuTb. OAHaKO B/MSHME JaHHOTO chakTopa noTepb
B COBPEMEHHbIX KOT/IaX CHVDKEHO C MOMOLLHO 3aKPbIBaHMS BO3AYX03a00PHMKA B PEXKVIME FOTOBHOCTU.

B.2 3HayeHns no ymonyaHuio Ana yaenbHbIX NoTepb

B.2.1 [JaHHble NO YMOMYaHMIO 415 pacyeTa TeMI0BbIX MOTepPb Yepes AbIMOXO0Z MPU BKIKOUYEHHOW ropenke
(cm. Tabnmupl B.1. B.2)

Tab6nunuya B.1 — 3HaveHVss MO yMONYaHWIO A/1s cnx <
OrvcaHre a,,,,»*., ¢ ’(1,/';' %> C
ATMOCChEPHBIA KOTeN 70 12 0.045
KoTen Ha rasoBom TOM/MBe ¢ MPUHYAWTENbHOM TAMO 70 10 0.045
KoTen Ha >xvakom Torn/vee 70 u 0.045
KoHaeHcaUMOHHbBIN KoTen 60 6 0.045

‘TemnepaTypa B 06paTHOM TPY60MNpOoBoAe /151 KOHAEHCALWIOHHbBIX KOT/IOB.

Tab6nwunuya B.2 — 3HayeHWe N0 yMOIHaHWIO 419 MOKasaTens cTerneHn n.a.

OrwvcaHve /BT Tem
HacTeHHbIlA koTen MeHee 1 0.05
CranibHoli KoTen Ot 1p02 0.1
UyryHHbIA KOTen CablLe 2 0.15

MpumMeYaHe —cuixn” —COOTHOLLEHVE Mexly Maccoli MOBEPXHOCTM TeriooGveHa biekiy
OTPabOTaHHbIM T330M WBOf0V 1 HOMHAMBHOI MOLLIHOCTLHO KV B KWIOTPaMIVaX Ha, KWIOBATT.

B.2.2 3HayeHUs1 N0 yMONYaHMIO AN151 pacyeTa TeN/I0BbIX NOTEPb Yepe3 06LLMBKY TensoreHeparopa (Tabnmubl
B.3. B4 unB.5)

MoTepy Mo yMoHaHUIo Yepe3 o6LLIMBKY KoT/1a O3. 3a4aroTcs hopMy/ioi

(8)
rge QG Cj— napaveTpsl Mo Tabnvue B.3;
Dorie— HOMMHa/TbHasA MOLLHOCTb TOMKW KOT/1a.
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T vs0nnuun KOTR % %
HoBbIii KoTen ¢ BbicokuM KT c XopoLLeii 1sonsumei 0.44
KoTen ¢ XxopoLueii 130/15iLmelt 1 coaepyXaLLmiics B MCMPaBHOCTA 3.45 0.88
Crapblii KoTen ¢ MOCPeACcTBEHHOW 130NsLMeN 6.90 1.76
Crapblii KOTeN ¢ MN/10Xoi U3onsLmen 8.36 2.2
Bes msonauumn 10.35 2.64
Tabnuuya B.4 — 3HaueHna ro ymonyaHuio 4ns dpaktopa AR M TemrepaTypbl B MOMELLEHUN, B KOTOPOM
yCTaHOB/IEH KOTef, Bbrl.,
TvIN NVECTOMOTIONEHVE KOT/A I\/Urc? c
KoTen, ycTaHOBMeHHbIN B OTarn/iMBaeMoM MOMeLLIEHN 0.1 20
ATMOChepPHBIVi KOTEN, YCTAHOB/EHHbIA B OTar/IMBaeMOM MOMELLIEHN 0.2 20
KoTen, ycTaHOBMEHHbIV B KOTE/bHOM 0.7 20 13
IMog, KpbiLLew 0.8 5
KaTen, ycTaHOB/EHHbI CHapY>X 1.0 Hapy»xxHaa Temneparypa
3HayeHKe Mo yMonyaHuo Ans B r«.n.... coctasnset 70 C.
Tabnunuya B.5— 3HaueHNs Mo yMOMYaHWIO 4151 MOKasaTens CTeneHu ;.
C,.
OrwvcaHve W iBr .
[MepBMYHBIA HACcOC MOCTOAHHO paboTaeT 0.0
MepBUYHbIA Hacoc MpekpallaeT paboTy MpY BbIKIKOHEHW FOpPenKn, Y
06a OHM YNpaB/ATCA KOMHATHBIM TEPMOCTATOM:
HaCTeHHbII KoTen MeHee 1 0.15
CTa/IbHOW KOTen Or 1p03 0,10
YYTYHHbIA KOTeN Csbliwe 3 0.05
MpumeyaHMe — G} — COOTHOLLEHVE MEXAYy OOLLEA Maccoi Kotna (MeTann +

OrHeyrnopHble MaTepuasibl + M301ALIMOHHbIE MaTepVIafIbl) 1 HOMUHa/TbHO MOLLIHOCTbHO TOMKM KOT/la

Pc«b B KUIOrpamMmax Ha KuiosartT.

B.2.3 3HayeHMa no yMON4yaHMO ANA pacyeTa TensioBblX MOTepPb 4epe3 AbIMOXOoA Mnpu BbIK/TFOYEHHO

ropenke (Tabnvupl B.6 n B.7)

Tabnwnuya B.6 — 3Hau4eHVs Mo yMO/THaHWIO 4151

OnmcaHvie U‘?a"'
%
KoTen Ha »aKoM Wi rasoBoM TOT/IMBE C BEHTU/IATOPOM Mepes, Kamepoli cropaHust 1 asToMaTMyecKmm
3aKpbITVIEM BO3AYX03a00PHMKA MY BbIK/KOHEHHO FrOpesike: 0.2
- TOpenku ¢ NpeasapuTe/IbHbIM CMELLIMBAHNEM 0.2
HacTeHHbIi KOTeN Ha ra3oBOM TOM/IMBE C BEHTWUISTOPOM M HAaCTEHHbIM BbIMyCKHbIM OTBEPCTVEM /15
oTpaboTaBLLEero rasa 0.4
KoTen Ha »OKoM Win ra3oBOM TOM/IMBE C BEHTWIATOPOM Mepef, Kamepon cropaHus U 6e3 3akpbmus
BO3/YyX03260PHWKa NPV BbIKKOHYEHHOW FOpesike:
- BbICOTa AbiMoxoga 5 10 m 1.0
- BbIcOTa AbIMoxoga > 10 m 1.2
ATMOChEpPHBIA KOTE/T Ha ra30BOM TOTM/IVIBE:
- BbIcOTa gbiMoxoga S 10 12
- BbICOTa AbIMoxo4a > 10 m 1.6
a 6 nnua B.7 — 3HayeHWs Mo YMOMHaHWIIO 4191 NoKasaTens CTeneHu g \om
Chbex.
OnvcaHvie /BT
MepBUYHBIA HAacoC NOCTOSIHHO paboTaeT 0.0
MepBUYHBIA Hacoc MpekpaLlaeT paboTy MpY BbIKIKOYEHUM FOPeNKM, U 06a OHW
YNPasNATCA KOMHATHBIM TEPMOCTATOM:
- HaCTeHHbIA KoTen MeHee 1 0,15
- CTa/lbHOM KoTen Or1p03 0.10
- YyTyHHbIA KOTeN CsblLLie 3 0.05
MNpumevaHne — COOTHOLLEHVIE MBIy OOLLEV MAccoli KoTria (METarvT * OrHeyropHbE MaTepriaribl » VBOTHLYIOHHbE

MaTepl/Ia}'Ibl) Y HOMVIH/bHOWA MOLLIHOCTLHO TOMKA KOT/ia 4, B KWIOMPaMIviaxX Ha KMoBaTT
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3HaueHvie o ymondaHuvio Ans Q™)M, coctasnset 20 C.
3HaueHVie Mo ymonyaHuiio ans B... coctasnseT 70 'C.

B.3 3HaueHMs Mo ymonuyaHuIo 4118 pacyeTa BCromoraTesibHoW aHeprum {Tabnuupl B.8 1 B.9)
3HaueHVie No YMOYaHMIO /151 BCMOMOraTe/lbHO MOLLHOCTY Pe, 1 Ppr>3aaaeTcs hopMyrior

P«=c3 + o< = \ (B.2)
(10008l
rae 4o,b— HOMWHa/IbHasi MOLLHOCTb TOMKM KOT/1a.

Ta6nuuya B.8 — 3HaueHs No ymonuaHuio ans Cj U c« ANs pacyeTa NOTPEG/eHNs NEKTPUYECKO MOLLIHOCTU
BCMOMOraTeslbHbIX YCTPOIACTB

OvcaHve I% B n
Pbl. aTMOCCDEPHbIE KOT/Ibl HA Fa30BOM TOT/IMBE 40 0.148 1
P,,. rOpesikv ¢ NPUHYAUTENBHOM TArok 0 45 0.48
Pt.-. NenneTHbIM KOTeN LIeHTPasIbHOTO OTOMNJIEHWSA C aBTOMATUYECKOl nogaveli Tonmea-1 40 2 1
Pbi, [PEBECHOCTPYXEUHBIA KOTeN LIEHTPa/IbHOro OTOMJIEHWA C aBTOMAaTUYecKor mnogadeid
Tornnmea*l 60 2.6 1
P Ap. MEPBMYHBbIV Hacoc (BCe KOT/Ibl) 100 2 1

«> MW MPYMEHEHMN PEXKMMA FOPEHWS C MOMOLLIGHO BEHTUNSTOPA 3HAUEHWS P P YBENIMUMBAOT Ha 40 %.
MpumeyaHune — ECM NePBUYHBIA HACOC OTCYTCTBYET WM 6bI/1 YUTEH M pacnpeaenieHn (CM. PUCyHKM 3
W4). TOPeTgs= 0.

Tab6nwnuya B.9 — 3HaueHve Mo yMoTHaHWIIO A5 haKTOpoB
peKyrepaLm BCoMOraTesibHON 3Heprm
on

icaHV/e 3HaueHve
Kbl 0.8
*ane 0.8

B.4 [ononHuTeNbHble AaHHble MO YMOMYaHUIO A8 MHOrOCTYMEeHYaTbiX W MOAY/VPYHOLUMX TFOpPenoK
(Tabnuubl B.10 nB.11)
3HaueHvie Mo YMOYaHWIO AN MUHVIMASTbHOM MOLLIHOCTM TOMKW KOT/1a 3aaeTcs dhopmyrioi
donb.un= dcrb /A (B.3)
rge  derb — HOMUHaUTbHasA (MaKCUMasbHast) MOLLIHOCTb TOMKW KOT/a;
/m — napameTp o Tabnuue B.10.

Tab6nwnuya B.10 — MapaveTp Cu 419 MHOFOCTYMNEHYaTbIX U

OrwvcaHve fn.

KoTen Ha rasosom Toree 0.3

KoTen Ha »ugKom Tonsvee 0.5

OrvicaHve v L. o

c %
ATMOCChepHBIN KOTen 70 1
KoTen Ha rasoBom TOM/MBe C MNPUHYAUTE/LHON TAroi 70 9
KoTen Ha »uaKom Tor/vee 70 10
KoHAeHcaLVIOHHbIA KoTen 50*' 5

HiTevnepaTypa 0 06paTHOM TPYOoMNPOMOAE /151 MHACHCALWIOHMBIX KOTTIOB.
paccunTbiBatoT Mo dopmyne (B.2) ¢
MCrO/b30BaHMEM 3HAYEHWIA C3. C* 1 /1. MpViBeAEHHbIX B Tabnmue B.12.

Ta6nuuya B.12 — 3HaveHVe Mo YMOMHAHWIO AN ¢3, Ck 1 M 41 pacyeTa MoTPe6/ieHNs 31eKTPUHECKOA MOLLIHOCTI
BCMOMOFaTe/IbHbIX YCTPOCTB Mp MAHUMa/IbHOM MOLLIHOCTY TOMKA

OnncaHve & c. n
BT Br

Pb,. aTMOCHepHbIE KOT/Ibl HA ra30BOM TOM/IMBE 20 0.148 1
Pb,. FOPE/KU C MPUHYAUTENBHOA TAMOM 0 15 0.48
Pat. MENNETHbIVA KOTEN LEHTPasIbHOrO OTOM/IEHWS C aBTOMATUYECKO nofayel
Tornvea*’ 60 18 1
Pb,. JPEBECHOCTPYXKEUHbI KOTE/ LIEHTPa/IbHOrO OTOM/IEHUS C aBTOMATUYECKO
nogaderi Tonsvea-’ 70 2.2 1

" v MprVEHEHV PEXVIVAL FOPEHA C MOMOLLIBHO BEHTWIATOPA 3HAYeHVS P, NP, yBeNUMBakoT Ha 40
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B.5 lononHWTeNbHblE faHHble MO YMONYaHUIO AN KOHAEHCALMOHHbIX KOTNO0B (Tabnuubl B.13 n
B.14)

Ta6nuuya B.13 — [JaHHble MO YMO/UaHWIO MO TOM/IMBY /11 pacyeTa peKyrepaLym TersioThl KOHAEHCALWIN

Tonnueo
. Efunnya
CsoiicTeo O6osHauenue NpupoaHs i ras Nackos yacro

EnomvHuvua maccbl

vameponus

Nponan
IFponunren>

ByTan

EL

Tor/vea 1 Hw3 1 Hwv3 1 Hwm3 1w
- 35 169 101 804 131 985 45 336
BbicLLas TernnoTBopHas P
H, WKF
CMocoBHOCTb n
1 652 7 121 42 77
Huiswian TennotsopHas KIW/ia 3 (.35 93 85 603 0
H, wim Kihe'HV3 K/
CMOCOBHOCTb
Kx/HVB
CTexvoMeTpuryecKoe
KO/INYECTBO CyXOro V1 *13r/ HWJTr wm 8.4 23.8 30.94 11.23
BO3Ayxa HM'.'Hv HvYHVG Hv3/HVB Hvi/Hw HwvidAc
CTexmomMeTpuryeckoe Homilke 7.7 21.8 28.44 10.49
KOJINYECTBO CYXOro Woaner wm Hvi/HV3 Hv/HVB Hv/Hv3 Hv/kr
0TpaboTaBLLEro rasa Hvia/Hw
CTexnomeTpuyeckoe H K/ wn 1.405 33 4.03 1.18
BOAOCHabXeHVe THOIL K/HB K/Hvl K/Hv K/HB K/
Tabnwnuya B.14 — 3HayeHVs MO YMONYaHWIO A/19 pacyeTa Octa
OnucaHue O6o3HaueHue EavHuya namepeHus Cnyuait 3HaueHue
OTtHocuTeNbHasA B/I2XKHOCTb
BO3/yxXa CropaHi1st Xor % Bce cnyyan 50
OTHocUTeNbHasA BTAXHOCTb
X 9 Bce cnyuan 100
0TpaboTaBLLEro rasa @ % v
Pa3HoCTb TemnepaTyp mMexay
TemrepaTypoi BoApl,
BO3BPALLAIOLLIENiCA B KOTeN, U A6nly C Fb»in2 102 20
TeMriepaTypoii oTpaboTaBLLEro
rasa
Pa3HOCTb TeMnepaTyp Mexay 50
TemrepaTypoii BoAbl, IW *< 102
BosBpau_I,aPOUJ,f V1cs B KOTET, 1 L0»1? (N C TVjw.nmn 2 106 5
TemrepaTypoli 0TpaboTaBLLIEro
rasa npy MUHUMabLHOW
rMnr.PH< 106 20
MOLLHOCTW
CopepxaHuie Kucropoga B
oTpaboTasLLeM rase npn no-.re.ny — Bce cnyyvan 6
MaKCUMasIbHOV MOLLIHOCTM TOMKA
M ALNA B X
CopepxaHue Ku1cnopoga B OAYn murasaomy a o
| TaBLLIEM r m —
oTpabora el ase v Oulg.dry.mta Mogynsauvs Tonbko
MVHUMaJI5HO MOLLIHOCTI TOMKA rasa 15
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MpwvnoxkeHve I
(cnpaBoyHOe)

MonpaBoYHble KOIMPULNEHTbI B 3aBUCUMOCTM OT BXOAHbIX NapameTpoOB ynpaB/ieHus

1 ®akTop ynpasneHus (Tabnmua IM.1)
Tabnwuuya N1— 3Ha4eHns Mo yMONYaHWIO 415 hakTopa yrnpasneHns /<*1 B chopmyrne (2)

OrvcaHve | uy
Bce TvnbI ynpasnieHns | 1.0

B HOPMATVBHbIX JOKYMEHTaX U CTaHAapTax, AeMCTBYIOLLMX Ha HALMOHAILHOM YPOBHE, MOMYT 6bITb YCTAHOB/EHbI
[pyrvie 3HaueHVst MpW YC/IOBWW, YTO TMOTEPU CMCTEMbI YMpaBfeHWs Teryioriepefadeli He 6bUA yuTeHbl B YacTy,

MOCBSILLIEHHO 3TOMY paszieny eBporelickoro cTaHaapTa [4).

MpumedaHe —BmaHVe YpeaneHA Tervionepeadei YmMTbBaloT B YaCcTL, NOCBALLIEHHOV STOMY pasagny, 1B
H &/,rﬁasreme 1. BivisHve ynpaeneHs TervioTeKepaLvie yuMTbBatoT MOCPELCTBOM MOMpaBok Ha noTeput 1 KT, B COOTBETCTBUAM C
pabodeli TeMMepaTypoii TeryioreHepaTopa

Ta6nunuya 2 —MNprvep COOTBETCTBYHOLLIEN TabMMLIbI HALIMOHANLHOTO CTaHAaPTa CO 3HAYEHMSIMU MO YMOHaHWU0
ans dpakTopa ynpasneHus B oopmyrie (2)

Tvin KoTra T ynpasneH s
HanonbHbiii kKoTen Perynvipyemasi Temneparypa Hapy>XHoro Bo3ayxa 1,00
HaCTeHHbIA KoTen Perynupyemas Temriepatypa Hapy>KHOro Bo3ayxa 1.03

Perynupyemasi TemnepaTypa B MOMeLLEHN 1.06

.2 MpomeXxyTouHasa Harpyska
MpomexyTouHas Harpyska  3afaeTcst dhopmyriol

Dbi= D> pn. r.y
[nsa TennoreHepaTopa Ha rasoBOM M>KVAKOM TOM/IMBE 3HAUEHME MO YMOHaHWIO ANns poicocTasnseT 0.3.
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[MpwvnoxeHwve [
(cnpaBoyHOe)

Mpumep pacyeTa Ana metoga Ce30HHO npoun3BOoaUTENIbHOCTU KOT/1a, OCHOBAHHOTO
Ha TUNOBbIX cXemMax

[O-1 BeefeHune

Iﬂ,aHHbII\/'I npuYMep OCHOBaH Ha METOZE, OMCAHHOM B NPWIOKeHUN A

[.2 BxogHble AaHHble (Tabnuubl 4.1, [1.2)

Tab6nunuya 01 — daHHble KOT/a
OrvcaHve
Tvin KoTna
HomMurHabHasi MOLLHOCTb

PesynbTathl vcnbmaHwii KM, nomyyeHHbIe B
COOTBETCTBUM CO CTaHAAPTHLIMU
UCMbITaHUAMN

BcnomoraTtenbHas 3feKTpuyeckas MOLLHOCTb
MpW MOSHO Harpyske

BcnomoraTtenbHas afeKTpyyeckas MOLLHOCTb
MNPV MPOMEXXYTOUHO Harpyske
BcnomoraTtenibHas 3feKTpyyeckas MOLLHOCTb
MpU Hy/IEBOA Harpyske

Mcnonb3yemoe TonAmeo

MeTop 3akuraHvs

Tvin ropenkm

ObosHaqeHVe 3HaveHve
— KOHAEHCALWIOHHB I KOTen
(o2 70 kBT
96 % (KI'\,HeTTO NpY NoHOM
Harpyske)
hin'ic 106 % (KT, HETTO NPV YaCTUYHOM
Harpyske 30 %)
P NaG 210 Br
P.U. ¢l 60 Bt
PanfO 10 Bt

— MpypoaHbIi ras

— HenocTosHHOe Niams 3anabHMKa
— MogynmpytoLLasi, ¢ BEHTU/ISITOPOM

Ta6nwnya [,2 — daHHble B COOTBETCTBUAM C APYTVMM YaCTAMM HACTOSALLEro cTaHaapTa

OnvcaHve
TennonpousBoanTeIbHOCTL

.3 MeTog pacyeta (Tabnuua [.3)

Ta6nnuya [A.3— MeTtog pacyeta

Jran mMeTofa Coorkn

1 OnpegeneHve Tonvea 418 Tvna
KoT/a

2 MonyyeHVe AaHHBIX UCTIbITaHUIA

3 CHWDKeHVe 3HaYeHW 10
MaKCUMasbHbIX 3HaueHWr K, HeTTo
(Tabnmua A 1)

4 TMepecueT 3HaueHWIA K, HeTTo B
3HaueHUs 6pyTTO

5 OnpepeneHve Knacca Kotna

(1) Bblbop COOTBETCTBYHOLLIETO K/acca
KoT/la

(11) B cnyyaB KOT/1a Ha ra3oBOM
TOMVBE WIN CHIDKEHHOM
YINIeBOAOPOAHOM rase, MOCTOAHHOE /N
nnams 3anaibHUKa

(111) [ns akkyMyIMpyHOLLIEIO
KOMOVHMPOBAHHOTO KOT/a

(IV) Ans KoHAeHCaLWIOHHOro
KOMOVIHMPOBaHHOIO MEPBAYHOMO
aKKyMy/IMPYHOLLIEro 6/10Ka

(V) Anst akkymyrvpytoLLero
KOMOWHMPOBAHHOIO KOT/1a Win
KOMOVIHMPOBaHHOIO MEPBAYHOMO
aKKyMy/IMPYHOLLIEro 6/10Ka

Tabnuua Al

Tabnuua A.2.
copmyna (A.1)

O603HaueHVe 3HaveHve

465.7 I4* = 129,36 MBTu

[Jetann pacyeTa v pesysisTarbl

MpypoaHbIv ras

M M=96 %. rnuv<rt= 106 %
(o4 =101 %. otctoga »<»"1=06 %,
rlwreirtiu = 107 %. oTctoga r™, 106 %

KoathdhmumeHT nepecyeTa 13 HETTO B GPYTTO: bl =
0.901;

Nur=roaa= 96 % =0.901 =86.5 %!

rWiWc*. = 106 % «0.901 =95.5 %
KoHAgHCaLMOHHBIM, Ha NPUPOAHOM rase,
MOLY/MPYHOLLYA, 0ObIMHBIA KOTeN

0 (HenocToAHHOE M/1ams 3ana/lbHUKa)

He aBnAeTCA akkyMyMpyHoLLyM KOM6VIHVIpOBaHHbIM

KOT/IOM

He IBNSIeTC KOMGUHMPOBAHHBIM MEPBUYHBLIM
aKKyMy/IVPYHOLLIM G/TOKOM

He siBNsieTCst akKyMy/VpYHOLLIM KOMGVHMPOBaHHbIM

KOT/IOM W1 KOMBUHNPOBAHHbIM MEPBUYHBIM
AKKYMy/IMPYHOLLYAM 6/I0KOM
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OkoHuyaHne Tabnuubl 4.3
OT1an meToga
6 PacueT cesoHHoro Krig,

(1) Bblbop cooTBeTCTBYHOLLIEN
hopMy/ bl

(I1) MoacTaHoBKa 3Ha4eHWIA

(111) MepecyeT 06paTHO B CE30HHbIN

KT, HeTTO

7 PacueT 06LLVIX TeMNIoBbIX NOTeEPb
npy Tens1006pazoBaHNN

8 PacueT MoTpeGHOCTU B TensoTe
cropaHvs Tonnvea
9 PacueT BCrOMOraTe/lbHOM 3Heprm

PacueT cpefHeii MOLLHOCTM
MoACKCTEMbI TEM/I006PA30BaHIIS

PacueT dhakTopa Harpy3ki

Bbi60p chopmy/ibl

PacueT dhakTyecKoin
BCMOMOraTe/ilbHOM MOLLHOCTU

PacueT 06LLel BcriomoraTe/ibHowv
3Heprum

10 PacueT 06LLyX pekyrepypyeMbIx
TEr/oBbIX MoTepb

[.4 BbIxogHble faHHble (Tabnuua [.4)

Tab6nwnuya -4 — BbixogHble JaHHble

OnvicaHve
MoTpebHOCTL B TEM/I0TE CropaHust
ToryvBa
O6Lpe TernnoBble MoTepU  Mpn
Tens006pazoBaHNN
BcromoratenbHas sHeprus
Pekynepupyemble Ternosble
notepu
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Ccblnkun fNletanun pacyeTta u pesynbTaThl
BbibpaHa goopmyna (102)
pabma = | +orans. |- 20— 4-fat
=89.0 %
dopmyna (A.2) rb.T..= — -89 % =98.8 %
0,901
O wrm =465.7 [K- 100% - 98'8 % =
Popmyna (A3) 98.8%
=5.75TMHk=1.6 MBT Y
_ 465,7 kOX-100 _n71nrn
Popmyria (Ad) 98.8%
= 130.96 MBT 4
5.3.3.1, or 465,7 [k =24.5 kBT
doopmyna (8) 19008000c
5.3.3.2. «.5,8,,0.35
dopmyna (9) T0KBT
5.3.6 Ecnm Bar> B To UCMNOMB3YIOT dropmyny (26)
5.3.6, P.Wpx 60 BT + 015083 (210 Br— 60 BT) =
chopiyna (26) - 70.7 Br
5.3.6, WaIT-u. = 70.7 BT - 19008000 c + 0 BT-0C =
chopmyna (24) = 1.034 IHk =373 KBT 4
O B/bI=0.
_ Pekynepupyembie TennoBble notepu npu
Ten006pasoBaHNN He YYUTbIBAKOT
O603Ha4eHWe 3HaueHue
Emdpn/n 471.4 Tk =130 960 KBT 4
5.75 k= 1600 kBT 4
W*  am 1.034 Ik =373 KBT 4
QHpenb 0/k=0kKBT Y
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MpunoxkeHve E
(cnpaBoyHOe)

MpuMepbl N0 MeToAy pacyeTa KO3 PULMEHTA NOME3HONO AOWCTBMSA KOT/Aa A1 KOHKPETHOro cay4yas

E.1 lMpumep pacyeTa KOHAEHCALVOHHOIO KOTNa, AaHHbIE, AeKNapupyemble U3rOTOBUTENEM
E.1.1 BxoAHble AaHHble (Tabnmupl E.1 ME.2)

Tabnunya E.1— OaHHble koTna

OnucaHve O603Ha4eHNe 3HayeHVe
Tvin Kotia — KoHpaeHcaLMIOHHbI KoTen
HomunHasibHas MOLLHOCTb
OMUHA/IEHAS MOLLIHOC o> 70 KBT

(Tennopom3BoANTENLHOCTb)
96 % (KI4,HeTTO Npv NOMHOI Harpyske).
Or->»Ix§f=70 C
106 % (KI'\4, HETTO MPY YaCTUYHO
Harpyske 30 %).
=30 C (Temnepatypa B
06paTHOM TPY6ONPOBOAE)

PesynbTath! UcnbmaHuii K,
MoJTyHeHHbIe B COOTBETCTBUM CO
CTaHZaPTHLIMN UCTbTaHMAMN

BcrnomoratesibHasa aneKkTpuyeckas

MOLLIHOCTb NPV MOAHOVA HarpysKe Pt 210 Br
BcriomoratenbHas anekTpuyeckas
o P mmrtil 60 BT

MOLLIHOCTb MPK NMPOMEXYTOUHOW Harpyske
BcriomoratenbHas anekTpuyeckas

o) p P.ro 10 BT
MOLLIHOCTb MpY HYJIEBOA Harpyske
cnonb3yemoe TOMMBO — MpypoaHbI ras
Tvin ropesnkn — MoaynvpyroLLas, ¢ BEHTWISTOPOM
MecTononoXeHue Kotsia — KotenbHas
Tvn ynpasneHus: . B 3aBMCMMOCTU OT Temneparypbl

Hapy>KHOro BO3ayxa

Tuvnonorua Lenm TennioreHepaumm — IpsiMoe NMoaKto4eHe KoTa

Tabnwuuya E.2 — [aHHble B COOTBETCTBUM C MPOEKTOM WM APYrMA CTPYKTYPHBLIMA 3/IEMeHTaMU HacTOALLEro
cTaHfapTa

OnvicaHve O603HaYeHVe 3HayeHue
Bpems paboTbl TensoreHeparopa 2592 000c =720 4>
Tennonpou3BoAMTE/IbHOCTb TeM/IoreHeparTopa OH a»" oT 80.9 k=22 472 KBTY
CpefHsas Temniepartypa npm TernsioreHep3LnnG> 0a.x»l 489 C
TemnepaTypa B 06paTHOM TPy6ONpoBOAE Mpy TenoreHepaumm'™ 0a»" r 37.7 C
Pacxop, npy pacnpegeneHum V*, 1207 My

“10ueHKa B npumepe: 30 AHel, HerpepbiBHasA paboTa.
6>Temnieparypb! Npuy TerioreHepaLmmn pasHbLI TeMnepaTypamM mpr pacnpegeneHun. CM. npumep pacyeta B 1.6
npuwioxkeHva U

E.1.2 MeTtop pacyeTa (Tabnvua E.3)

Ta6nuua E.3— MeTtog pacyeTa

3JTan metoga CebUikn [Jetann pacyeTa v pesynbTarbl
PacueT cpeaHeli TeMnepaTypbl KOT/ia u H2 MpsAmMoe noakoYeHVe Tennoobp33oeaTens;
Temneparypbl B 06paTHOM TPy6oMnpoBoae a’,.n=0,~=489 C
Qrrm»=0ar—37.7 C
PacuyeT cpeaHeli MOLLHOCTM 5.3.3.1. Y] 80.9rkk =31 2 KBT
TernoreHepauymn dopmyna (8) 2592000c
PacueT ¢hakTopa Harpysku 5332 = 3L.2KBT = 0.446 (OTAENbHbIV KOTEN, TO/MLKO
chopmyna (9) 70*81
OTONUTE/bHAA Harpy3Ka)
PacueT K|, koT/1a Npuy NosiHoOM Harpyske ¢ 5.3.5.1 /A =0.20 %IC (Tabnmua b.3. KoHAEHCAUVIOHHBIIA
MonpaBKovi KOTeN Ha rasoBoM TOr/IMBE)
Tabnmua B.3 B}- 70 ¢ (Tabnmua b.3, KOHAEHCALMOHHBI
KOTe/1 Ha ra30BOM TOM/IMBE)
dopmyna (14) «r=96% +0,20 %/ C =70 C—489C) =
=102.4 %
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MpopgonxeHne Tabnuybl E.3

3Jran Metoda
PacyeT TensioBbIX NOTepPb MpW MOSHOMN
Harpyske ¢ MonpaBKoiA

PacueT K| koTn1a npyi NpoMeXyTO4HO
Harpyske ¢ MonpaBKoi

PacyeT TensoBbIX NOTepb Mpu
MPOMEXYTOUHOI Harpyske C MonpaBKoi

PacyeT TensoBbIX MOTepb KOT/a B PeXUMe
rOTOBHOCTW MpU Harpy3ke
0%

PacuyeT TennosbIx MOTepb Mpu Harpyske 0 %
C MonpaBKowi

PacueT Ten/oBbIX MoTepb MK (IaKTUUECKOI
Harpyske C rornpasKowi

PacueT 06LLYIX TEM/IOBbIX MOTEPL
TensnoreHepaTopa

PacueT 06LLMX TeM/IoBbIX MOTEPD NP
TeryioreHepaLmn

PacueT BcriomMoraTtesibHOl MOLLHOCTU Mpu
(haKTNYECKOI Harpy3ke

PacueT 06LLieli BcriomoraTenbHOM aHeprm
TennoreHeparopa

PacueT 06LLieli BcriomoraTenbHOM aHeprm
Mpv TernsioreHepauyn

PacueT peKyneprpoBaHHo
BCMOMOraTe/lbHOM 3Heprn TernsoreHeparopa

PacueT pekyrepvpyemoii BeriomoratesibHol
3Heprmn TenoreHeparopa (415
0Tar/IMBaeMoro MoMeLLEHMs)

48

Ceblkn
535.1.
chopmyna (15)

5.3.5.2
Tabnuua b.4
dopmyna (16)
5.35.2,
dopmyna (17)

B.3.2,
Tabnuua b.2

dopmyna (b.5)

5353,
Tabnvua 6.7

dopmyna (18)
5354

dopmyna (21)

5.354.
opmyna(22)
5.3.5.5.

dopmyna (23)
5.3.6

dopmyna (26)

5.3.6.
dhopmyna (24)
5.3.6

cbobMyna 27)
5.3.7.1

B.5.1
dopwmyna (5.9)
Tabnuua B.7
5.3.7.1.
copmyna (29)

[Jetann pacyeTa v pesynbTarbl
@a,- uPntoit= G0D» -10Z4*) . 70 KBT =
1024

=—1674 Bt

4orrTT1=0.20 %IC (Tabnuua B.4.
KOHZEHCALIMOHHBIA KOTE/T Ha ra3oBOM TOM/IMBE)
Brif»m11*b= 30 C (Tabnuua b.4.
KOHZEHCALMOHHBIA KOTEeN Ha ra3oBoM TOM/MBe
ror-/=*.«,= 106 % +0.20%! C (30 C—37.7 C) =
=104.45%

dUIb N*ak= D % H3L45
1445%

21 KBT =

=—895Br
0s=4.8 % (Tabnmua b.2. KoHAEHCALMOHHBI KOoTen
Ha rasoBom Tonamee, nocne 1994 r.)

c=—0.35 % (Tabnmua b.2. KoHAEHCALWIOHHbIN
KOTeN Ha rasoBom Tornsvee, rnocne 1994 r.)

ABjnr.mi.ro=50 C (Tabmmua b.2.
KOHJEHCALMOHHBIA KOTe/ Ha ra3oBOM TOM/UBE,
nocne 1994 r.)

o*n,.bM=70000 BT «— m' 7000OBT3“ =
100 t H3DCBr
=760 BT

Bb,T,= 13 C (Tabnmua b.7. B KOTe/IbHO)

OM.K.N<wL =760 Br m 489c‘ 13‘C'.’'*==502 BT
5 C /

dopmyna (21). Tak KakPT-. = PH,«rc > D

_ 31.2 KBT-21kBT
= *(—1674 BT ¢
Subo 70kBT-21KBT (—16 T

+895 BT) — 895 BT =—1 057 Br
<V;,=— 1.026 kBT 720 4 =—761 KBTU=

=2 740 MIx

OH*,*= Y S b ** =- 761 KBT4 =-
dopmyra (26). Tak Kak Pa- > Ry

2 740 MK

P.u4>=60BT+ 0446 030 x
1030

*(210 Br— 60 BT) =91.3 Br
Wa,,,u.=91.3 BT w720 4 +0 BT - (720 4 —
- 720 4)=65.7 KBT Y

W . * = =65 7 KBT 4 =236.5 M

PekynepupoBaHHasi BCOMOraTe/ibHasi aHeprust
MPSIMO He YUUTHLIBAETCS, TaK Kak OHa ypke
BK/ItOYEHA B AaHHble UCTIbITaHWIA.
Our<murs=0
Mdaa=0,75

=1—0.75=0,25
6t =0.3 (Tabnmua b.7. B KOTE/IbHOA)
©FrF...u"= 65.7 KBT-Y =(1 —0.3) «0,25 =
a 11.5 KB4 =41.4 MK



OkKoH4YaHue Tabnnubl E.3

dTan meTtopa
PacueT TennoBbIX NOTepb
TennoreHeparopa (06LLMBKa
TensoreHeparTopa)

PacyeT 06LLEV peKyrepuypoBaHHO
BCMOMOTaTe/IbHO SHeprn npu
TennoreHepaLymn

PacueT 06LLYX peKyrnepypyeMbIX TEM/IOBbIX
noTepb M1 Tern/oreHepaLmn

PacueT 06LLiero nofBoAMMOro Tenna npy
TeryioreHepauymn

E.1.3 BbixogHble gaHHble (Tabnuua E.4)

Ta 6nunuya E.4 — BbixogHble fJaHHble
OnuncaHue

MoTpe6bHOCTL B TenoTe cropaHnst
TOornmBea
O6LLe TensioBble MOTepy NMpu
TensoreHepaummn
BcnomoratenbHasa aHeprua
Pekynepupyemble Ternsiosble noTepu
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Ccoblnkn AeTtann pacueTa u pesynbTaThl
5.3.7.2. /,)ax= 0.75 (Tabnvua b.6. ropenka ¢ BeHTUASTOPOM)
Tabnmua b6.6
dopmyna ourr»rnw = 502 BT . (1—0.3).0.75 *
(30) * 720 4 =73.1 KBT-4 =263.3 MK
5.3.7.3. PekynepuposaHHasa BCrOMOraTesisHasi 3Heprusa npsamo
chopmyna He YUUTbIBAETCS, TakK Kak OHa YXxe BK/oYeHa B JaHHble
(31) ucnbitaHuiA, noatomy Q, , VIM|=0
5.3.7.3. OHo.Mix< = 73.1 KBTu+ 11,5 KBT 4 -
dopmyna = 84.6 KBr-u = 304.7 Mk
(32)
5.3.8. FH,@KN= 22 472 KBT-4— 0 KBT-4 — 761 KBT-Y -
dopmynacly = 21 711 kBr-y- 78 160 M
O6o03HavyeHne 3HauyeHune
U 21 711 xBt-y =78 160 MK
C¥peb —761 KBT-4=— 2 740 MK
N .M« 65.7 KBT-4 =—236.5 Mk
O fixlatd 84.6 kBT-4 =304.7 Mk

E.1.4 TMepecyeT 3Ha4eHW HETTO B 3HAYeHWsA BPYTTO
Ecnn notepu Heo6x0AMMO paccumTaTh B COOTBETCTBUM C BbICLLIE TEM/IOTBOPHOM CMOCOBGHOCTBLIO, TO MPUMEHSIOT

METOf, YKasaHHbI B Tabnumue E.5.

Tabnunuya E.5 — MeTog nepecyeta v3 HETTO B 6pyTTO

STan metopa Ccblnkun

PacueT cKpbITOA TENIoThI 4.7.

KOHfeHcaumm Tabnnua B.13
dopmyna (4)

Monpaska Ha KONMM4ecTso 4.7.

rnoABoAVIMOro Tor/mBa dopmyna (5)

[onpaska Ha TensioBble 4.7.

norepu hopmyna (6)

AeTanu pacyeTa M pe3ynbTaThl

3Ha4eHus Mo yMon4aHuio no Tabnuue B. 13 ana npupoaHoro rasa:
H.= 35.17 M'Hv;

H= 31.65 MOx/Hvb

Obi= 78 160 MOX *

x35.1VI'MH - 3LESNIWMM _ » MRk =

3

,B5M X 'Hm

=2415 kBry

EHa.m™, ™= 78 160 M+ 8 693 Mk =
=86 852 Mk = 24 126 KBT-u

OHn.n,.

— 2 740 M+ 8 693 MK=5 952 MK=

=1653 KBT-4

E.2 MNpumep cTaHAapTHOrO KOT/1a, AaHHbIE MO YMO/TYaHUIO

E.2.1 BxofHble gaHHble (Tabnuupsl E.6,
Tabnwnuya E.6 — daHHble KOTNa

Tun KoTna

HomnHasibHasi MOLLIHOCTb
(Tenonpov3BoAnTENbHOCTb)
['of, BbInycka

Vcnonb3yemoe Tormso

Tvin ropenku

MecTomnosioxeHve Kot/ia
Tvin ynpasneHns
Tvnonorvsa Lienn TersioreHepauyn

E.7)

O6o3HaueHune

dm

3HaueHune

CraHaapTHbIIA, aTMOCDEPHbIV KOTen
70 KBr

1988

MpypoaHbI ras

OpHocTyneHyaTas, [BYXMO3ULIMOHHOIO
perynmposaHus

KotenbHas

IMocToaHHaA TemnepaTtypa 70 C
HesaBucumbIi pacxop,
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Ta6nuuya E.7— JaHHble B COOTBETCTBUM C MPOEKTOM WM JRYTMM YaCTSIMIA HAaCTOSILLIErO CTaHaapTa

OnwvcaHve
Bpems paboTbl TensioreHepaTopa

Tennonpou3BoAUTEIbHOCTb TersioreHeparopa

Temnepatypa B nojaroLLem
TensioreHepaLym
Temneparypa B 06paTHOM

TensoreHepaumm B>
Pacxog npu pacnpegeneHin
Pacxopg, mpy TennoreHepaumm

Tpybonposoae

Tpy6onposoae

O603HaYeHme 3HaueHVe
fa 2592 000¢c =720 u*
OHg™*al 80.9 MMk =
=22 472 KBT-Y

npu B,.»3 70 C
npu 9g.n, 377 C

viam 1207 4

v On 6 000 V4

*' OueHKa B npumepe: 30 AHel, HenpepbIBHas pa6oTa.
6l TemniepaTypa B 06paTHOM TpPyOOMpOBOAE MpPV TeryioreHepaLMy paBHa TeMmrepaType B 0OpaTHOM
Tpy6onpoBsoze npu pacnpeseneHnn. Cm. npuMep pacyeta B W1.6 npunoxeHns N

E.2.2 MeTtopg pacueTa (Tabnuua E.8)

Tabnwnuya E.8 — MeTtog pacyeTa
JTan MeTtoga
PacueT cpeaHeii MoLLHOCTM
TernsioreHepaLymn

PacueT pacxoja Kota,
TeMnepaTypbl B 06paTHOM
Tpy60npoBoAe v cpeaHel
TemrepaTypsl

PacueT chakTopa Harpysku

PacueT KI\4,mpy nonHoi
Harpyske

Pacuet KI'|J,kot/a rpm nosHoi
Harpyske ¢ MorpaBKol

PacueT TensioBbIX NOTEPL KOT/1a
PV MOTHOM Harpyske ¢
rorpaBKoiA

PacueT KI'\J,nmpy npomMexxyTouHolA
Harpyske

Pacuet KI'id kotna npn
MPOMEXYTOYHOW Harpyske ¢
ronpasKoii

50

CceblUiku
5.3.3.1.
thopmyna (8)

n3

dopmyna(1.4)

dopmyna (N.5)

5.

dopmyna (1.11)
5.3.3.2.
thopwmyna (9)

B.3.1.
Tabmmua b.1
¢opmyna (b.2)

5351
Tabnmua b.3

dopmyna (14)

5.3.5.1.
copmyna (15)
b.3.1,
Tabnmua b.1
dopmyna (5.3)
5.35.2.
Tabmmua 6.4

dopmyna (16)

[Jetanu pacyeTa v pesynbTarbl
80-9 Ik =312 KBr
2592000¢
He3aBuMcuMbIl pacxog. Pacxog npu Tenioo6pasosaHnn
60/IbLLIE, YeM pacxog, npy pacrpeseneHnm
OHN.»*=70 C (pacyeTHOE M YCTaHOB/IEHHOE 3HaYeHVe)

&,«.«=70 C—
3120081 =«AY*T
HADOaM 4186 hwdie *C 1.67 10V /c

ftM"—» 70 X—625.5 0=678 C

&nr= 31 #kB' =0.446 (oTAeNbHbIV KOTEN, TOMBKO
70KBT

oTonuTeNbHasA Harpyska)
Ci=82,5 % (tabnmua b.1. aTmMocthepHbIiA KOTE/ Ha Fa30BOM
Tonnmee. 1978—1994 rr.)
c3= 2.0 % (Tabnmua b.1, aTMocdhepHbI KOTen Ha rasoBom
Tonnvee. 1978—1994 rr.)
rw*,,= 825 % +2.0 tog 7cooosT ,=86.2 %

®10co8I )
fonm=0.04 %/ C (tabnmua b.3. ctaHAaPTHbBIN KoTen);
OnLrumMi>=70 'C (Tabnmua b.3. cTaHaapTHbIA KoTen):

r-rrya..=86,2% +0.04 % /C (70 C—67.8 C)= 86.3%

= {10° %' 863%) 70 kBT = 11 132 Br
86.3%

cs=78.0 % (Tabnuua b.1. aTMOcthepHbIi KOTEN Ha ra3oBOM
Torvee, 1978—1994 rt.);
c<=3.0 % (Tabnunua b.1. aTmMocchepHbI KOTeN Ha Fa30BOM
Tonnuee. 1978—1994 rt.);

78 % + 3.0 % loo] 70000Br 835 %

[ 1000BT \

0.05 % / C (Tabnuua b.4, ctaHAapPTHbIA KoTen);

8un*>»uMmi=50 C (Tabnmua b.4. cTaHAAPTHbIV KoTen);

dorrmum =83.5 % +0.05 %W'C (50 C—67.8 C)=82.6 %



MpopomkeHne Tabnuuybl E.8
STan meTtopa
PacueT TennoBbIX NnoTepb KoT/ia
npm npomg)KyTquof/'l Harpyske ¢
nonpaskon

PacueT TennoBbIX MOTePb KOT/1a B
PEXVIMe FOTOBHOCTM MPU Harpyske
0%

PacyeT TennoBbIX NoTepb Npu
Harpy3ske 0 % C MonpaBKoii

PacueT TennoBbIX notepb npu
dhaKTNYECKO Harpyske ¢
ronpaBKovi

PacueT 06LLMX TEM/I0BbIX MOTEPb
Ter/ioreHeparopa

PacueT 06LLMX TEM/I0BbIX MOTEPb
Mpu TenroreHepaLym

PacueT BCrioMorate/bHoiA
MOLLIHOCTM MM MOJIHO Harpyske

PacueT BcriomMoraresnbHow
MOLLIHOCTW MNPV NOJIHOM Harpyske

PacuyeT BcriomMoraresnbHow
MOLLIHOCTW NP MPOMEXKYTOHHOA
Harpyske

PacueT BCriomMoraTe/ibHoi
MOLLIHOCTW My Hy/IEBOA Harpy3ke

PacueT BcriomoraTtesnibHoi
MOLLIHOCTM NpW ¢hakTUYeCKOiA
Harpyske

Cchinkun
5352

thopmyna (17)
dopmyna (17)

b.3.2.
Tabnvua b.2

dopmyna (B.5)

5.3.5.3,
Tabnvua b.7
dopmyna (18)

5354

dopmyna(21)

53.5.4.

dopmyna (22)
5.3.5.5,
dopmyna (23)
B.4.

Tabnvua b.5

dopmyna (b.8)

B.4.
Tabnmua b.5

dopmyna (b.8)

B.4.
Tabnmua b.5

dopmyna (b.8)

53.6

dopmyna (26)

FOCT P 56777—2015

feTanu pacyeTa W pesynbTaThl

D*b1= 30 % « ®.*= 21 kBT

®.,n.b.p.caxr= <109 % 826 *> -21 KBT=14 4090 BT
82.6%

cs= 7.0 % (Tabnvua b.2. aTMochepHbIV KOTeN Ha rasoBoM
Tonnmee. 1978—1994 rr.);
o= —0.30 (Tabnurua b.2. aTmocdepHbI KOTeN Ha rasoBoM
Tonnmee. 1978—1994 rr.):

e - 50 C (tabnuua b.2. aTMocchepHbIii KoTen Ha
rasosom Tornmee. 1978—1994 rr.);
®1., - 70000 BT -[1i-.( 7000061 =1 370 Br

0 0 { wooBT ;

Or.w/=13 C (Tabnuua b.7. B KOTe/bHOIA);

®».bM«r= 1370BT. (6 78'c -i3 Cw = 1 535BT

CDOpMyJ‘Ia (21) TaK KaK D,., = @ t.eBrieu,> PCLU

31.2kBT-21kBT .(11132 BT—4 409 Brl +
70kBT-21kBT

+ 4409 BT - 5810 Bt

oar»»= 5.81 KBT. 7204 =4 183 KBT« = 15060 Mk

ow BT= £Q7.,,, = 4 183 kBru= 15060 Mk

cr = 40 BT (Tabnuua B.5, koTen ¢ aTMocthepHOIA ropesikoii
MOLLIHOCTbHO A0 250 KBT);

o - 0.148 Bt (tabnmua b.5, Koten c artmocdhepHoii
ropenko MOLLHOCTLHO A0 250 KBT);

n - 1 (tabmvuya B.5. koTen ¢ aTMocthepHOM rOpesKoi
MOLLIHOCTbHO 10 250 KBT)

P =40 BT+ 0.148 BT -(700008 1)y = 50 BT

[ 1000BT J

cr = 40 BT (Tabmmua B.5. koTen ¢ atmMocdhepHO ropesikoii
MOLLIHOCTbHO A0 250 KBT);

ca - 0.148 BT (tabnmua b.5, koTen c armocdiepHo
ropesikor MOLLHOCTBIO A0 250 KBT);

n - 1 (tabmvua B.5. koTen ¢ aTMocthepHOR ropenkoi
MOLLIHOCTbHO 10 250 KBT)

p— .- =40 BT + 0.148 BT s(210coBT | = 43 B
 1000BT J

c, = 15 BT (Tabmmua B.5. koTen ¢ atmMocthepHO ropesikori
MOLLIHOCTbHO 10 250 KBT)
Q= 0 BT (tabnmua b.5. KoTen ¢ aTMocthepHOM ropenkoi
MOLLIHOCTBHO 10 250 KBT)
n =0 (tabmvua B.5. koTen ¢ aTMocthepHOR ropenkow
MOLLIHOCTbHO 10 250 KBT)

P.«*>=158:+0 -(Z,OOOBT] =15Br
\ 1000BT
dopmyra (26). Tak Kak > (i«

P.u«>, =43 BT + °-44e °'30 «<50 BT — 43 Br1 =44.6 Br

1 0.30
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OkKoHuYaHue Tabnuubl E.8

Sran MeTora
PacueT 06LLgl BcromoratesibHol
SHepryn TersioreHepaTopa
PacueT 06LLei BcrnomoratesibHol
SHeprmv Mpm TersioreHepaLn
PacueT peKyrep1posaHHO
BCMOMOraTe/lbHOM 3Heprn
TennoreHepaTopa

PacueT pekyneprpyemori
BCMOMOraTe/lbHOM 3Heprm
TennoreHeparopa (415
0Tar/IMBaemMoro rnoMeLLieHsY)

PacueT TennoBbIX NOTepb
Tennoobpasosatens (06LLMBKA
TensoreHeparopa)

PacueT obLuel
PEKYIepMPOBaHHOVA
BCMIOMOraTe/lbHOM SHeprn Mpn
TeryioreHepaLmm

PacueT o6LLMX peKyneprpyemMbIX
TensoBbIX NMOTEPb MK
TersioreHepaLmm

PacueT 06LLEero NoAsoAMMOro
Tensia npy TersoreHepaLyn

Coorkn
5.3.6.
dopmyna (24)
5.3.6.

dopmyna (27)
53.7.1

B.5.1
dopwmyna (5.9)

Tabnuua b.7
53.7.1

dopmyna (29)
5.3.7.2
Tabnmua 6.6

dopmyna (30)
5.3.7.3.
chopmyna (31)

5.3.7.3.
dopmyna (32)

5.338.
thopmyna (1)

E.2.3 BbIxoAHble AaHHble (Tabnumua E.9)

TabnuuyaE.9 — BbixogHble AaHHbIE

Onuncaxne
NoTtpe6HOCTL 3 TennoTe
Tonnusa
O6wwne
TennoreHepauyuu

Tennossl e notepwu

BcnomoratenbHas aHeprus

Pekynepupyemble Tennonsie notepu

52

cropaHus

npu

O6o03HaueHune

OH jit mix*

JeTanu pacyeTa v pesyrsTarbl
=44,6 Br 720 4+0 BT «(720 y— 720 v)
=321 kBT4
N~ n~x=

=32.1 KBT-u = 115.7 MK

PeKynelepOBaHHaﬂ BCromMoraresibHasa aHepTA NpAMO He
YUUTBLIBAETCA, TaK KaK OHa y>Ke BK/Ilo4veHa B aHHbIe Mo
YMONHaHWUIO;

Qini aind=0

fiMx = 0.75

Mmolur= 1—0.75 =0.25

Hatm= 0.3 (Tabnrua B.7. B KOTE/bHOIA)
Q.. =32,1 kKBTu-<1—0.3)0.25 =5.6 KBr u=20.2 LLL

ftT.mr, =0.50 (Tabnuua b.6. aTmocdhepHas ropesnka)

0™,.6™ yn= 1535 BT (1— 0.3) =0.50 <7204y =

= 149.2 kBT-4=537,2 Mk

PekynepupoBaHHas BCrioMoratesibHast aHepris
MPSIMO He YUNTBIBAETCS, TaK Kak OHa y)ke BK/IHoUeHa
B JaHHble M0 yMON4YaHMo, noatomy QHgeaaemi =0

Qi.se*>t<= 149.2 kBr-4 +5.6 KBr-u = 154.8 kBr-4 =557.4 Mk

EHamr=22 472 kBr-4— 0 KBT-4 +4 183 KkBT-u =
=26 656 KBT-u =95 960 Mk

3HaueHune

26 656 kBT 4 - 95 960 M A4 *

4 183 kBT 4 = 15060 M A4 *

32.1 kBT 4 a 115,7 M A~
154,8 kBT 4 = 557.4 M A *

™



MpunoxeHwve XX
(cnpaBoyHOe)

FOCT P 56777—2015

Mpumepbl ANns MeToda pacyeTa UMKAMYeCcKo paboTbl kKoTna

K1 MoaynmpytoLmii KOHAEHCALNOHHBIN KoTen
K11 BxopgHble gaHHble (Tabnmupl XK.1—XK.3)

Tab6nunuya X1 — [aHHble KoT/a

OOmaVBECV/C.
OnucaHune
CCbl NK®
Tun KoTna —
HomunHasibHas MOLLIHOCTb )
(TeNMoNPON3BOANTENBHOCTB) eerm

Tennosble NOTEPU Yepes AbIMOXOZ, Mpn
BK/TKOHEHHOW ropesike (Mo/Has Harpyska)
TemnepaTypa Bofbl, BO3BPALLAIOLLIEVCA B
KOTe/, MpY YCNOBUSIX UCTbITaHNA &Ko
MoTpebneHme 3NEKTPUYECKOIA MOLLIHOCTU
BCMOMOraTe/lbHOro 060pyA0BaHNSA KOT/ia ft.
MpV MO/HOM Harpy3ske (nepeg, ropeskoi)

MoTpebreHvie aM1eKTPUHECKO MOLLHOCTU
BCMOMOraTe/IbHoro 060pyoBaHVs KoTia Pnp
(3a ropernkoi)

Qch.cn

3HaueHne

Moy MpYOLLA KOHAEHCALWIOHHBIN KOTen
74 KBt

4 %

60 C

210 Bt

0 BT (NpsiMoe MogK/toueHyie K
pacnpeaenmTensHol NoacucTeme, HeT
MNePBMYHOTO Hacoca)

[JaHHble 13 TabnnLL, Co 3HAYEHMSIMU 110 YMO/TUaHIO

74 Kar.
WcxopHast MOLLHOCTb [0y €CNU 3HaYeHMe He YCTaHOB/IEHO, ero NMPMHUMAKOT
paBHbIM dg.e
MonpaBoYHbIA KO3PChULIMEHT AN15 foorr/ztiao» 0.045+% 1 C
pacyeTa a=- an « « TabnmuaB.1 KOHAEHCALMOHHBI KoTen
Nokasatenb cTeneHV Ans chakropa nnas, 0.1:
Harpysku gns pacyeta ath, ..« Tabnmua B.2 CTa/IbHOW KoTen
Onr. Koten ¢ BbicokvM KI,c xopoLLeli 13onsLme;
TennoBble NMOTEPU Yepes OOLLIMBKY KOT/a Tabnmua B.3, 0= 1.72% _ 0.44% « Joo ~ 000Br:- 0.90 %
thopmyna (B.1) « 1000Br J
DaKTOP CHIDKEHWA TEM/I0BbIX MOTEPH kot ivd, 0.7;
Yepe3s 06LLMBKY KOT/a Tabnvua B.4 KOTen, PacriofNIOKeHHbIA B KOTE/bHOM
MokasaTenb cTeneHn 4ns hakTopa - 0;
Harpysku gns pacyeta Qoair Tabnmua B.5 HenpepbIBHasA LMPKY/ALMA BOAbI
02 % ;
gﬁ%ﬁ%&%ﬁ%&i@eg ABIMOXOA, it Ta@?iﬁlaf' B.6 KOTe/1 C BBTOMATUYECKVM 3aKPbITVEM
' BO3/yX03200PHMKa MPU BbIKMKOHEHHOW ropesike
Nokasatesnb cTeneHV Ans hakTopa Kadf, 0:
Harpysku /19 pacyeTaa co s n n Tabnmua B.7 HenpepbIBHas LMPKY/ALMA BOgb!
~ 0b<T 1*»1n
TemnepaTypa B VCrbiTaTe/IbHON Boo 20 C
nabopaTtopun Ans a?, Na» ni
B.2.3
CpefHsist TemnepaTypa Bofbl B KOT/E Mpu ”"}3 “2"“2““' 70 C
YCMOBUAX UCMbITAHUS AN U &bow B 2 3
' 0.8;
PaxTop pexyrepaLm Pt, Tabnumua B.9 o yMonyaHuio
0.8;
PAKTOP PeKYTIepaLM P-mi- Tabnmua B.9 M0 YMO/UaHM1IO
JlononHuTeNbHbIe AaHHbIEe 415 MOS MPYOLLIEV FOpenkn
MUHVMaIbHAsA MOLLIHOCTb TOMKM KOT/1a b/ 18 KBt
TennoBble NoTeEPU Yepes AbIMOXOZA, Mpn
BK/TKOHEHHOW roperike (MUHVMabHas #<n orumn 3%
Harpyska)
MoTpebeHVe aM1eKTPUHECKO MOLLHOCTU
BCMOMOraTe/lbHoro 060py0BaHNA KOT/1a ft. m» 60 Br

npn MVHUMaJTBHO MOLLHOCTW TOMKA
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OkoH4YaHue Tabnuubl X. 1

O603HaYeHVe.
CCbITKA
JononHnTeNbHbIE JaHHbIe A1S1 KOHAEHCALIOHHOIO KOT/ia
PasHOCTb TemMeparyp Mexay .
TemnepaTypoii Bofpl, BO3BpaLLiaoLLIelics

OrvcaHve 3HaueHVe

o Lo 25 C
B KOTe/], U TeMrepaTypoii 0TpaboTaHHOro
rasa (NnonHas Harpyska)
CofepXKaHvie KICIopoaa B CyXoMm 306

0TpaboTaHHOM rase (Mo/Has Harpyska)
JoronHuTeNbHbIE AaHHbIE U3 TaG/INLL CO 3HAUEHUAMM MO YMONHaHWIO 4151 KOHAEHCALWIOHHOTO KOT/1a

OTHocuTeNbHaA BI&XKHOCTL BO3AyXa XSIr, 0
50%
cropaHua Tabnvua B.14
OTHocuTeNbHasA BaXKHOCTb X,a o
100%
oTpaboTaBLLEero rasa Tabnnua B.14

JononHuTenbHble AaHHbIE A5 KOHAEHCALMOHHOMO MHOTOCTYMEHYATOro0 Wi MOZY/IMPYHOLLIETO KOT/ia
PasHOCTb TeMrepaTyp Mexay
TemnepaTypoii Bofpl, BO3BpaLLIAoLLIEcs
B KOTE/1, 1 TEMEPaTypOli 0TpaGoTaBLLero
rasa npy MMHUMasIbHOM MOLLIHOCTI TOMKA
CogepXkaHvie KUCopoaa B
0TpaboTaHHOM rase NP MUHUMATLHOA * 0, % 4%
MOLLIHOCTM TOMK/

6 C

Tabnwu L a >K.2 — [laHHble B COOTBETCTBUM C MPOEKTOM W APYTVIMA HaCTAMU HaACTOATero craHgapTa

OrwvcaHve O603HaYeHVe 3HaueHve

Bpems paboTbl TenoreHepaTopa thtn 2592 000 c =7204*

Tennonpou3BoOAUTENBHOCTL TensioreHeparopa OHonuJ 80.9 k=22 472 kBT Y

CpefHss Temnepartypa npy TernsioreHepaummel Ok 1 489 C

TemnepaTypa B 06paTHOM TPy60MnpoBoe npu 377 C

TerioreHepaLmmnel

Pacxog, npu pacnpegeneHnun V. 1207 npu

TemnepaTypa B MOMELLEHNW, B KOTOPOM YCTaHOB/IEH am, 13 C (3HayeHve no

KoTen YMOHaHWIIO /151
KOTeNbHOM, Tabnunua B.4)

TemnepaTypa BO3ayxa cropaHus B., 8 C (Meca4yHas cpegHss
Hapy>kHas Temreparypa)

* OueHka B npuvepe 30 HelA, HenpepbBHast paboTa.
nTeMIZepa‘rypa Mo/ TervioreHepaLyM paBHa CpeaHeli Temreparype v pacrpeaeneHim Cw. mouvep pacyeTa B U16.
MPWICHEHVA

Tabnwnuya X3 — [aHHble B COOTBETCTBUM C TOM/IMBOM

Onvcarve Oﬁoﬂa”e' 3HaveHve
Tonnmso — MpupoaHbIvi ras (MPOHMHIeH)
BbiCLLIast TeM0TBOPHAs CMOCOOHOCTb H, 35 169 khryHM
Hw3Lian TennoTBopHas crnocobHOCTb H 31 652 kHKHM5
CTeXMOMETPUYECKOE KOMIMYECTBO CYXOro Bo3ayxa VtrMAn 8.4 HWw'Mm3
CTexnomeTprHeckoe KOMIMYECTBO CyXOro 0TpaboTaBLLIEero rasa Via N.** 7.7 Hmj/Hny
CTexroMeTPUYECKOe B/larocogepxaHue 1.405 w/Hvb
MpumMmeyaHne —/aHHbE TaGMMLEI B.13.
K 1.2 MeTog pacuyeTa (Tabnuua XX.4)
Tabnnuya X4 — Metog pacyeta
Oran MeTofa Cobrim JeTanin pacyeTa v pesyrsTarb|
PacueT cpefHeli Temnepatypbl B n2 MpsAmMoe noaxoYveHe TennoreHepaTopa;
KOT/Ie 1 TeMrepaTypbl B 06paTHOM =0»l=48.9 C;
Tpy6onposose Br, =8*-.=37.7'C
Bbibop meToga pacyeTta KoTen siBnsieTcs MOAYMPYIOLLYIM M OCHALLEH

KOHZIEHCALMOHHBIM KOT/IOM, MO3TOMY MPUMEHSIOT METOZ,
pacyeTta no 5.4.7 ¢ pononHeHVsAMA Mo 5.4.8
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MpogomkeHne Tadbnuubl X.4

dT1an meTtopa

PacyeT cw.inm *

Ccblnku |

Pacuet Temneparypsbl 5.4.8.7,
0TpaboTaHHOro rasa doopmyna (74)
PacueT dhakTmyeckoro o6bema 5.4.8.7,
0oTpaboTaBLLEero rasa dhopmyna (75)
PacueT chakTyeckoro Bosayxa 5.4.8.7,
cropaHus chopmyna (76)
PacueTt Bnax- 5.4.8.7,
HOCTW HaCbILLEHUS BO3AyXa U Tabnuua 3
0TpaboTaBLLEro rasa
PacueT abcontoTHOI BMadKHOCTU 5.4.87,
BO3/yXa cropaHuis dhopmyna (77)
PacueT abcontoTHOI BMadKHOCT 5.4.8.7,
OoTpaboTaBLLero rasa dhopmyna (78)
KoHpaeHcaTHbI 6anaHc 5.4.87,
thopmyrna (79)
PacueT yaenbHol ckpbmoi 5.4.8.7,
TenoTbl KOHAEHCALN chopmyna (80)
PacueT ¢hakTyecKoi CKpbITOi 5.4.87,
TenoTbl KOHAEHCALMN dhopmyna (82)
PacueT dhakTopa pekynepaLpm 5.4.87,
TensIoTbl KOHAEHcaLMN chopmyna (83)

FOCT P 56777—2015

AeTtann pacyeTa v pesynbTaThl

0= 37,7 C+ 6 C-43.7 C [00,], npumeHsiemoe B
thopmyne (74)]
virart= 7.7 HW' . 2094 %

%

= 9,52 Hvl; x 0

npuvmveHsiemoe B chopmyie (75)]
8.4 w»+ 9.52 M3— 7,7 M3= 10,22 m*

=945 Mpre« = 8 C:
T HDMBM- 7784 r/m~npus*-43.7*C
Tn 0ui, = 9.45 I/M8. 10.2 M5 =48T

100 %

T HP)f(t: 77.84 TAB. 952 M3- i88%= TAlr

"H.o.oud - 14051, 48r- 741r=712T1

fnaraw = 2 500 600 /e —43.7 C 2 435 (k- C) -
- 2.394 KA
QQTE 712 1. 2.394 KW - 1,71 MOx

a™, =100 - 1.7imak =5.39%

31.6MAK

I'Ipo6y+0T MeToA4 A1 OAHOCTYMNEHYATOro Kot/lia € 1CMoib30BaHNEM BbIXOAHbIX AaHHbLIX M0 MVHUMa/TbHO MOLLHOCTU

Lbr 1 5.4.6
LLir 2 5.4.6
Lr 3 5.4.6
LLr 4 5.4.3,
dhopmyna (40)
dopmyna (41)
dopmyna (44)
LLbr 5 545
chopmyna (50)
dopmyna(52)
dopmyna (53)
LLr 6 5.4.6.
dopmyna (54)
Lr 7 5.4.6

OpuyH TennoreHeparop: OH
Bpewms paboTbl: 1+, = 7204
YcraHasvsatoT =1
ocn =% + (377 C- 60 C).0.045 %W1C]- 1° —
—5.394 - —3.39:

- 80.9 Ix

a ,.»09%-07-«s5 c-13 ¢ =0.45%:
70 Cc-20 C
a<soHoes= 0,2% -489'c 13.c = 0,14 %
70°C 20-c

Ob,- 60 Br- 0,80 - 720 u = 34.6 KBT-u
- 0BT.0.80 2720 u- 0 KBy
= 34.6 kBr-u, 0.80 = 43,2 KBT-4

Wh,

100 * 22472'B --° ‘B
7204 74,Bx

i"otd* . 045%

>

IMocne Kakaoii MTepaLyn NosyUaoTCst CieaytoLLme
pesynbTatbl:
1.685 ... 1,685 ... 1.685

Tak KaK OKOHYaTe/lbHOoe 3HaueHve 60sbLUe 1. ropenka Mofy/IMPYeT MOLLHOCTb MeXAY MAHVMAbHON 1
MaKCUMasbHOM, a dCTbNpaccumThIBaKOT Mo MeToay 5.4.7.3

Llbr 1 5.4.7.3

LLbr 2 5.4.3,
dopmyna (41)

Lbr 3 54.3.
dopmynia (40)

OpfviH TennoobpasoBaTesib: oua«naot = 80.9 [HK
09% 0.7 - (<o ¢ 0.45 w

<50 C)

- (3% + (37.7 C_ 60 C) =0,045 %/ C] =1“1=

-nm x> =

O*en . *«,
= 2%;
O*o«re.com= [4w + (37.7 C— 60 C)-0.045%IC]-1° -
= 3%
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MpopomkeHne Tabnmybl X. 4

56

3Jran MeToga
LLbr4

LLBr 5
LLbr6a

Lbreb
LLbrec

LLr ed

LLbr6e

LLr 7

LLr 9

LLr 6a (BTOpas
uTepaums)
LLir 6b (BTOpas
uTepaums)
LLir 6c (BTOpas
nTepaums)
LLr 6d (BTOpas
uTepaums)

Cobikm
5.4.5.
topmyna(50)
5473
5.4.7.3.
chopmyna (58)
5.48.6.
dopmyna (72)
5.48.6.
hopmyna(73)

5.48.7

5.48.6.
topmyna(71)
5.4.7.3.
hopmyna (59)

5.4.7.3
dhopmyna (60)

5.4.7.3

54.7.3.
dopmyna(58)
5.48.6.
thopmyna(72)
54.8.6
chopmyna (73)
54.8.7

[eTany pacyeta v pesyrbTarb|
0-,=210 Br 0.80 7204 =121 kBr-y;
=60 BT 0.80 720u=34.6 KBT-

aryn= 74 KBT

achk,.,,00'r=2 % ¢ (3% - 2 %1 -74*Br 18<® =3 %
TA4Br  18BT

[0-b«.=6 C+<% C—6 Cl 74<Br ,8tBl =25 C
74<Br 18*BT

X =4% +(3%-4%1- 74<eT-18BT=3 %
T4KBr -18xBT

PacueT a !0l ncnons3oaHmem B, =37.7 C+25 C=62.7 Cu
Ao..r7*>=3 % [aer,
=8.99 m5;
V., .<*=9.69 ns,
miL,0.«.MU =9 45 Tw>"P*1 9« =8 C:
T UjafyMa =226.11 t/venpy 0« =62.7 'C;

m

Ha™ =46 =
"*H,0r» =2 032 T.

T.«,0.MN=-581T=
a=d,3 =0 %. TaK KaK T~0unl < 0
AicAwiMi=3% —0 % =3 %

Ob.UTP-34.6 KBT-u+ (121 KBT-4  34.6 KBT-4) * "“ KBT-18KBT _
74kBT-18k8T
=121 kBr-y
262181 +OBT412ABT v s
n BA7.D»

[ItH

im
[MoBTOpHasA UTepaLus ¢ Wwara 6 ¢ UCnosnb3oBaHWeM dTb,, U=
=32.347 81

QoorAsxr=2 % + (3% —2 %)- 3235"Br ,8kBT =2.26 %

74 kBT 18 kBT

Oe»l«t]=6 ¢ +(25 ¢ —e6 c) *3238*Bt 'erBr= 109 ¢

74 kBT 18 «kKBT

y. . =4% + (3% —4 %l ®3235¢61 18keT =3.74
74aBT  18«BT

PacueT aludc ncnonssosaHnem 08=37.7 C+ 109 C=48.6 Cwn
*<-me=3-74 % [ao7L
VV* = 9.38 M5,

10.08 m3:

"»H,0....», =94 5 I/MPn9- =8 'C:
LUH o,(f,aa = 103.98 r/M8 npn 04 =48.6 'C;

"W . =48r:
"*11,0.18 =975T;

xSvmM = 478r;
fvond4 =2.382 K/,
aca,dox, =3.59 %
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OKoH4YaHue Tabnuubl X.4

Sran MeTofa Coebrn [JleTanm pacyeTa 1 pesyrsTarsl
LLbr 6e (BTOpaﬂ 5.4.8.6, o, onrus.cow = 2,26 %- 3.59% = —1.34 %
uTepaums) chopmyna (71)
LLbr 7 (BTOpas 5.4.7.3. - 34.6 KBTu. (121 KBT 4— 34.6 KBT Y) +
nTepaumsl) chopmyna (59) X32.35«BT 18«8r _ 56 74 l8T.4
T4k8T 18KBT
LLEr 8 (sTOpast 5.4.7.3, . _Z«?ZKBTH—())BT S567.81 4 045 Y.
uTepaLs) hopmyna (60) P=A= =z 34%: W ); ®- 31.05 KBr
103
LLr 9 54.7.3 JononHuTenbHble UTepaLmmn ¢ Lara 6 AatoT CliefytoLLme 3HaueHA
(oononHuTeNbHbIE ans dobav?: 30.991 kBT ... 30.988 kBT 1cxopates k 30,988 kBT
nTep3Lmn)
LLbr 10 5.4.7.3. EHp, nn- 30.988 kBT- 720 U= 22 311 kBr-u- 80 321 MOk
dhopmyna (61)
Llbr 11 5.4.7.3, ®,.....- 60 BT+ (210 Br—60 BT) - 30.988.87 18«8+ - 94.8 BT
hopmyna (62) 74KkBr 18KBr
LLbr 12 5.4.7.3, nib = 7204.(94.8 Br - 0 BT)- 68.2 KBT-y
thopmyra (63)
LLbr 13 5.4.7.3. N - T7204w(948BT 0.8+ 0BT-0.8)- 54.6 KBT-4 -
hopmyna(64) - 197 M
LLir 14 5.4.7.3. OHpe.nw =22 311 KBT-U— 22472 KBT-Y.+ 55 KBT-4 -

hopmyna (65) - —106 KBT-4 - —382 Mk
++ PacyeT OTHOCUTENBHO e0yHLI MacChl Torvvea (HVILB JaHHOM MPUMEE).
MpumeyaHne  Bce NokasaHHbE UTEPALIM CXOOSTCA 3a ABa WA T/ MpoxXQaa

>K.1.3 BbixogHble faHHble (cBA3b ¢ FTOCT P 54860. FOCT P 54856. FOCT P 56778. TOCT P 56776) (Tabnuua

K5)
Tab6nwnuya >.5— BbixogHble faHHble
OnucaHve O603HaueHme 3HaueHvie
MoTpebHOCTL B TEM/I0Te CropaHns _
TonAvEa Ewumn 22 311 kBr-y =80 321 MOx
O6LLe TensoBble MoTepy Npn _
TernsoreHepaLyn Olgenb — 106 181y =— 382 M«
BcnomoratenbHas aHeprus WTHAMIM[ 68.2 KBT-Y
Pekynepvpyemble Tensosble o=
noTepu 0 H ijanji.itil 0 KBT-u=0 VW?K
K2 CraHfapTHbI aTMOCEPHbIV KOTen ABYXMNO3ULIMOHHOIO perynmpoBaHns
K21 BxogHble gaHHble (Mabnuupl XK.6, XK.7)
Tabnwunuya X6 —/aHHble KoT/a
O603HaYeHVe
OnwvicaHve CCbITKUA 3HaueHue
Tvin koTna — OpHOCTyMeHYaTbI aTMOCHIEPHBIV KOTen
HomuHabHas MOLLHOCTb ; 74 BT
(Tennonpon3BoANTENIbHOCTb)
CpefHss TeMnepatypa Bofpbl B KOT/e
MpV YCoBMSIX UCTbITaHys Ans a:ho, G, = nc
JaHHble 13 Tabnu, Co 3HA4EHUAMM MO YMOHaHUIO
oL 74 kBr;
WcxopHast MOLLHOCTb 5 4 1 €CNN 3HaYeHVe He YCTaHOB/EHO, ero MPUHUMAOT
o pasHbIM OB
TennoBsble NOTepY Yepes AbIMOXOL, NMpr oT 12%;
BK/TKOHEHHOW roperike (Mo/Has Harpyska) Tabnmua B.1 aTmocdiepHbIii KoTen
MonpaBoYHbIA KO3PHULIMEHT A1s fzanGAON 0.045 %/ C,
pacyeta  axs* Tabnnua B. 1 aTMocdiepHbIiA KoTen
MokasaTenb cTeneHW Ans cakTopa fhh,en, 0.15;
Harpysk1 4ns pacyeta a.,,ua>1 Tabnmua B.2 YYTYHHbI KOTeN
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OKoHuaHune Tabnnubl X.6

OnvcaHve

TensnoBble NMoTepy Yepes 06LLMBKY KOT/Ia

®aKTOp CHYDKEHWS TEM/IOBbIX MOTEPb
Yepes 06LLIMBKY KOT/ia

IMokasaTenb cTeneHn 4/1s goakTopa
Harpyskn gis pacueta

TensioBble NOTEPU Yepe3 AbIMOXOZ, M
BbIK/HOUEHHOI ropeske

IMoka3zaTenb cTeneHun 4/1s goakTopa
HarpysKk1 41si pacyeTa a« orvior

TemnepaTypa B UCrbITaTe/IbHO
nabopatopum anst G« N oo,ns

CpefHsisi TemrepaTypa Bofbl B KOT/e
MpY YCNOBUSIX UCTIbITaHWA 415t Qi< a-.bo»

Bcriomorarte/ibHasi MOLLHOCTL Nepes
Kamepoi cropaHms

BcrnomoraTtenbHas MOLLHOCTb 3a
Kamepoii cropaHust

DaKTOp peKyrepaLym Ph

dakTop pekynepauyn PAB

Tabnunuya X.7—/[laHHble B COOTBETCTBAM C MPOEKTOM W JPYTMA YaCTAMUW HaCTOSALLIEro cTaHaapTa

OnucaHve
Bpemsi paboTb! TennoreHepatopa

Tennonpou3BoanTEILHOCTL TeM/oreHepaTopa
CpefHsisi TemrepaTypa npu TerioreHepauyvng
Temnepatypa B 06paTHOM Tpy60MNpoBoae Npu

TensioreHepaumme'

Pacxop npu pacnpeaeneHnn
Temneparypa B NMOMELLIEHN, B KOTOPOM
YCTaHOB/IEH KOTeN

O603Ha4eHVe. 3HaueHVe
CCbUTKM
o CrTapblii KOTeN ¢ NOCPEACTBEHHOM M3oNsAUVeli:
Tabnmua B.3. 0:.=6.79 % — 1.76 % krai 7400081 !=3.61 %
thopmyna (B.1) L 1a0C’ )
0.7,
Tabnvua B.4 KOTe/, Pacro/IOKEHHbIN B KOTE/IbHOM
JT*, 0:
Tabnuua B.5 HenpepbIBHas LPKY LS BOAbI
Qi 1.6%;
Ta6n|/||_|,a’B.6 aTMOoCEPHBIA KOTEN Ha ra3oBOM TOM/IMBE, BbiCOTa
abimoxoga > 10 m
Jodan .
Tabnvua B.7 0
: HenpepbIBHas LPKY LS BOAbI
OKMNx4>
B.2.2. 20 C
B.2.3
OM-AN,
B.2.2. 70 C
B.2.3
Cs= 40 BT (aTmMocthepHas ropesika):
Pb.. c* = 0.148 BT (aTmocchepHas ropesnka);
B3. n = 1 (aTMocchepHast Fopenka);
TOMMUAB. o _ 6 Bt 40,148 Br { 7400081 =51 Br
tpopmyna (B.2) " ' ? 10008t J
. Cj= 100 BT (BCe KOT/bI);
Forii, c* =2 BT (BCe KOT/b);
Taﬁﬂaﬁé B8 n = 1 (BCe KOT/bl):
dhopmyra (BZ’) Perb= KOO BT +2 Bt 'lETf‘IXJZBT ,12 248 BT
0.8:
Tabnuua B.9 o YMO/4aHuio
Jpmp 0.8:
Tabnuua B.9 o ymMon4aHmo
O603HaueHVe 3HayeHvie
fa- 2592000c=7204'>
> al 80.9 Ik =22 472 kBT Y
B;.,. 48.9 C
37,7 C
Y*. 1207 n/y
mi 13 C (3HauyeHwue Mo yMonyaHmio

*' OueHka B npumepe: 30 AHel, HenpepbIBHas paboTa.
B) Temnepatypa npu TeryioreHepaLvi paBHa cpefiHeli Temrepatype Mpy pacnpegenieHn. Cv. NpuMep pacyeTa

B .6 npuioxeHna A
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X.2.2 MeTog pacueTa (Tabnuua >K.8)

Tabnunuya X8 — Metog pacyeta

Jran veToa Cebikn Jetanu pacyeta 1 pesyrstarbl
PacueT cpeaHeii - %o*c 3 <«
MOLLIHOCT! 2
TennoreHepauymn

PacueT pacxofa Kota,

TemrepaTypb! B
obpaTHOM
Tpy6onposoae 1

cpefHelt TeMnepaTypbl

LLbr 5

LLbr 6

LLbr 7
LLbr 4 (BTOpas
vTepaLms)

LLbr 5 (BTOpas
nTepaLms)

LLbr 6 (BTOpast
nTepaLms)

LLbr 7

(,D,OI'IOI'IHVITe]'IbeIe

uTepaLmmn)
LLbr 8
LLbr 9

n.s,
dopmyna
(N.4).
chopmyna
n.5).
5.
thopmyra
wiay_
Metog ans
5.4.6
5.4.6
5.4.6
5.4.3.
dopmyna (40).
chopmyna (41),
thopmyna (44)

5.4.5.
chopmyna (50).
chopmyna (52).
dhopmyna (53)

5.4.6.
dhopmyna (54)

5.4.6
5.4.3.
chopmyna (40).
thopmyna (41),
dhopmyna (44)

5.4.5.
chopmyna (50).
chopmyna (52),
thopmyna (53)

5.4.6.
thopmyna (54)

5.4.6

5.4.6.
¢popmyna (55)
5.4.6

cdhopmyna(se)

HesaBucumbiia pacxog. Pacxof npu TensioreHepaLn BbilLe, YEM PacXop,

npw pacnpeaeneHny;
Byl =70 C (pacyeTHOe 1 YCTaHOBNEHHOE 3HAYEHME);

fwwm =70 C 31200 Br =65.5"'C:
1000 /M <IMIKA C<,67 10'MCC

V- =5 *>nc

O[HOCTYMeHYaToro KoT/a corsiacHo 5.4.6
OgvH TennoobpasoBatenb: OH  ,,*= 80.9 Iy:
Bpems paboTbl: /«e=720 4
YcTaHasnmBatoT Bave= 1
a:bneoH=(12% + (70 C—67.8 C) «0.045 %/ C] m[' 5=
=11.9%:
a~ =3.61% =0.7 =678 13X =2.77 %:
70-C 20-C

as,.c«am= 1.6 % =678 ¢ -13'C =1f75%
70 C-20C

Ob1=51 BT «0.80 =720 4 m1=29,4 KBT Y4;
Qup=248 BT -0.80 <7204 = 142.8 KBT Y;
W-ia,» =29.4 kBru/0.8 +142.8 kBTw0.8 =215 kBT 4

2A73<B>u. 1428Br u
720,I'4.B,
0 4B T4Br
NoBTOpHasA uUTepaLms ¢ wara 4 ¢ ncrnosb3osaHneM Pc,b = 0.516
CW.OT=[12 % + (70 C—67.8 C) «0.045 %/ C) -0.516°13=
=10.8 %;
Cb.cw=3.61 % 0.7 - 678 13 ¢ =0.516° =2.77 %
70X 20X

16 % *«7B c-13 c .05160=,.75%
70X -2 C
Obl= 51 BT «0.80 m720 4 «0.516 = 15.2 kBT 4;
Q,<v=248 BT -0.80 720 u = 142.8 KBT-Y;
W» .n,=15.2 kBru/0.8 ¢ 142.8 kBT W 0.8 = 197.5 KBT-4

,00%0m2472,1L1 4-°428'BT 1. 75%. 277 %

L = 7204 74,8, -0510
~ 10%74B *Q8s 05, Bl - AR MO8Y. 1754

Mocne KaXaol nTepaLyn NOMyYakoTes CriefyHoLLe AOMONHUTE bHbIE
pe3ynbTathl:

=0.510...0.510... 0.510.
MRt OQIVTCAKO.510 (UVikK'4n cxogutest K 197.3 kBT-4)
&,,«,«.= 74 kBT m7204 0,51= 27 169 kBT 4 =97 808 M

OHama=27 169 KBT-u— 22 472 kBT Y+ 15 KBT U +
+ 143 kBT U =4 855 kBT 4 =17 478 MK

MprMeyvaHue —Bce NokasaHHbLE UTEPALM CXOASTCS 3a ABa WM TV MPOXOA.
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>K.2.3 BbIxogHble faHHble (Tabnuua XK.9)

Tab6nunuya .9 — BbIxogHble faHHbIE

60

OnvcaHvie
MoTpe6HOCTb B TeMn0Te cropaHns
TonmBa
OG6LLe TensoBble NOTepy Mpn
TennoTeHepauum
BcnomoratenbHas sHeprvs
Pekynepupyemble TernsioBble MoTepy

O60o3HaueHVe
£ hqajn

O4B*b

AT
MMl

3HaueHve
27 169 kBT u =97 808 Mk

4 855 KBT-u = 17 478 MK

197.3 KBT-4
0 kBr-4 =0 Mk
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MpwvnoxeHvie N
(cnpaBoyHOe)

PacueT TemnepaTypbl BoAbl B KOT/Ne

.1 Temnepatypa B nogaroLem Tpyb60onpoBoae 1 TemnepaTypa B 06paTHOM Tpy6onpoBoae KoT/ia

CrefytoLume faHHble:

- 0 BPY1— CPefHAs TeMnepaTypa BoAbl B KOT/E;

- BeT.»/— cpefHsAsa TeMnepaTypa BoAbl, BO3BpALLAOLLENiCS B KOTeN.

TPebyHoTCs A/19 KOPPEKTUPOBKN KO3OMLMEHTOB TEMSI0BbLIX MOTEPb U pacyeTa BbIPabOTKM KOHAeHcaTa B COOTBETCTBUM C
PaKTUNHECKVIMA YCIOBUSIMI SKCTUTyaTaLyn.

PacueT pacxofa B HacTosiLLileM cTaHAapTe He paccMaTprBaeTcs noapo6Ho. /Tioboe pacHeTHOe 3HaYeHVe pacxoia
paccunTLIBaKOT OTAE/bHO C MPUMEHEHNEM COOTBETCTBYHOLLIMX METOAOB.

PacueT BbINOHAKT, HAUMHasA ¢ NOACUCTEMbI Nepeaaym Terna ¢ y4eToM NPoeKTa rmapocucTeMbl WK haKTUHECKOro
pasveLLEeHMst TMAPOCUCTEMbI, @ Taloke PabOoTbl OTOMUTENBHOM CUCTEMbl. 3aTeM YUMUTLIBAOT BAWSHME TUMA LEMA
TervioreHepaumn.

Llenb TennoreHepaumm MOXeT BK/OYaTb B Ce65 CMeLLIaHHbIE, PELIMPKYALIMOHHbIE W ByhepHble MOAKIFOYEHWS.
[MoaTomy pacxof, v TeMrepaTypb! LIENW TeMNIoreHepaLyy MoryT OT/IMyaTbCs OT pacxofa M Temrepartyp Kot/a.

B HacTosiLLEeM NPUWIOXEHUN MPUYIMEHEHbI CeayHoLLve NHAEKCbI:

- gnr 4ns 3Ha4YeHWiA KoTra (TensioreHepaTopa):

- gen Ans 3HavYeHWi Lienv TenoreHepauymn.

[MpyMep Lenm TensioreHepaLmn rnokasaH Ha pycyHke .1,

1 OJ1»- Oasbl

V O=\A*,

= 1'M«(In * «1<H Ben oU

| tygtn/ ~ Hdi*»

GNR — TennoreHepatop (koten); PMP — nepBuyHbIi Hacoc; BV — ypaBHUTEbHbIV KianaH;

Bj.n.— TemrepaTypa NoToka B Lienu TersioreHepaLyn. KOTopas Takoke SBNSETCS TeMMepaTypoi noToka rov
pacnpegeneHnn (Wi: 0. .— TemnepaTtypa B 06paTHOM TPY6OMpPoBo/e Lienu TersioreHepaLyu, Kotopast Takke
ABNAETCA TeMrepaTypoli B 06paTHOM TPy60npoBoze Mpy pacrpegesieHnm V'An— pacxof, Lenn TersioreHepaummn.
KOTOPbI TakoKe ABNSETCA PacxodoM Mpy pacnpeaeneHnn V'd*: OHB.Mwt — Teryionpov3BOANTEIbHOCTb Lenn
TensioreHepauum pasHa Tervty, noTpebisieMoMy B cUcTeMe pacnpegeneHns dim » V 8m— pacxog KoTa;
Syl — TeMnepaTypa rnoToka B KoT/e; 05ko — TeMnepaTypa B 06paTHOM Tpy6bonpoBoae KOT/a;
ft-.. «T — cpeaHsAs TeMnepaTypa Bofbl B KOT/e

PucyHok V.1 — MpyMep Lienu TernsioreHepawummn
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.2 Pacxopf KOT/a paBeH pacxogy npu pacrnpefeneHun (6e3 06Xo4HOro nyTu)

Ecnn pacxop Kotna V'g, paBeH pacxofy Lenu TernsioreHepaummn Vgan 1o

oyir Wi = 02« f, ny)
OAlrw I~ 0f«n e (|/|.2)
Vgn=Vaa (%))

Mpyviepbl Takyx Lieneli NpyBeaeHbI Ha prcyHKe U1.2.

MpumeyvaHne — MNoTok B 6yhepe perynmpyeTcs U He MOXeT NOSTHOCTbIO OXNaANTbLCA UK HarpeTbCs.
| = 6dtef
VW «V*,
(ig*n.r = Od&r (sgenr » Odls.f

GNR — TennoreHepatop (koTen); PMP — nepBuyHbIA Hacoc; BV — ypaBHUTE/bHbINA KranaH;
BUF — 6ydep

MpnmeyaHue — O6o3HAYEHUA CM.HA pUcyHke L.1.
PucyHok 1.2 — Pacxopg, KoT/a, paBHbIA pacxogy Lenuv TersioreHepaumm

n3 Pacxof, KoOT/na He paBeH pacxody Mpv  pacnpegenceHUn (06XOA4HOe COefMHEHVE WK
PeLMPKYSLMOHHbIA Hacoc)

Ecnn pacxof Kotna 60nbLLe pacxofa Lenu TensoreHepaummn V a, (v *,,> V,,,,,). TO:
0/, WA - 4
. _%
Ojman- Oprpsx- @ (n5)
B -Cx -V |
rge  p* — MIOTHOCTb BOAbL:

C. — YyfAenbHas TensoTa BoAbl:
DHP.©>— TENI0NPOM3BOANTENLHOCTL KOT/Ia.
NMpunmeyvyaHue — 6,.,», Bblwe 63.,«,.
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Ecnmn pacxog, Kotia Vs.,, MeHbLLIE pacxoja Lenn TensoreHepaumm < VW, To:
00™ »* = 04TV, )
00-".»-=00."» .+ - AN (V|7)
p*
MpumevyaHunue —B”", Bollle B™,,.

00™.*» N 04".* <B NtOGOM Ccrlyyae 3agatoTes hopmyiamu:

. [}
00-'.» =max;B N BN ., ———. .8)

BO"'->= LLax +omen ] n.9)
KOTOpble 06beAVHSAIOT chopmyrbl (1.4 —(N1.7).

MpumevaHuns
1 Pacxoa V'v, koTa sABnNAeTcA cCpefAHUM pacxogom. Mcnonb3osaHue Gydepa coaeiicTeyeT paGoTe uenu TennoreHepauuu c
HU3KUM pacxofom nocpejcTBoM paboTbl Hacoca KoTaa ¢ nepepbiBamu.

2 HekoTopble cTapble CUCTEMbl COAEpXaT Hacoc, NPenATCTBYOW NIt 06pa3oBaHnio koHheHcaTa. Ero pacxo/ A06aBnsioT K pacxoay
uenu TennoreHepaynu u nosydalwT pacxof Kotna.

MpyMepb! TakuX Liereld NpviBeseHbl Ha pycyHke .3,

BV *

N
GNR

“raniwm

"Qmi —

] , =&, ] s

GNR — TennoreHepatop (koten); PMP — nepBuyHbIA Hacoc. BV — ypaBHUTENbHbIN knanaH; BUF — Gydep

NMpnmeyvyaHue — O603HAYEHNA CM. Ha pucyHke W.1.

PricyHok 1.3 — Pacxof, KOT/1a, He paBHbIA pacxoAy Lieny TersioreHepaLmm
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N4 MapannensHoe NoAKNHYEHNE KOT/I0B

Mpv NapansienbHOM MOAKHOYEHNN HECKOMbKVIX KOT/IOB O6LLYIO TemmepaTypy a o6paTHoM TpyGonposoge Gam- v
pesy/TUPYIOLLYIO TEMMePaTypPy MOTOKa 95> PaccumTbIBaOT COrNMacHo .3 ¢ Ucrnonb3oBaHeM OBLLETO pacXoia 1 o6LLei
TEr/0/POV3BOANTENLHOCTU.

OnpeensitoT CPeHIo0 TenIonpomnssoanTenbHOCTL Paad | pacxog V' »,,, K&KOOro KoT a.
3aTeM TeMnepaTypy MOTOKa 60WWUKaXKI0ro KOT/1a | paccHUTbIBatOT Mo chopmyrne

o]
eBr.i.a &«,.«#-—-- ™M (n.10)

MpviMep NapasfieNbHoro MOAKMYeHUst MPYBEAEH Ha pUCyHKe 4.

GNR1, GNR2 — TennoreHepaTopb! (koT/bl); PMP1. PMP2 — nepBuyHble Hacochl
BV — ypaBHUTENbHbIV KanaH

NMpunmeuyaHnune — O60O3HAYEHUSA CM. HA pUcyHke L.1
PucyHok N4 — TMapasnnensHoe NoAK/IHoyeH e KOT/I0B
N.5 CpegHas TeMnepatypa BOAbl B KOT/ie

CpenHsist Temniepatypa Bogpl 8 kotne SafiTi 3agaeTtcst chopmysoii

Bgniw /.3 * n.11)

.6 Mpumvep pacyeta TemnepaTypbl Bogbl (Tabmmupsl .1, .2)

Tab6bnuual.l — BxogHble faHHble

OnvcaHve O603Ha4eHVe. 3HaueHve
CCbUIKM
Mpov3BoANTENBHOCTL pacnpeae/MTENbHOW NOACUCTEMbI OHducH 75 125 Mk =20 868 kBT-4
B
[MoasoaMMoe KONMYECTBO Ternsia 414 OHdau. 80 900 Mk =22 472 kBT-Y
pacnpenennTeNisHOM NMoAcHCTEMbI [2
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OkoH4yaHue Tabnuubl N. 1

OricaHve

Tun oTonMTeNbHbIX NPUGOPOB

HomMyHabHasA MOLLHOCTb YCTaHOB/IEHHbIX

HarpesaTe/lbHbIX NMPUGOPOB

PacueTHasi pa3HOCTb Temriepatyp Mexay
HarpesaTe/ibHbIMY MPYBOPamMK 1 TEMMEPATYPOii B

NMoMeLLEHNN

MokasaTenb CTerneHn [/1s1 HarpeBaTe/bHbIX NMPUGOPOoB
BHYTpeHHsIs1 TemrepaTypa OTar/IMBaemMoro rnomeLLeHus!

PacueTHbIi nepurog,

Bpemsi paboTbl pacnpesfenuTeNisHol NoACUCTEMbI
Tvin ynpaeneHusi HarpesaTe/bHbIM MPYGOPOM
YcTaHOB/MEHHas TemnepaTypa MoToKa s HarpesaTe/lbHbIX

npubopax
Tvin pacnpesenuTenbHONM Lienn

YcTaHoB/IeHHasi TeMMepaTypa MoToka B
pacnpeaenmTenbHON noacucTeme

TabnununaW.2 — Metog pacyeTa

3Jran metoga

O6oBHaYeHVee,
OCbIren

dBrmmy,

[e«nlla

CcbUKkn

FOCT P 56777—2015

3HaveHve
Papnatopbl
70 000 Bt

5 C

13
20 C
720 4
720 y (HenpepbIBHas paboTa)
TepmocTaTUyecKyie KanaHbl

53 C
CMecuTe/bHbIN BEHTWIb
60 C

[HeTann pacueTa u
pesynbTarbl

PacueT TemrepaTypbl OTONMTENbHLIX MPUGOPOB Mo [2]. pasgen 7 v noapasaen 8.1

Harpyska HarpeBaTe/ibHbIX MprUoopoB

PacueT cpeaHeli Temnepatypbl HarpesaTe/bHbIX

nprbopos

PacueT Temrepatypbl B 06paTHOM
Tpy60onpoBoAe HarpeBaTesbHbIX MPMGOPOB

12].
chopmyna(38)
[2].
thopmyna (43)
[2].
thopwmyna (45)

Ba. = 22472«BT-4 _ q414
70«BT 720 u

0mmr520 O* O C

«0,4141,'s=45.4 C

07, =max (2 «45.4 C—

531 C)=37.7 C

PacueT TemnepaTypb! pacn sefennTenbHOM Lienw no [2]. nog, pasgen 8.3

TemnepaTypa NoToKa B pacnpeaennTenbHoi

Lerm

TemnepaTypa B 06paTHOM TPy6GOMpoBoae

pacnpesenUTenbHON Lienn

MoTpe6nsiemast MOLLHOCTb pacrpeaenMTesbHol

Lenm

Pacxop, pacnpeaenuTeNisHOM Lien

21.

chopmyna

(49)

[2].chopmyna (50)

0a.1=60 C (ycTaHOB/IEHHOe
3HaYeHue)

Oa. >=37.7 C (pasHa
TemriepaType rnoToka B
HarpeBaTe/ibHbIX Mprbopax)

OW =22 472 kBT u/720u =
=31.21 kBr

11211B.

- < QOrWAINfi*i -Crey; 3

=0.33 krc ¥ 1207 x4
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EH 15603:2008

EH 15316-2-3:2007

EH 15316-3-2:2007
EH 15316-2-1:2007

EH ICO 9488:2000
MCO 13602-2:2006

EH 15316-3-3:2007
EH CO 13790:2008

EH 15456:2008

Bubnmorpacus

OHeProathPeKTVBHOCTb 3aaHNIA. O6LLEee NOTPEGIEHNE 3HEPIAN U
onpeseneHe HOMUHaTbHBIX 3HEPreTUYECKUX XapaKTepUCTUK

CucTeMbl TeMIOCHabXeHWs 3aaHnIA. MeToanka pacyeTa
3HEPronoTpe6HOCTU Y 3HeproadhddeKTMBHOCTY CUCTEMbI
TernsiocHabXeHus. FOpoACcKMe TernsioreHepupyoLLve
pacnpefennTesibHble CUCTEMbI

CucTeMbl pacrpeseneHns 6bITOBOro ropsyero BogocHabxeHs. Metog,
pacyeTa 3HeprornoTPebHOCTU 1 3GGIEKTUBHOCTI

CuicTeMbl Nepefayn Tersia A1 OTOrJIeHVs MOMeELLIEHWI. MeTog pacyeTa
3HepronoTpebneHns 1 athdeKTMBHOCT

ConHeyHas aHeprus. Crnosapb

OHeprocucTeMbl TeXHMYeckre. MeTobl aHanm3a. Yactb 2.
B3BeLUMBaHVE 1 arpernpoBaHne 3HEPreTUHECKOro obecrieyeHNs
CucTeMbl MPUIOTOB/IEHMA BbITOBOIO ropsyero BogocHabxeHus. Metop,
pacyeTa a3HepronoTpe6ieHns 1 3diheKTMBHOCTA

OHepreTMYecKme XapakTepucTUKn 3,q§HV||7|. PacueT notpebHocTH
TennoTbl 415 OTOM/IEHNS MOMELLIEHY

OTonuTeNbHbIe KOT/bl. [OTpebeHne 3MeKTPUYECKOW 3HEPTN
TenoreHepaTopaMmn
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