PEANEPANTBHOE ATEHTCTBO
MO TEXHUWYECKOMY PETYJINPOBAHWIO U METPOJ10OT NI

FTOCTP
HALWOHANbHbIN 55616.2-
CTAHLAPT 2014
POCCUINCKON (EN

®ELEPALUU

12976-2:2006)

Bo3o6HoBsSsemMada aHepreTuka

YCTAHOBKW COJIHEYHbBIE TEPMWYECKWE N NX
KOMIMOHEHTbLI. CNCTEMbI, N3TOTOBJIEHHbIE
B SABOAOCKNX YCNTOBUAX

YacTtb 2
MeToabl UCNbITAHWUN

EN 12976-2:2006
Thermal solar systems and components - Solar collectors
Factory made systems: Part 2: Test methods
(MOD)

N3paHue ouumanbHoe

MockBa
CtaHpgapTuHcopm
2015


http://www.kruzhevo-len.ru/tkan-mernoe-kruzhevo.html

FOCT P 55616.2-2014

Mpepncnosue

1 NMOATOTOBJ/IEH OTKpbITbIM akUMOHEpPHbIM 06WecTBOM «Hay4HO-uccnefoBaTeNlbCKUn NHCTUTYT
3HepreTnyeckux coopyxeHnii» (OAO «HUNIC»)

2 BHECEH TexHuM4YeckuMm KoMUTETOM Mo cTaHgaptusaumm TK 330 «Mpouecchl, o6opynoBaHne U
3HEpPreTMyYecKme CMCTEMbl HA OCHOBE BO30GHOB/ISIEMbIX NCTOYHUKOB SHEPTUU»

3 YTBEPX/JEH W BBEAEH B AEWCTBUE Mpukasom ®egepasibHOro areHTCTBa MO TEXHUYECKOMY
perynnpoBaHnio u metposiornn ot 19 ceHtabpsa 2014 r. Ne 1140-cT

4 HacToAwMuWin cTaHgapT aBnaseTca  MoOAMMULMPOBAHHBIM MO OTHOWEHWUID K eBpOnelrickomy
pervoHanbHoMy cTaHpapty EH 12976-2:2006 «TennoBble COJIHEYHblE CUCTEMbI U KOMMOHEHTHI,
N3roToB/IEHHble 3aBOACKMM cnocobom. YacTb 2. MeTtogbl ucnbiTaHuii» (EN 12976-2.2006 «Thermal solar
systems and components. Solar collectors. Factory made systems. Part 2. Test methods») nyTtem
N3MeHeHUs oTAenbHbIX hpa3 (CNoB, 3Ha4YeHU NokasaTesieil), KOTOpble BblAesieHbl B TEKCTE KYpCUBOM.

BHeceHne yka3aHHbIX TEXHUYECKMX OTK/IOHEHWA HanpaB/lIeHO Ha y4yeT OCOOEeHHOCTM ob6bekTa WU/uam
acrnekTa cTaHgapTmM3auun, XxapakTepHble ans Poccuiickoin denepaumun.

Mpn nNpumMeHeHUN HacTOsAWEro cTaHAapTa PpeKoMeHAyeTCs WCNONb30BaTb BMECTO CCbIJTIOYHbIX
MeXAyHapoaHbIX CTaH4AapTOB COOTBETCTBYHLWME UM HauMoOHasbHble cTaHAapTbl Poccuiickoit ®epepauunu,
CBefeHNs 0 KOTOPbIX NpMBeAeHbl B 4ONOMHUTENbHOM NpuaoxeHnun A

5 BBEJEH BITEPBbIE

MpaBuna NpMMeHeHNs1 HAaCTOsILLLEro cTaHgapTa ycTaHoBneHbl B TOCT P 1.0—2012 (pasgen B). MHcopmauus
06 U3MEHEHMAX K HAaCTOALLEeMYy CTaHAap Ty Ny6ankyeTCs B eXerofgHoM (Mo COCTOAHMIO Ha 1 SHBapsA TekyLero roga)
WHPOPMALMOHHOM yKasaTene «HaunmoHabHble CTaHAapThi», & 0MUMaIbHbIA TEeKCT W3MEHEHUM U NOMNPaBoOK — €
eXeMeCca4YHOM (hopMaLMOHHOM yKasaTesnie «HauuoHasbHble CTaHgapThi». B cnyyae nepecmoTpa (3ameHbl) wm
OTMeHbl HaCTOsILLEro cTaHJapTa CooTBeTCTBYOLee YBeJOM/IeHNe GyaeT ony6/IMkoBaHO B GavkaiilueM Bbirycke
€XemMeCsiUHOro MHGOPMAaLMOHHOIO yKasaTens «HaunoHaslbHble cTaHAapThl». COOTBEeTCTBYOWAsA UHopLILUS.
yBeAoM/IeHMe W TeKCThl pasMellaloTCcss Takke B WHOPMALVOHHOW cucTeMe O6GLLEro nosib3oBaHUs — Ha
omumanbHOM caiTe ®efepa/lbHOr0O areHTCTBa MO TEexXHUYecKOMY peryiMpoBaHUIO U MeTPposiornm B ceTu
NHTepHeT (gost.m)

© CrtaHgapTuHdopm. 2015

HacToswuini ctaHgapT He MOXeT 6biTb MOJIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U
pacnpocTtpaHeH B KayecTBe oguuManbHOro u3gaHus 6e3 paspelweHus denepasibHOro areHTcTsa Mo
TEXHNYECKOMY perysiMpoBaHuio 1 MeTposiorum



FOCT P5616.2-2014

CopepxaHue

1 OBNMACTD MPUMEHEHMIS ..ottt sttt er e e se et et n e eneene e

2 HOPMATUBHBIE COBITKM .. .ottt it e s bbb e oo bbb e bbb b e e bbb ene s 2

R =T oLl W ol gl o X=y s = Lo RO 2

4 OBOBHAUCHMIS oottt b bbb ea et

5 UICTIBITAHMA oot bbb bbb s b et

MpunoxeHne A (o6sa3aTtenbHoe) JINCT faHHbIX MO TEMN/IONPON3BOANTENBHOCT U . .ociiiciiiiec e 12

MpunoxeHne b (06a3aTenbHoe) VicxoAHble YyCI0BUA 418 NPOrHo3a TensionponsBoanTenbHoOCcTU.. 13

MpunoxeHne B (cnpaBo4yHoe) MeToAMKa 3KCTPEMasIbHOrO KAUMATUYECKOrO WCMbITaHUA A5 OLEHKN
MOPO30OCTOMKOCTN COJIHEYHbIX CUCTEM 6bITOBOrO ropsyero BOJOCHAGXEHUA C HapyXHbIM 6akom-

LR oL 1 =Y 2 = PN 16
MpunoxeHune I (cnpaBoYHOE) VicnbiTaHWe Ha AO/ITOBEYHOCTb K/anaHa TEPMOCTATA ..o eererereeeens 27
MpunoxeHne [ (cnpaBo4yHoe) VicnbiTaHne MOMHMEIAWMNTBI ANTA CCT it 29
MpunoxeHne E (cnpaBo4yHoe) MPOTOKON UCTBLITAHUA MOTHUESALMTBI .ccviiiiiiiiiiiiiiieeiisie s 31

MpunoxeHne LA (cnpaBo4yHOe) CBefgeHMA O COOTBETCTBUMW CCbIJIOYHbIX HaUWOHa/bHbIX U
MEXroCcylapCTBEHHbIX CTaHAapTOB MeXAyHapoAHbIM cTaHgapTamM, WCMO/Ib30BaHHbLIM B  KayecTBe
CCbI/IOYHbIX B MPMMEHEHHOM MeXAyHapoAHOM cTaHAapTe

Buénunorpadgus.




FOCT P 55616.2-2014

BeepeHne

HacTtosawwnii ctaHgapT pacnpocTpaHsAeTcs Ha NoTeHuWasibHO oTpuuaTesibHOe BO3AelcTBUE, KOTopoe
MOTyT OKa3blBaTb CUCTEMbl COJIHEYHOro TensocHabxeHusa (CCT) M WX KOMMOHEHTbl, W3rOTOBJ/IEHHbIE
3aBOACKMM cnocob6om, Ha KayecTBO MUTbEBOI BoAbl. EBponelickne cTaHgapThbl pasnunyaloT ABe KaTeropuun
CCT: CCT. wn3roToB/ieHHble 3aBOACKMM cnoco6om (3aBopckme), um CCT. cpenaHHble Ha 3akas
(MHanBMayanbHble). OTHeceHne CCT K 3aBOACKMM WM MHAWBUAYasSIbHbIM SiIBNSieTCA BbIGOPOM KOHEYHOro
nocTtasliMKa, B COOTBETCTBUW CO CAEAYIOWNMN ONpeaesieHNAMN:

1) CCT. wn3roToBJ/ieHHble 3aBOACKUMM crnocobom, (3aBojCKue), nNpeAcTaBNAOT CO60K KOMMIEKT
n3genvii ¢ oAHMM TOProBbIM Ha3BaHWEM W MPOAalTCH, Kak roTOBbI K yCTaHOBKe KOMMEKT 3afaHHOW
KOHurypaunm. CCT aTol kaTeropum paccmaTpuBaloTCA Kak efuHbI NpoAyKT M OLeHMBalTCA B LESI0OM.
Ecnn CCT. n3rotoB/ieHHble 3aBOACKMM cnocobom, (3aBopckue), MOAUMULMPYIOTCA MyTEM WU3MEHEHUS ux
KOHdUrypaunum uam nyteMm U3MeHeHUss O4HOr0 WMAN HECKONbKUX U3 ero KOMMOHEeHTOB, MoAuduunpoBaHHas
cuctemMa paccmatpuBaeTcs kak HoBass CCT, AN KOTOpPoOW TpeGyeTca OTAEeNbHbI KOMMNEKT AOKYMeHTauuu,
BK/tOYaA NPOTOKO/ UCMbITAHWA;

2) CCT. cpgenaHHble Ha 3akas, (MHAMBMAyanbHble), SABAAKTCA cucTeMaMu NM60 cheflaHHbIMU No
WHAUBUAYaNbHOMY MNPOEKTY, NMN60 COB6pPaHHbLIMKU U3 CEPUAHO BbINyCKaeMbliX KOMMOHEHTOB. CUCTeMbl 3TOW
KaTeropum paccmaTpuBalTCs, Kak Habop KOMNOHEeHTOB. KOMMOHEHTbl MPOBEPSAIOTCA OTAEe/IbHO, pe3ynbTaTbl
NCNbITAHWUIA UHTErpuvpoBaHbl AR OUeHKU Bcell cuctembl. CCT. cAenaHHble Ha 3akas, (MHAMBUAYasbHbIE),
noapasfenaoTcsa Ha ABe KaTeropuu:

- 6onbwmne CCT. caenaHHble Ha 3aka3 Mo MHANBUAYalbHOMY NPOEKTY;

- Mmanble CCT. cgenaHHble Ha 3aka3 no TUNOBbIM MpPOeKTaMm.

MNpepnaraemble KOMMOHEHTbI W KOHdpurypaumn CCT, cobupaembiX M3 HUX. OMNUCbIBAIOTCA B Tak
Ha3blBaeMOM acCOPTMMEHTHOM CnucKe (KaTasiore, HOMeHkaType), B KOTOPOM NpuBeAeHbl BCE KOMMOHEHTbI
W  yKasaHbl BO3MOXHble CWUCTEMHble KoHdurypauuun. Kaxgas BO3MOXHas KoHdurypauma CCT,
NCrnonb3yowass KOMNOHEHTbl M3 acCOPTMMEHTHOro cnucka (katasiora, HOMeHK/IaTypbl), paccmarpuBaeTcs
Kak oTAaenbHasa caenaHHasa Ha 3akas CCT.

B Tab6nunue 1 nokasaHa knaccudukauymsa Tunos CCT. N3roToB/IEHHbIX 3aBOACKMM CNOCO60M.

Ta6nuuya 1- KnaccugukaumoHHble npusHakm CCT

CCT. n3rotoB/ieHHble 3aBOACKMM CNOCO60OM CCT. caenaHHble Ha 3akas
(3aBopcKkue) (vnavBuayanbHble)

NHTerpnpoBaHHble CO/THEYHble Cuctembl ropsyero BogocHabxeHua u/vnm
BOJOHarpeBaTtesibHble ycTaHOBKU (CBY), nnmn OTON/EHNA C NPUHYANTENBHOW LUNPKYSaUmen,
CBY aKkKyMynAaLMOHHOIO TUNa MecTHOro ropsiyero cobpaHHble B 3afjaHHOI KOHurypauum ns
BOAOCHabXeHns KOMMOHEHTOB, OMUCaHHbIX B aCCOPTUMEHTHOM
MecTHble cucTeMbl ropsiyero BoOAOCHabXeHNs ¢ cnucke (katanore, HomeHknartype) (B OCHOBHOM
ecTeCTBEHHOW LuupKynsauunen TennoHocuTens MasblX cucTem)

(TepmocuoHHblIE)

MecTHble cUCTeMbl TOpsiYero BoAOCHabXeHns ¢ CnpoeKTupoBaHHble 1 cobpaHHble Ha 3aKka3 CUCTEMbI
NPUHYANTENBbHOW LUPKYSaUnen TeNnoOHOCUTENA  FOpPAYero BOAOCHabGXeHUs n/uam otonneHus

1N OUKCMPOBAHHOWN KOHUTypaumen nomMeLeHnn (B OCHOBHOM 60/bLINX CUCTEM)

MpnmeyvaHunsn

1 CucTeMbl C NPUHYAUTENbHOW LMPKysiumMeid MoryT GbiTb KnaccudumumpoBaHbl W60 kak CCT. U3roToB/IeHHbIE
3aBOACKMM crocobom, sinbo kak CCT. caenaHHble Ha 3aka3, B 3aBMCMMOCTM OT crnocoba npofaxu, Bbl6paHHOro
MNOCTaBLUNKOM.

2 CucteMbl 060MX BUAOB NPOXOAAT MPUEMOYHbIE WCMbITAHUSA C OAMHAKOBbIM HabOPOM MCXOAHbLIX yCnoBui. Ha
npakTuKe YCoBUSt yCTaHOBKN MOTYT OT/INYATbCA OT AaHHbIX YCOBUIA.

3 CCT. 13roToB/ieHHasA 3aBOACKUM CNOCOOOM /19 MECTHOrO ropsiyero BOAOCHAGXEHUSA MOXET ObITb BapnaHTOM
CCT pna oTonneHus MNOMEeLLEHUI, OfHaKO MNPUEMOYHbIE WCMbITaHUA Takux CUCTeM [O/MKHbl MPoOBOANTBLCA MO
VHAVBUAY&/TbHBIM PeriameHTam.
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Renewable power engineering. Thermal solar systems and components.
Solar collectors. Factory made systems.
Part 2. Test methods

fAaTta BBefeHnsa - 2016-07-01

1 O6nacTb NpUMEHEHMNS

HacTofAwwni cTaHgapT ycTaHaBAMBaeT MeTOAbl WCMbITAHWA CUCTEM COJIHEYHOrO TensloCHabXeHus
(CCT wnm cunctema), W3rOTOB/EHHbLIX 3aBOACKMM cnocobom, B COOTBETCTBMM C TpeboBaHUAMMU,
ycTaHoB/ieHHbIMM B TOCT P 55616. HacToawwnii cTtaHgapT Takke BkAOYaeT ABa MeToga WCNbITaHWA no
onpeaeneHnto  XapakTepucTUKU TENSIONPOMIBOAUTE/ILHOCTM MOCPEACTBOM UCMbITaHUA BCeli CUCTEMBI
L,e/IMKOM.

2 HopmaTuBHbIEe CCbINKK

B HacToAwem cTaHgapTe WCMNoab30BaHbl HOPMaTMBHbIE CCbUIKA Ha cliefylolne HauuoHaslbHble W
MeXrocyapcTBeHHble cTaHAapThbl:

FOCT P NCO/TO 10217-2010 3Heprus conHevyHas. Cucrembl Ans nogorpesa Bogbl. PykoBoacTBO
no BbIGOPY MaTepuanos C yie TOM BHY TpPEHHEN Koppo3nn

FOCT P 50571.3-2009 9neKTpOyCTAaHOBKM HWU3KOBO/NIbTHble. YacTb 4-41. TpeboBaHusa pAns
obecneyveHnn 6e3onacHoCTU. 3alWnuTa OT NOPaXKEHNA 3N1eKT PUYECKMM T OKOM

FOCT P 51232-98 Bopga nuTbeBasd. Ob6wune TpeboBaHMA K OopraHmsaumm m meTofam KOHTpPONs
KavyecTBa

FOCT P 51594-2000 HeTpagunuynoHHas 3HepreTuka. CosiHeYHaa oaHepreTuka. TepMUHBI W
onpegeneHus

FOCT P 55616-2013 (EH 12976-1:2006) Bo306HOBNAsieMass 3HepreTuKa. YCTaHOBK/W COJIHEYHbIE
TEepMUYECKMEe U UX KOMMOHEHTbl. CUCTEMbl, N3rOTOBJ/IEHHbIE B 3aBOACKUX ycnoBuax. YacTb 1. O6wwme
TpeboBaHMSA

FOCT P 55617.2-2013 (EH 12975-2:2006) Bo30o6HOBNsieMasi aHepreTunka. YCTaHOBKN COJIHEYHbIE
TepMUYecKme n X KOMNOHeHTbl. CoJ/IHeYHble KONMeKTOopbl. YacTb 2. MeT oAbl UCAbITaHun

FOCT 2761-84 WCTOYHMKM ULEHTPasM30BaHHOIO XO3AACTBEHHO-MNTbHEBOrO0 BOAOCHAGXEHMUS.
FMrneHnYBCKMeE. TexHNn4Yeckme TpebosaHuA U Npasuna Bbibopa

MpunmeuyuaHwne - lNpu NONL30BAHUM HACTOALWWMM CTaHAAPTOM LiesiecoobpasHO MpoBepuTb AeicTBune
CCbI/TOYHbIX CTaHAAPTOB B MHDOPMALIMOHHONM crcTemMe O6LLEro NMoMb30BaHUA - Ha oduLmanbHOM caiTe defepasnibHOro
areHTCTBa NO TEXHUYECKOMY PEryMpoBaHuO U METPO/IOrnn Mo cTaHAapTusaumum B ceTn VIHTEpHET nan No exerogHo
n3gaBaemMoMy WHOPMaLMOHHOMY ykasaTento «HauuoHaslbHble CTaHAapThbl», KOTOPbI ony6/IMKoBaH MO COCTOSIHMIO Ha
1 AHBaps TekyLllero roga, 1 No BbIMyCKaM eXeMeCAYHOro MHPOPMaLMOHHOIO ykasatesia «HauuoHasibHble cTaHAapTbI»
3a TeKylmii rog. Ecnv 3ameHeH CCbUI0YHbIM CTaHAAPT, Ha KOTOpbI faHa HeJaTupoBaHHas CCblka, TO peKoMeHayeTcs
MCMoNb30BaTh AEeCTBYIOLLYIO BEPCUIO 3TOr0 CTaHAapTa C YH4eTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO U3MeHeHuiA. Ecnu
3aMeHeH CCbIIOYHbI CTaHAapT, Ha KOTOPbI faHa AaTMpoBaHHas CCblIKa, TO PEKOMEHAYETCS MCMOMb30BaTb BEPCUIO
3TOro CcTaHgapTa C YyKa3aHHbIM Bbllle roAOM YTBEPXAEHUS (NPUHATUA). Ecnn nocne yTBEPXAEHUS HaCTOSLLEro
CTaHAapTa B CCbUIOYHbIA CTaHAapT, Ha KOTOpbIi AaHa JaTpOBaHHas CCbIIKa, BHECEHO M3MeHeHue, 3aTparmsatoLiee
NOJIOXKEHME, HAa KOTOPOE [laHa CCbI/IKa, TO 3TO MOJIOXeHNe PeKOMeHyeTCs NPYMeHATb 6e3 yyeTa JaHHOro U3MeHEHUs.
Ecnv ccbi10YHbIN CTaHA4apT OTMEHeH 6e3 3aMeHbl, TO MOJIOXEeHNe, B KOTOPOM AaHa CCbI/iKa Ha Hero, pekomeHAyeTtcs
NPUMEHATb B 4YaCTK, He 3aTparvBatoLLeidl 3Ty CCbIKy.

N3paHne ouymnanbHoe 1
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3 TepMUHbI 1 onpeaeneHns

B HacToswem cTtaHgapTe NpUMEHEHbl TEPMUHBbI N onpegeneHua B cooTBeTcTBum ¢ FOCT P 51594 n
FOCTP 55616.

4 O603HavYeHuns

B HacToslweM cTaHfapTe NPUMEHEHbI cneaylolme 0603Ha4YeHus:

Oauxnbl - noTpebneHHas nonesHas gononHutTenbHas aHeprua CCT. nepefaHHas OT AONO/IHUTE/IbHOIO
HarpeBaTens K 6aKy-HakonUTEI0 UKW HaNpPsMy B BOAOMNPOBOAHYI0 ceTb (cM. 5.8.3.2);
Qd - TensoBas Harpyska;
Q1 - 3Heprusa, nepepgaHHaa npu sbixoge u3 CCT;
Qp* - 3Heprus (anekTpuyeckas) AN Hacoca KOHTypa KosiiekTopa 1 ycTpoicTBa ynpaBieHus.

Hc COJIHEYHOE N3JTyYEHUE HA NOBEPXHOCTU KOJINEKTOPA;

o, TennonoTtepu B 6ake-HakonuTene;
Qay, - 9Heprus, oTBefeHHas oT 6aka-HaKonNuUTe st 3alMTO OT neperpesa;
Qia. 3Heprus, nepefaHHas KOHTYPOM KosisiekTopa 6aKy-HakonuTesnto.

5 NcnbiTaHusa
5.1 MOpO30CTOWKOCTb

5.1.1 OCHOBHble NOJIOXeHUs

CobntogeHne TpeboBaHWUli, nepeuncrieHHbIx B 5.1.2-5.1.6, ob6ecneunBaeT NoATBepPXAeHMWE TOro, 4To
cpepcteBa 3awuTbl OT 3amep3aHna CCT  (YHKUMOHUPYIOT AONXHbIM o06pa3om. CywecTByeT MHOMO
BO3MOXHbIX MeTOAO0B 3awWuTbl OT 3amep3aHus, MO3TOMY [0 MPOBEAEHUS WUCMbITaHW [O/KHO ObiTb
onpegeneHo, Kakoii metof NpMMeHseTcs.

Mocne onpepeneHns Mertoja 3awWunTbl OT 3amMep3aHUsA [OJIXKHO ObITb OnpefesieHO ero cooTBeTCTBUE
TpeboBaHUAM HacTosLero ctaHjgapta U pekomeHAaunsaM nNponsBoanUTens.

5.1.2 CucTembl, MCNONb3YylOLU e HeE3aMepP3alo LWy XNAKOCTb (aHTUhpun3)

B CCT. wncnonb3ywuwmx He3amMep3awlWy XWAKOCTb (aHTUdpKn3), KOMMOHeHTbl CCT. KoTopble
noaseprarTca BO3AEWCTBMIO HU3KOM TemnepaTypbl OKpyxatolieli cpefbl, 3anosiHATCA He3amep3atouiel
XNAKOCTbIO (0GbIYHO CMECb FMNKONb / BOAA), UMetoLWw el HN3KY0 TOUKY 3amMmep3aHns.

Ana Takux CCT wncnbiTaHMe Ha MOPO30CTOMKOCTb He npoBoauTcs. OfHaKo, ecnvM UHdopmauum no
TOUKe 3amep3aHua aHTUdpusa OTCyTCTBYeT, TO TOYKa ero 3amep3aHua [O/HKHA OblTb U3MepeHa Wu
conocTaB/ieHa C MMHUMasibHOM TeMnepaTypoi cucTembl, 3afaHHON NpPon3BoOAUTENEM.

NMpumeyaHne - MuHUManbHO gonycTumas TemnepaTypa CCT paBHSeTCA TO4Uke 3amep3aHus aHTudpusa.
Ecnu KOHUeHTpauus aHTudpu3a, Hanpumep [/IMKONW, MpeBblaeT 3afaHHblii npeAen, OH MOXeT 3amep3HyTb 6e3
nospexgeHusi cucTembl. B aTom cnyuyae, MUHUManbHO gonyctumas Temnepatypa CCT MOXeT 6bITb HUXe, YeM Touka
3amep3aHuns aHTudpusa.

MpoBepka TOYKN 3aMep3aHns OCYLeCTBASAETCA NyTeM U3MeEPEHNA KOHUeHTpauuu rnvkonu (Hanpumep,
pedhpakTomeTpoM). Toyka 3amep3aHWsA [OJKHA COOTBETCTBOBATb PeKOMeHAOBaHHOMY MpousBoAuTenem
3HaYeHUO AN8 MeCTHOro knaummarta (MUHMMaZbHO OXwuaaemas TemnepaTypa BO34yxa, paAvauuMoHHoe
oxnaxpaeHve KONIeKTopos).

CocTaB XWAKOCTWN A0/KEH ObITb NPOBEPEH Ha COOTBETCTBME YKa3aHHOMY NpPOn3BOAMUTEIEM COCTaBY.

5.1.3 CucTeMbl C 0O6paTHbIM OTTOKOM

B CCT c o6paTHbIM OTTOKOM MNPV BO3HUKHOBEHUM OMACHOCTU 3aMep3aHus XUAKOCTb U3 KOMMOHEHTOB
CCT, KkoTopble nofBepratoTcsa BO3[eNCTBUIO HU3KOM TemnepaTypbl OKpyXatoLlieid cpefbl, OTBOAUTCS B Gak-
HakonuTeNb ANA Nocfneaylolwero NCNosib30BaHus.

Tpy6onpoBoj KOHTypa KosnekTopa [AOJ/hkKeH OblTb cobpaH B COOTBETCTBMM C PeKoMeHAaunsmu
npoussoauTens, npuBeAeHHbIMU B PYKOBOACTBE MO yCTaHOBKe. B cnyyae OTCyTCTBUSA COOTBETCTBYHOLWMX
pekomMeHAaunii cnefyeT pyKoBOACTBOBaTbLCA NpuioxeHnem b.

HanonHeHne 6aka-HakonuTenss M W3MeHeHWe YPOBHS BOAbl [O/DKHO OTC/NEXWBATbLCA C MOMOLLbIO
MaHomeTpa uan gaTymka ypoBHSA BOAbl. Eciv B cucteme oTcyTCTBYeT MaHOMETP WK JaTynK YPOBHS BOAbI,
TO MOXHO WCMONb30BaTh APYroil cnoco6 AN KOHTPOASA HanosIHEHUA 6aka-HakonuTensi, peKoMeH0BaHHbIM
npoussogunTenemM, B COOTBETCTBMUN C PyKOBOACTBOM MO yCTaHOBKe.
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OTTOK BOAbl M M3MeHeHWe YpPOBHA BOAbl B 6Gake-HakonuTesie AOJ/KHO OTC/AEXWBATbCA C MOMOLLbIO
MaHoMeTpa Uan gaTtymka YpoBHS BOAbI.

Heo6xoAMMO nNpoBOAMTbL MPOBEPKY MPU BbICOKOW Temnepatype B 6Gake-Hakonutesne (npu 90 ®C un
Bbllle) A/19 TOro, 4To6bl 06ecne4ynTb OTTOK BOAbl M3 Gaka-HaKonuTens npu Heob6xoaMmMocTn (cMm. 5.2).

5.1.4 CncTtembl C BOAOOTBOAOM Hapyxy

B CCT c BOAOOTBOAOM HapyXy rMpu BO3HMKHOBEHMW OMNACHOCTU 3amMep3aHus, XWAKOCTb U3
KOMMOHEHTOB CUCTEeMbl, KOTOpPble NoABepralTcsa BO3AEACTBMIO HU3KOW TemnepaTypbl OKpyxatouwei cpegbl,
OTBOAUTCA HapyXy.

Mpun wncnbiTaHnax CCT c BOAOOTBOAOM HapyXy HeobxoAMMO MpoBepuTb paboTy BakKyymMHOro
nepenyckKHoOro KsanaHa B OTKPbITOM M 3aKPbITOM COCTOSAHUWN.

Ecnn B CCT uMMmeeTcs CO/MIEHOWAHbIV CNYCKHOW KnanaH, He3aBUCALWMWIA OT yCTpPOWCcTBa ynpaBieHus,
HEeo6X04UMO CbIMUTUPOBATbL TeMnepaTypy OTKPbITUSA.

Ecnn B CCT wuMmeeTcss He 3n1eKTpUYECKM ynpaBfsiemblli knanaH 3awuTbl OT 3amep3aHus, To AN
NpoBepKM MOXeT 6biTb UCMOMbL30BaH Crpei-3amopo3ka, KOTOpbIM crefyeT BO3feiicTBOBaTb Ha 3/1IEMEHT,
YyBCTBUTENbHbLIA K TemnepaType. WM3mepeHHyl0 TemnepaTypy OTKPbITUSI K/jamaHa cpaBHMBaKOT C
HOMWHa/IbHbIM 3HayeHuWeMm, 3afaHHbIM Mpou3BoAuTeNIeM. BaXHO OTMETUTb, YTO «4YyBCTBUTE/IbHAA» 4YacTb
KnanaHa 3awuTbl OT 3aMep3aHunsa A0/1KHa OblTb pacnosioXeHa NpaBUIbHO.

Tpyb6onpoBoa KOHTypa Kosi/iekTopa [AOJIKeH OblTb cob6paH B COOTBETCTBMW C peKOMeHAauusamu
nponssoanTens, NpuBefieHHbIMM B PYKOBOACTBE MO yCTaHOBKe. B cnyvyae OTCYyTCTBUA COOTBETCTBYIOLWUX
pekomeHAauunii cneayeT pyKOBOACTBOBATbCA NpusioxeHnem b.

[Ona npoBepkn oTTOKa BOAbl HEOOGXOAMMO OTKPbITb CMYCKOBOW KnamaH BPYYHYIO M 3aMepuTb pacxop,
BblTeKatoLeh XNAKOCTUN C NOMOLLbIO N3MEePUTENbHOM eMKOCTU 1N CeKyHAoMepa.

Ecnn B CCT npumeHsieTca 3N1eKTPUYECKM ynpaB/semblii knanaH 3aWuTbl OT 3aMep3aHus, npoBepka
oTBOAa BOAbI A0/DKHA ObITb CAenaHa nNpu oTCYTCTBUN NUTAHUSA.

5.1.5 CucTeMbl C 06beAUHEHHBIMY (PYHKLUAMMN 3aWNTbI OT 3aMepP3aHunsi U yrnpaB/ieHuns

Onss CCT ¢ 06beAuHEHHbIMU (YHKUMSMM 3aWunTbl OT 3amMep3aHus W ynpaB/ieHUsi OO/IKHO 6biTb
NpPOBEPEHO YCTPOMCTBO ynpaB/eHus.

Lna ocyuwecTB/eHUss NPOBEPKU YCTPOMCTBA ynpaB/ieHUs Ha AaTuMK 3alWTbl OT 3amMep3aHust 4OJIKHO
6bITb OTNPaB/IEHO Takoe CMOAeNNPOBaHHOE 3HaYeHMe TeMnepaTypbl, NPy KOTOPOM 3aliMTa OT 3amMmep3aHus
oTkMtovaeTcs. [flanee cnepyeT MefAJieHHO YMeHbllaTb 3HayeHUe CMOAEe/IMPOBAHHON Temnepatypbl U
3amMepuTb TemnepaTypy cpabaTbiBaHUs 3aWuTbl OT 3amep3aHus. [lonyyeHHOe 3HauyeHWe Heo6XO04UMO
CPaBHUTb C HOMUHA/IbHBLIM 3Ha4YeHWeM, 3aaHHbIM NPOU3BOAUTENEM.

5.1.6 ipyrue cuctemsbl

Ona scex agpyrnx CCT cucTtema ynpaB/ieHUA HAacCOCOM, CMYCKHOI KfanaH unm niobble gpyrue cpegcrea
WM CUCTEMbI 3aliuTbl OT 3amMep3aHus [OJIKHbl ObiTb MPOBEPEHbl B COOTBETCTBUM C YKasaHUAMU
npoussoanTeNnsa U C MWUHMMaNbHO AOMNYCTUMOW TemnepaTypoii, Takxe ykasaHHOW npoussogutesnem. Ans
KOMMIEKCHbIX KOJI/IEKTOPHO-HAKOMUTENbHbIX CUCTEM WAN O6bIX APYTUX COJIHEYHbIX CUCTEM 6bITOBOrO
ropsyero BoAocHabxeHusa ¢ 6akoM-HakonuTenem, pacnoslioXeHHbIM Ha OTKPbITOM BO3AyXe, AO/KHbl ObiTb
nposefeHbl creumnasnbHble NCNbITAHUSA HA MOPO30CTOMKOCTb (CM. B.1 npunoxeHus B).

5.2 3awwuTta OT noporposa

5.2.1 Uenb ncnblitaHnsa

Lienbto UCNbITaHUA 3awWMThl OT NeperpeBa siIBASIETCS onpeaeneHue:

- Kak CCT 3awueHa oT NOBPeXAeHNA;

- Kak nosib3oBaTesb 3awulieH OT OXOroB ropsiyeil BoAoOW NpW MCNONb30BAaHWW CUCTeMbl Moc/ne
neprvoAoB OTCYTCTBMA ropsiveli BoAbl UM HEMCMPABHOCTU 3/1EKTPUYECKOTO NUTaHUSA.

5.2.2 O6opypoBaHue

[na npoBefeHns UCNbITaHUA 3aliMTbl OT Neperpesa UCMoOJb3ylOT criefytloliee o6o0pysoBaHme:

a) nNMpaHoOMeTp, MMeWWin MUHUMaZbHO HeobXxoAuMble XapakTepucTuku, ykasaHHble B TOCT P
55617.2. AN N3MepeHUA COJIHEYHOrOo U3NYYEHUS WU AN U3MEPEHUSA KOPOTKOBOJIHOBOIO W3/lyYeHUSA OT
MCKYCCTBEHHOIO UCTOYHWUKA, B C/lyyYae eC/in UCMbITaHNA NPOBOAATCA BHYTPU NMOMELLEHUA C UCNONIb30BaHNEM
CUMYNATOPa COJTHEYHOTO U3TYYEHUS;

6) o6opyfoBaHWe ANA U3MepeHUs TemnepaTypbl, pacxoga U ob6bema ropsiyeil BoAbl, NpoTeKatoLleit
BHYTPU CUCTEMBbI;
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B) HapyXHblIli ucnblTaTeNbHbIi CTeHA4 WAW  CTeHA AN UCNbITaHWU  BHYTPW  MOMeLLeHus,
npegHasHavyeHHbIn gnga yctaHoBkn CCT C KO/IN1EKTOPOM, PacnolIoKeHHbIM MO yKa3aHHbIM Npou3BoaunTesnem
YrNIOM HaK/10Ha;

r) cuctema BoJOCHabXeHNs C perynmpyemoi Temnepatypoii n gaBneHvem B gnanaszoHe ot 5 5C go 25
°C n ot 200 go 600 klMa COOTBETCTBEHHO.

McnbiTaHne 3awunTbl OT rneperpesa MOXeT OblTb MPOBEEHO C WCMNOJIbL30BaHWEM WCKYCCTBEHHOIO
MCTOYHMKA CBETa WM Ha OTKPbITOM BO34yXe.

5.2.3 MeToaunka

CCT. ucnonb3yemas As18 NpoBefeHnNs UCNbITaHUA, N AOKYMeHTauUsa Ha Hee J0/KHbl OblTb NPOBEPEHbI
Ha Haluyme  ycTpoicTB  obecneyeHus 6esonacHoctn  OT neperpesa, Hanpumep, Hanu4iune
npefoxpaHnTeNbHbIX K/anaHOB W APYrMX YCTPOWCTB 3awWuTbl OT neperpeBa. NpoBepsloT MpaBUbHOCTb
YCTaHOBKM YCTPOWCTB 3alinTbl OT NeperpeBa, a Takke OTCYTCTBME KanaHOB MexXAy 3/ieMeHTaMun CUCTeMbI U
nepenyckHbiMu knanaHamun. na CCT. cogepxawmx HesaMmep3alowyl XUAKOCTb, Takas NpoBepKa [0JDKHa
6bITb NpoBeAeHa TakuM 06pa3om, YTOGbI NPeAOTBPaTUTL YXyALleHUe KayecTBa He3aMep3alLWwen XMaKkocTu
B pe3y/ibTaTe BO3JeliCTBUSA BbICOKUX TeMmnepaTtyp (cMm. 5.6).

Ecnn B KoHType CCT wncnonb3yloTCA HemeTasl/IndyeckMe matepuanbl, TO AO/DKHa OblTb M3MepeHa
Hambosnbllas Temnepatypa B X04e UCNbITaHMA 3alnTbl OT Neperpesa, KOTopas BMOCNeACTBUM HYXHa byaeTt
ANA VCNbITaHUA Ha npefesibHOe faB/ieHune.

MeToauka NpoBeAeHNA UCNbITaHNA 3aWNnTbl OT Neperpesa COCTOUT B cnefyloWwem:

- CCT MOHTMPYIOT B COOTBETCTBUM C WHCTPYKUMAMMU NO YCTaHOBKE BMeCTe C KOJIJIEKTOPOM,
OPVEHTUPOBAHHbIM K COJIHEYHOMY MOJYAHIO ANS HApPYXHOro0 WCMAbITAHUA WAN  OPUEHTUPOBaHHOMY
HOPMa/IbHO OTHOCUTESIbHO NCKYCCTBEHHOIO UCTOYHUKA A1 UCMbITAHUSA BHYTPU NOMeELLeHNS;

- OCylecTBAAT nogady BOAbl M3 CUCTEMbl BOAOCHaGXeHUA W NoAfepXuBalT faB/ieHWe BOAbl B
6ake-HakKoNnTene;

- NOAKM0YAT NUTaHME COMM1acHO NHCTPYKLUAM MO yCTaHOBKe:

- ANA HapyxHoro ucnbitaHuna CCT go/mkHa paboTaTb 6€3 oTBOAa ropsiueil BoAbl U3 CUCTEMbI MUHUMYM
yeTbipe A4HA NoOAPSAA U A0 TexX Mop. Noka B TedHeHue ABYX AHEN noAapsaf 3HAYEHMe COSTHEYHOro M3yYeHUs Ha
n0CKOCTU KonnekTopa 6yaeT npesbiwaTb 20 MAx/M2 B AeHb U 3HavyeHue TemnepaTypbl OKpyXatol,ero
BO34yxa byaeT npesblwatb 20 °C B Te4eHME COSIHEYHOro NONYAHS.

- ANA ucnbiTaHua BHYTpM nomeuweHns CCT gonxHa pabotaTtb 6e3 oTBoAa ropsiyeli BoAbl U3 cucTeMbl
npu TemnepaType OKpyxatuero sosgyxa B (25 * 2) °C u npu M3/ly4eHUU WCKYCCTBEHHOIO MCTOYHMUKA
MUHUMYM 1000 BT/M2Ha Na0OCKOCTU KOJIJIEKTOpa B TeYeHue MATU YacoB:

- AN HAPYXXHOTO UCMbITAHUA OTKAOYAIOT 3/1eKTpMYeckoe nutaHue, nocne yero CCT gonxHa paboTaTb
[0 Tex Mnop. NokKa Co/IHeYHOEe n3/lyYeHne Ha MNOCKOCTU KOJIleKTopa He npeBbicuT 20 MX/M2 B fieHb uniu Ao
Tex rnop, noka KOJI/IEKTOP MOJIHOCTbIO «OCYLUUTCA»;

- ANA UCNbITaHNUA BHYTPY NOMELLEHUS OTKAKOYAIOT 3/IEKTPUYecKoe nnutaHue, nocne 4Yero BO3AeniCTBYOT
Ha CCT usnyyeHuem 1000 BT/M2 B TeueHue 4eTblpex 4acoB WKW [0 TeX MOpP, NOKa KOJI/IEKTOP MNOJSIHOCTbIO
«OCYWUTbLCA».

- He3aMeA/INTeNIbHO HauyuHarT oT60p o6bema BoAabl Gosbliero, 4Yem o6beM BOAbl BCEW CUCTEMbI C
pacxogom (2-10 * + 3-10'5) m3c ((10 £ 1) A/MuH].

5.2.4 Tpe6oBaHNS K NPOTOKONY UCNbITAHWUN

B NpoTokon McnbITaHW JO/XKHbI 6bITh BKAIOYEHbI Crieaylolmne pesynbraTbl:

- Mapka u mogens CCT. Bk/toyas npunaraemble yCTPONCTBA 3alUTbl OT Neperpesa;

- Yro/1 Hak/ioHa KOJ1JIeKTopa;

- 3HayeHus TemnepaTtypbl ropsuyeli Bogbl npu otéope u3 CCT B 3aBUCUMOCTM OT BPEMEHU U OOLLMNA
o6bem cnylweHHOW BOAbI, a TakXe OTMeTKM O Hannyuu napa (ecnun Habnwogancs);

- onucaHune cocTtoaHna CCT w©n oOTAesibHbIX KOMMOHEHTOB MOC/Ae WCNbITaHUA WM  Kakue-nn6o
HEeUCnpaBHOCTU B TeYeHWe WUCNbITaHWUsA, C NOAPO6HLIM onucaHuem nw6oro Aedekra, KOTOPbIA MOr 6bl
noBAuATL Ha npurogHocTe CCT K akcnayatauuu, Takume Kak B3fgyTue Tpy6 M KOMMNOHEHTOB CUCTEMbl WAK
yTeuka.

5.3 icnblTaHHO AaB/€HHOM
5.3.1 Uenb

Llenbo ucnbiTaHNa faB/fieHVUEM SABSeTCA onpefesieHne HOMUHa/IbHOro rmapaB/iMyecKoOro fas/ieHns
BCeX KOMMOHEHTOB " COe,qI/IHeHI/IVI CCT. yCTaHOBﬂeHHOIZ B COOTBETCTBUN C UHCTPYKUMNAMU NMponussogunTens.
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5.3.2 O6opynoBaHue

[ns npoBefeHVs UCMbITAHNA AaB/IEHNEM MUCMObL3YIOT cleaytlollee o6opyaoBaHue:
- NNaTOpPMy MU ONOPHYH KOHCTPYKLMIO A5 YCTAHOBKN CUCTEMBbI;

- UICTOYHUWK PeryiMpyemoro rufpaB/nyeckoro gaBneHuns;

- MaHOMeTp AN5 onpefeNneHns UCMbITaTeNIbHOrO faB/eHNs

- BbIMYCKHOI KnanaH;

- CTOMOPHbI KnanaH.

5.3.3 Mopbl 6e3onacHoOCTH
PekomeHayeTca obecneunTb B3pbiBO6e3onacHoe orpaxpgeHue npu ncnboitaHum CCT. B KOTOPbIX €CTb

6ak-Hakonutenb, MMe}OmMVI BO34YyWHOe BK/KYeHne.

5.3.4 MeToauka

CCT, ucnonb3yemasn A8 NpoBefeHNs UCMbITaHUA, U OKYMEHTaLMUA Ha Hee A0/IKHbl 6biTb MPOBEPEHbI
Ha  Hanuyve  ycTpolicTB  oGecneyeHuss  6Ge3onacHoCTu OoT neperpesa, Hanpumep, Hanuune
npefoxpaHUTesibHbIX KAanaHoB W ApPYyrnx ycTpPOWCTB 3aluTbl OT neperpesa. [poBepsalT NpaBUIbHOCTb
YyCTaHOBKM YCTPOWCTB 3aliMTbl OT Neperpesa, a Takke OTCYyTCTBME KNanaHOB MeXAy 3/1eMeHTaMun CUCTEMbI U
nepenyckHbIMKU KnanaHamu.

MpoAo/IXNTENBHOCTL UCMbITAHUA AaB/IeHUEM AN MeTa/INYecKUX mMaTepuasnioB coctaBifeT 15 MuH.
Ecnn B KakoW-nn60 4acTu KOHTypa CUCTEMbl UCMO/Mb3YIOTCSA HemeTan/imyeckne martepuanbl, TO 3Ta 4acTb
AONXHa 6blTb WUCMbITaHa fAaB/ieHMeM B TeyeHWe OAHOro 4yaca npu camoli BbICOKOlM TemnepaTtype,
M3MepPEHHOI B UCMbITaHWN 3aWnTbl OT Neperpesa, nawc 10 °C.

MeToaunka NnpoBefeHNa UCMbITaHUA AaB/IEHNEM COCTOUT B ClefyloWwem:

- CCT ycTaHaB/nBaloT Ha UCNbITaTe/IbHbIA CTEHA B COOTBETCTBUU C UHCTPYKUMAMWU NpOu3BOANTENSA:

- nepenyckHoli knanaH Heo6XOA4MMO 3aKpbiTb, W, MO BO3MOXHOCTW, He AOMNyCKaTb €ro OTKpbITME B
TeyeHne UCNbITaHUSA;

- MaHOMeTp 1 BbINYCKHOW K/anaH NoAcoeAuHSIOT K BbIXOAY ropsiveii BoAbl CUCTEMBI;

- CTOMOPHbI/ KnanaH W MCTOYHWUK TMAPaBMYECKOro faB/ieHUs MNOACOEAMHSIOT, MUCNofb3ys BoAy B
KayecTBe UCMbITaTe/IbHON XUAKOCTU, K BXOAY XON0AHOW BOAbl CUCTEMbI;

- CCT HanosHAT BOAOW, UCMONb3YyA MCTOYHUK FMApaB/IMYECKOro AaBJfieHUsi; BeCcb Bo3Ayx u3 CCT
BbIMyCKalOT, HACKO/IbKO BO3MOXHO, Yepe3 BbIMYCKHOM K/anaH Ha BbiXxofe ropsivyeli BoAbl CUCTEMbI;

- faBJieHne ycTaHaBNMBalOT paBHoe 1,5 3Ha4YeHWI0 MakcMmasibHOro paboyero faB/ieHUsA, YKa3aHHOro
npoussoanTesiem:

- UCTOYHUK AaB/IEHUA OTAENAIOT, 3aKpblB CTOMOPHLIV knanaH, n hukcupyoT nokasaHMs mMaHomeTpa B
Hayane ” B KOHLe criegyowero 15-MMHYTHOro nHTepBana;

- paBneHme CCT co6pacbiBaloT 4Yepe3 BbIMYCKHOW knanaH W UKCUPYIOT Haanyve wbbix
YCTaHOBUBLUNXCA gedopmManunii n yTeyek XMAKOCTM B KOMNOHEHTax uin coeguHeHnax CCT;

- BbIMYCKHOMA knanaH, MaHOMeTp, CTOMOPHbI KnanaH W WCTOYHUK [MAPaB/INYecKoro pAabrieHus
oTcoegnHaT oT CCT. Ana CCT. CKOHCTPYMPOBaHHbIX 6€3 Ten/1I006MeHHNKa N OTAE/IbHOIO FrepMeTUYHOro
KOHTypa TensioobmeHa, crnegytolime Tpe6oBaHUA HACTOSIWEN METOAUKM He MPUMEHSIOT;

- BbINYCKHOWM knanaH W MaHOMeTp MNOACOeAUHAT K CMYCKHOMY OTBEPCTUIO KOHTypa TensoobmeHa
cuctembl. CTOMNOPHbIA KkNanaH W MWCTOYHUK TUAPaB/IMYECKOTO AaB/IeHUA MNOACOeAUNHAIT, MWCNONb3ys
YCTaHOBJIEHHYIO NMPOU3BOAUTE/IEM XUAKOCTb TEMN/I006MEHA, K BXOAy KOHTypa TennoobmeHa CCT;

- CCT HanoJsIHAT XUAKOCTbIO, UCMOJ/Ib3yss UCTOUYHUK TMAPaB/INYECKOro AaBJieHUs, U BbIMYCKalOT BeCb
BO3/YyX W3 KOHTypa, Hacko/IbkO BO3MOXHO, 4Yepe3 BbIMYCKHOM KnanaH B CMYCKHOM OTBEPCTUM B BepxXHeW
4acTu KOJNEeKTopa,

- AaBfieHne ycTaHaB/MBalOT paBHoe 1,5 3Ha4YeHU0 MakcumasibHOro pabo4ero faB/ieHUs, YKa3aHHOro
npoussoanTesiem:

- NCTOYHUK AaBNeHna OTAEeNAT, 3aKkpbiBas CTOMOPHbLIA knanaH, n UKCUPYIOT NOKasaHWA MaHomeTpa
B Hayajle n B KOHUe cnegytouiero 15- MMHYTHOro nHTepsana,

- pasneHne CCT cb6pacblBaloT 4epe3 BbIMYCKHOW knanaH u dukcupyoT Hanunuume obbix
yCTaHOBUBLLUNXCA AedopMaLnii n yTevyek XNAKOCTU B KOMMNOHeHTax nnm coegmHeHnsax CCT.

5.3.4 Tpe6oBaHMA K NPOTOKONY NCNbITaHWN’

MpoTOKON UCNbITaHU AO/KEH coAepXaTb 3Ha4YeHUne MakCcuMasibHOro NMPUHSATOrO AaBJ/IeHUS, 3HaYeHUs
AaBneHWin B Havasne M B KOHUe 15 MWHYTHOro MWHTepBasia MWCMbITaHUA, a TakxXe Hanuune nO6bIX
YCTaHOBUBLUNXCA AedopMaLmnii 1 yTeyek XUAKOCTU B KOMNOHeHTax Ui coegnHeHnax CCT. Takxe [O/HKHO
6bITb OTMEYeHO, ec/nn ucnbiTaTeNlbHOe pAaBfieHWe 6blN0 MeHble 4YemM 1.5 3Ha4YeHUss MakCUMasbHOro
pabouero gaBnieHns, yka3aHHOro NnponsBognTenem.
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5.4 KayecTBO BOAbl
KauyecTBO BOAblI onpepesiserca B coorsercTBun ¢ FOCT P 51232.

5.5 MosiHnesawmnTa
Tpe6oBaHuA K ucnbiTaHuto CCT no MonHuesawmute 1M chopma NPOTOKONA MCMNbITaHWA NpuBefeHbl B

npunoxexnax i un E.
5.6 CpepgcTBa 3awWwnTbl

5.6.1 MNpepgoxpaHUTesibHble KJlanaHbl

Mpun nposepke gokymeHTauum Ha CCT Heo6XO0AMMO MPOKOHTPOAMPOBATb, 4YTOObl KaxAblA KOHTYpP
KOJI/IeKTopa WUAK rpynmna KOHTYpOB KO/lfieKTopa 6bl/I OCHaleHbl Kak MUHUMYM OAHUM MNpefoXpaHuTeNIbHbIM
KnanaHoM.

Heob6xoanMo npoBepuTb TexXHWYEecKoe oOnucaHue npefoxXpaHUTesbHbIX KnanaHoB Ha npegmeT
cOOTBeTCTBUSA TpeboBaHuaM, npmBeaeHHbIM BT OCTP 55616 (cm. 4.4.1).

Heob6xoaqnmMo npoBepuTb pasmep MpefoxXpaHUTENbHOroO knanaHa Ha MnpegmMeT COOTBETCTBUSA
Tpeb6oBaHuaAM, npusegeHHbiM B TOCT P 55616 (cm. 4.4.1).

Heo6xoanmo npoBepuTb, 4YTO TemnepaTypa Tensonepegatouweli cpeabl npu cbpoce paBneHUs B
npefoxpaHUTeNIbHOM KfanaHe npeBbillaeT MakCMManbHO AONYCTUMYK TemnepaTypy Tensionepegatoliein
cpefbl.

KnanaH TepmocTarta fo/xeH 6biTb UCMbITaH Ha A0/ITOBEYHOCTb B COOTBETCTBUU C NpUIoXeHneMm I.

5.6.2 NpepgoxpaHUTesibHble U paclWUpuUTebHble KaHabl

Mpwn nposepke gokymeHTaumn Ha CCT Heo6x0AMMO NMPOKOHTPO/IMPOBATb, YTO NpefoXpaHuTesibHblie 1
pacwmnputesnbHble KaHanbl He 6bl/IN NOABEPXeHbl 6/IOKNPOBKE.

Heo6xoanMo NpoBepuT BHYTPEHHUIA AvameTp pacliMpuTeNbHOro KaHana Ha npegmeT COOTBETCTBUSA
Tpe6oBaHusAM, NnpuBeaeHHbIM B TOCT P 55616 (cm. 4.4.2).

Mpn npoBepke fgokymeHTauun Ha CCT Heo6XoAMMO MNPOKOHTPONMPOBAaTb, 4YTO paclUpUTeNbHbINR
KaHan u npeaoxpaHuTenbHbIR KaHan noAcoeAuHeHbl W pacnofnaralTCcAa TakMMm Cnoco6oMm, 4TO6bI
npefoTBPaTUTbL HakananBaHue rpsA3un, ocagka UM NoAoGHbIX 3arpsi3HEHUA.

5.6.3 OTBOAALWME KaHaNbI
Heo6xoAMMO NpoBepuUTb rMAPaBAINYECKYO CXEMY U floKyMeHTauunto Ha CCT, uTobbl y6eanTbCa B TOM,
4TO OTBOAALWMI KaHa/n COOTBeTCTBYeT TpeboBaHusA, npuBedeHHbIM B TOCT P 55616 (cMm. 4.4.3).

5.7 MapkupoBka
Heob6xoAnMo nNpoBepuTb MapkKMpoBkKy wan 3TukeTky CCT. a Takke OUEeHUTb MNOJIHOTY
npefoCcTaB/IEHHOW MHOpMaLMn No cucteme B cootTBeTcTBUM ¢ TOCT P 55616 (c™m. 4.7).

5.8 Tennonpon3BoANUTENbHOCTb

5.8.1 O6WwmMe NonoxeHuns

TennonpoussoantenbHocTe CCT onpenenstoT No MeToAWKe, ONUcaHHoOW B 5.8.2, U npeacTaBnsoT B
Buae, onncaHHbim B 5.8.3.

MpumMeyaHune - TennonpomssoautTenbHocTb CCT 3aBUCUT OT WHAMBUAYaSIbHOM COOPKM M haKTUYECKUX
rPaHNYHbIX YC/I0BUIA. UTO KacaeTcs Tern/ioBbIX NOTepPb B 6ake-Hakonutesie, MOMMMO MJIOXO TEN0n30AUUN, MPUUMHON
yBE/IMYEHUS TEMOBbIX MOTEPb C/IYXXWUT TJIOXO CMPOEKTUPOBAHHbIE COEAVMHEHMWS, W3-3a KOTOPbIX MOABAseTCA
eCTeCTBEHHasi KOHBEKUUS BHYTpW TpyObl. 715 TOro, 4tobbl nsbexarb Takoro adpdekra, Heo6XoAMMO MPOEKTMPOBaTb
TPyObl Tak. YTOObI NPeAOTBPaTUTL NOSIB/IEHWE €CTECTBEHHOW LMPKYNALUMN BHYTPU TpyObl. ITO. K NpUMepy, MOXeT 6bITb
[OCTUrHYTO NMYTEM PaCMOsIOKEHME TPYObI MO HUCXOAALWEN IMHUM Nocrie 6aKa-HAKONUTENSt UK C NMOMOLLbIO CUdOHa.

5.8.2 MeTogunka ucnblTaHmAa

[Ons onpepeneHuns TennonpoussoguTenbHoctn CCT Heo6XxoAMMO MCMOAb30BaTb OAWH W3 MeTOAOB
VcnbITaHW, NpuBeAeHHbIX B Tabnuue 2.

MeTon wucnbiTaHnA cornacHo [1]. NPUMEHAT K COJIHeYHbIM CUCTeMaM TernjiocHabXeHnsa u K
COJIHEYHbIM cucTeMam A/ NpeABapuUTe/sIbHOIo Harpesa BOAbl.

MeTopA vcnbliTaHUA cornacHo [2]. NPUMEHSIOT 419 BCeX TUMOB CUCTEM.
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Ta6nwuuya 2 - Bbibop MeToAa UCMbITAHWA TEMONPON3EOAUTENIBHOCTY

MeTopa ucnblTaHus CosiHe4YHasi cuctema c CosfiHeYyHas cucTema
[OMOJIHUTENIbHBIM HArPeBOM TENN0CHABXEHUsI U COMHEeYHasi
cuctema Ans npeABapuTesibHOro
HarpeBa
[1] (CSTG) HeTt la
PUDST) la

NMpumeyaHune - HekoTopble CCT AONYCKatOT OTK/IOHEHUS OT yKasaHuii Mo YCTaHOBKE, YTO MOXET NOBAUSTb Ha
NpPOV3BOAUTENBHOCTL  CUCTEMbl. B cniyyasx, Korga cpefja He  OMPeAensiercss  OAHO3HAYHO  YC/IOBUSMMU,
npeaocTaBeHHbIMA B NPUAOXEHUN B. ANa UcnbITaHWs AO/MKHBI ObITb BbIGPaHbl HauGoee He6aronpUsTHbIe YCI0BUS.
K npumepy. CCT C ecTECTBEHHOWN UMPKynsumMeli [O/MKHbI BbiTb UCMbITaHbl NPU YCNOBUSX, Korga 6ak-HakonuTtenb
pacnonaraeTcsi Kak MOXHO HWXKe OTHOCWUTE/NIbHO KOJI/IeKTopa W A/IMHa caMoW A/IMHHOW Tpy6bl Mexay KOMIEKTOPOM 1
6aKOM-HaKoNUTENIEM ONpPeaensieTCsl NPON3BOAUTENEM.

5.8.3 TporHo3 ronoBbIX Noka3aTtenem

5.8.3.1 OCHOBHbI€ MOIOXEHURA

NMpumevyaHune - flanee ykasaHbl Nokasatenun Tonbko ansa CCT Ana NoaroToBku ropsiveli Bogpl.

YHUMLUMPOBaHHbIE UCXOAHbIE YCNOBUA A5 pacyeTa TensonponseogmtenbHocTu CCT ykasaHbl B NpuioxeHun b.
M3 pe3ynbTaTtoB UCMbITaHWA 4151 3TUX YCMOBUIA A0/MKHBI BbITb NOMYYeHbI CneaytoLive nokasarenn npon3BoauTeNIbHOCTH:

a) 4151 CONMHEYHOl CUCTEeMbI C [ONO/THATE bHLIM HarpeBOM:

- NnoTpe6aeHHast nonesHas AONONHUTeIbHas aHeprusa Oturnvd.

- 3Heprus (anekTpuyeckas) A1a Hacoca KOHTypa KOJiiekTopa 1 ycTpoiicTBa ynpasrieHust Qp*.;

6) 419 CO/THEYHOI CUCTEMbI TEN/TIOCHAOXEHNS U COMTHEYHON CUCTEMbI A4S NpeaBapuTe/IbHOro HarpeBsa:

- 9Heprus, nepegaHHas nNpu Bbixoge n3 CCT Qt;

- [ONS COMHeuHoi aHepruu ftol:

- 3HepruA (anekTpuyeckas) A1a Hacoca KOHTypa KOJiiekTopa v yCTpoicTBa ynpaB/ieHns (ecnwn ecTb).

5.8.3.2 PacuyeT noTpe6/sieHHOV MNoNe3HOW [ONOMHUTENbHOW 3HEpPrMn AAA COJIHEYHOW cucTembl C
AOMOMIHNTENIbHBIM HarpeBoM

PacueT rofoBoii NoTpebseHHOW NONe3HOW AONONHUTEeNbHOW 3aHeprun OaMINe NPou3BOASAT C MOMOLLbIO
KOMMbIOTEPHOTO  MOAENNPOBaHNS  (JONTOCPOYHbIV  MPOTrHO3 NPOU3BOAUTENBHOCTM), Kak YykasaHo B 5.8.2.
[ononHnTenbHble napamMeTpbl BeWYMH, BXOAsiLME B 3HEpreTmyeckuii 6anaHc COMHEYHOW CUCTEMBbI C
[OMOSTHUTE NbHLIM HarpeBoOM W OAHUM 6GaKOM-HaKoNUTeseM, NokasaHbl Ha PUCYHKe 1.

Ecnu conHeuyHasi cuctema C 4OMNOJIHUTE/IbHbIM HAarpeBOM He MOXeT o6ecrneynTb TEMIOBYIO HarpysKky B
TOW CTeneHw, 4To JOcCTaBnsieMas A0 MOMb30BaTeNsl IHEPrus MeHblie, yem 90 % OT rofoBOW TennoBoi
Harpysku To. 3TO A0J/1)XHO 6bITb OTPAXEHO B NPOTOKO/E UCMbITAHUSA.
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1- KONNEKTop; 2 - Hacoc; 3 - 6ak-HaKonuTesb; 4 - AOMOMHUTENbHbIW HarpesaTesb
5 - yCTpOICTBO ynpaBfieHusi; 6 - xofiogHas Boga

PucyHok 1 - QHepreTuueckuii 6anaHc NS CO/THEYHON CUCTEMbI C A4OMOSTHUTENIbHBIM HarpeBoM U O4HUM
6akoM-HakonuTenem (Nnpumep)

5.8.3.3 PacueT pJonu CcoNHe4YHO!W 3HepPrun pf[nA COJIHEYHONW CcucTeMbl TennocHabxeHus

CO/THEYHOl cucTeMbl ANA NpeaBapuTeNbHOroO Harpesa

Heo6xoanmMo BblUMCANTE 6GanaHC 3HEPrun CucTeMbl B FOAOBOM pa3spese. ITOT pacyeT BK/I4YaeT
criefyloue BeNMUYUHbI AHEPTUA (CM. PUCYHOK 2 Y PUCYHOK 3). NOACHUTAHHbIX C UCNOJIb30BAHUEM UCXOAHbIX
[AaHHbIX U YCNOBWIA, NpUBeAEeHHbIX B NpUaoXeHun b;

- Oa- Tennosas Harpyska,;

- 0 L- sHeprus, nepegaHHas npu ebixoge ns CCT;

- Opar- aHeprusa (afiekTpuyeckas) 4N Hacoca KOHTypa KoJsilekTopa 1 ycTpolicTBa ynpaBJ/ieHUs.

MoTpebnsaeman aHeprua OJlgonkHa 6bITb paccynTaHa B cooTBeTcTBUM € 5.8.3.4.

MpnmeyvaHunsn

1 VicxogHbIMM TOUKaMun 7151 pacyeTa Harpyskm O: SBNAOTCA BXOZ, B 6aK-HaKONUTE b UAN BXO[, B TEN/TI00OMEHHNK
CO CTOPOHbI Harpysku. /icxogHbIM 3HauyeHMeM TemrnepaTtypbl 4719 pacyeTa Harpysku siBfisieTcs Temneparypa XOofo4HOM
BO/bl. TennoBble NOTEPU KOHTYPa LIMPKYNALUN He BKIHOYAKOTCA B pacyeT Harpysok.

2 ConHeuHas cucTtema npeABapuTeNIbHOrO HarpeBa - 3TO COJIHEYHas cucTema Ans NpeaBapuTesibHOro Harpesa
BOAbl WM BO3dyxa Mnepef, BXOAOM B Kakoli-mbo Apyroi TuM yCTaHOBOK HarpeBa BOAbl WAM BO3fyxa. Takue Tunbl
YCTaHOBOK He SIBMSIETCS YaCTblO COMTHEYHON CUCTeMbl NpeABapuTeNIbHOro Harpesa. TakuM 06pa3om, A/ Takoro Tvna
cuctem sHeprus O4. noctaBnsemasas CCT. paccuutbiBaeTcA Ha Bbixoge M3 CCT, a TensoBble MOTEPU PaBHAKOTCA
TensoBbIM NoTepsiM B 6ake-Hakonutene O (CM. pUCYHOK 3).

3 logoBas TennoBas Harpyska paccuMTbiBaeTCs C UCMOMb30BaHVEM O6beMa Harpysku, Temnepatypbl XO/04HON
BOAbI! M MPUHATO TeMnepaTypbl ropsiveli BoApl B COOTBETCTBUM C MpUIoXKeHWeM B HacTosiero ctaHgapTa.

[Lonsa conHeuHol aHeprun fm - 3To aHeprus, noslyyaemasi OT CO/THEYHON YacTU CUCTEMbI pasgesieHHas
Ha MOJIHYI0 Harpy3Kky cucTeMbl (TensoBas Harpyska):

- QJQam (1

n
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1- KONNekTop: 2 - Hacoc; 3 - 6Gak-HaKo/UTeNb; 4 - YCTPOWCTBO ynpaB/ieHUs:
5 - xonopgHasa Boja

PucyHOK 2 - JHepretuyeckuit 6anaHc ANs COMHEYHOW CUCTEMbI TeN0CHaGXeHUs

1- konnektop: 2 - Hacoc; 3 - 6ak-HakonuTesnb; 4 - AOMNOSIHUTENbHbIV HarpeBaTefb
5 - ycTpoiicTBO ynpaB/sieHusi. 6 - Xo/slogHas Bojga: 7 - cucTemMa npeaBapuTesibHOTO Harpesa: 8 -
[0NOJIHNTENbHbIE HarpeBaTe/ibHble YCTAaHOBKWU

PucyHok 3 - JHepreTMyeckuiti 6anaHc AN COMHEYHbIX CUCTEM NpeaBapuUTeIbHOIO Harpesa
5.8.3.4 PacueT noTpeb6asiemMoii aHeprum

PacueT rogoBoii noTpe6nsemMoi 3Heprum, Heob6XOAUMOW AN HACOCOB, KOHTPO//IEPOB WU T.A..
Heob6xoanmMo npomnsBecTn B cooTBeTcTBUM ¢ FOCT P 55616 (cm. 4.6.3).



FOCT P 55616.2-2014

5.8.3.5 T[lpeacTaBsieHne nokasaTesnieil NPoN3BOANTENILHOCTU

Pe3ynbTaTbl nokasaTenei, onpegeneHHbix B 5.8.3.2-5.8.3.4. fo/DkHbl 6bITb NpeacTaB/ieHbl AN
obbema(-0B) Harpyskm, Kak ykasaHo B npunoxeHun B. Ana CCT. n3roTtoB/NI€HHbIX B 3aBOACKUX YC/IOBUSAX,
[0/KHa Ucnosib3oBaTbCcsa hopmMa NPOTOKONA, MPMBeAEeHHasa B MPUIOXeHUn A.

5.9 Cnoco6HOCTb CO/THEYHON CUCTEMbI C A4ONOSIHUTE/IbHLIM HarpeBOM o6ecneynBaTb HaArpysky

5.9.1 OcHOBHbIe NONOXeEHNA

McnbiTaHe cNOCOGHOCTU COMTHEYHOW CUCTEMbI C AOMOMHUTENIbHBIM HarpeBoM o6ecneynBaTb Harpysky
[O/MKHO 6bITb NpoBeAeHO AnsA  Toro, 4tobbl oOnpeAennTb CMOCOGHOCTb COJIHEYHOW CUCTEeMbl C
[OMONHUTENIbHBIM HarpeBoM O06ecneynTb CYTOYHbIA MaKkCMMyM Harpysku 6e3 yyacTus CO/IHEYHOW aHepruu.
Mo pekomMeHAaunu Npou3BOAUTENSA, AAaHHOE WCMbITaHWe MOXeT OblTb NMPOBeAEHO A/ 3HAYeHUs CYyTO4YHOM
Harpy3ku 60nblieil, 4eM MaKCMMyM CYTOYHOW Harpysku, C LefNblo MporHosa Npon3BOAUTENbHOCTU CUCTEMbI
(cm. 5.9.3). B TomM cnyvae, ec/im cuctema He cmornia ob6ecneuymTb CYTOUHbIA MakCUMyM Harpysku, 3TO
[O/MKHO  ObITb  3addUKCMpPOBaAHO B MNPOTOKO/Ne UCNbITaHUA BMecTe C pe3ynbTatamym  NporHosa
npon3BOANTENBHOCTU, CBA3@HHOIO C 3TUM CYTOYHbIM MaKCUMYM Harpysku. lMcnblTaHue [O/KHO ObiThb
npon3BefeHO NOBTOPHO A/18 60/1ee HM3KOro 3Ha4YeHNs CyTOYHOIro MakCMMyma Harpy3ku.

CnoCo6GHOCTb CUCTEMbI 06ecnevYnTb CYTOUYHbIN MakCUMyM Harpysku fgosmkHa 6biTb onpegeneHa Ans
rpaHnYHbIX YC/TIOBUI, NpuBeAeHHbIX B 5.9.2 n 5.9.3.

[Ans cuctem c AONONTHUTENbHBLIM HarpeBaTesieM, KOTOPbIA MCMNbITbIBAETCA B COOTBETCTBUM C METOAOM
ncnblTaHns, npuBefeHHbIM B [2] (cm. 5.9.2), cnocobHOCTb cucTeMbl ob6ecneymBaTb CYTOYHbIA MakCUMyM
Harpyskn 6e3 yyacTus COJIHeYHOl 3JHeprum [oskHa O6bITb onpefeneHa WKW WUCMbITAHWEM, OMNUCAHHbIM B
5.9.4. N C NOMOLLbLIO YNCIEHHOTO MOJENNPOBAaHUSA, Kak onmcaHo B 5.9.5.

5.9.2 FT'paHWUHble YC/NIOBUS A1 AONONHUTENNbHbIX HarpeBaTtesnei

Ana nporHosa rofoBOW Ten/0NpPoON3BOAUTE/IBHOCTU [AONOMHUTE IbHbLIN HarpesBaTeslb [OJIXKEH OblTb
ycTaHOB/ieH n paboTaTb B TeYeHMe WCMbITaHUA B COOTBETCTBMM C YCTaHOBOYHbIMM MNapamMeTpaMmu B
npunoxeHun b.

Pe3epBHbIli HarpeBaTenb W ero ob6opyaoBaHWe [AO/KHbI 6biTb MOMHOCTbIO FOTOBblI K paboTe B
COOTBETCTBUU C YKa3aHUSIMU NPOU3BOANTESS.

Korga BO3MOXHa YyCTaHOBKa HECKO/IbKMX TUNOB HarpeBaTes/ibHbIX YCTAHOBOK, [foOJkHa 6bITb
ncrnosib3oBaHa Ta yCTaHOBKa, KOTopas CMOXeT o6ecneynTb MakCUMasibHbl «CYTOUHbIi 06 beM Harpysku». B
TakoMm crnyyae, Npou3BOAUTENb [OJ/KEH OnpeAennTb MNOAXOAAWMIA TUN HarpeBaTeNlbHOW ycTaHOBKW. [ns
cucTem C AOMNOJSIHUTENIbHbIM HarpeBOM C MOMOLbIO ropsivyeli BoAbl (K npumMepy, MpsIMOM Harpes wauM cC
NMOMOLLbIO MOTPYXHOFO0 Ten006MeHHMKA BHYTPM 6aka-HaKonuTens) «pacxof Yepe3 [AONOSHUTENbHbIN
TENNOOOBMEHHUK» A0/HKEH OblTb YCTAHOB/IEH B COOTBETCTBUM € Tabnuueii B.1.

B oTueTe 06 mMcnbiTaHUM JO/HKHO ObITh YKa3aHo cnejytoujee:

- HacCTpOWKM ynpaB/ieHUa TemMnepaTypoil MHTErpPMPOBAHHOTO AOMO/IHUTENbHOTO HarpeBaTens;

- TUN ynpaBfeHUs, CepuiiHbIi HOMep YyCTaHOBKW W. €CAN MPUMEeHseTCA AaHHbIA TUn To, nmapameTpbl
ructepesuca:

- 9NeKTpuyeckas MOLWHOCTb HarpeBaTe/IbHOrO 3/1eMeHTa [OMNO/IHUTEeNbHOro Harpesatensa wuam
TennoBas 3Heprus, nepegaHHas 6aky-HakonuTento (ecnv NpMMeHseTcs);

- pacxopg yepes HarpeBaTe/lIbHYI0 YCTAHOBKY.

5.9.3 'paHWUHble YC/NIOBUS A1 CYTOUYHOW Harpysku

CyTOUHbIli MAKCMMYM Harpy3ku xapakrepusyeTtcs:

- Hanb6onbWNm o6bemMoM CYTOYHON’ Harpysku, Aansa KOTOPOro onpegensercs rogosas
npou3BOANTENBHOCTD;

- pacxo4oM, B COOTBeTCTBUM ¢ Tabnuuein B.1 npunoxexns b;

- TemnepaTypoil XO/l0fHOV BOAbl, B COOTBETCTBUM C CamMbiM HU3KMM 3Ha4YeHWEM, YyKasaHHbIM B
Tabnuue B6.4 npunoxeHusa b.

Ecnn Temnepatypa XO/I0O4HOW BOAbl Ha BXOA4e B TeyeHMe WCMbITaHWA B cooTBeTCcTBUM C 5.9.4
oT/In4yaeTcs OT MUHUMaNbHOW TemnepaTypbl XONOAHOM BOAbl Ha BXOAe B COOTBETCTBMWM Cc Tabnuueli 6.4
npunoxeHnsa B. To gosxeH 6bITb YCTAHOBJ/IEH Takol pacxon oTéopa BoAbl, 4TOObI 06ecneynTb O0T60pP BOAbI
Takoli )Xxe MOLHOCTUN, Kak U paccymMTaHHbIli C UCNOMb30BaHUEM 3afaHHbIX NapameTpoB.

CyTOUHbIli LMKA Harpy3kM cOCTOUT M3 crieaylowmnx oT6opos BoAbl, NpU TemnepaType XON0AHOM BOAbl
(unkn HaunHaeTtcs c fo):

-npu t=(fo+ 12) 4 oT60p 40 % 0o6bEMA AHEBHOW Harpysku:

-npnt=(t0* 17) yuotbop 20 % o6bema AHEBHOW HarpysKku:

- nNpu t=(t0 + 22) 4 oT60p 40 % 06bEMa AHEBHOW Harpysku.

10
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Ecnn Heo6xoguMMoO MNOBTOPUTb WUCMAbITAHWE, TO UWKN HayMHaeTCcs cHavana 4epe3 24 4 nocne
nocnepgHero to.

NMpumeyaHune - HekoTopble TWMbl 6akOB-HaKoNUTesne C MHTErPUPOBaHHBIMU GbITOBbLIMU TEMNSI006MeHHMKaMW,
rAe MoToOK BHYTPU Gaka-HakosMTens 3aBUCUT OT onpefesieHHbIX 3W(eKToB, BbI3BaHHbIX €CTECTBEHHOW LUMPKysumei
BO3Ayxa, MHOrga TpebytoT onpejesieHHON TemnepaTtypbl B HWKHel 4YacTu 6aka Ana Toro, YTobbl JOCTUMHYTb CBOMX
HOMUWHa/IbHBIX MOKasaTesieli NPou3BOAUTENIbHOCTN, OTHOCWUTENIbHO MOArOTOBKM ropsiveii Bogbl. B Takmx cnyuasx,
pekoMeHAyeTCs NOBTOPSATH CYTOUHbIN LMK/ Harpy3ku HECKO/TbKO pas.

5.9.4 OnpepeneHne cnoco6HOCTM o6GecnevynTb CYTOUHbIA MaKCMMYM Harpys3kum € MNOMOLWbIO
MCNbITAHUA CUCTEMBbI

Ana onpepeneHnss cnocob6HOCTU o6ecneynTb CYTOYHbIA MakCUMyM Harpy3ku ¢ MOMOLbIO UCMbITAHWA
CCT ponxHa 6bITb ycTaHOBJ/IEHA W MOMIHOCTBbIO (PYHKLMOHUPOBaTb, MPU 3TOM KOHTYp KO//1eKTopa [0J/KeH
6bITb OTKNOYEH. B gpyrom cnyvyae cuctema MoXeT (PYHKUMOHMPOBaATb TakuM 06pa3om, 4TOObl CO/IHeYHas
3Heprus, nosyyeHHas KO//IeKTOPOM, He nepepaBanacb B 6ak-Hakonutenb. CMecuTenbHbI knanaH foJsxeH
O6blTb yCTaHOBJ/IEH B MOJIOXEHUW, yKasdaHHOM creuudukayneid, npm ycrioBum, YTO 3TO MHTErpupoBaHHas
YacTb CUCTEMbI.

B Hauane ucnbiTaHns, N0 MeHblIen mepe Tpu o6bema 6aka-HakoNMTeNsa AOJ/HKHO 6biTb CANTO, MOKa He
paboTaeT 4ONO/MHNTENbHOE O6OpyAOBaHUe.

3aTtem ycTaHaBnuMBawT mcxogHble ycnosusa (f = /0) AnAa pononHuTenbHoro HarpeBa. OT60p BOAbI
[0/KeH 6bITb BbINO/IHEH B COOTBETCTBUM C CYTOYHbIM LMKIOM Harpy3ku, Kak onmcaHo B 5.9.3.

B TeyeHume kaxporo otéopa BoAbl TemMnepatypa ropsiyeii Bogbl, TeKkylieil yepes3 Gak-Hakonutenb, u
TensoBas 3Heprus, oTaaHHas 6akoM-HaKonuTesnem, JO/KHbI 6biTb M3MEPEeHbl U 3aNPOTOKO/IMPOBaHbI.

McnbiTaHne ANNTENIbHOCTLIO B OAMH CYTOYHbIA LUK Harpy3ku cUnTaloT NpoiifjleHHbIM, eCiM B TeyeHue
95 % BpemeHn oT6Opa TeMnepaTtypa ropsyeli BoAbl He onyckanachk Huxe 45 °C.

5.9.5 OnpegeneHne cnocob6HOCTM 06GecnNeyYnTb CYTOUYHbIA MaKCMMYyM Harpyskum C MNOMOLUbHO
YNCJ/IEHHOTO MO4ennpoBaHusa

Ans onpefesieHNss cNOCOGHOCTM 06ecneyYnTb CYTOUYHbIA MaKCUMYM Harpy3ku ¢ MOMOLLbH YUC/TIEHHOTO
MOZEeNMpPoOBaHNA [A0J/IKHA WCNONb30BaTbCA MOAeNb, MNpuBefeHHas B [2], C rpaHUYHbIMW YCNOBUAMMU,
onucaHHbIMKN B 5.9.2 n 5.9.3.

MeToaunka pacyeTa ANs onpefesieHNUst CNOCOGHOCTM 06ecneuYnTb CYTOUHbIE Makcumym (6e3 yyactusa
COJTHEYHOW 3HEPruu) Harpy3ky C MOMOLLbIO YMCEHHOTO MOAENMPOBAHUA ABMSAETCA WAEHTUYHON MeToauke
NcnbITaHUA, onUcaHHon 5.9.4.

B TeueHne npouecca BbIYMC/AEHUA 3HAYEHNE COMTHEYHOW 3HEPrn A0/HKHO PaBHATBLCS HYJIHO.

OHeprvsa AN HarpeBalolero ajsiemeHTa, ucnosb3yemas B DST-mogenu. gonxHa 6bITb onpegeneHa
KakK 3HayeHWe UW3MEPEHHOW 3Hepruu, nepefaHHOW 6Gaky-HakonNnuTesn, B TeyeHMe MNepBOro Harpesa
LOMNONMHUTENBHOW YacTy BHYTPU UMKAa ucnbitalnsa S*,,. cnbiTaHne AINTENbHOCTbIO B OAWH CYTOYHbIN LMK
Harpy3ky cUMTalT NPONAEHHbIM, ec/iM B TeueHne 95 % BpeMeHM oT60pa BOAbl TemnepaTypa ropsiuein Boabl
He onyckanacb Huxe 45 °C.

5.10 3awmTa OT NPOTMBOTOKA
[onxeH 6biTb BbINOMHEH BU3ya/lbHbIi OCMOTP, BK/lOYaOWMIE NPOBEPKY KnanaHoOB U Mep
npefoCTOPOXHOCTHU.

5.11 OnekTpuyeckasa 6e3onacHoOCTb

Ecnn cuctema cofepXuT Kakue-nnbo anekTpuyeckne ycTpoiicTBa, TO OHU [O0/KHbI 6bITb UCMbITaHbl B
cootBeTcTBUM ¢ TOCT P 50571.3.

1
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NpunoxeHune A
(o6a3aTenbHOE)

IncT gaHHbIX MO TeENNONPON3BOAUTENIBHOCTU

HavmeHoBaHue 1 TUN .3aBoackas/MHguBnayanbHas

I'Ionyqubl N3 ncnbitTaHusa

WVHCTUTYT ncnblitaHua e e

BbinonHun ST OT T EO PR PP OP ORI
[ata N
MeToga ncnbiTaHnsa : 3aBopckas cuctema: (1) / [2]
MHgneBupgyanbHaa cuctema: (3]
MNHTernpoBaHHbI : dnekTpuyeckuii / Henpsmolii / Mpsamoii / Ta3zoBblii / HeT / Apyroi

AONONHNTENbHbIN HarpeBaTe b

MpumeyaHune - Bcnyyae CCT c pe3sepBHbIMW HarpeBaTesIiMN AO/KHbI NPUIaraTbCs UHCTPYKLUMK, YTO AaHHbIN
pe3epBHbIli HarpeBaTesib UCNOb3YeTCA TONBKO A5 3TUX LieNe.

*Bbl6paTb NoAXoAsiWnii BapuaHT.

PucyHok A.1 - JINCT AaHHbIX NO TEN/I0NPON3BOAUTENIBHOCTH

Ta6nuya A.1 - lNpepcrtaBneHne napameTpoB NPOV3BOAUTENBHOCTU COJTHEYHOW CUCTEMbI C
[OMONTHUTENIbHBIM HarpeBoM
CpepgHerogoBble napameTpbl MPON3BOAUTE/IBHOCTU ANS COSTHEYHON CUCTEMbI C AONONTHUTENbHbIM
HarpeBoM AN o6bema noTpebsieHns .... n/aeHb
PacnonoxeHwne (wupoTa) O*. MAx OTwll. MAXK Oo**.. MIx

Bbi6op pacnonoxexHusi CCT Npon3BO/bHbI

Tab6bnwunuya A .2 - TlpeAcTaB/ieHMe nNapamMeTpoB MNPOM3BOAUTENBHOCTU COJIHEYHOW CUCTEMBI
TennocHabXeHns N COMHEeYHOl cucTeMbl NpeaBapuUTesIbHOrO Harpesa
CpefHerofoBble napameTpbl NPON3BOANTE/IBHOCTU «TOJIbBKO CO/THEYHOW» CUCTEMbI U CUCTEMBI
«npeaBapuTesiIbHOro Harpesa» Ana o6bema noTpebsieHns ... n/aeHb
PacnonoxeHuve (lwWupoTa) Q* MAx Q1. MOx n % 0,b1,, MOx

Bbi6op pacnosioxeHnss CCT - Npon3BO/bHbIN



MpunoxeHue b
(o6a3aTenibHOE)
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McxopHble ycnosusa ANdA NporHosa Tennonponu3BOAUTENBHOCTH

5.1 OCHOBHbIe MNOJIOXEHUA
Tpeb6oBaHusa, npuseAeHHble B Tabnuue B.1, Heo6xoaMMo cob604aTb NPU BbIYMCAEHUAX, COCTaBNeHUN
TennonpounssoautenbHocth CCT, nNpuv MUCMAbITAHUAX U  KOMMNbIOTEPHOM
MoAenupoBaHun. flaHHble yCNOBUA Takxe A0/DKHbI NPUMEHATbLCA K cCMcTemMe npu /Il060M APYroM UChbITaHUN
npon3BOANTENIBHOCTU, €C/IN He 0603HAaYEeHO nHave.

MpumeyaHne - Kpome ykaszaHWii OTHOCUTENIbHO MOIOKEHNS AOMNOTHUTE/IbHOTO HarpeBaTesia A1 COMHEYHbIX
CUCTEM C AOMNOJHUTE/IbHBIM HarpeBoM, Criefytolme NUCXOAHble YC/OBUSA ABASIOTCA WAEHTUYHBIMU A/ UCMbITaHUS ©
MogennpoBaHusa 3aBogckux CCT B HacTosiLeM cTaHaapTe v nHavsuayaibHbix CCT B [3].

NPOTOKO/I0OB UM CpaBHeEHUU

B.1.1 PacueT gnsa 1-ro gHA
QA1) paccunTbiBaeTCsi B COOTBETCTBUU C hopmyioii

Q.W)=Q (H\.f(v)dV,
o

roe V'onpegensietcs asyms ycnosusimu: £X(1)E YM pBcpu(/w

5.1.2 PacyeT gna 2-ro gHA
Qd2: yacTb 1) paccunTbiBaeTCs B COOTBETCTBUMN C POPMY /O

(1)

-tmam v V 1 VWM

\4

Q (2:uactb )= Q (2:4acTb Djf(Vv)d Vv, 2)

Qr(2: yacTb 2) paccunTbiBaeTCsi B COOTBETCTBUM C (POPMY/IOii

r

Q (2:4acTb 2) = Q(2:yvacTb 2)jg(V)dV . ?3)

o

3HayeHne V. Korga BbIBEAEHHOE 3HAYEHWE MOJIHOW 3HEPrunm paccyMTbiBAeTCsi B COOTBETCTBUM C

cdopmynoi

(?,(2) =QA2:uactb )+ Qc(2: yacTb 2) YMm pac * M -tMmu Tl <T bl . 4)

Pe3synbTathbl BblYMC/NIEHWNIA B COOTBETCTBUUN C 3TOW MeTOAMKOﬁ [alT MeHblune 3HavyeHus, yem obbem

Harpysku, mnoflydyaemblii KaxAblii [AeHb,

MUHWMaNbHOW TeMnepaTypbl Harpysku.

HOo 6yayT fAaBaTb 6oO/ibluMe 3HAYeHUss MpU  PacCMOTPEeHUn

Ta6nuya bB.1 - VcxoaHble ycrioBus Ans onpeaesieHns Npou3BoAMTeIbHOCTH

McxopHoe ycnosue

OpueHTauunsa KossiekTopa
Yron Hak/ioHa KoJsisiektopa

MonHas  AnAMHa  KOHTypa
KofnnekTopa

AunameTp Tpy6bl M TOMWMHA

N30M15141K KOHTYpa
Ko/nekTopa
PacnonoxeHune Tpy6

KOHTYpa KOJlIJieKTopa

| 3HaueHune
Cucrtema
tor
45°

20 M (10 + 10)

Cwm. b.2

BHYTpM nomelieHusi, Ansi CUCTEM C
6akomM-Hakonutenem,
pacnonaraeMblM BHYTPU NMoOMeLLeHUs

HapyxHoe, ana cuctem C 6akom-
HakonuTenem. pacnonaraembiM
CHapyxwu

MpumMeyaHue

[Ons ucnbiTannii - (45° = 5°). ecnu
MHOe 3HayeHue He YCTaHOBJ/IEHO
npoussogunTenem

Ecnn Tpy6onpoBog He
noctassisieTca C CUCTEMOW unn
yKka3biBaeTCsi NPOn3BOAUTENEM
Ecnn Tpy6onpoBog He
noctaesisieTca C CUCTEMOW unn
yKa3biBaeTCcsi Npon3BoanTenem
Kak MOXHO panbue oT
ncnblTaTteNIbHOro cTeHaa

13
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OkoHuaHue Tabnuubl B. 1

McxoaHoe ycrnoBue
TemnepaTtypa oOKpyxatouwen
cpeabl 6aka-HakonuTens

Ana cuctem c
(rmapaBnnyeckum)
[OMNONHUTENbHBLIM HarpeBoM:

HenpAaMbIM

MowWwHOCTb. KOTOPYHO
cnepyeTt noasecTtu K
[ONONMHUTETbHOMY
Tens1006MeHHUKY
Pacxopg
LONONTHUTENBHbI
Tens1006MeHHUK

yepes

Ansa cucTem c
31EKTPUYECKUM
OOMONMHUTENIbHBIM HarpeBoM:
MOLWHOCTb  3/IEKTPUYECKOro
3nemeHTa

TemnepaTypa VHTEerpmpo-
BaHHOro  [OMOJ/IHUTE/IbHOTO
HarpesaTens

McxopHoe pacnonoxeHue*
Basa gaHHbIX KiMMaTa

Mogenb CyTOYHOI Harpysku

TemnepaTtypa X0no/Hol
BO/bl

3apaHHas Temnepartypa
(cmecuTenbHbIV KnanaH)

CyTOUHbIA 06bEM Harpyskmu

Pacxop oT6opa BoApbl

3HaueHune MpumeyaHne
15 X ansa cucTem. roe 6ak-HakonuTenb
pacnonaraeTtcs CHapyxu, ncrnonbsyetcs
TemnepaTtypa OKpyxatoulein cpefbl n3

KIMMaTU4ecKkoi 6asbl fJaHHbIX
Ecny AOMOMHWTENbHBLIW  HarpeBaTenb He
noctaB/ieTCsi C CUCTEMOW W He pJatoTcsi
orpaHuyeHusl B LOKyMeHTauum

(100 =+ 30) BT Ha 1 n
ob6bema baka-Hakonutens
Bbllle CaMOro  HMU3KOro
KOHUa Ten/1006MeHHNKa

LlonosIHNTENbHbI  HarpeBaTeflb  [OJKEH
6bITb  CMOJenvpoBaH  Kak  uaeasnbHblii
UCTOYHUK Tensa (He TenjoemMKuini un ¢

NOCTOSIHHOW TEeN/IOTBOPHOI CMNOCOBHOCTLIO)
Pacxop 4vepe3 AOMONMHUTENbHbIA TENTOO6MEHHUK A0/KEeH 6biThb BblGpaH
Tak. 4TOoGbI pasHuua TemnepaTyp Mexay BXOAOM U BbIXOAOM
[ONONHUTENBbHOIO TennoobmeHHMKa cocTaBnana (10 + 2) K npu
yCTaHOBUBLLNXCS YC/TIOBUSAX, €C/IN MPON3BOANTENEM HE yKa3aHO nHauye
[lonkeH Mcnosnb3oBaTbCA 3/IEKTPUYECKUIA 3NEeMEHT, NocTaBseMblii ¢
CUCTeMOW nnn ToT. KOTOPbI yYKasbliBaeTCcs nponssoauTesieM. MHave. (25 +
8) BT Ha nuTp o6bema 6aka-HakonNMTe 1A Bbllle 3/1eKTPUYECKOTO
anemMeHTa

52.5 °C (MuHuUmanbHaa Wnu BbllleE, ecnu pekomMmeHayeTca
Temnepatypa npounssoanTesiem
rmctepesunca)

Knumar

Tennosas Harpyska

Ana Bcex cuctem - 100 % B TeyeHue WECTU YacoB MOC/Ie CO/THEYHOrO
nonyaHsa. [ina uvcnbiTaHUn Mopaesnb Harpysks fosbkHa 6blTb TakoW, Kak
yKasaHO B MeTOAuKe UcnbiTaHnsa

Cm. B.3 [Ana ncneiTaHnii, TemnepaTtypa A0J/DkKHa 6biTb
TaKoW, Kak ykazaHo B MeTOANKe UCMNbITaHUA
Ecnun cyTouyHas unau rogosasi Harpysku
paccunTbIBalOTCA B 3HAYEHUSAX IHEPIUn, TO
3Ta aHeprus AoskHa 6bITb BblUMCEHA,
MCcnonb3ys TemnepaTypy XO/04HOWM BOAbI U
3aflaHHylo0 TemnepaTtypy
O6beMbl Harpyskum B n/AeHb AO/KHbl ObiTb BbiGpaHbl M3 crieAylolwero
paga: 50 n/geHb. 80 n/geHb, 110 n/geHb, 140 n/geHb. 170 n/geHb. 200
n/lpeHb. 250 n/peHb. 300 n/pgeHb. 400 n/peHb, 600 n/geHb. Ecnwn
TpebyloTca 3HavyeHus 6Gonblie, TO psf MOXeT 6biTb NPoAAeH nyTem
NOBTOPHOI0 YMHOXEHUsA Ha
KpaTtHoro 10.
MpounsBoanTenb AOMXEeH NpefocTaBUTb MPOEKT Harpysku A/ CUCTEMBbI.
[OMKHO ucnonb3oBaTbCA 6auxalilee 3HayeHUe W3 NpefoCTaB/IEHHbIX
Bbille, a TakXe 3Ha4YeHUA HUXe U Bbllle YKaszaHHOoro.
MpumeyaHune - T[IOCTOsIHHbIE 3HAYeHUsI GblM BblGpaHbl 4718 06GnervyeHust
CpaBHEHWUS1 NPON3BOANTENIbHOCTY Pa3HbIX CUCTEM.
Ans vcnbiTaHuii, 06bBMbl Harpy3kuM [O/DKHbl ObITb  TakuMK,
MeToAMKe UCMbITaHNs

10 n/muH

45 °C

n okKpyrneHuem go 6nuxarwero 3HayeHus,

KaK yKasaHo B

Ecnu makcumasnbHbli pacxof oT6opa BoAbl
cucteMbl MeHblle Yyem 10 n/MuH,
Heo6x0A4MMO MCMNOo/Ib30BaTb MakCuMasribHoe
3HayeHue pacxoga oT6opa cucTembl

' Heo6Xx04UMO yKa3aTb ropofa, KMMaTUyeckue YCoBusi KOTOpbIX GyAyT SBSITbCSA UCXOAHBIMU Ha TeppuUTopun

Poccwiickoii ®epepaumm.
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5.2 AnameTp Tpy6bl ¥ TONWMHA U30NALNN

Ecnun Tpy6a v nsonAuusa AnA KOHTypa KoJiJieKTopa NnocTaB/iseTcsi BMecTe C CUCTEMON, unu guameTtp
TPy6bl U TONWMHBLI M30MSLMM, UCMO/Nb3yeMble Af1 KOHTypa KOJIfIeKkTopa, onpegesieHbl B PYKOBOACTBE MO
yCTaHOBKE CUCTEMbI, HEO6XOAMMO UCMO/b30BaTh NocTaBnseMoe 060pyA0BaHMe UK C/ief0BaTh yKasaHusM
B PYKOBOACTBE.

Ecnm gns cuctem c NPUHYAWTENbHOW UMPKYnsuueid Tpy6onpoBoA M M30NsiUUS He nocTaBasoTcs
BMeCTe C CUCTEMOW M AaHHble MO HUM He yKa3aHbl, TO He06X04MMO MCMO/b30BaTb AaHHble MO AnameTpy
Tpy6bl, U30MISILUN U TONLWMUHBI U30/5ILMN B COOTBETCTBUM C Tabnuuei 5.2.

Ecnun Ansi cuctem c ecTeCTBEHHOW UUpKynauuveli Tpy6onpoBoA U N30sALUs He NOCTaBASOTCSA BMecTe
C CUCTEMOI U AaHHble MO0 HUM He yKasaHbl, TO HEO6XOA4VWMO WCMNOMb30BaTb fAaHHble M0 AuameTpy Tpy6bl,
N30M5LMN 1 TONLWMHBbI U30MIALUN B COOTBETCTBUM C Tabnuueli B.3.

MaTepuanom Ansi Tpy6onpoBoja KOHTypa KOJ/IJIeKTopa fOoJ/IKHA 6biTb MeAb, eC/M PYKOBOACTBOM MO
yCTaHOBKE He MpefycCMOTPEHO UCMO/b30BaHMe 4pYyroro marepuana.

Tabnuuya B.2 - [wameTp Tpybbl W WWPUHA W3ONASUUN ANA CUCTEM C MNPUHYAUTENbHOM
umpKynsumen
Pacxop B KOHType BHewHWn gnameTp Tpybbl, MM WnpuHa LnpuHa ogHoro cnos
Konnektopa, n/y TpyO6bl, MM M301AUNN. MM
<90 10+ 1 1 20 £2
> 90 n < 140 12 #1 1 20 £2
> 140 n< 235 15+ 1 1 20 £2
> 235 n< 405 18+ 1 1 20 £2
> 405 n < 565 22 +1 1 20 £2
> 565 1 < 880 28 +1 15 302
> 880 n < 1445 35 £1 1,5 302
>1445 n < 1500 42 #1 15 39 +2
>1500 TakKoli, YTO CKOPOCTb TeYeHUs 1,5 Takoli Xe, Kak n
coctasnset okono 0.5 m/c BHYTPeHHWI gnameTp

Ona tennonpoBogHocTn B 0.04 BT/Mm.

Ta6bnwunuya 5.3 - [AwameTp Tpy6bbl W WKUpWHA U30NALMU ANA CUCTEM C €CTeCTBEHHO
uMpKynsaumen
Nnowaab anepTypbl BHewHWA gnameTtp WnpuHa Tpy6bl, MM LnpnHa oagHoro cnos
Konnekropa, m* Tpy6bI, MM nionauun.”
MM

>1n<2 15+ 1 1 20 +2

>2n<6 18+ 1 15 30 £2

>6mn<10 22 +1 15 39 +2

Ons TennonposogHocTu B 0.04 BT/m

BE.3 PacueT TemnepaTypbl XO/I04HOV BOAblI B MECTE PaCno/IOXEHUSs CUCTEMBI
TemnepaTypa X0/n04HOW BOAbl A0/XHA 6bITb paccymMTaHa B COOTBETCTBUM C DOPMYOi

a.=a,+ma., a(2("&l,)). <

- Temnepatypa XOJIOAHOW BOAbl, MWcnosb3yemass ANs  onpefeneHuns

NpPoOn3BOAUTENBHOCTH;
- cpegHerofoBasi Temnepatypa XO/IO4HOW BOAbl B UCXO4HOM MecTe
Q. pacnosioxeHus;
na.. cpeAHas aMnauMTyda Ce30HHbIX KonebaHWii B UCXOQHOM  MecTe
pacnosioxeHus;
n - HOMEp AHSA B roay;
A - caBur nepuoga.
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NpunoxeHune B
(cnpaBo4YHOE)

MeToanka 3KCTPeMasibHOro KJIMMaTuyYeCcKoro UCnbiTaHUA AN1A OUEHKN
MOpO3OCTO|‘/‘IKOCTI/I COJTHEYHbIX CMCTEM ObITOBOTO ropadero BO,CI.OCHaﬁ)KEHMFI Cc
Hapy>XHbIM 6akoM-Hakonutenem

B.1 MeToguka ucnbliTaHWA BHYTPU MNOMEL,eHUA AN OLEeHKW MOPO3OCTOMKOCTU COJIHEYHbIX
cuctem 6bITOBOrO ropsayYero BoAOCHa6XEHNA C HapyXHbIM 6aKOM-Hakonutenem

B.1.1 Llenn n npumeHeHne

Llenbto ncnbiTaHUA BHYTPU NMOMeELLEHUNS A4S OLEHKNW MOPO30CTOMKOCTU CONIHEYHbIX CUCTEM OGbITOBOro
ropsiyero BOAOCHaGXeHUA C HapyXHbIM 6GakoM-HakonuTenem sBAAeTCA onpefefsieHne 3KCTPeMasbHbIX
ycnoBuii 3amep3aHus ANA8  OnNpeAesieHHOro KAMMaTM4Yeckoro pervoHa, KoTopble MOryT noBpeauTb
CO/IHEYHYIO CUCTeMY ObITOBOro ropsyero BofocHabxeHus (BMB) wunm Bo3pgelicTBoBaTb Ha yHKUUN,
CBOICTBEHHbIE TakMM cucTemMam.

[aHHOB MUcnbiTaHne MPoOBOAUTCA A1 KOMMIEKCHbIX KOJINIEKTOPHO-HAKOMUTEIbHbIX CUCTEM U APYrUX
COMHeYHbIX cuctem BB ¢ 6akom-HakonMTenemMm, pacrnosioXKeHHbIM CHapPyXW, N y4yuTbiBaeT coeANHUTENbHbIE
TPpyGbl M yCTpOWCTBa 3aluTbl OT 3aMep3aHus. McnbiTaHWe MoXeT 6biTb NMpoBeAeHO ANA cuctem c/6es
YCTPOWCTB aKTUBHOW 3alynTbl OT 3aMep3aHusa (Hanpumep, He6oblwMe BHYTPEHHUE HarpeBartesnm).

B.1.2 O6opyaoBaHne U ycTaHOBKa CUCTEMbI

ConHeyHylo cuctemy BIB ycTaHaBnuBawT B cneunanbHoOl KAMMaTU4YeCKOW KOoMHaTe, KoTopas
nocTatoyHa 6onbliasi, YTo6bl BMECTUTb BCHO CUCTEMY LLE/IMKOM U HEOBXOAMMYHO HECYLLYH KOHCTPYKUWIO, a
Takxe MNno3BOJiIAeT BOCMPOM3BOAUTL HEOOXOAUMbIE YCNOBUA UCMbITaHUA (TemnepaTypy, CKOpPOCTb BeTpa,
CO/IHeYHOe  uM3nydeHue). Jlamnbl, KOTOpble OCYLIEeCTB/SIOT UMUTALMUIO  COJSIHEYHOTO  U3NyYeHus,
Heo6s3aTe/IbHO AO/XHbI MMETb CMNEKTP U3/TyYeHUs CXOXWUIi C CONTHEYHbIM CMEKTPOM, OAHAKO, HEO6XOAMMO
npefaoTBpaTUTL 4Ype3mMepHoe BO3AeliCTBMEe WHMPaKpPacHOro W3NlyYeHWss Ha COJIHeYHyl cuctemy BIB
(HanpumMep, nNpo3payHblli 3KpaH Mexay JsamMnamm U CUCTEeMOW, KoTopblii 6ynet abcopbupoBaTb
MHpakKpacHoe M3lyyeHne v KoTopblii ByaeT oxNaxAaTbCcst NOCPeACTBOM BEHTUNAATOpPA). YCTaHOBKA AO/IKHA
COOTBETCTBOBATb peasibHbIM YCNOBUSAM, NMPUHUMasi BO BHMMaHUA HauGosiee TpyAHble YCNOBUS, KOTOpble
JonycKalTca pyKOBOACTBOM MO YCTaHOBKE.

Cuctema fo/kHa GblTb YCTaHOB/IEHA B COOTBETCTBUMW C WHCTPYKUMAMMK MO ycTaHOBKe. OTaenbHoOe
BHMMaHWE HEOBGXOAMMO YAENUTb CliefyHLEMY:

- MOHTaX W ycTaHOBKa Tpy6, NOABOAMMBLIX K CUCTEME W OTXOASWMX OT Hee, BKAOYasA MNPOBEPKY
KnanaHoB M APYTMX Mep 3aluT OT 3aMep3aHus:

- No6ble MepPONPUATUA MO 3aUUTe OT 3amep3aHusi, Tpebyemble B PyKOBOACTBE MO YCTAHOBKeE;

- cnoco6 MoOHTaxa COJ/IHeYHOW cucTeMbl BB Ha kpbiwe. EC/IN UHCTPYKUUA MO yCTaHOBKe AoOrnyckaeT
MOHTaX CMUCTEMbI Ha KpbIlle WAW TakKum 06pa3oM, YTo6bl He yCTaHaBMBA/CA TENJIOBON KOHTAKT C KNMMaToOM
BHYTPU MOMELLEHUA, TO cucTema [0/KHA GbiTb CMOHTMPOBAaHA TakMM CMNOCOGOM, YTOGbl BCE KOMMOHEHTbI
noasepranncb BO3AENCTBUIO XOMOAHOrO BO3Ayxa B WCMbITaTeNIbHOW KOMHAaTe HAaCKO/IbKO 3TO BO3MOXHO.
OfHaKo, ecnu, B COOTBETCTBUU C UHCTPYKLMEN NO yCTAaHOBKE, CUCTEMA MOXET 6bITb TONIbKO MHTErpMpoBaHa
B KpPbIWYy WM TakKuM o6Gpasom, UYTO ycTaHaB/IMBAEeTCs TEMN/IOBOM KOHTAKT C KIMMAToOM BHYTPU MoMelleHus, To
cucTemMa Ao/XHa 6biTb YyCTAHOB/MEHA Ha WCNbITaTeNbHYO Kpbllwy. McnbiTaTenbHas Kpbllwa AOMXHA 6bITh
yCTaHOB/IEHA C MUHUMa/IbHbLIM YI/IOM Hak/0Ha, AOMNyCcKaeMblM UHCTPYKLMeNR no ycTaHoBKe. Ha pucyHkax B.1
- B.4 NpyBOAATCS HECKO/IbKO MPMMEpOB MO MOHTaxy. Ha pucyHke B.5 npuBogeH o6lWwunii BUA KOMHaTbl AN1s
ncnbITaHUA.
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1- conHe4yHasa cuctema BIB;
2 - HaK/NIOHeHHas Kpblwa; 3 - Temnepartypa
BHYTPW NMomeLlLeHuns; 4 - Tpybbl cucTeMbl

PucyHok B.1 - ConHeuyHas cuctema BB,
CMOHTUPOBAHHAsI HA HAK/IOHHOW Kpblwe

1- conHe4yHasa cuctema bI'B;
2 - HakNIOHeHHas Kpblwa; 3 - Tpybbl CUCTEMBI,
yepes OTBEPCTME B Kpbllle; 4 - TemnepaTtypa
BHYTPU NOMeLeHns

PuncyHok B.3 - CosniHeuHas cuctema bIB,

CMOHTMPOBaHHAasA Ha HaK/TIOHHOW Kpblwe €

TEM/IOBbIM KOHTAKTOM C BO3[YyXOM BHYTpU
nomeLyeHmns

FOCT P 55616.2-2014

1- conHe4yHaa cuctema BB
2 - Hecywas KOHCTPyKuus; 3 - Tpybbl cuctemsl; 4
- Kpblwa

PucyHok B.2 - ConHevHasa cuctema BB,
CMOHTMPOBAHHAA Ha Kpbllwe Npy NOMOLLK
HecyLel KOHCTPYKLUN

1 - conHeyHasa cuctema BIB,

2 - npucTpolika K Kpbllle; 3 - Temnepartypa BHYTpu
nomMeleHns; 4 - Tpybbl CUCTEMbI, Yepes
oTBepPCTMNE B Kpbllle
PucyHok B.4 - ConHevyHasa cuctema bIB.
CMOHTMPOBAHHAasA Ha HaK/IOHHOW Kpbllle ¢
TEN/I0BbIM KOHTAKTOM C BO3YyXOM BHYTPU
nomMeleHns
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1 - WCTOYHWK cCBeTa; 2 - 3KpaH, Ansa
abcopbupoBaHusa MHpakpacHoro - TepMomeTp
N3NyyYeHus; 3 - cofiHeu- - nupaHomeTp: CD BO3Ayxa

Has cuctema BIB; 4 - BoHTUNATOP; 5 -
pacwupuTenbHblli 6ak; 6 - nNpo3pavHbIi

6ak BOZOMPOBOAHOWA BOAbI, ans

onpepeneHnsi HeGONbLWMNX TeyeHun: 7 - - TepmomeTp Ans

npeAoxXpaHuTesibHbIA KnanaH; 8 - knanaH XNAKOCTH,

oT60pa BoAbl; 9 - o6paTHbIi knanaH; 10 pacxofomep U AaTunk
vcnbiTaTeibHas Knmmartuyeckas aHeMoMeTp: nasneHus

KOMHaTa C UCNbITaTeNbHOW Kpblwe

PucyHok B.5 - O6Wunii BUA ncnbiTaTe/IbHOM KNMMaTUYECKOW KOMHAThbI
C ucnbiTaTeNIbHO Kpblwen

Pacxog n o6bem BOAbl B COMHEYHON cucteme BB f0O/MKHbI M3MepPATbCA B BOAOMNPOBOAHOW Tpybe B
COOTBETCTBUM C WHCTPYKUWEl MO YyCTaHOBKE W KOHTPO/IMPOBATbCA B TedeHWe BCero ucnbiTaHusa. Takxe
[O/KEH U3MepPATbCA W KOHTposiMpoBaTbcA 06bem oT60paemoil BoAbl Yepes Tpyby ropsyeit Boabl N yepes
yCcTpolicTBa 3alinTbl OT 3amMep3aHuWsa WU npefoxpaHuTenbHble KnanaHbl. /I3mepuTenbHoe ob6opypoBaHue
[0/1KHO onpefensTb 06beM BOAbl MPU OYEHb HU3KMX 3HAYEHUAX pacxofa C TOYHOCTb 5 M. [N BbIXOAOB,
Taknx Kak 6bITOBOV BbIXO[ ropsyeil BoAbl U BbIXOAbl U3 MpeAoXpaHuUTebHbIX YCTPOWCTB, Takasa npouegypa
BbINOMHAETCA NyTeM c6opa BOAbl B OTKPbITbIi pe3epByap W nocneAylouwero B3pewnBaHus. Jns Bogbl 13
BOJONPOBOAHON TPybbl peKoMeHAyeTCA MCNOMb30BaTb NPO3payHblli pedepByap C paclnpuTesnbHbIM 6akoMm;
3aTeM Bojga, MuTawwas cucTtemMy, MOXeT ObiITb W3MepeHa MO YPOBHW BoAabl. B Takom cnyuae,
pacwmpuTenbHblii 6ak [O/XKEH BblAepXuBaTb AaB/ieHWe BOAONPOBOAHOW BOAbl, KOTOPOe He [AO0/IKHO
oTnnuyatca 6osiee Yyem Ha 10000 Ma OT 06bLIYHOrO 3HaYeHUS AaBneHus. JaTunkn gaBneHUs BOAbl A0/KHbI
6bITb  pacrnosioXeHbl B BOAOMPOBOAHONW U BbIXOAHOW Tpy6ax AN Toro, 4TOGbl MOXHO 6blS10
NPOKOHTPONMpOBaTb MHpOpPMaUUld O Ype3MepHOM JAaB/eHUUM B TeyeHue WCNbiTaHMA. Ecnn kakoit-nubo
npnéop 3awnTbl OT 3aMep3aHusa TpebyeT anekTpuyecTBa WIN APYrUX BHELWHWX WCTOYHWKOB 3IHEPruun, TO
3aTpaTtbl 3HEPrUKn ANS 3TOro AO/HKHbI U3MEPATLCA HA NPOTSHXEHUMN BCEro UcnbiTaHusA. Takxe pekoMmeHayeTcs
NPVHATE Mepbl NO OMNpefeneHNio WAM OTBOAY Ype3MepHbIX YyTeyek B TeYeHMe WUCMbITaHUs, 4YTObbl
ob6ecneuynTb 3aWUTY KIMMaATUUYECKOW KOMHAaTbI.

CucTema 3anosiHseTcsa BOAONPOBOAHOW BOAOW B COOTBETCTBMM C WHCTPYKUMEA NO yCTaHOBKe W
npoBepseTca Ha npegmeT yTeuyek. BbixogHas Tpyb6a ropsuyeil BoAbl 3akpbiTa, a Tpyb6a XO/n04HOW BOAbI
ocTaeTcsa nog gaBneHuemM. Cuctema HamnosiHAeTCs, Kak ykasaHO Npou3BoauTesieM, Bktovas o6opypoBaHue
ANA 3aWuTbl OT 3aMep3aHua. Ecnan cnctema cogepXxuT AOMNOMHUTENbHbIA Harpes, KOTOPbIA urpaeTt posb B
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3awmnTe OT 3amep3aHusa (NpW ykasaHuWsiX NPOU3BOAUTENs), TO AOMNOJIHUTENbHbLIN HarpesaTeslb HeO6X0AVMO
BK/IIOUNTb, B MNPOTUBHOM CJ/lyyae HarpeBaTeNb [AOJ/IKEH OblTb BbIK/IOYEH. TemnepaTtypa XoJI04HOWA
BOZOMPOBOAHOW BOAbI HA BXOAe B K/IMMaTUUYECKYI0 KOMHATY fO/KHA NoaAepXuBaTbes B npegenax 5 X .

B.1.3 MeTtoanka ncnbltaHns
MeToaunKa ucnbiTaHNA COCTOUT U3 Tpex 3TanoBs, KOTopble onucaHbl B B.1.3.1-B.1.3.3 B TOM nopsafake, B
KOTOPOM OHW AO0/DKHbI ObITb MPOBEAEHbl. YC/TIOBUSA MUCNbITaHWA NpuBeaeHbl B B. 1.4,

B.1.3.1 MepBblii 3Tan UcnbiTaHUs

B.1.3.1.1 OCHOBHbl€e MOIOXEHUA

MepBbIi aTan MCAbITAHUA COCTOUT M3 N AHEN C HU3KUMWU 3HAYEHUAMMWU COJIHEYHOTrO W3/yYeHus u
TemnepaTtypbl OKpyXawlero Bo3ayxa Ans ob6pa3oBaHMs NbAa WU/MANW HU3KOW TemnepaTypbl COJSIHEYHOI
cuctembl BIB. MoAaenupylTcsa cpefHue 3HaYeHUs IKCTpeMasbHbIX KAUMaTU4ecKux YC/noBuin Ans
paccmaTpuBaemMoro pernoHa (cm. B.1.4.1).

McnbiTaHMe HauyuMHalT Mnocse TOro, Korga cuUcTemMa HanonHuTcs, 6yaeT u3MepeH pacxop oT6opa
ropsiueli BoApl 1 3aKpbIT kianaH ropsveil Boabl.

B.1.3.1.2 MeToguka

MeToanka BbIMOSIHEHUSA UCMbITAHNSA COCTOUT B CNeayloWwem:

a) TemnepaTypy BO3gyxa B WCMbITaTe/IbHOW KOMHaTe CHuXalT Ao Qai TemnepaTypy OKpyxatlLliero
BO34yxa BHYTpPu nomMeleHus - Ao O.i (ecnm BO3MOXHO), CKOPOCTb BeTpa ycTaHaB/IMBalT A0 VW T

6) cuctemy NpmMBOAAT K YC/IOBUAM, MNPU KOTOPbIX Obl/10 NPON3BEAEHO He MeHee Tpex OT60pPOB BOAbI
obbema cucTembl, Npu nogaepxaHun TemnepaTtypbl Tpyb6onpoBogHoOW Boabl B npepgenax (5 * 1) 3C.
Heo6xoanmMo nogAepxunBaTb CUCTEMY B AaHHbIX YC/MOBUSIX U C 3afaHHOI CKOPOCTbIO BeTpa B TeyeHue n
AHel £1 4. HauYMHaA c ykasaHHOro Bbille oT60opa BOAbI;

B) B TeyeHue N AHeli HeEO6GXOAUMMO NepuogMYecKn ycTaHaB/IMBaTb 3HAYeHWE COJSTHEYHOTOo U3Ny4vYeHus
Gjelll B TeyeHne wuHTepBana BpemeHu flea. Hauano nepBoro nepuoga BO3AeliCTBUS COMIHEYHbIM
n3nyvyeHnem MoxeT 6biTb BbIGpaHO B TeueHue nepBbiX 18 4 nepuoga ncnbiTaHusA. Havyano BToporo nepuoja
BO3JENCTBUA COJIHEYHbIM M3J/IyYEHMEM [O/KHO 6biTb Yepe3d (24 + 1) 4 nocne nepBoro nepuoga. Hauvano
TpeTbero nepvoga BO3AeNCTBUA COMIHEYHbIM W3NyYeHWEM AO/HKHO ObITb Yepes3 (48 + 1) 4 nocne nepsBoro
nepuopja, n Tak gasee B CyTOYHOM LUKNE;

r) BTeyeHue UCnbITaHUA HEO6XO0AMMO:

- KOHTPONMpOBaTb CUCTEMY Ha Hannuue yTeyek WAV MOBPEXAEHUA OT 3aMOpPaXMBaHUA Kak MUHUMYM
Kaxable yeTbipe AHA. Boga He goskHa 6bITb OTBEAEHA U3 CUCTEMbI;

- (hukcupoBaTb 3HaYeHUA faBieHUsA, NOJIyYeHHble OT AaTYUKOB AaB/IeHNSA, KaK MUHUMYM KaxAble ABa
vyaca;

- 3anMucbiBaTb MOMEHT W KOJINYECTBO JIl060ro notpebsieHns BOAbl WIWN 3NeKTpuyecTsa, Wan s06oro
OPYroro BHEWHEro NCTOYHMKA;

- (hukcuposatb noTpebseHne BOAbI, KOTOPOE He COOTBETCTBYeT MPOMyLWeEeHHOMY KOJIMYECTBY BOAbl
yepes BbIXOAHYIO TPYOy UAn Apyroe npefoxpaHnTesibHOe yCTPOMCTBO:

) B KOHLle MepBOro atana UcnbiTaHWsA NPOBEPUTL CUCTEMY Ha NMpeAMeT yTeuek 1 MOBPeXAeHUN.

B.1.3.2 BTopoi aTan ucnbiTaHns

B.1.3.2.1 OCHOBHbl€e MOJIOXEHUA

BTopoii aTan cOCTOMT U3 KO/NMYyecTBa YacoB 6e3 BO3AENCTBUA COJSIHEYHbIM U3/TydeHUEM, a Takxe npu
abCcoNTHOM MUHUMYMe TemnepaTtypbl OKpyXallWero BO34yxa W MakCMMasbHOWA CcKopocTu BeTpa
paccmaTpuBaeMoro permoHa.

B.1.3.2.2 MeToauka

MeToAunKa BbIMOJIHEHUS UCMbITAHNSA COCTOUT B CNeayloLWwem:

a) He3aMeA/IMTeNIbHO Moc/ie NepBOro 3Tana UCMNbITaHMA Heo6XoAMMO CHM3UTL TemnepaTtypy Ao Oa2*,
YyCTaHOBUTb 3HadYeHue BeTpa y»I* n nogaepxunBaTb 3TU yCNOBUA B TeyeHue t24 (HauyMHas C TOr0 MOMEHTa,
Korga TemnepaTypa OKpyXxatlero Bosgyxa AOCTUTHeT On2x) 6e3 BO3AENCTBUA COJSIHEYHOrO WU3/yYeHUs.
Bopa He gomxHa 6biTb OTBEAEHa U3 CUCTEMBI:

6) Heo6Xxo0AMMO 3anucbiBaTb 3HAYEHUA AaBMIeHUS, NOJIyYeHHble OT AaT4YUMKOB AaB/IeHUS, KaK MUHUMYM
Kaxable 2 u;

B) HE0O6X0AMMO (PMKCMPOBaTb MOMEHT M KOZIMYECTBO /1IH060ro noTpebaeHns BoAbl MW 3NeKTpuyecTsa,
NN N 60oro Apyroro BHEWHEro NCTOYHMKA;
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r) Heo6xoaumo dukcuposaTb nNOTpebieHMe BOAbl, KOTOpPOe He COOTBETCTBYeT MponyLeHHOMY
KONIM4eCcTBY BOAbl Yepe3 BbIXOAHYIO TPyby uam gpyroe npefoxpaHuTesibHOe yCTPONCTBO;

L) B KOHUe BTOpPOro 3tana Heo6XOAMMO OTKPbITb CMMBHOW knanaH Ha (10 + 1) ¢ U usMeputb
KOMYecTBO CAUTONM BoAbl. 3Ty npouedypy MOXHO BbINONHUTL NyTem cbopa BoAbl W nocneayowmnm
B3BeLWBaHNEM.

Ecnu nocne nposefeHUA HAcTOALLEro MUCNbITaHUA KaHas ropsyeil BoAbl cuCTeMbl He 3a6/10KMpoOBaH
NbAOM, TO MPOBOAUTL TPETUI 3Tan UCNbITAHUS HET HEOO6XOANMOCTH.

MpumeyaHune - MNMokasaTenu Ans BO3MOXHOIO NOBbIWEHNS AaB/IEHNS creayoLwme:

- obpasoBaHusA NbAa 3abokMpoBann KaHan ropsyein Boabl (UTO NAEHTUMMLMPYeTCA OTCYTCTBUEM WUAN
cnabbiM pacxofom BOAbl NPV UTOFOBOM OT6Ope BOAbI);

- nepenyckHoli knanaH 3amMep3 B TeyeHue uCnbiTaHusA. Bo MHOrMx cucrtemax, nepenyckHoi knanaH
6yaeT Teub B TeYeHUe MepBOro WM BTOPOro aTana MCNbITaHUA, U3-3a yBenvyeHus obbema, CBA3aHHOIO C
obpasoBaHMeM /fbAa B cucteMe. Yepe3 HeCKOSIbKO fAHel MepenyckHOW knanaH nepecTaeT Teyb, 3TO
cooTBeTCTBYeT TOMYy, 4YTO OH 3amep3. Ewe ofgHMM nokasatesieM SAB/IIETCA CHUXeHWe p[aBfieHne B
nepenyckHoMm knanaHe, 3auMKCpOBaHHOe AaTYMKOM faBreHuss. OfHako, 3TO BO3MOXHO TOJIbKO ec/u
ob6bpasoBaHue Nbfda pacnosiaraeTcsa Mexagy CUCTEMON 1 AaTYMKOM.

Ecnun nep 3abnokvposan KaHan ropsyeil BOAbl WAW  MepenyckHOW knanaH, crefoBaTesibHO,
Heo6Xx0AMMO MOBbLICUTL AaB/leHNWe B CUCTEME, U PeKOMeHAYeTCs MPOBECTVM TPeTUil aTan UCMNbITaHUS, YTOGbI
NpPoOBEPUTb, YTO YBE/INYEHNE AaB/IeHUA He NOBPeAUT cucTemy.

e) ecnn nNpoBOAMTCA TPeTuii atan UCMbITaHUSA, HEOGXOAMMO cpa3y Xe NMPOBepuUTb Ha Halnyune yTedek
UM NOBpexXAeHWn oT 3amopaxnBaHnsa nNocsie BTOPOro atana. B TeyeHne ocmoTpa cucTembl, TemnepaTtypa B
ncnbiTaTesIbHOW KOMHaTe He [AOJhkKHA yBesinymBaTbcs 6osiee yem Ha 5 K Bbiwe TemnepaTypbl 0a2. B
TeyeHne BpemeHUW He 6onee 1 4. 3aTeM HeO6XOAUMO He3aMef/IMTeNIbHO HayaTb WUCMbITAHUA C TpeTbero
atana [cm. B.1.3.3.2 nepeuncneHue a)j;

X) ecnu TpeTwuii aTan He MPOBOAUTBLCSA, TO HEOGXOAUMO MPOBECTUM He MeHee Tpex OT6O0pPOB BOAbI,
obbema cucTembl, Npu nogAepxaHnun TemnepaTtypbl TpybonpoBoaHoli Boabl B npegenax (5 + 1) °C.
3admkcupoBaTb pacxof BOoAbl M ee TemnepaTtypy npu oTbope. [anee onATb NPOBEPUTb CUCTEMY Ha
Hannyune yTeuyek, NOBPeXAEHUI OT 3amopaxnBaHusa uim gedopmManii.

B.1.3.3 TpeTuii aTan ucnblTaHUs

B.1.3.3.1 OCHOBHbI€ NO/I0XEHUA

TpeTnii 3Tan uUCNbITaHUA COCTOUT M3 7-AHEBHOrO Nepuoja, B KOTOPOM MOALE/IUPYHTCS CYTOUHble
UWKNbl 3aMOopaxuBaHUa W OoTTaMBaHUA. Llenbi 3TOro ucnbiTaHUA ABNSAETCA onpefesieHne CyMMapHoro
BO34ENCTBUSA LUMKIOB 3aMOPO3KM BOAbl, paclWUpPeHUs U TakuM o06pa3oM BO3MOXHOIO Ae(OpMUpPOBaHUS
cUCTeMbl, 3aTeM npouecca TasHUS (B Te4eHMe KOTOpPOro notpebnseTcs AONOMHUTEIbHOE KOMMYEeCTBO BOAbI
CUCTEeMOI, UTOGblI KOMMNEHCUPOBATb YMeEHbLIEHNE 06beMa Tanol Bogbl), a 3aTeM CHOBa 3aMOPO3KN.

B.1.3.3.2 MeTtoguka

MeToAuKa BbINOJIHEHUSI UCMbITAHUA COCTOUT B CreAyloweM;

a) HavyaTb uCNblTaHMe Heo6XxoAMMO B TeyeHMe ABYX 4YacoB MOC/ie OKOHYaHWs BTOPOro 3aTtana
ncnbITaHWA, NpyY 3TOM TemnepaTypa B UCMbITaTeNIbHOW KOMHAaTe He A0J/I)KHA yBenmumBaTbcsa 6osiee 4em Ha 5
K Bbllwe Temnepatypbl Oa2y;

6) He06X0A4MMO YyCTaHOBUTbL 3HaYeHNe CKOPOCTKU BeTpa V,,3 M HavyaTb C/eAyloWmnii CyTOUYHbIR LKA Ans
cucTemsbl;

B) B NepBblli nepuoj AVHOW /**,3 HEO6XOAUMO yBeNnUYUTb TeMmnepaTtypy Ao Qai3a B TedyeHMe nepBoOro
yaca W YCTaHOBUTb 3HauyeHWe COJIHEYHOro u3nyvyeHus G~.3 Ha MNOBEPXHOCTU COJIHEYHOrO KoJsifiekTopa
cucTembl;

r) BO BTOpPOW nepuofg ANVHOW (24 - bpae) 4 HEO6XOAMMO YMEHbLWUTL TeMnepaTtypy Ao Qa36 B TeueHue
nepBoOro yaca v He Bo3felicTBOBaTb CO/IHEYHbIM U3/TyYEeHUEM Ha CUCTEMY;

A) NOBTOPUTL LIArn nepeyncrieHnii ¢ a) 4o r) ceMb pas 1 NPOAO/KUTL C WWara nepeyncrieHuns e);

€) B KOHLe TpeTbero aTana;

- MPOBEPUTb CUCTEMY Ha Ha/nyne yTeyek UM NoBpexaeHnii oT 3amopaxunBaHus;

- MpoBecTM He MeHee Tpex OT60OpPOB BOAbl, 0O6beMa cuUCTeMbl, NPV MoAAepXaHUn TemnepaTypbl
Tpy6onposoaHoii Boabl B npegenax (5 + 1) °C;

- 3adhMKcMpoBaTh 3Ha4YeHue pacxoja u Temnepatypbl oTéupaemoi Boabl B TedeHue npouecca otbopa;

- ONsATb MPOBEPUTbL CUCTEMY Ha Ha/MyuMe yTeyek, NOBpexXAeHUli oT 3aMmopaxmnBaHna unu gedopmaymi.
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B.1.4 YcnoBusa ucnbltTaHus
B.1.4.1 OCHOBHbIE NO/IOXEHUA

B.1.4.2 no B.1.4.4 onucblBalOT METOANKY MOJSIyHYEHUS YCNOBUI/ MCMNbITAHUS U3 MEeCTHOW 6a3bl faHHbIX
norojbl.

Bce ycnoeus wucnbiTaHWs oOnNpefensioTca U3  paga  [aHHbIX  MOroAbl, KOTOPbI  BKAlOYaeT
3KCTpeMasibHble MOrofHble YCNOBUS, XapakTepHble AN onpeAesieHHONW MecTHOCTU. Paf [O/IXeH COCToATb
13 faHHbIX O Noroe, KOTOpble BK/OYAIOT MNATb CaMblX CU/IbHbIX BOJITH X0/104a 3a BeCb nepuoj HabnaeHuns,
BmecTe ¢ 10 gHamu go mn 10 gHAMM nocne 3Toro cobbiTwua. Ecnm Takasa MHOpMauuMs He A0CTynHa,
Heo6x0AMMO UCNOMb30BaTb COOTBeTCTBYHLWYIO 6a3y fAaHHbIX MOrofbl, cofepxallyl uHdopMauuto 3a
nepuop He meHee yem 10 neT. B aToM cnyvae, Heo6xoAMmMo 6yaeT BBECTU KOPPEKTUPOBKMU.

B.1.4.2 OnpegeneHne ycnoBuii UCnbiTaHUA AN NepBOro atana

YcnoBus 4N nepBoOro atana UCMbITaHNA onpeAenstoTcs:

Wsa»i - nonHoe cyTouyHoe auddy3Hoe coTHeYHoe nanyyvenme, MOx/m2:

Gay.l - COOTBeTCTBylLllee COJ/IHEYHOEe WU3/y4yeHue, BO3felicTByllWee B TeyeHWe yKasaHHOro
MHTepBana BpemMeHu n, Bt/m2;

Qal - TemnepaTypa OKpyXalliero BO3gyxa, NpuHMMaemas K 4acTAM COJIHEYHOl cuctembl BIB,
HOPMasbHO PacnosI0XeHHbIMUN Ha OTKPbITOM BO3ayxe. °C:

V,,i - CKOpPOCTb BeTpa, m/C;

Q*i - TemnepaTypa OKpyXalolero Bo3gyxa BHyTPU MOMeLWEeHNs, NPMHMMaeMas K YaCcTAM COJIHeYHOM
cuctembl BI'B. HOpMasibHO pacnosloXeHHbIMU BHYTpU nomelieHus. °C;

n- AANTEeNbHOCTb 3Tana, AeHb;

- nepuop Bo3aelicTBUS COMMHEYHbIM U3TYYEHUOM.

BenunuuHbl n. Hiolu GM«i, Qai, te*.i n vwi onpegensioTca n3 6asbl AaHHbIX NOroAbl, ONWCAHHOWN B
B.1.4.1. B COOTBETCTBMM CO CrieAylOWMMM nocnegoBatesibHbIMX wWwaramu. [py  KOHCynbTauum cC
npoussoguTenem, MOryT ObiTb BblbpaHbl Hawb6onee CypoBble YCNOBWUSA, 4YTO [OJ/HKHO  ObITb
3aMpoTOKONIMPOBAaHO B pe3ysbTarax UChbITaHus.

Heo6xoAnMMO NPoOBECTV MOUCK BCeX BO3MOXHbIX NMepUoAOB N nocsefoBaTesibHbIX AHeli B 6a3e AaHHbIX
noroabl CO cpefHMM 3HadyeHueM TemnepaTypbl OKpYyXalLllero BO3AyXa HWXe Hyns ANA Kax[oro AHs
nepuoga w AAMHOW = ceMb AHel, BOCeEMb AHeW, AeBATb AHEN. 20 gHeli 1 21 peHb. A Kaxporo

H ..
nepuvopga, onpegendarTca 4YacoBble 3Ha4YeHUA Be/IMHNHbI — — U ee cpegHee 3HadeHue.

Heo6xogumo onpegennTb abCOMIOTHbIE MWHUMYM Cpegun BCeX CpeAHUX 3HauveHui

onpefenieHHbIX MO pe3ynbTaTtaM npeabligylero noucka, a Takxe gata U KOMYeCTBO N COOTBETCTBYIOLLETO
nepuoja.

Ana  HaligjeHHOro nepuoga  BbIYUCASAKT  cpeAHWe  3HAYeHUs  M3NyYeHWs, Temnepartypsbl,
npoAo/XUTENIbHOCTU CBETOBOrO [HA W CKOpPOCTM BeTpa, 4To6bl 3agatb H o*,, fMu wn VvV,
COOTBETCTBEHHO.

Mpu ncnonb3oBaHUM fAaHHbIX NOrofbl U3 MNPOU3BOJIBHON fAekafbl Heo6XO4MMO OTKOPpPeKTUpoBaTb
3HauyeHne O nyTem gob6aBsieHUs MNoONpaBo4yHOro Q,.i, A4NA yBe/IMYEHUA 3KCTpemasibHOW TemnepaTypbl,
HaligeHHol B 3Toil Aekapge. lMonpaBoYHOe 3HayeHWe SIB/ISIETCA COBOKYMHOCTbIO CreAylWnx pasHocTel
TemnepaTtyp:

- pasHOCTb TemnepaTypbl MeXAy MWHMMalbHbIM 3HayeHWeM cpefHeil Temnepatypbl N-AgHeW
paccmaTpuBaemMoli pgekagbl W 3HavyeHMeM cpefHeill TemnepaTypbl Haunb6onee XONOAHOV BOJSIHbI B
paccmaTpuBaeMOM pernoHe;

- pa3HOCTb TemMnepaTypbl C NonNpaBKoli Ha HOYHOE U3NyYeHue, Tak Kak MHpakpacHoe U3nyyeHue npu
NCNbITAHUAX MeHblLUE, YeM B peasibHbIX YC/IOBUAX Ha OTKPbITOM BO3AyXe.

3HayeHne CO/IHEYHOro n3nydyeHusa G**, BblumcnaeTcsa no gopmyne

(6)

rae TI00k= 0.2 - KO3(hPULUMNEHT NPONYCKaHUA CNOSA CHera Ha cucTeme;
Tun = 0,7 - cpeaHwuii yrnoeoli kKoadduUMeHT cucteMbl. 3HayeHWe, MNpuBefeHHOe 3faecChb,
npuénmxeHHoe. B criyyae HannumMsa N3MepPeHHOro 3Ha4yeHus, 3TO 3HaYeHue AO0JIKHO ObiTb MCMNO/L30BaHO 1
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OTpaXxeHo B pe3ysbTaTax UCMbITaHWUIA.

Ecnn cuctema yctaHaB/iMBaeTCA C Ha/lM4YueM TeMJ/IOBOr0 KOHTakTa C MCMNbITaTe/bHOW KpblWen, Kak
onucaHo B B.1.2. Temnepatypa Bo3ayxa, noafepxuBaemass noj ucnbiTaTesnbHOU Kpbiwel Q;l, A0/XHA
paBHATbBCA MWHMMaNbHOW TemnepaType BO34yxa, YyKa3aHHOW B PpykoBOACTBe MO YycTaHOBKe. Ecnwu
MUHMManbHaa TemnepaTypa BO3Ayxa He yka3dblBaeTcsi, TO TemnepaTypa BoO3gyxa Nof WUCMNblITaTe/bHOWN
Kpblweli Q,.,, [OMXHA paBHATbCA (Qa,+5) K.

3Tn 3HAYEeHUS UCNOAb3YITCA AN NEePBOro atana NCnbiTaHWSA Ha MOPO30CTOMKOCTb.

B.1.4.3 OnpegenieHne ycrioBUii ucnbiTaHnA 4Ns BTOPOro atana

YcnoBus Ana BTOPOro atana UcnbiTaHWUA onpeaenstoTca:

0,2- TemnepaTypa OKpyXallLlero Bo3ayxa BHyTpu nomMmeueHus, °C;

Oa: - cyTo4Has cpefHAa TeMmnepaTtypa Okpyxalolero Bo3gyxa BHe nomMmelieHus. °C;

Oa.z*- MMHMManbHas yacoBasa TeMmnepaTtypa okpyxatwuiero sosgyxa. °C:

VW2 - CKOpPOCTb BeTpa, m/C;

t2- Bpemsa ucnblTaHus, Y.

B 6ase pgaHHbIX Morogbl, Kak yka3aHo B B.1.4.1, BegeTcAa MNOUCK AHA C MUHMMaNbHOM 4acoBOW
TemnepaTypoi Qa2*. ;19 NCKOMOTO AHA onpefensercsa cCyToyHas cpefHsAa Temnepatypa Qa2

Ecnu ucnonb3yloTca AaHHble Morodbl M3 Npou3BOJIbLHOW Aekafbl, TO HEOGXOAMMO OTKOPPEKTMpoBaTb
3HavyeHne Qai nyTtem pgobaBneHus nonpaBouyHoro OVi2. ANA yBeNMYeHWs 3KCTpeMasbHOW TemnepaTypbl,
HaligeHHO!i B aToli aekage (cm.B.1.4.1). MonpaBo4YHOe 3HaYeHWe SAB/ASETCS COBOKYMHOCTbIO C/eAyrLWwmnx
pasHocTeli Temnepatyp:

- pa3HOCTb TemnepaTypbl MeXAy MWHUManbHOW 4YacoBOl TemnepaTypoi <3,2X U abCoNOTHbIM
MUWHUMa/IbHbIM HYaCOBbIM 3Ha4YeHWUeM TemnepaTypbl B paccMaTpuBaeMo PernoHe;

- pasHOCTb TeMnepaTypbl C MOMNpaBKoli Ha HOYHOe U3ny4vyeHue, Tak Kak MHppakpacHoe nsnyvyeHne npu
MUCNbITAHUAX MEHbLIE, YeM B peasibHbIX YC/I0BUAX Ha OTKPbITOM BO3AyXe.

Bbl6rpaetca abconlOTHO MakCuManbHas cpejHeyacoBas CKOpPOCTb BeTpa VW2 B TeudyeHue nepuoga
3amMopo3Ka.

BbicunTbIBaETCA NPOAONKUTENNBHOCTL UCMbITAHUA MO popmyne

Q,

{r= 249 ~ ' (7)

rae Qar*-3HayeHue 6e3 nonpaskn ON2. oNMMCaHHON Bblile.

B TeueHue BTOpPOro aTana ucnbiTaHne Bo3aelicTBME CO/THEYHbIM U3/TlyYeHNEM He NPOBOAST.

Ecnu cuctema yctaHaB/AMBaeTCsA C HalM4ymem TensioBOro KOHTaKTa C WUCMblTaTeNbHOWM Kpbllel, Kak
onucaHo B B.1.2. TemnepaTypa Bo3ayxa, NoggepxnBaemas Noj ncnbitatesibHOM Kpbiwei 0,2. AokHa 6bITh
paBHa MWHMMaNbHOV TemnepaType BO34yxa, yka3aHHOW B pykOBOACTBE NO ycTaHOBKe. Ecnn mMuHMmanbHas
TemnepaTypa BO34yxa He YyKasblBaeTCs,, TO Temnepatypa BO3Ayxa noj uWCnbiTaTenbHOW Kpbiwein Qa,
LO/DKHa paBHATbCA (Qatr+5) K. Mpu KOHcynbTauum C¢ npousBoguTenem, MOryT ObiTb yCTaHOBJ/IeHbl 60siee
CypoBble YCN0BUSA, HanpumMmep, 6onee gnuTenbHoe BpeMs UCMbITaHUSA.

B.1.4.4 OnpepeneHne ycnoBuii UCNbITaHWUS AN TPeTbero atana

Ycnosua gna BTOPOro atana UcnbiTaHUs onpeaenstoTcs:

0.3 - TemnepaTypa OKpyXalLlero Bo3gyxa BHYTPU MOMELLEHUS, B TeYeHUe Mepuoja BoO3aelicTBUs
COJIHEYHOro nsnydyeHus. °C;

O.3b - TemnepaTtypa OKpyXalliero Bo3gyxa BHYTPW MOMeELWEeHUs, B TeyeHne nepuoga OTCYTCTBUA
BO3eNCTBUS COJTHEYHOIO U3Ny4YeHUs (XONo4HbIN nepuopg). °C;

Oa3a - TemnepaTtypa OKpyXatliero Bo3gyxa BHe MNOMeleHWs, B TeyeHuMe nepuofa BO3[elicTBUA
COJIHEYHOro nsny4veHus. °C;

Qast> - TemnepaTypa OKpyXatwero BO3[yXa BHe MNOMeLeHUA, B TeyeHue nepuoga OTCYTCTBUA
BO34EMCTBUA COMTHEUYHOTO U3/yYyeHusa (XxonogHeln nepuog). °C;

HSt3- coniHe4YHOe M3ny4YeHne Ha NOBEPXHOCTM COSTHEYHOTrOo Ko/siekTopa cuctembl. MIX/M2 B AeHb;

Q@/©>1 —CO/IHeYHOe N3/1y4YeHne Ha MOBEPXHOCTM COSTHEYHOrO KOJ1/leKTopa cucTeMbl. BT/mM2;

VW3 - CKOpOCTb BeTpa, M/C;

(sco- ANMTENbHOCTb BO34ENCTBUSA COMTHEYHOIO MU3/TyYeHUs, B Hacax.

Kpome ycnosuit gnsa TpeTbero atana, onMcaHHbIX gasnee, MOryT ObiTb BblGpaHbl Apyrne ycnoBus, npun
KOHCY/bTauum ¢ npounssoauntesieM. Vicnonb3yemble yCNOBUA A0/DKHbI 6biTb 3addMKCUPOBaHbl B pe3dynbTaTax
UCNbITaHUSA.

N3 6a3bl AaHHbIX NoroAbl, ykasaHHoii B B.1.4.1, BbiGupaeTcs nepuo M3 21 nocnenoBaTesibHOro AHSA
OKO/I0 AHS C abCoO/IIOTHOW MUHUMAaNbHOW cpeAHecyTOYHOW TemnepaTypoi, KoTopas yxe onpepesneHa B
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B.1.3.2. 21-aAHeBHbIli Nepuop AO/HKeH BkAw4YaTtb B ceb6sa 10 AHeld Ao 3TOro AHA. caM 3TOT AeHb u 10
nocneanywWwmnx gHem.
[anee B aTOM nepuoje uvweTcs AeHb C MakCUMa/llbHbIM CPeAHeCYTOUYHbIM COJIHEYHbIM M3yYeHUeM
3. Takxe ANna MCKOMOTo AHS onpefensieTcs MakCMMalbHOe CO/IHeYHoe nsnyvyeHune G«o.
ANnTenbHOCTb BO3AENCTBUSA COMTHEYHOTO U3/yyYeHuns tian BbIYUCASIOT No dhopmyne

n onpegensT B 21-4HEBHOM nepuoje nepuoj ANUTeNbHOCTblO f**.3 KOTOpPbIN MMeeT HanbOo/bLUYO
cpegHioo Temnepatypy On3n. Takxe B 21-AHEeBHOM nepuoge onpeaensawnT nepuon ANNTenbHOCTbio {24 -
t0) 4. KOTOPbIA MMeeT HaMMeHbLUYIO cpeAHIoto TemnepaTypy QI3

3HavyeHne vw3 npuHUMaeTcs paBHbIM VOj.

Ecnn cuctema ycTtaHaBNMBaeTCs C Ha/M4ymemM TeMJ0OBOr0 KOHTakTa C UCMbITaTe/IbHONM Kpbllen, Kak
onucaHo B B.1.2, TemnepaTtypa Bo3ayxa, noggepxuBaemas Mo WcObiTaTeNbHOW Kpblwein Q,3. gosxHa
paBHATLCSA MWHUMaNbHOW TemnepaType BO34yxa, YyKasaHHOW B pyKoBoACTBe MO YycTaHoBke. Ecnu
MWHMManbHas TemnepaTypa BO3Jyxa He yka3blBaeTCsi, TO TemnepaTypa BO3fyxa Noj WcChNblTaTeNbHOW
kpbiwei 0*34 nnn O,.3b fo/MKHa paBHATbCA (O, 3auim Ow) + 5 K.

B.1.5 Pe3ynbTartsbl

Mo 3aBepleHno UCNbITAHUSA A0/KHbI ObITb MNOJTyYeHbl criefyowmne pesybTarbl:

- Mapka W mofefnlb CUCTeMbl, BKAOYas AOMO/IHUTENbHO YCTaHOBJ/IEHHble YCTpolicTBa 3aluTbl OT
3amep3aHuns;

- TexHM4yeckoe onucaHWe MO yCTaHOBKE COJIHEYHOW cucTembl BIB: MOHTax Ha/B ucnbiTaTesibHON
Kpbllle, Hak/AOH, coeAuHeHUs, obopypoBaHue, usonaAuma Tpyb u T. A. Takxe [O/MKHaA npuaaratbecs
coTorpacunsa yctaHOBKU;

- pacnosioxeHue W paccmaTpuBaemblli BpeMeHHOW [aAnana3oH 6asbl  fAaHHbIX norogbl, ANs
onpegeneHns ycnoBuin ucnbiTaHUA:

- BCe YC/I0BUA UCMbITaHUA, onpefefnieHHble No 6a3e faHHbIX NOroAbl;

- 3apMKCUpOBaHHble 3Ha4YeHMsA pacxoga npu oTéope BoAbl M TemnepaTtypa BoAbl BO BPeEMS Hayas/lbHbIX
YyC/I0BUiA cUCTEMbI B Havasie NepBoro atana;

- 3adpuKcupoBaHHoe Bpems cpabaTbiBaHUA [OMNO/THUTENBbHBIX YCTPOUCTB 3alWnTbl OT 3amep3aHuns;

- 06beM BOfbl, NMPONYLEHHbI Yepe3 YCTPONCTBO 3aLlMThbl OT 3amMep3aHus:

- 3adMKCUpoBaHHble 3Ha4YeHWs pacxoja BOAbl cucTembl. Ecnm cuctema noTpebuna 6onbluee
KOMIMYecTBO BOAbl, YeM Obl/I0 MOy4YEHO Npu OoT6ope BOAbI UKW MPKU MPOMycke Yepes yCTpPoOKCcTBa 3aluTbl OT
3amMeps3aHus wanm apyrve npefoxpaHuTesibHble YCTPOCTBA, TO 3TO MOXeT O6biTb MPU3HAKOM Hannyus
BHYTPEeHHUX AedopMauunii B cucteme 1 fOMXKHO 6biTb 3aNPOTOKO/IMPOBAHO,

- 3abukcnmpoBaHHble 3HaYeHUs NOTPebNeHUss 3/IEKTPOIHEPTUM WIN APYTUX BHELWHUX WCTOYHUKOB
ycTpoicTBamu 3awWnTbl OT 3amep3aHus;

- pe3ynbTaTbl BHELWHEro ocMoTpa, BKAo4yasa Ntobble cBUAeTenbCcTBa O Hanuuve obpasoBaHWil Nibja
NN yTeyek;

- 3apMKCMpOBaHHble 3HaYeHNSA AaB/IeHUs BOAbl, U3MEPEeHHble faTynkamu AaB/ieHUS;

- 3apMKCcMpoBaHHOe 3HayeHne obbema BOAblI NPy OTOOPe B KOHLe BTOPOro atana MUChbliTaHua (TO/bKO
ecnin NpPoBOAUTLCA TpeTuil atan);

- 3apUKCMpOBaHHble 3Ha4YeHUs pacxofa W TemnepaTypbl BOAbl Npu OT60pe B KOHLEe BTOPOro atana
ncnblTaHus (eCnn TpeTuii aTan He NPoBOAMUTCS).

B.2 MeToguka UCNbITaHWA BHYTPU MNOMELWEHUA ANS OLEHKN HAAEXHOCTU COJIHEUYHbIX CUCTEM
6bITOBOrO ropsyero BOAOCHAGXEHUA OTHOCUTENbHO 3alNTbl OT Neperpesa

B.2.1 Lenn n npumeHeHue

Llenblo wucnbITaHMA BHYTPU MNOMELW,eHUSA ANS OLEHKW HaAeXHOCTU COJIHeYHbIX CUCTEM ObITOBOrO
ropsiyero BoAOCHa6XeHNs OTHOCUTESIbHO 3aluThbl OT NeperpeBa AB/ASETCA OLEeHKa CNOCOGHOCTU COJTHEYHOM
cuctembl BB NpoTUBOCTOATL 3KCTPEMasibHbIM YC/I0BUAM neperpesa, 6e3 NnoBpexAeHNs caMoil cucTembl.

VcnbiTaHne NpoBOAUTCA A/18 COMHEYHOW cucTeMbl BIB. BkAo4vas Tpyb6onpoBog 1M YCTPOMCTBa 3aWnThl
OoT neperpesa. VicnbiTaHWe npegHa3HayeHO ANA CUCTEM, KOTOPble HEe MMEeNT YyCTPOMCTB akTUBHON 3awuTbl
OT neperpesa, O4HaKo, A/ CUCTEM, KOTOpble MMEIT Takume YCTpoOlicTBa, WCMbITbIBAeTCA CMNOCOBGHOCTb
YCTPOIACTB 3aWUTUTb CUCTEMY.

B.2.2 O6opypnoBaHue 1 ycTaHOBKa CUCTEMBI
Co/IHeYHYI0 cuCTeMy ycCTaHaB/MBalOT B MMUTATOP COJIHEYHOrO WU3/lyYyeHUA (Hanpumep, Takue Kak
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ncnonb3yemble Ana onpegeneHns 3 gpeKTUBHOCTU COMHEYHbIX KOJINIEKTOPOB), KOTOPbIA cnocobeH
BOCMPOM3BOANTE HeOob6xoAuMble YC/NOBUA WCMObITaHUA (TemnepaTtypy, CKOpPOCTM BeTpa, COJIHeYHOoe
n3ny4yeHue) (CM. pucyHok B.6).

YcTaHOBKa [0/XKHAa WMETb CXOXMWe C peasibHbIMW YC/IOBUA C y4YeTOM Haunbosiee MNAOXUX YC/IOBUNA,
KOTOpble AONyCcKaeT PyKOBOACTBO MO YCTAaHOBKE. HaknoH cucTembl JO/XeH cocTaBnaTb 45 BC. ecnu gpyroro
He yKa3aHO B PyKOBO/CTBE MO YCTaHOBKe.

CucTtema pfoskHa 6biTb yCTaHOBJ/IEHA B COOTBETCTBUM C MHCTPYKUMAMM MO ycTaHOBKe. OTpenbHoe
BHMMaHWe HeO6XO0ANMO YAennTb clefytolemy.

- MOHTaX W ycTaHOBKa Tpy6, MOABOAWMBbIX K CUCTEMe U OTXOAAWMX OT Hee. BKAO4Yasa NPOBEPKY
KnanaHoB M APYrUx Mep 3aWuT OT neperpesa.

- Nto6ble MeponpuATUA MO 3alnTe OT Neperpesa, TpebyemMble B PyKOBOACTBE MO YCTaHOBKe;

- cNocob yCTaHOBKN CUCTEMbI Ha Kpbily.

1- nMuUTaTOP COTHEYHOTO U3NYYEHUS;

2 - conHe4yHas cuctema BIB: - TepMmomeTp
3 - npepoxpaHuTesbHbIl KnanaH; - nupaHomeTp BO3ayxa

4 - knanaH oT6opa BoAbl A;

5 - HarpeBaTtesb;

6 - Hacoc;

7 - KnanaH B; - TepMmomeTp Ans
8 - HeBO3BpaTHbIN KnanaH; XUAKOCTH.

9 - knanaH bB: - aHeMoMeTp pacxofoMep unun gaTtyuk
10 - BeHTUNIATOP AasneHnsa

PucyHok B.6 - CxemMa CTPYKTYpbl UCMbITAHUA

Pacxon Bogbl, nocTynawwuii B CUCTEMY, [O/IKEH OblTb M3MepeH B BOAOMNPOBOAHON Tpybe 1
KOHTPO/INPOBAaTbLCA B TeYeHWe BCEro WCMbITaHUA. Takxe AO/IKEH ObiTb M3MepeH W MPOKOHTPO/UPOBaH
06bemM oT6MpaemMoii BoAbl, MPOXOASILINA Yepe3 yCcTpolicTBa 3aWmMTbl OT NeperpeBa Win NpefoxXpaHnUTenbHble
KnanaHbl.

Ecnun kakoe-nn60 yCTPOWCTBO 3aliMTbl OT neperpeBa TpebyeT 3/1IeKTPOIHEPIUO UM N60i apyroi
BHELWHWA NCTOYHUK 3HEPTUU, TO HEOBXOANMO U3MEPUTb NOTPEBeHNE SHEPTUN B TeHEHWE BCEro UCMbITaHUS.
[aTunkun gaBneHus BoAbl A0/KHbI 6blTb YCTaHOB/IEHbI B BOAOMNPOBOAHOW Tpy6e.

Bxog xonoaHol BOAbl U BbIXOA FrOpsiveil BOAbl CUCTEMbI TakXe MOACOeAUMHSETCSH K KOHTYPY, KOTOpPbIii
BK/lOYaeT HarpeBaTeflb BOAbl W HacoC, UeNbio KOTOPOro ABMSIETCA HarpeB BOAbl CUCTEMbI B Haudasne
NCNbITaHNA. ITOT JONOJIHUTE NbHbIN KOHTYP CHa6XeH ABYMS KnanaHaMmu gns Toro, 4To6bl MOXHO 6bl/10 ero
oTAENUTb OT TPYGONPOBOAHOI CUCTEMBI U BbIXOAHON TPpy6bl. KpOome TOro, Takoe npucoeguHeHve no3BosnseT
OCyLWecTBUTb UCMbITaHVe faB/ieHNeM COJIHeYHoli cuctembl BIB.

CucteMa W WUcnbITaTeNbHbIA KOHTYP 3anofIHAKTCS BOJOMPOBOAHON BOAOM B COOTBETCTBUM C
WHCTPYKUKMER no yctaHoBKe. [py 3TOM BbIXog TPYGbl ropsyeil BoAbl 3akpbIT.
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8.2.3 MeToauKa ucnbltaHus

Mpy BbINOMHEHUN WCNbITAHUI HEO6XOAMMO BbINOAHUTE OMMWCaHHYK fJajiee Mocsie40BaTe/lbHOCTb
nevictBuii.

Heo6xoaumo y6eanTbCa B TOM. YTO MMUTATOP CO/THEYHOTO N3/TyYEHUA BbIK/IIOYEH.

VcnbiTaHne paBneHnem An8  nNpefoxXpaHUTeNIbHbIX KlanaHOB MPOBOAAT MNyTeM MOCTEeNeHHOro
yBeJ/INYeHNa faBJieHNA BOAbl B CUCTEME [0 3HAYEHUA AaB/lIeHUs OTKPbITUA NPeAoXPaHUTENbHOTO KanaHa.
Heob6xoanmo 3amMkcupoBaTb 3HauYeHWe AaBJieHMsA, NPU KOTOPOM K/sanaH OTKPbIZICA, U NPOBEPUTb CUCTEMY
Ha npegMeT yTeuek 1 NoBpexXAeHUiA.

3aTeM cucTemy BO3BpallaloT K HOPMasibHOMY AaB/lIeHUI0 BOAOMNPOBOAHONM BOAbI U HAMOJTHAIOT CUCTEMY
BOJOI B COOTBETCTBUM C YyKasaHWAMU NPOU3BOAUTENSl, BK/OYas Bce oGopypoBaHue Ans 3awuTbl OT
neperpesa v AOMNOSIHUTENIbHbLIX NCTOYHUKOB Tenna.

KoHTyp HarpeBa BOAbl NMPUCOEAUNHAOT K CUCTEME, BK/IKOYAlOT HacoC W Harpes BOAbl B CUCTeEMe,
MCNONb3ysA HarpeBaTeslb 40 TeX NOP. NOKa TemnepaTtypa BoAbl B cucteme He gocturHet (75 = 2) °C.

MpumeyvaHna

1 Ec/im cucTemMa CnpoeKkTMpoBaHa Takmm 06pa3om, UTo TemnepaTypa B 75 *C He MOXeT 6bITb AOCTUrHYyTa BOOOLLe
WN ecnun He ByJeT AOCTUrHyTa NpU HOPMasTbHOW 3KCN/lyaTauum CMCTeMbI, TO MOXeT ObITb BblbpaHa Temnepartypa Hinke
yKasaHHOU. Takoli crlyyaii fo/mkeH 6bITb 3aMKCMPOBaH B pesy/ibTaTtax UCMbITaHus.

2 Nokazarenin QMu wAonucaHbl B B.2.4

Janee Heob6xo0AMMO OTCOeAMHUTbL KOHTYP Harpesa BOAbl W TMOAKNOUYUTL CUCTEMY O06paTHO K
BOAOMPOBOAHOMY BOAOCHa6XeHNO. HeobxoAMMO YycCTaHOBUTb TemmepaTypy OKpyxatwliero Bo3gyxa B
koMHaTe OM M CKOpPOCTb BeTpa v,, a.

CucTemy noagepxuBaloT B Takux TemMnepaTypHbIX YC/IOBUAX U C Takoli CKOPOCTbIO BeTpa B TeveHue
natTm gHein £ 1 4. B TeyeHue 3TUX NATUM AHE Ha CUCTeMy HeOo6XOAMMO Mepuoanyeckn BO3AeliCTBOBaTb
CO/IHeYHbIM M3nydyeHunem G~u B TeyeHune BpemeHn tMA. CyTOUHOE U3NYYEHUEe [O/DKHO paBHATbCA HMA.
Hauyano nepBoro nepuoga BO34eNCTBUA CO/THEYHbIM M3yYeHUeM MOXeT ObiTb Bbi6paHO B Te4YeHue nepBbIX
LWecTn 4YacoB MUCMNbITaHMA. Hayano BTOpPOro nepuoja BO3AENCTBUA COMTHEYHbIM U3NyYEeHUEM [O/DKHO OblTb
yepe3s (24 + 1) 4 nocne nepBoro nepuoga. Havyano TpeTbero nepuoga BO3AeliCTBUSA COMHEYHbIM
N3/ly4eHnem A0JDKHO ObiTb Yepes (48 + 1) y nocse NepBOro nepuoaa, 1 Tak gasiee B CYTOYHOM LUKAe.

dukcupyeTcs 3HadeHue TemnepaTypbl W KOMIMYECTBO CNYLWEHHOW BOAbl ANA npefoTBpalieHus
neperpesa.

B KOHUe nATUAHEBHOro nepuoga, HeO6XO0AMMO MPOBECTU HE MeHee TpeX MOJIHbIX OT6OPOB BOAbl U3
cucTeMbl, Npy nogAepXaHuu TemnepaTypbl MOCTOAHHOW = 1 °C agns 3HadeHusa ot 10 °C po 20 °C.
3admkcmpoBaTb TemnepaTtypy oTébupaemon BoAbl. 3aTeM OCMOTPeTb CUCTEMY Ha Has/muyune MOBPEexXAeHU
AN ycTaHOBUBLUUXCA fedopmannii.

B.2.4 YcnoBua ncnblitaHna

B.2.4.1 OCHOBHblIE MOJIOXEHUA

B B.2.4.2 onucbiBaeTCcsi MeETOAMKA NOJTYYEHUSI YC/IOBUI UCNbITAaHUA U3 MECTHOW 6a3bl AaHHbIX NOroAbl.
Bce ycnoBusa ucnbiTaHua onpefenstoTca U3 psafa AaHHbIX NOroAbl, KOTOPbIA BKAlOYaeT 3KCTPemasibHble
norogHble yCroBUsi A1 XapakTepHOli MecTHOCTU. Psif AOJIXEH COCTOATb M3 faHHbIX O Moroge, KOTopble
BK/IlOYAlOT MATb CaMblX CW/IbHbIX BOMH Tensia 3a Becb nepuog HabnwogeHus, BmecTe ¢ 10 gHsamu go n 10
OHAMKW nocne 3Ttoro cobbiTua. Ecnu Takasa wHdopmauma He [OCTynHa, Heo6xoAMMO MCNOoMb30BaTb
COOTBETCTBYHOLUWYO 6a3y flaHHbIX MOroAbl, cogepxallyo MHpopmMauuio 3a nepuoj He MeHee yem 10 net. B
3TOM cflyyae, Heo6xoAMMo 6yAeT BBECTU KOPPEKTUPOBKU.

B.2.4.2 OnpepeneHune ycrioBuii ucnbiTaHnsa

Ycnosua AN ucnbiTaHWUs onpepenstoTcs:

- 0,4 - TemnepaTypa OKpyxaloLlero Bo3/yxa BHyTpu nomMeujeHuns, sC:

- 0,4 - TemnepaTtypa OKpyXalLero Bosgyxa BHe nomeuieHus. °C;

- H104 - cpepHee 3a NATb AHEW COSIHEYHOE M3/lyYeHUe Ha MOBEPXHOCTU COJIHEYHOro KosnekTopa
cuctembl. Mx/M' B fieHb:

- GIOu - nNuKoBOe cpegHevyacoBOe COJ/IHEYHOE U3/lyYeHMe Ha MOBEepPXHOCTU COJIHEYHOrOo KoJiieKTopa
cucTemMbl B TedeHune NATU gHeli. BT/M2;

-V, 4- HamMeHbllan cpegHeyacoBas CKOPOCTb BeTpa 3a NATUAHEBHbIN nepuoj, m/c;

* tio/* - nmepuopd BO34eliCTBUA COMTHEYHbIM M3/lyYeHUeM, B Yacax.

BennuuHbl Hio!4, Gsow, 074, Obl, Uou 1 v,.a onpegenstoT u3 6asbl faHHbIX MOrogbl, ONMCaHHOW B
B.2.4.1, cnegyrowmum cnoco6om:

a) Bbl6GMpPalOT NATUAHEBHbIE Nepuoj C CpefHeCcCYTOYHbIM 3HayYeHWeM COJIHEYHOTO W3/lyYeHus Ha
NOBEPXHOCTN COJ/IHEYHOTO KOJNleKTopa cucTtembl H” ia n cpegHecyTo4Hol TemnepaTtypoi Oj4, Nnpu KOTOpbIX
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3HauveHue npoussefeHnsa HialAQ. A ABnsaeTca MakCMMasbHbIM.

6) ansa BbIbpaHHOro nepuoga onpegensatoT On, Onx. Qama,, HLWA. G*** n vwA rge:

1) Q* - cpefHss TeMNepaTypa OKpYyXalLlero Bosgyxa BHe nomMeleHus 3a 5 gHeli, °C;

2) Onx- nukoBas cpefHevacoBasl TemnepaTypa OKpyXaloliero Bo3ayxa BHe NomelleHns B TeyeHne 5-
AHeBHoOro nepuoga. °C;

3) OTT/X - nukKoBasi cpefHevyacoBas TeMnepatypa OKpyXatolero Bo3fyxa BHe MOMeLeHUs 3a Bce
BpeMs HabnoaeHns (onpeaensaoT No BCell MeCTHOW 6a3e gaHHbIX noroael). CC;

B) BbIUMC/IAIOT TeMnepaTypy OKpyXaloLiero Bosgyxa BHe NoMelleHUsa no creaytouwein popmyne

Q»4- Qa+ Op4, 9)
npu Op.4 = 0.5 (0O 4/M1- OH¥),

roe Op4 - nonpaBka Onpgna nonyyvyeHus 6o0nblieli Be/IMYMHBbI NPU MOUCKe 3HaYeHUli B gekage (CM.
B.2.4.1).

r) onpefenstoT nepuoj BO3AeNCTBUA COJIHEYHOTO M3y4vyeHUs. Ecnu uvcnbiTbiBaemas COJIHEYHas
cuctema BB ocHaweHa npo3payHbIM WU3OMAUMOHHbIM MaTepuanom (MWM), To cregyeT paccMoTpeTb
3aBMCMMOCTb yrna nageHuna oT koadppuumeHTa nponyckaHna. B Takom cnydae, 3HadeHue HsO4 (He GMA)
[O/KHO ObiTb OTKOPPEKTMPOBaHO Npu nomouwmn koadduuyneHta coriOt B COOTBETCTBUMU C 3aBUCUMOCTbIO
yrnoBoro koadurumeHTa Npo3payvyHoro n3onaLMoHHoro matepumana (IAM):

corm = 0.5 [1IAM](cp) * cos . (10)
roe do- 3To yron nageHus, B3aTbin oT 0 go 90°.

Ans psga MM  3aBucumocTu IAM  yxe WU3BeCTHbl. XapakTepHbli Auana3oH 3HauvyeHwuii corsal,
onpegeneHHbI AnsA peanbHbiX MM, coctaBnsieT ot 0.90 go 0.75. [nA NOKPbITUIA, Y KOTOPbIX Yyroa nageHuns
He 3aBUCUT OT KoadduumeHTa nponyckaHus, coriG paBHseTca 1. Kpome Tuna nNOKpbITUA Ha 3HavyeHue
3aBucuMoctT IAM 1 coriGMoxeT BANATb KOHCTPYKUMSA cucTembl (Nnapabonunyeckue sepkana, yrny6neHHbll
KOpo6 u T. A). Takum o06pa3oM, peKoMeHAyeTCA WUCMNOMb30BaTb W3MEPEeHHyl 3aBucumocTb |AM gns
CoNHe4Holi cuctembl BIB.

YunTbiBass KOPPeKTUPOBKY Yyrna nageHwns, AAUTEeNbHOCTb nepuoga BO34elicTBUS  COJSIHEYHOro
M3/1ly4eHUs paccyuTbiBaeTcsa no popmyne

=277,8 «corM - (11)

[Ansa Toro, utobbl yyecTb CBOWCTBa BCEX COJIHEYHbIX UMWUTATOPOB, CO/IHEYHOE W3/ly4YeHWe MeHbluee

He 6onee yeM Ha 20 % MoOXeT ObITb MCMO/IL30OBAHO A/18 pacyeTa cCoOTBeTCTBYylolWero ~ . 4.

Ecnn cuctemy yctaHaBNMBalOT C HaaMuMem TensioBOro KOHTakTa C WCNblTaTeNbHOWM Kpbllel, Kak
onucaHo B B.1.2. TemnepaTypa BoO3ayxa, noagepxupaemas nof MUchnbiTaTenbHOW Kpbiwen QJI4, AO/MKHA
paBHATbBCA MWHMMasNIbLHOW TemnepaType BO34yxa, YKasaHHOW B pykoBoacTBe MO YycTaHOBKe. Ecnu
MWHUMaNbHas TemnepaTypa BO3jyxa He ykasblBaeTcs, TO TemnepaTypa BO3fdyxa Moj MWCNbiTaTtesibHON’
Kpbiwei O,4, aokHa paBHATbCA (Qa* + 5)K.

B.2.5 Pe3ynbTathbl

Mo 3aBepLlIeHNto UCMbITaHUA AO/DKHbI ObITb MOJTyYeHbl Clefytloline pesynbTaTbl:

a) mapka 1 mofefnlb CUCTeMbl, BK/OYas [AONOMHUTE/IbHO YCTaHOBJ/IEHHble YCTpPOWCTBa 3aluTbl OT
neperpesa;

6) TexHU4Yeckoe onucaHwe MO YCTAHOBKE COJ/IHEYHOW cucTeMbl BIB: MOHTax Ha/B ucnbITaTeNbHOW
Kpbille, HaK/OH, CcOoeAMHeHUsA, ob6opyaoBaHue, wusonauma Tpybé wn T. A. Takke pAOs/KHa npunararbcs
oTorpaduns ycTaHOBKU:

B) pacnosioxXeHne W paccmaTpuBaeMblii BpeMEHHOW pAuanas3oH 6asbl  [AaHHbIX MOrogbl, AN
onpeaeneHns ycnoBuii UCNbITaHUS;

r) BCe YC/I0BUA UCMbITaHNA, onpejesieHHble No 6a3e AaHHbIX NOrobl:

A) 06bemM BOAbI, MPONYLWEHHbIN Yepe3 YCTPOWCTBO 3aluTbl OT neperpeBa u/unm npefoxpaHuTenbHble
KnanaHbl;

e) 3ahukcmpoBaHHOe BpeMs cpabaTbiBaHUA AOMONHUTENbHbIX YCTPOWCTB 3aWuThbl OT Neperpesa:

X) 3athukcnmpoBaHHble 3Ha4YeHUss NOTPeb6/IeHUSA 3NEKTPOSIHEPIUN WA APYTUX BHELWHUX WUCTOYHUKOB
ycTpoiicTBamu 3awWnTbl OT neperpesa;

1) pe3ynbTaTbl BHELWHEro ocmMoTpa, BK/AlO4Yasa Mobble cBUAETeNbCTBA O Ha/lMume NOBPEXAEHUNn nnu
yTeyek:

K) 3athukcupoBaHHble 3HaYeHUS faBfeHNs BOfbl, U3MEPEHHble aTunkamMmun gasneHus. Ecnu B TeveHune
UCNbITaHUA faB/ieHWeM MNepenyckHOW knanaH He OTKPbIT WM eC/iM OH OTKPbIT MNpu AaB/eHWW Bblle
HOMWHa/IbHOrO, TO 3TO AO/IXHO 6bITb 3adUKCMpoBaHoO. EcAn 3HaveHue faBneHnNsa B N060/ MOMEHT BpeMeHHU
npeBbICUT HOMWHa/IbHOE 3HayeHWe [JaB/fieHWA MepenyckHOro knanaHa, TO 3TO TOXe [AO/KHO ObiTb
3adMKCUpoBaHO.

n) 3adMKkcMpoBaHHOe 3HayeHue TemnepaTypbl BOoAbl Npu oT60pe B KOHLUE uUchbliTaHua. Ecan B noboii
MOMEHT BpeMeHN TemnepaTtypa Boabl npeBbicuT 100 SC. To 3TO HeO6X0AMMO 3athukcmpoBaThb.
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NpunoxeHune I
(cnpaBoOyYHOE)

McnbiTaHMe Ha 00/ITOBEYHOCTb KnanaHa tepMocTraTra

.1 OCHOBHble NOMOXEeHUs

PaccmaTpvBaemMoe UCMbITAHME Ha [AOJ/ITOBEYHOCTb 3aK/l04YaeTCA B OUEHKe 3KCMyaTauMoHHOW
CrMoco6HOCTM K/anaHa TepMocTaTa, KOTOpblii MCMOMb3yeTcs B KadecTBe KianaHa 3awuTbl OT neperpesa B
CCT. B uuknax paboTbl U OXNAXAEHWUS MCMNOMb3yeTcA BoAa ONpefesieHHOl XecTkocTu. OcylecTBasieTcs
perynsipHblii KOHTPO/Ib KOPPEKTHON paboTbl CUCTEMbI. [NNTENILHOCTbL WCMbITAHWUA MNEpecyYUTbiBaeTcs Ha
oXugaemblii Mepuos HopMmasbHOWN a3kcnnyatauuu. Korga Habntogaetcss 60/blioe KOAWYECTBO OCAAKOB
n3BecTu. Takum 06pa3om AesiaeTcsi NPEANOIOKEHME, UTO KnanaH 6yaet pa6otaTb 250 pas B rog.

.2 icnbiTaTesibHbIi KOMMOAEKT

VcnbiTaTenbHblli KOMNIEKT (CM. PUCYHOK .1) cocToMT 13 6aka Ana cmewmnBaHusa V1 c onpefesieHHbIM
o06beMoM. Bak MOXeT ObITb HaMoOJ/IHEH NMUTLEBOW BOAON Yepe3 knanaH 1. Uepe3 OTKPbITYIO KPbILWKY, MOTyT
O6bITb fo6aBfieHbl TpebyeMble BeljecTBa. Boga B 6ake B36anTbiBaeTCs nNpv nomouwm mewankn R. B 6ake
V\, Boga npuobpeTtaeT TpebyeMyk XECTKOCTb Npu A06aB/IEHMN CMECU KanbUUs U MarHueBblX coneli.
Mcnonb3ya Hacoc H, nonyyeHHas BoAa MOXeT OblTb MepekayaHa B UCNbiTaTeNbHbIA 6ak V2. rge oHa MoxeT
OblTb Harpeta. BBepxy V2 noacoeauHsieTcsi UCNbITbiBaeMblii knanaH (o6o3HavyeH T&P). Pacxopomep F
ncnonb3yeTcsa ANS onpefeneHns KoaMyecTBa BoAbl, Nnponyckaemon T&P.

.3 MeToguka ucnblTaHma

MeToAuka WUCNbITaHWI  knanaHa TepmMocTaTa Ha [AOJ/ITOBEYHOCTb COCTOUT U3 cleayiolei
nocnefoBaTesibHOCTU AeliCTBUIA.

.3.1 Heob6xoanmo onpefennTb 3KCNsiyaTalMoOHHY CNOCOBHOCTb knanaHa TepmocTata fm ropg!. Ecnun

3KcnayatauMoHHass CNoOCOBGHOCTb He YyKa3aHa B TeXHWYEecKol [JOKyMeHTauuu, TO Ppecypc CUCTEMbI
npUHUMalT paBHbIM 15 neT: =1/15 (roal).

[.3.2 Yucno unknoB, HeO6XOAUMbBIX ANA UcnbiTaHusa. - n = 250 / fm.
[.3.3 Heo6x04MMO 3anyCTUTb UCNbITATE/IbHYIO YCTaHOBKY.
a) NpoMbITb 6ak V1 ¢ NOMOLbIO ropsyen BoAbl, @ 3aTeéM HanoO/IHUTb €ero;
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6) no6aBUTb Kap6oHaT MarHua 1 cynbdaT KanbLuus, YTo6bl NOAYYUTb HEOOXOANMYIO XECTKOCTb BOAbI.
/I3MepuTb XecTKOCTb cornacHo [4]. 3anycTuTb Mewanky u Hacoc. [lpu NOBTOPHOM 3anosiHeHMW 6aka B
TeyeHue uCNbITaHUSA, KonmM4yecTBO A06aB/IseMbIX COMel MOXeT 6blTb BbIYMC/IEHO U3 KOSMYecTBa BHOBb
3anvMBaemMoii BoAbl U KONM4YecTBa COMeidl, NCNO/Ib3YyeMOro A/ NnepBoro o6bema BoAbl.

B) OTKPbITb knanaH 2, 3 n 4. 4Tobbl HANOMHUTL 6aK V2 )XeCcTKoW BOAOW. 3aTeM 3aKpbIThb knanaH 4:

r) HayaTb HarpeB 6ak V2. UCnonb3ys 3/1eKTpUYecKknii Harpesatesb. B onpeAeneHHblli MOMEHT knanaH
oTKpoeTcs, U BoAa noTe4yeT M3 bGaka V2 B BOJOCTOK. XosiogHas Boga noctynaeT u3 6aka VI. Yopes
onpefesieHHoe BpeMs TemnepaTypa CHU3UTbCSA A0 3HAa4YeHUs, Npu KOTOpoM KnanaH &P cHoBa 3akpoeTcs;

A) korga 6ak V1 cTaHeT NoYTM NyCTbIM, HEOGXOAMMO 3aKpbiTb BCE KAamnaHbl, BbIKIOYNTL Mewasnky u
Hacoc, HanoNHUTb V1 1 cHoBa HayaTb C MOJIOXKEHNA NepevyncneHns 6).

[.3.4 Mocne kaxpgoro 30-ro - 35-ro uwuknia, HeobxoaMMO oOCMOTpeTb knanaH Ha npegmer
paboTocnoco6HocTn. Korga knanaH MOIHOCTbIO nepecTaeT paboTaTb MOC/Ae MeHee 4YeM N LUWKNOB,
Heo6xoAMMO 3a(PMKCMpPoBaTb YMC/I0 MNOJTHOCTLIO NPOBEAEHHbIX LUK/I0B NCMbITAHUSA.

[.3.5 3adukcmpoBaTb, ecnu knanaH ewe PyHKLMOHUPYET, Nocsie NpoBefeHNs M LUUKIOB MUCMNbITAHUSA.
CHATb K/1anaH 1 0OCMOTpPeTb ero Ha npeAgmMeT Ko/imyecTBa ocajka.

[.3.6 Ec/in nocne npoBeAeHNs M MOJHbIX LUK/I0OB UCMbITaHWA, KlanaH npoaosxaeT (PyHKLNOHNMPOBaTh,
3TO CBMAETeNbCTBYET O TOM. UTO knanaH ob6safaeT 4OCTaTOYHOWM 3KCMN/lyaTalMOHHOWM cnocobHoCTbo. Kpome
TOro, He06X0AMMO NMepeBeCTU YMCNO0 LUUKIOB NCMbITAHUA B OXUAaeMblii nepuoa akcnayataumn. Oxumpgaemblii
nepuoj aKkcnayartauny paBeH YMCNy UUKIOB UCMbITaHUA, eNIeHHOMY Ha 250 neT.

.4 Pe3ynbTaThl

Heo6x04MMO MpegoCcTaBUTb M. YUC/AO MOMIHbIX UWK/IOB UCMBLITAHUSA U OXUAAeMblii  nepuog
akcnayarauuu.
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MpunoxeHue [
(cnpaBo4HOE)

McnbiTaHne mosiHuesawmutel gna CCT

0.1 O6nacTb NnpuMmeHeHUsn

PaccmaTpuBaemMoe WCNbITaHWEe MOJIHUE3AWNTLl [AO/IKHO NPOBOAUTLCA TOMbLKO AN Tex vacTeii
3aBofackux CCT. KoTopble MNOABEpralTcs BO34EiCTBUIO MNOrOAHbLIX YC/IOBUIA B HOPMaslbHOM pexume
akcnayaTauuu.

CucTeMbl, KOTOpble COAEpXaT He MHOro MeTas/IMyeckux uvacTeli WM Boobuie He cogepxar
MeTanInyecknx YacTeil, paccmMaTpMBaeMoOMy UCMbITAHUIO He NOABepratTCs.

MeToAbl MCMbITAHUIA AN CreunasbHbIX YCTPOCTB, KOMMNOHEHTOB M APYIUX CPEeACTB, KOTOpPble MOryT
6bITb NpUMeHeHbl K 3aBogckum CCT mam nogcoeanHeHbl K CCT Ha Kpbille Yepes CUCTeMy MOJIHME3awmnThbl,
HacTOSAWMM CTaHAAPTOM He paccMaTpuBalTCs.

HapyXHble 4acTu CUCTEMbI MOTYT paccMaTpuvBaTbCA KaK «eCTECTBEHHbIE KOMMOHEHTbI» KOHCTPYKLUU
KPbIWW ¥ JO/IKHbI TPAKTOBaTbCA KaK «eCTECTBEHHbIE KOMMOHEHTbI, MPOBOAsLIME BO3AYX» B COOTBETCTBUMU C
cTaHgapTamMu no MoJjiHvMe3awuTe.

MpumeyaHne - MchnbiTaHWe OCHOBAHO Ha MPUMEHAEMOM B  MeXAyHapofHoi npakTwuke [5],
moaudmumposaHHom aas CCT.

0.2 Uenb

Llenblo ncnbiTaHWUA ABMASETCA OLeHKa OTHOCUTeNbHOW ycToiumBocTu 3aBogckux CCT u onpepeneHune
TOrO, HAacKo/IbKO KayecTBeHHO npousBegeHa CCT. uTo6bl ob6ecneunTb Tpebyemoe coeguHeHue wu
MOIHMEe3almnTy B C/lyvyae NOAK/IIOYEHUA K cucTeMe MosHunesawmnTel (CM3) 3agaHus.

CCT ©n ee KOMMNOHEHTbI, YyCTaHaB/IMBaeMble Ha Kpblille, [O/KHbI WCMNO/b30BaTbCA KaK 4acTb
cyuiectBytoweh CM3 TONbKO C COrMlalleHns NHXeHepa uan Bnagenbua 3gaHus.

MpucoeanHeHne k CM3 He MOXeT rapaHTupoBaTb abCOMOTHOW 3awmnTbl CTPYkKTypbl, CCT 1 ee
KOMMOHEHTOB, NN NepcoHasna, HoO MOXeT 3Ha4YNTeNbHO CHU3UTb PUCK MOPaXeHUs MOSTHUER.

0.3 Tpe6oBaHus

CucTema fO/IKHA COOTBETCTBOBaTb TpeboBaHMAM, npusBedeHHbIM B (5].

B cnyuae, korga 6ak gna BoAbl ycTaHaB/IMBaeTCs Ha OTKPbITOM BO3ayxe, n3osupyliee paccTosiHue S,
(cm. [.5.4) gomkHO yAoBNeTBOPATb ycnosuio S, > D, uaAn [O/MKHO COCTaBAsATb HE MeHee OAHOW ANUHbI
(3a3emnstouero nposoga UAN WKUHbI) Mexay 6akom n 6nuxaliweli NoBEpPXHOCTbIO. ITOT 3azeMAAtoWKni
npoBOA UK WIKHA A0/KHbI UMeTb pasMmep, He MeHee NpuBefeHHbIX B Tabnuue E.1 npunoxeHuns E, koTopble
nosyyeHbl B cooTBeTcTBUU € [.5.5.

MuHuManbHoe n3onunpyroee pacctosHue D, 4O/KHO COOTBETCTBOBATL C/iefylOLWEMY YC/IOBUIO

D,=(K) - KIKm) . Li- 0.044 Li, (12)

roe L(- cymmapHasa gnvHa 6aka, Mm;

K =0.05;

Kc=0.44;

K, = 0.50.

Korpga 6ak yctaHaB/iMBaeTCsA CHapyxXu, naowaib CoefuHEHNA Mexay 6aKkoM 1 ONOPHOU KOHCTPyKuuei
[O0MXKHA 6bITb He MeHee 100 cM2 (MepeKkpbITUA 3aBUHYEHbl WIW 3aBapeHbl), NPV U3MepPeHNn B COOTBETCTBUM
cll.5.6.

CoeaunHeHne Mexay KOJIJIEKTOPOM W OMOPHOIM KOHCTpyKumnel (cm. [.5.7) AO/HKHO OCYLWEeCcTBAATbLCA
nnowanbto He meHee 100 cm2 (NepeKkpbITUA 3aBUHYEHbI WX 3aBapeHbl).

0.4 O6opynoBaHune

CneuvnanbHOro o6opyAoBaHus He TpebyeTcs, 3a UCK/IIOYEHNEM:

- CcTeHAa, Ha KOTOPOM MOJIHOCTbI YycTaHaBiuBaetrca CCT B COOTBETCTBUW C WHCTPYKUUAMMU
npovsBoguTens;

- NPU60OpPOB A1 N3MEPEHNS PACCTOAHMA U T.4. (CM. METOANKY UCMbITAHUSA HUXE).

0.5 MeToauka ncnbliTaHus

0.5.1 YcnoBus ucnbltTaHus
NcnbiTaHne nposoguTtcs ans CCT. KoTopas yCTaHOBJ/IEHA Ha UCMbITATe/IbHOM CTeHAEe B COOTBETCTBUM
C UHCTPYKLUSIMU NPON3BOAUTENS.
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A0.5.2 YcTtaHoBka CCT
YctaHoBKa 3aBojckoli CCT ocyuwecTBAsieTCss B COOTBETCTBUM C WHCTPYKLUSAMU MNpOU3BOAUTENS,

UCnonb3ys ero matepuasnbl A0S NOACOEAUHEHUA K UCNbITaTeNIbHOMY CTEHAY W MexXAy KOMMOHEeHTaMw.
Mpon3BoAUTCA HanoONIHEHUE CUCTEMbl BOAOI MO 3aMKHYTOMY KOHTYPY, O/11 HEMPSMbIX CUCTEM, NPU 3TOM

o6paljas BHMMaHMe Ha yfasieHWe BO34yxa W3 BCeX 4yacTell CUCTEMbl Yepe3 BbINyCKHble OTBEPCTUA ANs
BO34yXa.

A.5.3 N3onupylouweo pacctosaHue S,
M3mepsaeTcsa cymmapHasa gnvHa 6aka L, B Mm.

N3mepsieTcst cyliecTByloliee paccTosiHue S, Mexay 6akom u 6auxaiwein NOBepXHOCTbIO, crnepeau
6aKka M OTHOCUTE/IbHO ero AHa. PaccunTbiBaeTCs MUHUMa/IbHO AOMNYyCTMMOe 6e30nacHoe paccTtosinue D,.

[,.5.4 Pazmep 3a3emMAsioLWero npoBoaa Mamn WuHbI
MNpoBepsieTCs Hanmune yKasaHHbIX Bbllle 3a3eM/ISIOLNX COEANHEHWIA.

N3mepseTcsa pasmep 3a3eM/ieHUss U paccyMTbiBaeTCs NONepeyvyHoe cedveHwe nposoga (Wi pasmep
onpegensetca no tabsnue anekTpuyecknx kabenei).

[.5.5 3azemneHne mexay 6akomM M ONMOPHOW KOHCTpYKLUMen

MpoBepuTb Hannume 60NTOB UM BUHTOB U T. 4. MexXAy 6aKOM 1 ONOPHOW KOHCTPYKLMEN.
N3MepuTb 1 paccunTaTb nowaab COeAUHEHUS MEXAY 3TUMUN YacTAMU.

CpaBHUTb MOJTyYeHHble pe3y/ibTaTbl C HAMMEHbL WM AOMNYCTUMbIM 3HayeHnem B 100 cm2

[.5.6 3azemneHne mexay KOMN1IeKTOPOM N OMOPHOW KOHCTPYKUunen

MpoBepuTb HannuMe 60NTOB WU BUHTOB U T. Ai. MeXAY KOJIJIEKTOPOM M ONMOPHOM KOHCTPYKLUEN.
N3mepuTb 1 paccunTaTb naowagb COeAUHEHUS MeXAy 3TUMKU YacTAMMU.

CpaBHUTb NOJlyYeHHble pe3y/ibTaTbl C HAMMEHbLWNM A0MNYCTUMbIM 3HadYeHnem B 100 cm*.

[.5.7 3azemneHne mexay KO/NNeKTopom n 6akom

CreuvanbHble yKasaHUs OTCYTCTBYIOT. JJIeKTpUUYeckoli MNpPoOBOAMMOCTM 4Yepe3 MeTas/InYyeckyto
OMOPHYI KOHCTPYKLMIO [0CTaTOUYHO.

[.5.8 CoeiMHEeHME C CUCTEMOI MOJIHME3aWNTbI
MpoBepsieTcA Ha/numMe COOTBETCTBYIOLUX OTBEPCTUIA, KTeMM U 3aMepsitoTca pasmepsbl d, | v h.

A.5.9 Metannunyeckune yactn CCT
MpoBepka 23/1eKTPUYECKOl MNPOBOAMMOCTM He 3aTrparmBaeTcs HacToOAWMM CcTaH4apToM, HO
pekoMeHayeTCca 06paTUTbCS K COOTBETCTBYIOWMUM CTaHgapTam.

[.5.10 TennoBoe aeicTBUE TOKA MOJTHUNU
Tennosoe fAelicTBUE He MPUHMMaETCs B pacyeT.

[.5.11 MexaHunyeckasl Harpyska Ha CUCTeMy Mpu BO3LENCTBUU MOSTHUU

MexaHnyeckan Harpyska Ha KOMNOHeHTbl CCT HacTO/IbKO Masbl, YTO UX BAVSIHUEM Ha [O/ITOBEYHOCTb
1 CTabnNbHOCTb CUCTEMbI NpeHebperaeTcs.

[,.6 MpoTOKON uUcnbliTaHna
MprMep NPOTOKOMA UCMbITAHUSA Ha MOJTHME3ALWNTY NPUBELEH B NPUNOXeHUN E.

[,.7 3akntoyeHune

B 3akntoyeHun pgaeTcs wuToroBas oueHka 3aBoAckoi CCT OTHOCUTENbHO ee YCTOWYMBOCTU U
onpejeneHne TOro, HACKO/NIbKO KayecTBeHHO npowussBefeHa CCT. uyTo6bl ob6ecneuntb Tpebyemoe
coefiMHeHNe N MOJIHME3alNTY B C/lydae NOAKAIOYEHUS K CUCTeMe MOJIHMe3almnTbl Ha Kpblle 34aHus.

3ak/itoueHne BK/IHOYAETCA B MPOTOKO/ UCMbITAHUA Ha MOJIHUE3ALNTY.
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MpunoxeHue E
(cnpaBoOyYHOE)

MpoTOKOM UCNbITAHUA MOTHUE3ALLNTHI

Ta6nuya E.1- CeyeHue 3a3emMnsatoLero nposoga

YpoBeHb 3aluThbl

- 1-1- 1V Megb
ANOMUHWIA
Cranb
Ta6nuuya

NluctoBoii meTann
OuMHKOBaHHasa cTanb
HepxaBetowasn ctanb
Menb
ANOMUHU
LIMHK
CsuHey,

Na6opaTtopus
Homep ucnbiTaHmnsa
Oata

CraHpapTt

Homep CCT

MpounssoguTtens
OTKpbITas cuctema Ja
3akpbiTas cuctema ha
EmMkocTb 6aka-Hakonutens
MaTepuanbl KOHCTPYKLUYN
Bak-Hakonutenb
CTeHkM 6aka
BHyTpeHHee
nokpbITNe
dnaHew, "
ynnoTHUTeNb
HarpeBaTefibHbli
3/1eMeHT
Tpy6bl
Tennoo6MeHHUK
MpepoxpaHuTenbHble
ycTpoiicTBa
Capka/npunoii
Apyrne matepuanbl
Co/iHeuYHblli KonnekTop
Tpy6bl
nornowarouein naHenm
CoefNHUTENIbHbIE
TpyObl
YnnoTtHutenb
Ceapka/npunoi
Apyrne matepuansl
OnopHas KOHCTPYKLUS

MaTtepuan

MaTepuan nposoga

MonepeyHoe ceyeHne nposopa Fc,
MM2

Bonblune Harpysku He6onblwwne Harpy3sku

16 6
25 10
50 16

E . 2 - To/slwurHa NoKpbITUA M3 NIMCTOBOrO MeTanna

MuHMManbHaa TonwmnHa.Mmm
0.50
0.40
0.30
0.70
0.70
2.00

HeTt
Het

...... n Mnowanb Konekropa t e M2
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Nab6opaTtopusa
Homep uncnbiTaHnA
faTta

CraHpapT

Homep CCT

BonTblI/BUHTbI/CBapKa
MokpbITUE

Opyrve matepuanbi
CoeAnHUTENBbHbIE TPYObI
Tpy6bl

CBapka/npunoti

Apyrune matepuansi

1 CneuvanbHble KOMMOHEHTbl A1 COefWHEeHUss C
CM3

2 McnbiTaHne B COOTBETCTBUU c ApYyriMu
cTaHgapTamu

3 YcTaHOBKa Ha MCNbITaTe/IbHOM CTeHAe

4 AnuHa 6aka L,

M3onunpyuee pacctosHune S,
Bbluncnernune ana D,
CpaBHeHuMe

Heo6xo4MMOCTb 3a3emM/ieHuns
Yncno 3aszemnifloWmMX NpoBoaoB

5 Hanuuune 3aszemnawwero nposoga
Yncno NnpoBoAOB WUN LWNH
Pa3mepbl nposBoga
MonepeyHoe cevyeHne nposoga Fc
CpaBHeHune

6 3a3eMsieHune onopbl Baka-HakonuTtens
Hannune 6ontoB n T. 4.
Pasmepbl nepekpbITuA
Mnowaab nepekpblITnA FM
CpaBHeHne

7 3a3em/sieHne onopbl Konnekropa
Hannune 6ontoB n T. 4.
Pa3smepbl coeguHeHns
Mnowanb coegnHeHns Fw
CpaBHeHne

8 Hanunune aByx oTBEpCTUiA

Pa3smepbl
d=12 mm
/=22 Mm
h =200 mm
9 TonwunHa nokpbelTna t

Het

HeT

Aa
fa
[a

......... MM

......... MM

......... MM

S,>D, Oa

Si < D; fNa
[a
Aa

......... wT

......... MM

......... MM2

HeTt

HeT

HeT

Fc> ....mm (13 Tabnuubl E.1)
Fc< ....MmM2 (n3 Tabnnuybl E.1)

Ja

FO,, > 100 cm2 Aa

Fov< 100 cmM2 fa

Fov> 100 cM2  [fla

Fov < OO cm2 Oa

Het

Het

HeTt
Het



CpaBHeHue (Tabnuua E.2)

Heo6xo4MMOCTb B crelnanbHO MapkupoBKe:

3ameyaHusa:

McnblTaHne NpoBeAeHo:

MNpuHATO:

FOCT P 55616.2-2014

...... MM Na HeT
...... MM Na Het
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Mpunnoxexnne A
(cnpaBo4YHOE)

CBefeHUsi 0 COOTBETCTBUU CCbIJTIOUYHBIX HALMOHAbHbBIX Y MEXIOCYyAapCTBEHHbIX
CTaHAApPTOB MEeXAYHapoAHbIM CTaHgapTam, UCMO/Ib30BaHHbIM B KayecTBe
CCbI/IOYHbIX B MPUMEHEHHOM MEXAYHApPOAHOM CTaHgapTe

O603HayYeHne CCbIIOYHOIO Crenens O603HavYeHne N HaMMeHOBaHWe CCbIJIOYHOrO
HaluMoHaNIbHOro. MeXAyHapoAHOro cTaHgaprta
COOTBETCTBUA
MeXrocyapCTBEHHOro cTaHgapTa
MCO/TP 10217:1989 «3Heprusi coJsiHe4YHas.
CucTtembl gns nogorpesa BoAbl. PykoBOoACTBO MO
FOCT P NCO/TO 10217-2010 0T A Aorp A Y A o
BblOOPY MaTtepuanoB C Y4YeTOM BHYTpPeHHell
KOppo3unm»
M3K 60364-4-41:2005 «InekTpunyeckne
FOCT P 50571.3-2009 MOD yCTaHOBKM 3paHuii. Yactb 4-41. 3awwuta Ansa
obecneveHuns 6e3onacHocCTL. 3auwunTa ot
3/1eKTPUYECKOro ygapa»
EH 12976-1:2006 «Cucrtembl TennoBble
COJ/IHEYHble W WX KOMMOHEHTbl. CucTembl,
FOCT P 55616-2013 MOD
MU3roTOBJIEHHbIE B 3aBOJCKUX ycnosusax. Yactb 1.
O6wune TpeboBaHUA»
EH 12976-2:2006 «Cncrtembl COJIHEYHble
TensioBble N WX  KOMMOHEHTbl. CuUcTemsbl,
FOCT P 55617.2-2013 MOD
M3roTOBJ/IEHHbIE B 3aBOACKNX YC/N0BUAX. YacTb 2.
MeToAbl UCMbITAHUN»
EH 806-1 «TexHuWuyeckue ycnoBus, Kacarowmecs
FOCT 2761-84 MOD yCTaHOBOK A1 nojayn NUTbeBOW BOAbl BHYTpPWU
38aHUA. YacTb 1. O6Wwmne NonoXeHnsa»
MpumeyaHune - B HacToslwel Tabsvue MCMosib30BaHbl Criefytolie YC/I0BHble 0603HaUYeHNs CTeMeHn

COOTBETCTBUSA CTaHAAPTOB:
- IOT - naeHTU4YHbIE CTaHAAPTbI;
- MOD - mogucmumpoBaHHble cTaHgapTbl.
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[1

[2

3
[4]
[5]

ISO 9459-2:1995

ISO/DIS 9459-5

ENV 12977-2:2001
MCO 6059:1984

M3K 61024-1-1(1993)
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Bunbnnorpacuns

CofiHe4YHoe oTonsieHne. MecTHble CUCTEMbI BOASIHOTO OTOMJIEHUS.
YacTb 2. MeToAbl UCNbITaHUII BHe NMOMELLEHWI A5 onpefesieHus

paboumx  XapakTepPUCTUK CUCTEM, WCNOJMb3YWLWUX  TONbLKO
CO/IHEYHYID 3HEprui, ” exerogHoe MNPOrHO3NPOBaHUE 3ITUX
XapakTepucTumk

Solar heating - Domestic water heating systems - Part 5: System
performance characterization by means of whole system tests and
computer simulation

Thermal solar systems and components - Custom built systems -
Part 2: Test methods

KayectBo BOAbl. OnpepeneHve CcymMMapHOro cojepxaHus
Ka/ibLUNA N MarHMs KOMMEeKCOHOMETPUYECKMM METO0M.
MonHuesawmTa CTPOUTENbHbLIX KOHCTPyKUuMiA. YacTb 1: O6uwume
npuHuMnel. Pasgen 1: PykoBoacTBo A. Bbl6oOp ypoBHel 3aluTbl
[NA CUCTeMbl MOJTHME3aWNThI.

35



FOCT P 55616.2-2014

YOK 620.91:006.354 OKC 27.160

KntoueBble  c/ioBa:  KOJUIEKTOPblI  COJIHEYHbIE, TexHUMYeckue Tpeb6OBaHUsA, MapKUPOBKa,
LOKyMeHTauusi, NPou3BoAUTENIbHOCTb
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