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lpeancnosue

1 MOArGTOBNEH OfwecTaok ¢ orpaHiSeHHOA OTEETCTREHHOCTRID «ABanrapa-TexCrs (G000 « Apanrapd-
TexCrs) Ha OCHOBE CODCTREHHOID MepeRo0a Ha PYCCEWA A3BK 3HMMOoRSEYHON BEDCHM YEAIAHHOID B NYHKTE 4
MEROYHADOOHOID QORYMEHTA, KOTOPBLIM BaINONHEH DOCCHACKON EoMMceHeRn akcneptoa MAKTE 480

2 BHECEH TexHMyecki kOMHTETOM No cTangapTeaaumn TK 420 «baiopsie HECYWMWE KOHCTDYELKMM,
MEYaTHEE NNaTe, COOPKa K MOHTaN INEKTROHHBX Mogyners, nogsamuTeTon NK-1 «Bazcpble HECYLLME KOkK-
CTPYRLKA pagUoanekTpoRHBX cpegoTe (F3C)s

3 YTBEFOEH W BBEJEH B OEWCTBMWE Mpukasom DenepantHoro areHTcTEa No TEXHUYECKOMY pe-
MYMASCEARKIO W METPoNord oT 17 wmons 2016 r. Ne §49-c1

4 HactoawMih cTaHsaapT WOeHTHYed MesdysapogHomy goymenTy [ECTS 62610-3:2009 aMexanu-
HECKHE KOMCTDYKLMA GNA AnekTpoHHoro obopydosaHuA. YNEaeneHde TeMnepaTypHbibM pesdmon wradhon
B COOTRETCTEMW ¢ cepuamu IEC 60287 w IEC 60917, YacTe 3. PyKoeoacTeO Mo NpoeKTWpoBaHK. Meton
OLUEHKW TEPMOINEKTPHYECKHE CHCTEM ORnawaeHrA (adxberT MNeneTee j» [IECTS 62610-3.2008 «Mechanical
structures for electronic equipment — Thermal management for cabinets in accordance with IEC 80297 and
IEC 60817 series — Part 3: Design guide. Evaluation method for thermoelectrical cooling sysiems (Peltier
effect)s, IDT].

HawmeHoBaHWe HacTOAWEND CTAHJaRTa H3MEHEHD OTHOCHMTENEHD HaWMEHOBEAHWMA YEAIAHHOTD MEHITY-
HApoOHOM CTAKOapTa N8 npueegeHda B cooTeetcTewe ¢ TOCT P 1.5—2012 (nyueT 3.5) 1 ONA vEAIKA C
HAHMEHOBEAHWAMK, NEHHATEIMK B CYLWBCTEYIOWEM KOMNNEKCE HAUKOHANLHLIX CTaHOapTos Pocckickol De-
Oepadsi.

MpH NPHMEHEHWA HACTOALWEND CTAKAAPRTA PEXCMEHDYETCA HCNONEIOEATE BMECTO CCBNOHHLIX MEmIyHa-
pOOHEX CTAHOADTOE COOTRETCTRYMOLLLME MM HALUOHANEMBIE CTaH0apTe Poccuiickol @anepaumy, CEROEHWA O
KOTOD®IX NPHBEAEHE B AONONHATENEHOM NprnoweHAn 04

& BBEJEH BMNEPBLIE

Mpasuna NouMeHeKUs Hacmodweso cmandapma yomadoanate! 8 cmames 25 PedepaneHoso 2aK0HS
oty 29 ukona 2015 20 Ne 162032 « O cmardapmuzayul @ Pocculickol Pedepayuls. MugopMauus of va-
MEHEHURX ¥ HECMOALWeMY Cmakdapimy NyBAUKyemes & eXescdHoM (M0 COCMOoALLI Ha T AHBADA MBKYLLE S0
eoda) uHghopMALLGHHOM Wrasamene «Hayuolanelbie cmandapmeis, 8 GPUYUANEHLID MEKCM UaMenas LG
U IOVIDEEoK — 8 BHEMECHYHONM LiMihopuMayuorHon yvkasamene «Hayuoraiskse cmandapmess. B coyyae
TSLECHOMDE (3aMenian) WU GMMeHsl HacmoReso cmandapma coomaamemeayiolies yaedoumnesve Bydem
anyfnukoeano 8 GRuwatiuem ewiTyckE EWEMECAYHOEC UNODMALUONHGED WRasamend sHayuonaTohse
cmakdapmess. Coomeamemeyiolian WopMayUs, veedomMmetls U IMeRcMsl JasMelyanimcs Makse & Ln-
popralyuoRHol cucmenms cBWesn NonLIeaHUd — Ha odulylansnoM cadme PedepansHoss asenmocmea
10 MEXHUHSCKDMY DESYNUDOSaNLID U MEMDMTOSUL 8 COmU MHMEepHem (Www.gost. ru)

& Crangaptrsdeopn, 2016

HacToAw KA cTaMAapT HE MOMET BEiTe NONHOCTE KM YACTHYHO BOCTIPOMIBE0EH, TMPENMWMPOBAH # pac-
NPoCTpatEH B KAYECTEE odpHUMansHom WagasuA Gea paipeweHna DonepansHonn aredTcTea No TeXHUHecKo-
Ry PEMYTIMPOBAHUIO M METRONOMIAN

il
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Beenenue

Kposie obeuHorg oxXNEs0eHda C NOMOLWED E0MIPECCOpa CYWECTRYIOT W ADYIME BapHaHThl ORNagEHWA,
HanpuKep abcopSyHOMHORE OXNAKAEHWE, TEPMOINEKTPHYECKDE oxnakaeHke (NensTee), MarHuTo-TeNnNoaoS
OXNAMAEHAE, OXNAMAEHKE C FOMOLLEID T4 1 op.

OnA NpoEKTHDCEAHWA TEDMOINEKTPHYECKHX CHOCTEM OXNAMIEHHR HE0EKOOWMD WMETE NOKA3IATENH No-
Teph TENNE HA PACCEAHWE, IABWCALWE OT TEMNEPATYE OKPYHALWLEN CRedi W NoMELLEHWA.

Fafora TepMoanNekToMYeckiny CUCTEM CXNE¥ASHKA — 3T0 DYHELWA TEMNEPaTYPRE CEPYMAOWER Cpaak,
paboTe MOpAYed U XONCQHOA CTOPOH TennoobMeHHnka (paguaTopa). TePMWHEcKOR Harpy ke, KOHCTDYKUHK
anemeHTa MensTee W WEKTEHYECKAX NapamMeTpon InNemenTa MensbTe.

CnenceaTensHs, aomnkesd SeiTe paspatoTad oUusHodHBIR MeTon, Jansoe pyKoRogeTED NS NPOeKTHROBS-
HHHO MOIBCMAET CONOCTABKTE PaIHLIE TEPMOINEKTDHMHECKHE CHETEMBl OXNAMOEHWA,

")
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MOCT P 56971—2016
IEC/TS 62610-3:2009

HALWOHANbHBIA CTAHOAPT POCCHMWACKOW ®EOEPALUMWM

KoHETPYRLUMK HECYLIMe BAI00LIe pAOWOaNeKTROHHEIX CRaACTE

¥TMPABNEHME TEMNEPATYPHEIMK PEXHMMAMA WKADOE,
COOTBETCTEYHLWMWX CTAHOAPTAM CEPWUK IEC 60297 W IEC 60917

YacTte 3

PyKoBOOCTED MO NPOSETHRORAHMED.
MeToa cueHEM TEpPMOINEKTPHMYECKHE CHCTeM oxnakagerna (adekt MensTee)

Mechanical structures far electrorc aguipmanl
Thermal managamani for cabinats in accordance with IEC 602897 and |EC 80917 series.
Fart 3. Dasign guide. Evaluation methad for tharmaalectrical cooling systems
| Paltier effact)

Oarta epenedns — 2017—03—01

1 OBbnacTe NpUMeHEHHA

HacToAwWa cTasgapT yoTaHasNWeaeT MEeTOOUKY OUBHKW TepMOINeKTPHYECKHE CWCTEM OXNaMIsHWA
[apdperT NeneTee). C NoOMOWB0 JaHHOTD PYKOBOGCTER NO NPOSKTHPOBAHHID BOIMOKHD PacCHMTaTE ek
THBHOCTE TEDMOINEKTPHUYSCKOR CUCTEME oxnaxgeHHA {xpdert MensTee) K 28 oxnakgamnwen cnocobHoCTI,
IZBMCALLEN OT TEMNEDATYD LI QKPYHAKLEN CPeak M TEMAEPATYDE NOMEWEHWA. [aKH0e pykoBSOCTRO N0 Ap0=
EHTUDOBAHMI0 MOMET BhiTh TAKKE WMCNONLIOEAHG GNA OUSHEM TEPMOANEKTRMYEcHON CHCTEME OXNakieHKuA
MyTEs ONDEIENeHHA 28 ILOHOMWYHOCTIH.

2 HopmaTHBHbLIE CChINKK

B HacToSWeM CTAHAAPTE MCNoNB30BAHa HOPMATHBHAR CCRNKA HAa CNedYIoLWA MeXdyHapooH s CTaH-
2apT. InAa HegaTvMpoBaHHOR CChINKKA NPHAMEHADT TONBKD YEAIAHHOE MADAHKE COLIMOYHONS CTAHOADTA.

IEC 62194 2005 Method of evaluating the thermal performance of enclosures (MeTog OUEHKW TENNORLIX
XADAKTERUCTHE KODNYCOR NSKTPOHHOH annagatypil)

3 OBoaHaYeHMA BENHYHH U MHOBKCOB
B HacToAuiem CTaMdapTe NPHAMeHEHE CRedyI0WwHHe DBCAHAYEHNA BEMMHYMH W MHORKCOE .

3.1 OBoaHave HHA BENUYWH SyKBaAMM NaTUHCKero andaenTa

Cp — TannoemrocTes, Brir « °C;

O — puaseTp Tpy Db, M,

I — ToK, A

k — ofwmi koahdruMeHT Tennonepegasn. Brim? - °C;

Wanauue odmuHansHoR
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i1 — OBUEE KONAHEcTR0 ANeMeHToR MNeneTee,

AP — pAEIMOCTE Dasnerni, MNa;

O — NoToRd IHEPTWK [TEQMUYECKAR, ANEKTEHYECKAR NpoBoaMocTR), BT,

Q. — NONeIHan oxNanaoWan cnocoBHOCTE TEPMOINEKTPWYSCHOR CHCTEME! OxnNasneHks (ensTea), BT,

Q o, — OXNAKLANLAR CNOCOBHOCTL TEPMOINEKTIMHECKOTD oxnaquTens MNensTee 8 pabouws yenosw-
ax, Br;

Jp — 0BWMKA NOTOK BACCEAHHOTD TENNA (MNCTHOCTE TEMAOBOTO NOTOKS) HE rOpAYeH

cTopone, BT,

hy — MOWHOCTE Harpeaa BHYTPM Wiada, BT,

R, — INEKTPUHECKOE CONPOTHANEHWE anamenTa MenesTee, BiA:

R, — tenncece conpotvanexue, “C/BT;

5 — noBepxHOCTE (NMNOWAadE koHTakTa), M2,

T — Temneparypa, "C;

V — manpawexde, B,

V — ofkem BOIAYLUHOMD NOToKa, Mo/e;

ZT — TepMoanasTpuYeckas ek THaHoCTh.

3.2 DBoaHaveHWA BENHYMH BYKBaMM rpeveckoro andaenta

o — Koadpdmument Jeebera (koadebruusedT Tepsoage), BEC,
P — MNGTHOCTE, KHiMY;

J — TENNCNpOBOOHOCTE, BT/ME - °C.

o — INeKTPONPOBoOHOCTE, Triv = (AB);

if — CTHOCHTENEHAR BAAMHOCTE.

3.3 DBoanaveHHA HHOBKCOR

1=T — TOMKKA NONCEEH W]

A — OTHOCALMACA K NOTORY BOIOYXA]

8 — HAapYHHBIR,

C — adpbekTiEHaA MOWHOCTE OXNaNOeHWA;

C — NONOOHAA CTOPOHS!

0 — nonHoe pacCceARHOE M OTEEOEHHOE TENNod Ha ropaYei cToOpoHE,
E — aneskTponnTad«e, NPUMEHAEMOEe ONA TEPMOANEKTPWHECKON CUCTEMEl OXNAMIEHKA,
F — BEHTHUNATOR,

H — Harpes sHyTpH Wkada,

h — ropauas cTopomMa,

| — BHYTREHHKA, BHYTPK wradea,

L — noTepn Tenna;

Nt — CRenHHR;
Pe — oTHOoCAWMACA K anemedTy NensThe,
F — obpaTHiR,

S — OTHOCALWMACH KO BCBR TEDMOANEKTPHUYSECKoR CHOTEME OXNawIeHMA.

4 TeopuA TEpMO3INEKTPHUYECKHX CHCTEM OXNaxaeHHA

4.1 3nemedt MensTeae

Akt MensTee — 270 BOIHMEHOBEHWE PAIHOCTH TEMNERATYD NPW HENDCPEOCTASHHOM NEOTEKaAHKK
INEETOWYSCEDND TOKA, 3 TAKKE 0DDaTHRA NDoUecS, KOTODEIE nonyyudn Hassadne adbdexTa Jeebera.

Tasrm obpaioM, TepMOINeKTRHUECKaA CHoTeMa oxnawgenna (3ddesT MNensTee) NepegasT Tenno o
O0HOA CTOPOHE ANEMEHTA HA ODYIYID CTOROMY NPW TPAOKEHTE TEMNSPATYDE., NOTPEGNAA INEKTPAHECy
IHEPTARD.

Dxnamgamilyy cnocobHoCcTh TeMOANeKTRMYECKorD oxnagurena MNensTee &8 paboddy yonobkax Bbi-
HACIAKT No oplyne

1.2 [hpy  Sp, |
ﬂu?u'n'r'rc "EI RF‘:_|%I,I:_T:‘W'T4E]' “]'
19 =) ;
2
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Oxnaxfanwas cnoCcoBHOCTE OAHOMD ANeMenTa MNensTee O o, JABKCHT OT PAIMLIX ABNEHKA.

Hne opMyne o - [/ T 0G03IHAY3ET MAKCUMANEHYIO0 OXNAKAA0WYH CNOCOBHOCTE, OCHOBAKKYIO Ha
spdoexTe MNeneTes, B TO BpEMA K3K o NpeacTaanseT cobol koadduunenT TepMoanc (koadduuredt Jes-
Gexal.

1
Hned diopMynk EIE-RPE ngegcraenaeT coboil  omoyneps HarpeBadHde, Yned  opmynks
r

'ﬂp}ﬁ].[?}h ~Tae ) — 370 TEMNONPOBOOWMOCTE MEXDY TOPAYEA W XONOOHOW CTOPOHOR NOCPENCTROM
Pe a
aneMenTa MNensTLe.
B cootaeTcTEMM C chopmynoi (1) cywecTayveT TpebosaHMe, 4To0p MUHMMMIWDOBEATE CPOKA DHMOYNEE3
HAIPESAHUA W TeNNONPoBaAHOCTH,
Ina ougkkrn anemedTa MNeneThe TEpMoINSKTprYEcKan JpdesTHEHOCTE £ T Bbifa BeYMcneHa no

2
FT=2"8

T. (2

KEOTOpaA NPESCTARNAST COS0M NPONopUMe MEXTY INeKTRONEOESOHOCTEID & 1M TENAONPOBOAHOCTR L NpK 33-
SaHuoh Temneparype T.

2T, Tardm obpason, o4eHs yaobHan BENHYMHa ONA CRaBHEHHA NOTEHUMaNEHOR 3uperTHBHOCTI NpK-
DOpOBE, WCNONBIYVIOWKY DAINMHHBIE MATEPHANK. 3HadeHus ZT = 1 CHMTAKTCA XOPOWMMK, 3 IHAYSHUA, N
ELAAHEH MERE OXBATRIBANWKE QHANAI0HE 1-3, CHHTANTCA BAKHEIME ANG TEPMOINEKTDWKR, YTODGLI KOHKY M-
pOBATE M0 IKOHOMWYHOCTI C MEXAHMYECKDA NEHEDaUMER W OXNAXOAI0WeH 3D0eKTHEHOCTER.

4.2 TepMoaneKTPHYECKHE CHCTEMb] OXNAXOEHWA

TepMOINekTPWYECEWE CUCTEMBl CXNANIEHAA (CM. PUCYHOK 1) NepeHOCAT TENNo O M3 oaHoTs pabosero
BELWESCTRA B GOYICE, B TO BDEMA £aK 379 pabodre BelecTea MoryT BelTe G0 rascobpaiveime, NADo Auaxm-
M. Jna ny-Qwei Tennonegenayy PagHaTopel CoBguHaHE © 0BerMY CTOpOMaMA AnatenTa NensTee. MaTepu-
A MEXOY ANeMedToM MNeneTee W TeNNooTE0q0M HalkiBaeTCA TEPMOMHTEREEACHEIM CROSM.

MopR4BA CTOpoHA AonogHas STopoHS
Anesent NensToe
TIK iTepmonHTephERcHEIE CNoA)
& Paavarap
.
— HWaxocTs
- 2" . _
// "
e _LIK _
: ¥
5 L
R = >
&
il i%‘g X
Tah L
PuicyHok 1, nect 1 — MpeHyMn gERcTENMA TERMOSNEXTPRHRCKOH
CRCTEME! OXTaR0EHHR
3
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—_‘_|_
HWaonagaR

A PBEEFPEEELS

PucyHok 1, nHet 2

Pafiouyas cpena npud Temnepartype T, NPOXOOWT YEpes pagWarop TepMOINEKTPUUECKON CUCTEME O0X-
naxneHud (NensTee), KoTopas UMEeeT TeMnepatypy T, U DXNAMAAGTCA NYTEM KOHBEKUWY. Tenno nepegaetce
HEpEl PAOMATOPR NGO BAMAHMEM TENNONPOBOAMOCTIA NPKW 3A0aHHOM TPAIMEHTE TEMNEDATYDE Meay Tgu T:.
JaTem, B COCTRETCTEWW © NPOUECSOM TEMNoNPOBOOHOCTH, TENNCNEpeaaqa ocoYIWecTRNRETCA YEPEd TEDMOHH-
TepdreRcHBA CNod. 3nemenT MNeNsTed CTEEYAET 33 CCHOBHOH TEMIEDATYPHEIA MadWeT.

C ropAqed cTOpoHE JnemenTa MNensTes TENNOBE0A NOToK NEOX00ET Yeped TeEPMOMHTEDE RCHEBEA R0 K
pagraTop B COOTRETCTEMK C NDOURCCoM TENNONPOESIHOCTH W, HAKDHEY, TENN0 OTBOOKTCA C NOMOLWELID pado-
HEA CPEdbl HE MOpAYER CTOPOHE NYTEM KOHBEKLMA.

MonHog TENNOEQE CONPOTHENOHAE, OMPaHWYKMBAIOWES NONHLIR TENNOB0M NOTOK, — 3TO CyMMa KaWmOors
W3 CONPOTHEMASHKE NODOrD M3 CNUCAKHBE NPOLUESCOE (M. DUCYHOK 2],

Faboqen cpena 1 Paguarop Tk P= THM Paguarop Paboqar cpena 2

G & = = =] = 2 %

=
=

T T Ty Tin Tak s Ts T7

[Gfrradn CTOpOsa e — C—— = XononHaR cTOROHS

P anesedt MNaneTee,;
THM — regmavrTep@edch il crnod

Pucynok 2 — Tennoewme conpoTHensHnA
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TennoBsIE CONPOTHEMEEHKA MOMYT BblTe BulDamEHEl 8 BHOS CNenyoLW opMyn:

T Te=T
R =2 __1oCipm R, =— € onpmr
ey /B 5 o fi
Ty-Ts Tg-Ts
Ry =—— =" BT R, == Sonigm
F ':I|:| .'ll B E:I.: JIIE
i =T T5=T
Ry =203 cecmr Ry =L _Borymy,
o Qr
7
RDE:J.I,H"I.‘ e ERI ':3]
j=1

YmeHblleHWE KE00M0 CONDOTHENEMMA HEoBXOOMMO ANA NDOEKTWOOBAHKA JKOMOMAYMON TEpMOaneass
TRPHYECKDA CHCTEMbl CXNAHKISHNA.

Kak nokazado Ha pdcydke 1, ceobofHoe NPOCTPAHCTREO MEWOy ODyMA pASMATODAMH W 3NeMeHTaMIA
MensTee 3anonNHASTCA MIONUPYIOLWMMK MaTepianamd, 4Toblk mabewate obpatHoro noToxa Tenna Oy o7 ro-
PRYETD PAROMATOPRA K XONOAHoMY B peIynsTaTe TennonpoBogHocTv. Ana adubexrvasHoil pabioTel TEpMOANes-
TPHHECKOW CHCTEMEl OXNEXOEHWA OaHHbIE 0GRaTHEN NOTOK TENNA YeQE3 WAoNRUKM aomked BelTe 80 470 Oki
T HW CTANO YMedbwed. CNeqopatens o, DONYCEISToR, 4To GNA ankHeRliMs DacYeToR DaHH bR NOToK TEnna
O, paBeH Hynw.

Py Tad

il

T T T N T T

=

Wz, Taz

"
I
I

—
12 - s

—————J

PucyHoe 3 — MpaHuLL pA30AN0E TEPMOOMHEMHHECKOR YOTAHOREM TEOMOENEKTHAYECKOH CHOTEMS OXNEMLEHIA
NOUCOSOMEEHHOA K 38RPE TOMY Wrady
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Dopsynkl MOWHOCTEA ANS KAEI0A TEDMOOMHAMMYECKOR YCTAHOBKM B COOTEETCTEMIA C DHCYHKOM 3 Crie-
OOl

I Qe =0y -Q +0  2[Qp =0); i
Il Gp =Qp + O +Grp 2105 =0 5
M: Qg =V, -p-Cp[Ta1-Ta z); e
W G =¥, pC, ATa.a ~Taa): )

G =4 S(T; 0 =T o

Mook Tenna (.. koTOPRIA OTBOOMTCA W3 WKaga, — aT0 TENNOBAA MOWHKOCTE O, MUHYC NOTEPK Tenna
0 4epea cTedks wkada. Oy, ABNRAETCA TENNOBLIGENEHWENM OT BEHTANATORA HA XONOOHONA CTODOHE. W 3To
IABMCKHT ©T KoadubHUMeRTa NONE3IHcre JERCTEMA BEHTHNATORA W 870 CROPOCTH BpaleHHA. Banaycel MolLHO-
CTEH B COGTBETCTBMN C rpaHiLeR cHeTeme || oBoanayaioT, yto notor Tenna Oy — a1o CyMmMa Q- W MOLWHOCTH
Qg KOTOPEA MPWMEHAETCA B AnaMeHTe MensTee, i PACCEAHHOE TENND OT BEHTHIATORA HA FOpRYEr CToOpOHE
Qp , MuHyC obpaTHeld NoTok Tenna O, Yeped MIoNALKOHHLIR MaTepuarn.

Danes OoMyckasToR, 4TO BO BPEMA OXNAMIBHWA HE NMPOHCKODKWT KOMOEHCAUWKM BOOAHOM Napa. 3T1o
NOAPAIYMEBAAT, YTO OTHOCHTENEHAA BNEMHOCTE @, KOTORAA A3BMCKHT OT TEMNEDATYDE CHCTEME ¥ TABNEHHA
CHCTEMBI, QOMKHE COOTBETCTREORATE ONPeleneHHLIM YCNOBKAM.

OTHOCHTENLHAR BNAXHICTE, %, GNPEQENASTCR COOTHOWEHHEM MEKTY NADUHANLHLIM JARNEHHEM NAPoE
BOAbl B CMECH PH‘__.:, M JAafeHMEM HACKILLEHHSLIX NEP0E BOALI NPK JA0AHHOR TEMNSPATYEE CMECK P 1.0

R0

=—2_.100. (9)

i

YYTRIBAA Tak HAILIBAEMOE NEPEHACLIWEHHOE COCTORHWE, KOHOEHCAUWA BOOAHOND NApa NooKCXOOHT
npi i, pasdos 100 %%, ChegosaTtensyo, HEoBXOOMMS OBECneYrTEY OTCYTCTENE KOHOSHCAUMY BOSAHLIX NADCE

BO 8peMAa NDOUECta CXNan e ke,

5 CxemMa W3MepuTenbLHOW YCTAHOBKK

PucyHor 4 noKassisaeT oblWes yoTPOWCTED WIMEDHATENEHOR YCTAHOREN OMA CUBHEW TEDMONekTRwea-
CKOM CYCTEME! OXNaMOeHAA. OHa COCTOWT M3 Wkada, BOKpYT KOTOPOrS pacnooMeHa KaMepa MoKy CoTREHHOND
KAMMATA, 4To0R NOOGEPHHWBATE NOCTOAHHYID TEMNERATYRY OXpYHIOWeR cpedel. B wradwy HarpeeaTens pas-
MELABTCA Tak, YToDs BCCNpOMIBEcTA pAcCeAHne Tenna 8 pabouny yonoBMax, TEpMOINeKTEMHECKAR CHCTEM
oxnaxgends (MensTee) MORTUPYETCR BHYTRKW wrkadia. Heobxogumo NpeaycmoToeTs, 4ToGe He BeINg nepe-
CEHEHHA BOIOYILHLLE NOTOKOE,

Brofbl NATAHKA ONA HAMDEDATENA, BEHTHNATODCE W aneMeHTos NensTeE Tak #a, KaK TeMNEpaTyoa k-
HANWeA cpedkl, O0MHHE DBIThE HEIZEHCHMO PENYTADYEMBIMKE WIMEDEHHAMY B PHECHDOEAHHEIY YCNOBWAK.
BoagylHelil MOTOK MOMHO NETKD ONpegenyTe NYTeM WCHONEI0BEIHMA HIMEDHTENLHO CONMNa onNpegeneHHons
OHAMETPA, KAK NOXA3Ians Ha pAcyHie £, NyTes Wisepesus Da3HocTH AaRNeHnA CROPOCTs BOANYIWEOM noToxa LAY

MG, MOKET ObiTh Bel4HMCNeHa No Gopaayne
W=¢ !Jﬁ, (10}
4
roe £ = 1 (KoadupHUHENT CaTwA);
T =1 (AHaYeHre CONPOTUENEHKA CONNa) 4NA Boanyxa,
AD — pazHocTE gasneddi, MNa;
p — NNCTHOCTE BOAAYXA, KriM?.

OfbenM BOANYWHOTD MOTOKA m3ic, sanaMKore avaseTpa O TeyDoNpoRCOa BLIYMCNAKT No Qop-

pipe
My ne
LA 1
'L-"_Ew-ﬂu,“-r:. (11}
B
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Ka MBS ACHYCOTBAHHOID KNAMATS

'-"d -IrA 4 P
h e
L%
<: Wkadh
U
fe W
UP& F.c
e

PHoyHoK 4 — Crama MaMepiTansHOR yOTaHoe:w

6 UHTepnpeTauna W OUEHKa OaHHbLIX

Ona cUeHKA TERMOANEKTRNYSECKON CHCTEMBI OxXNasaeHna {MensTee ) HeohXaOKMbl HECKOMEKD TOYEK M3~
MEQEHMA NPH DUECHPOBAMHLIX YCNOBWMAX JKCMNYATILMH,

Hume nepeydcnedsl NApaMaTpbl, HCNONLAYEMEE B WIMEDHTENLHOR YCTAHORKE, KAK NOKAZAHO HA pK-
CYHEE &

YonoBMR IKCONYaTaL MM,

MOLWHOCTE Harpesa (3 = Uy - Ll

MOLHOCTE BEHTHNATOPA {Qfl LI

MOLWHOCTE TEPMOTEKTRMYECKOND OXNamaaowero yeTooicTea MNeneTee

l:ﬂF'u & UPE" ) 'IF'c}:
T, 4 (TEMNEpaTypa oKpyRaoWel cpas).
HanHse vamepeHii;
Tt Taai Taai T o o
obbeMel BoagywsHoro notoka (V. Ve ] MEW ONPEQENSHAH F3IHOCTH J8NeHAR B WIMEDATENEHER CONnax,
DononHuTensHEE NagaMeTpel;
MNEQENa] JABRNEHKEA PaaMaTopa;
TEMMEPATYPE Ha NOBEPXHOCTY DPAOWATORE.
DononHWTENEHEE NAPaMETPE MOrYT GeiTh MCNOMNEICBEAHE ANA ONTHMWIALWA DAGOTEH TEPMOINEKTRHYE-
CHOW CHCTEMBE OXMasgeHqa (TensTee) ¥ NPk onNpegeneldi Boex CoNpOoTHBENEHWA, YEAIAHHLIX Ha PUCYHEE 2.
YCTaHOBNSHHEIR DEHRAM DEMACTRUDYETCA NYTEM OTCYTCTEKA MIMEHEHHA TEMMEDATYDE B TEHEHWE ONpe-
CENEHHOMD BREMEHH.

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/28
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-56971-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=71058
https://gostexpert.ru/gost/gost-56971-2016?utm_source=pdf&utm_medium=71058&utm_term=page

MacT P 56971—2016

Bo-nepawi:, obwma koadibrumesTt Tennonepeaaqu k Brim® - °C) va nopepxHocTH wrada S Aonses
BuiTe CNpEnensd B CoOTERETCTRMW CO cTangapTom MOK 62194, npanomeHue A

OnpageneqHde GaMHoR BenUYvHbl JOMEHO DhiTe COENAHD © NOMOLEK HIMEDKTEMNEHON YCTAHDBKH, KO-
TOpan MCNONeLIYVETCA B OANEHERWAXY ILCNEDHMEHTIX, TAK KaK Ka¥00e OTOeNEH0E WAMEHEHWE B YCTAHOBKE
MACDKET MIMEHATE IHAYSHME BCRTo KodphUUKEHTa TeNNoNepegagwA.

Mpousoypa IHCHEPUMEHTA HAYMHAETCA C© YVCTAHOBKW TEMNEPATYDEl OKPYHMEKWER cpefbl, MOLWHROCTH
OBy BEHTHAATODOR ¥ MOWHOCTH ANeMenTos [NeneTee. MuTadde He NOOABTCR, HAMEEEAHKE HE NPOUCKOOMT.
Mocne Toro Kas JOCTHIHYTE YCNOBUA YCTORYHBOND COCTOAHMA, PETHCTPUEYIOTCR JHa4eHHA Temnepatyp T, .,
Ta 3 T 4 M CNPEOENAETCA NOTOK BOAAYXA. B HEKOTOPEX Cy4anx ONpeagnaioTca Nepenan AasneHua u no-
BEpQXHOCTHAA TEMMEDATYDPE pagMaTopa.

OanHan npouenypa NOBTODASTCH NPW YBENHYEHHOA MOLWHOCTH pacCeaHWA Harpesatens. Mol oCcTE
PACCERMWA HATPEEATENA QONKHA DbiTh YBENWYEHHDN 0O TEX MHop, NOX3 BHYTPEHHAA TeMnepaTypa T,  Bblwe,
Y4EM YCTAHOBMBLWAACA TEMNEDATYPS KDY HAICWER cpeakl T, ..

Mpousoypa IKCNEMMMEHTa NDOOONMAETCA TAKKMM #e 0DPaaomM, KaK OMMCado ANA PaznMYHbX TEMNEpa-
Ty OXPYHAIOWEA cpadsl T, 4.

OueHKa JaHHBIX OCYLWECTENRETCA B COOTEETCTRMK C opMynamu 4=7.

Ona npopepi AaHHEE W HACTROREN MIMEpeHka PeayneTaTel TEPMOOUHAMMYECKHY GANAHCOR 0N HE
COOTEETCTROBATE PEIYNIETATAM KANODHUMETHYECKHY DACYETOR M OTNMYATECA MEHEE YaM Ha 5 %5,

1 T Lo Q-9 QF.:'[wr.'P'C;'[TA.q' J\..ﬂ-]]
100% = 100% < 5%. 17
a, Q- +0r, Fi
T Qe « Qe + Gk _|_.|"::: PGy [Taa- TA.E]']
100% = 100% = 5%.
a: Qc + 0 + G 13)

C NOMOLLE0 NONYYEHHEIX OAHHEY BOIMOMHO NOCTPOMTE MEadKK, Kak NOKIIEH0 HA PUCYHES 5.

&0
50 ——
"
" - —
l‘:: 40 ..__.____..-- .'____._ e = e
= ] = e -
E — = drr __...--"'--'.
% i o BT 2
m 30 - ——= g2
1 - I '_,..-r"‘
f-'" ___--"" _.-'"" &0 °C
E. '___..--'"" -___..--""
] —
Z L —_——— B
s 20 =
- 7 - A5
—— NG
i —i TG
o
i 20 U H] &0 a0 100 120 14 160

MowHooTe oxnasaesa O, Br

Pucyrox 5 — PeaynsTans namapaHi

F:nc:.lnm: 5 nowaseeaeT FIBUCHMOCTE MOUIHOCTH DXNAMAEHHA O OT TeMNeparypesl BHyTPW T, , Npi 3a-
OaHHON TeMNePaTYDe OKPYWAILEA CRpeakl T, .

B
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IOnA BoCTUKEHMA ONTUMANEHOR MOWHOCTH oxnawdenns O, TEPMOINEKTPHYECKOR CUCTEMB! OXNaNae-
HiA MensTee onpeeneHke PasHULL TEMNEPATYD MEKLY TeMNepaTypoi BuyTpk T, | W TeMnepaTypoil okpy-
WELLER cpedel T, 5 BEKHO NO ABYM NpdYMian. Bo-nepssix, aTa paaduua TeMNepaTyp BNWAET Ha Hanpasne-

HHE NoTEpK Tenna (NoNEEMTENLHAR, 8cnK -Ir_,__ 4

<T

#, 30 W, BCIH HaoGopoT, OTpHALATENEHAA), CK. opMyny 4.

Bo-oTopklx, 3Ta pasHALE TEMNEpaTyD BNMAET Ha TEMOEDaTYDY MOpAYEN M XONOAHON CTOPOH CAMOND oxXnakaa-
IWErD yeTpoicTea MNenkTee, W 3TOT OaKT HENOCDEOCTESHHD IABUCAT OT WTATHOTS pexMMa dryHKUMOHWpoaa-

HMA anEMeHTa NensThe CornackHs puayHiy 1.

3aBUCHMOCTE OXNaHIAI0WER CNOCOBHOCTA TEMNEPATYPLL OKPYHAKDWER cpefsl T, o BOIHAKAET Kak pe-
IYNETAT PHIMYECKHX CEOACTE ANeMeHTa MNMeNeTee No opMyne 1.
PaccToAHke Mexdy Kamgol KpUBOR DEINUYHEX TEMNEPaTYD orpykaolen cpedkt T, o npubnnanTtent-

HO MOCTORHHG.

COR,_ =

I:::I'E.F'e

14
O (14)

HKpome Toro, pexosMeHgyeTcA onpefgentTe COP (ko duusedt noneadors gekcTada) anementa MNanes-
Th&, OCHOBAHHBLIA HA ONTUMANEHOR MOLLHOCTH OXNAMAEHAA Q_ W ANEKTPUHECKSA MOLLHOCTH, NEPMMEHREMOR

K anemMenTy MNensrbe.

COP; = é

c" (15)

M, HakowEy, BOAMOEHD onpeaendTe COP acel TEpMOINeKTRMYSCROR CHCTEME OXNawOeHNA (MeneTea),
SCHOBIHHORN Ha O0Wel NpRMEHEHHOR MOWHOCTA. OHa BEMOYaET B CE6A MOLWHOCTE, NOWMEHAEMYIO K YCTROM=
cTay MensTee, MOLWHOCTE, NPAMEHASMYIO K 0BCWM BEHTHNSTODAM, W BMOLWHICTE, TPHMEHSBMYIE K MOComMy
ApYromMy INeTRHYECKoMY NPUEoRY B TERMOINEKT PHYEBCHOM CHRNaxaowean yorpokcTee MNensTee.

COP

S

plwna — ﬁ ”E:I

B Ka4ecTEE NONYyTHOM JaMESaHAR, KAMEEIR K3 ITHY XONoduNeHEX KoadduduenToa (COF) 3aBHcHT ot

Temnepatyp T, (M T, 4

CyMMUDYE CEaIaHH0R, ANA OB LEKTHEHOTD COARHEHMA TERMOINEKTPUYRCKRY CUCTEM OxXnasneHuA [MNank-
Th} PEKOMEMAYETCA HMETE CNBAYIOWKE JOCTYNHEE DaHHLIE!
= MOWHOCTE OXNaRGEHHA Qe npu T, o = Ty 5 = 35 °C © Tpema CoOTBETCTEVIOLMMK KOMOOHNLHBIMA

KoadpuumeHTamin (COPg ).

= MOWHOCTE Oxnasnesua Q. npu T, | =

koadsdhkumenTamu (COP),

Ty 3 =45 °C c TpemMA CcOOTBETCTEYIOWMMWA XONOOKTEHEIMIA

- TOK, KOTOPBIA MCNONBIYETCA B TEPMOANEKTRMUYECKOM OXNaxIaowen yeTpoicTae MNensTee;

- TOK, KOTOPsIA NPUMEHAETCA B BEHTHNATORAX,

- OONONHWTENLHD NONEIHLIE NAPAMETRE BOAGYLIHOTD NOTOKA W Nepenag AanneHnA.

Ha pucydke 6 npuBeged NpUMep OeTanMaauWi TepmMOaNEKTOWYECKOro CXNAMIAIoWEerD YeTpoRCTEa

(MensTee).
= LR o ) BT A O DT aARd BE R n e 1 D erer s |
D st TG ATt b I G SA A TATT DBt GO [0 WA RoH CALRaTapa s
e F SaTTE R} TR AR (D AR £ A (T AN
fic ™ o
T, NjaANGEa H-RA B S
\_\ WiEeseTy Th ﬁ“%’___.-* .-____’,-""
d_.-'
| e - Hpg ! P "/’f
NN 104 B (50 5 B (G OP g =y Fire SN [ S
| dman 120 B (3 b 12 IEERE LN == [ e PN
I -,
Ttz \\\ A g ot e T
AT AR LW HIT R B -
CHETE DO XA
COP  SOMTEITCTRHA & AlwheirHT
M M G20 i EHNOREGIDN ToRD [, | 4
CO=HIHE TEMTODATYI0

PrcyHox § — Mpusep geTanw3auae TERMOSNEXT HECKDHR CHOTERME oxnamgeHun (MNensrea)
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Mprnomexne A
(CApaeo4YHoe)

MpeapapuTensHLIA pacyet

A MpegEapuTENEHEIA pacYeT
DaHHEE, NPHESSEHHEE HE DUCYHEE 5, NEpEYUCNEHL B Tabnuue A 1.

Tagnuuya A7 — dasdes, AENOMLIYVERMEE MNEK AEMOEEHHA

Tas Taa Qe
40.0 3.4 43149
60.0 44,1 TEB
60.0 48,7 110.0
60.0 5316 142 6
50.0 4.0 i
50.0 8.7 0.0
50.0 43,4 10259
50.0 48,2 1368
40.0 28.5 o3
40.0 333 63,1
40.0 38,0 86,0
40.0 42,7 1280
30.0 231 234
30.0 2r.g 5,3
30.0 325 B2
30.0 ar3 1221
20.0 17,6 16,6
20.0 223 48,5
20.0 271 B2.4
20.0 g 115.3

[ns cnegyryens NPESESPUTENEHOM PAcHETE BynyT PAcoMOTREHL TOMKE MIMEPOHNR NRH TEMNSPAaTYDE GEpyHEH0-
Weh cpaael Ty 5, pasHod 50 "0 adyTpedHAR Tammapartypa T, 5, paesas 43,4 "C W RonyHeH=as ONTHMENLHAR MOWHOCTE
canaxgasas O, passas 1029 B .

MpenBapUTENEHEE SLCASMAMENTS Onpegsnang obwui kosdiduyrnedT TennooToaad & paeseiR 1.5 Brim= - "C npe
MAOWEgH noeeprHocT weada S, pagHoi 1 mo.

10
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TarMnaparypel aHbl HAHE:

T 1 =434 "G,
Tp o=381"C;
Tp 5= 50,0 "C [remneparypa oupysarlierc eoanysa),
Ty 4=558"C.

Wcxopsas Tennosas MowHooTe O, pagsa S0 BT, MOWHOCTE, MPWMGREHHEA £ BEHTHIARTOPY HA XONOOHDH CTOROHE,
Qr - paeHa 13 By, & MOWHDCTE, NOO3BSSMER H3 fopaRYyio cTopony, OF  pasqa 26 B
TEpMOENEKTPWHECKAR CHCTEME OxnaxaaHns {MensTee) COCToMT M3 WECTA aneMarTos NensThe, NpH 3T0M K Sa-

Aoy anemeHTy Gein npURosed TOk fp,, passsie 1,2 A, o HanpRsedde Up,, passce 14,8 B. Qp, cocraenner g oDweam
108,56 Br.

Bozoyiisbie noTOKA Ha MOps=ed cTopods Yy paede 119 s34 1 Ha xonooHoR Cropoka V- pagdu 58 pati
Morepw Tenna yepas credis wxada O, By, esmpecnaor no geopuayne

Q =k STy 1-Tyal=— 88
CONTHMAENsHYED MOWHOCTE CRIEMOSHAR -, BT, BecnaesT no opryns
Qe =y—0Q +Qp ;=80 - {-58)+13=102.8.
HENOPUMET DUHEtEA PACHET MOWHOSTI OXNaXGEHMA NPpOSOgAT No Qopsyne

. 5B
Al
= pee (T —T, =——"0 184 100543, 4 - 381 = 1016 Br.
L oh P Ep Ta 1~ T2} EEI}UI § &1

B cooTHETCTEMM C dhopmynoi (5) Tenno Oy, . BT, BeMHCNAKT no diopMyne
Wy = Qo + O +Qp | = 1029 + 106 57 + 25 = 234,16

KanopumMer prHecki pacHET HE MpAHER CTOPOHS NPOBEGOAT no fopMyne
cako v T
QD =.||l'r|-| LR |:--Ir;|__1_ = TA_ 3] = ﬁi‘lm d 1':“35':55..9’— 80| =232 181
MNpoeapsy pEyNLTATOE NPOBCOAT CREgyowMM oipasom:

[ E]
%mﬂ% _ 10281046 s hnay, _ 1 26% < 5%:
I !

Bn -G8 ogey = 2242230 a4t = 5
o 2342

OnpegensHes KoahdvLBeHTOR NPOWISB0gUTENEROCTH NPOHIE0ONTCHE CNegdy LM obpaaomm:

COP anemedTos Menstee 40m#eH ObiTh HAENEYEH U3 OETANWIEUNK KAMTOBNEHWA 3NemaHToE MNensTes NpH 3a0a4-
Hedx DEDOOHH FOMToENEN.

]
COP. = L% w2 geranuaaunm snemsanta Nenstie.

COP TEpMOoanesTprHEckDd CHETEML OXNasgEHHA BRIYMCNAKT no daprayna [12).

Q- 10Z4a
ED = e— i —
Fs O 10858
CBwra COP eescnssar na gopmyne (13).
COoR = K = T8 1.

.= = =1,
comME T O + 0. ,+0. , 106,56 +13+26

3707 PACHET MOMET GblTh CABNEH QMR KEHA0R KOMOUHALMY TeMNEpaTyp Ty 4 0 Ty 5 (TEMNepaTypa okpysamDLiEs
CREdkE ), HECMOTRA HA T4, 470 OONYCTHME NMHSRHER BHTERNCNAUNA MERSY TOHEIMH M3MEPaHNR.

JaHHLiA hakT nozeonseT 0ate Tpefyeube onpegeneius O COPpp. COFg, COF g, ., (P4 TEMnepaTyps
Ty 5 = 3570 v BHYyTPEHHER TEMNBPATYRS TA. 3 = 3570 W npW TemnepaTypax T, =450 wn T, =45 "C ona Tepmoanas-
TRHHECHNE QXnasaasowmne creoTen (NansTsd ) HFapROY CO BCamMIE JpYTHMA TpebyeMbiMH XADEKTERACTHAREMMA, TEHAMM E3K TOK
M HANDRABEHNE, TDHMEHREMEMK K AnareHTan MNeneTes, BEHTUNATOREM W CEEYKEM O3ENEHNH.

11
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OOy TCTEME KOHOEHGAEUAM BOOAHLIX NEPo08 Zon#HD BeiTe NPEqycMOTEEHD ONA BoSk TOYEX COMMAacHD proyHEy A1,
3T0 MOMHHD MErkD Nakdaans o NoMowe: h--gnarpasse Monnes, & nzobpasaso Ha pucydee A1, 00a BnyckHbIX Kid-
NaKa & TEpMOIANaKTPH-EcKOR CHOTEME DXNEHASHNE MMeT TeMiepatypy 35 “C 1 oTHocrTansHys Bnassocte 50 % Xo-
NoAHBIE NOTOK B0aayxa oxnasngarca ao 40 *C Taxww obpaaom, oTHOCATENEHEA BNEAHOCTE NOOHWMABTCA 50 BEITHHAHE
oronag G5 e KoHgsHoRUWK HE NPOBCeoanT. TORAYKME NOToK BO3EYEE HarpesasTcA 0o 44 "C. OTHOCHTENEHEA BNSRHOSTE
YMEHBWABTEA 00 nprmspHn 35 Y KOHOSHCAL WA CHOBA HE NPOHCKOQAT.

Bnvrooonemsaie, nsr

2 5 - I.: I:_.. e ..: :.. e
= = : ] = = o X . = =
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Pucyrox A1 — b-d — auarpamsa Monnes QN8 BnNScHHoM B030vEa

BeyTpEHHNR MOTOK BO34YRE CRNEHORETCA OT Temneparypel Ty =35 "C po Ty o =30 "C. & 70 BpEMA K8k BHELWHWA
NOTOK BOZNYXE HATPESASTCA OT TaMNBparypel T, o =35 "C oo Ty 4 =43 "0 OTHOOHTENEHAR BIEXHOCTE BO3GYEA COCTAE-
ARet 50 % 0AR oboux BOEDYWIHER NOTORDE,
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A2 Mpumevanur

A2 Obuwne cEegEHUA

B coorsarcrErm ¢ KBOTosMM NpOTORGNGM W OMPEKTHBEMN ESPONeRcxoro NAapnamMeEHTa 1 EBponeBoiors cosaTa He-
oExanMso M36eraTe MCNONBABEHUA DENAOUTANREA C SkICOKOR BARORTHOCTEHY 3STDAZHEHNA OKRYHEKHNUER CPEas A rNo-
BansHor notTennernA (hakrop MM, morasuman rmobanesord porennedyd). HawBonae neponelTueHEE ansTepHaTHE-
HEI2 BALHAHTEI ONA KOMNPECCORE OXNEXIEHA, Hanpuwap R134a, oxnasgasds KoMIpeccopa © noMows 0., asTiaHDS
QENEMOEHKME HE acHaBe sjipesta Nanetes W aboopbuwoHHOR OXNAGNTENEHDA CNCTaMBl. KO0 M3 3THL TEXHHHECHHX
CREOcTH MMEET CEOH NPEAMYLLESTES W HESOCTETEM.

Oxnasnanne LOMNIPEccopa © NoMows:D T B TeRyWen CoCToRRMK Banee W medes d-besTvexD, KO BbICO-
KEA CTOWMOCTE YOTEHDSRW 28 cqet paboqux paenedwd oo 120 Gap ganawT 3Ty TEXHONOMME MEHEs MHTepecHon. Opyroa
HEADCTATOR OXNEROS0WER CHOTEMEL © OO, BOIMHKEET H3-38 hWanHeckny CEORCTE QAHHOM Oxnagwtens v tpebyet no-
NONHHTENBHON MOWHOCTH OA QOnasgeHEr. STo0s YIPDEERATE JaHHBIM NPOLECCOR, 3T0T @EKT B 3HAYMTENEHOR CTanaHH
FIMEHELWEET CTEMSHE SHPERTHEHGCSTI.

MpegcraenreTcr, 4ro adebest MNMensTed NEPCNEXKTHSEH, TAK Kay thifiekT DXNaKOEHWA B BRICOKDHA CTENSHN 3881MCKHT
aT CBORCTE Mamepdana. HegasHo npowsEn WK MCNETEHWA METEPHManNs: H3 OCHOBE NOPHCTEX MATEPWENOE WA HEHOCTPYE-
TYD TIOKBALBAKT IHAYWMTENLHOE YIMYHLBHKE CTENSHA NPOA3E0OMTENERDCTY. KpoMe Toro, TaxHonordin MensTee HE Hy#-
OAKTCA B MnGoro pooa axnaiyreniy, He HMEnT GBMHYILHICH S3CTeR, KPOME BEHTHNATOROS, a obwes NpoekTHpoBaH®a
Bnora OMNassEHHA BNOMHE OCYLWECTEMMD.

TaxHwka abcopbuMk RENFETCA CHEHE PRUMCHEMEHEM NYTEM ONF DENAKASHWA, HO OoHa peHTabensHa B komBuHageM
C PETEHEDATOPOM TEMME, KOTOPEIA JEndeT 3Ty CHCTEMY OXNARSEHIUA BRINOMHAMOEA NMTHILE B O4EHE HEMHOIMX CRyHaR:.

A.2.2 Sipdhert MNenesTes

MNerHum sficherTa NensTes NPescTARNEHEl HE pEacyHxe A2,

. FepaMwesian nnacTvHa
!
i

MonynpoBogHAK 1-TUNE

Moy NpoBECOHKE B-THNE

Q

PucyHor A.2 — TipvHuwne adhdeakTa MNanstse

TepMOANELTRWHBCKDS OXNasOeHAe rononeayer athdpert MNensTea, 4Tohel COR0aTE TENNODEDA NOTOR MEMOY COSOM-
HEHWAMIE DEYX PRINHYHEE TUNOE Matepuanoe. Deranuens NansTes, HErpesaTants M TapMOaneKTRrHECKHA TEnnoeod
HECOC — 370 NONYNPOROOHMXKDBLIR TEMN0B0R HACOE B BKTHEHOM COGTOAHMI, KOTOPRLIA NEPER0CAT TENN0 C 0OHIE CTOPOoHL]
NpMOopa HE Opyryks CTOPOHY NPH TRAOWEHTES TEMNEpETYP (0T XON0OHOMD & rapAYEy ), NOTREDNAR 3NSKTPHYBEEYD aHep-
Mk TEKOE YETROACTED TAKAE HAIRBISTCR anamedTon NenkTee, gnonon NansTse, TENNoELIM Hacacom MNensTea, pedypu-
HERATOPOM B TESRA0M AETHEHOM COCTOAHMH KMTH TERMOSNEXT pyHECKM oxnaguranann (| T30). [Mpoctoe nogcoeavHaHre
Brir K HANPRMEHWH NOCTORHHOI TORE NPWBSOET K TOMY, 470 OgHE CTopoHa ByOeT OXnasoarecs, 8 QpyTan CTOpoHa —
HEMPESHTLECH. SEEEKTHEHOCTE HACOGE NP YOANBHWA TENNE © XONOOHOA CTOPOHS! NONHOCTBH 3EE8ACAT OT KONWHECTRE
NOCTYMERILL ST TORE W T TOro, HECKONBKO NONHD ByaeT oTesJeHs TENRD © rOpAEYeH CTOROHR.

B HacToswes BpeMs HakDonee pacnpocT fEHEHHBIMK METERWENEMA, MCNONL3YEMBIMA B 3nameHTax [ankTee, REnAsT-
CA Tenmypag BuchyTa {BiTe, | o ipamiii-repranei. Tennypag suoMyTa. nonynpoBogHe N-Tina, RenRetcs stjesmaHem
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TERPMOINEXTPHHECKMM METEQUENOKM 38 48T BRICOKDID xo3fiiuumedta Jeebera o (HaNPASEHWE HE SOWHHLY PaIHOCTH
remnepatyp} — 287 meBlC.

Ero TEpMOanSrTpH-echans BHERME TAKME CONETABTOH © BeCORDN snexTponposagrocTesn 1,1 - 105 Cuim v oveHe
HH3RLH TennonpoeagHocTen 1,20 Briim - "C), asanornmisg ¢ obeqdem cTesnos. OnA cusHE Marepuanos Gen aesnas
TEOMAH HTERMOANEKTRHYECKER DK THEHOC TES (M. PRCYHOK A J), HOTOpSH NREACTAENAST COO0H OTHOLWEHWE MEHDY
ANBEETPONPOBOIHOCTERD 1 W TENNAMDOBOOHISTRI L.

f.l!?-lfﬁ

L

g ' (81}

Mzxanrrops ManynooapgHmK Fioranne

- 1I:|11:' !r._;-'u

o =t
PriyHos AT — Mpadive 38BHCMMOCTIE £ OT YWENS HOCKTENSA 2apAsa

MaeansHeR npoyecs (Kapuo) PeaneHiii npouecs (Kagwo)
Q, 2y

R

- =
e

By T; @, 0, 1 1 W
T = Cop me g 0 oo - , 0
W T-Tz Min Wy W1i 111'111'.
PrcyHok &4 — BreAsme TeprMosnesTpyudeciod adehestuerocTe ZT
HE HOSDDHUMEHT NOABZHOM J8RCTEMA SNeMaHTa MNansThe
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OELa0MHEHHS OBV YREEHEHAR NPHBOOMT K CNEOyEoLWEH oo payne:

N T
2 [F
Ty = L, 2)
e J1+z_r1+r= +1
2

Pucyror A4 NORAZLBESAT JHAYMMOCTE TEpMoGnesTpuHEcskol duebertvaHocTe (ZT) gna anemedta Memnstee. ok
AN YNOMAHY TO B, CArO0HA MCCREANSaTENLCKEA NERTENEHOCTE HANPABNSEHA HE MOWCK HOBRE MATEDHANDE ONA yES-
NHHEHWA 3 erTHBHOCTH.

DipdkTMERER CRNAMOSOWAR CNoCoDHOCTE anamMedTd MansTEe ONMCAHE TAEE © NOMOWE CRSHIOWEN Eapmy-
Nk, MPEACTABENSHHDW HE pACyYHER A.5:

Apg - Op

1 1.
qcF-z =t Tn: _E'Iz RF-: o - i'. Ta!h o Td-: |.BT.
i J

Heq

Ie:"'l-u Tﬂ-ﬂ IDI:' Tﬂf—'

Pucyrok A5 — MpaHygbl pa3ganos TEpMOQMHAMHSECHDN YOTEHDE KM
anEmedTa MNensTes

Crnasoanisan cnotobhocTe ooHe anemesta Nenstes . q, 32BRCAT 07 pasnuyHes thastopos. Mnen dopmynel
a s - T — 370 MAKCHMANEHER OXNERIB0WERA CNOCOGHOICTE, OCHOBAHHARA Ha agxberTe NansTes, B TO BPEMA KaK o — 370
koathbwunedT Jaesbara.

1 PR
HnaH hopaMynel EI] ‘Az, npeacraenser coboh Os0yness Tenno, <ned opsynk F"’—"rj":'“[T_”l -Ty. | — ama
Xpg

TENMNONEOROIHCETE MERKOY MOPFR-HER H EONOOHDA CTOROHAMM 003 3nemaHT MNensTea.

A2 TepMoInNeETRHWYECEME CHCTEMB OXNAROEHMA

TaproanNesTRW-ECKERA CUCTEME DXNBXOEHNA NEPEHOCHT Tenno Q. o7 ogHore pabovero eewecTea K pyromy, nps
HTOM Q3HHES DR0odHe BEWSCT2a MOryT OelTe EAcOOpasHeiK 1M 3enxumd. JAR Ny-swen TennNonRepesEYy DaaMaTopl
COSOMHEHL! G XaMO0H CTOROHL G anemeHTom Menstee. Marepyan, winonesayess=M 0NA COSOQMHEHNA, HA3LIBIETCA TEpMO-
MHTEREERCHEM CRoEM.

KoK nokazaHo Ha prcyHke A, cpena 2 npe tTemnapartype T; NDOEOOAT “BPE3 PESHATOR TERMOSNEXTPRYHESKOA Ci-
cTeMs oxnamaeHeA (Mensrse), KOTORLIA MMEST TEMNSHETYRY Ty ¥ OXNamSEeTon O ROMOW B KOHBEKLHA. Tenno nepena-
BTCH Hepad PASHATOR N 3aK0HY NPOBOOMMOCTH NPM OAHHCM MPE0HEHTE TEMNEPATYRE MEXAY T 1 T-. 3aTaM NOTox TN
NPQEoOKT YEpas TEPMOMHTERGERoHERA CNOA 38 CHST RENEHAR NPOBOIAMOCTI, SneraqT TNenstse OTEEY88T 38 OCHOBHOA

TEMNEDETYPHLIA TRE0WMEHT.
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Ha ropA4eR cTopoHe anemedTa MNensTea NoToK Tanna NPoXogAT YepEs3 TepMOMHTERGEACHER CNOR W pAgKaTOpR 38
CHET FEMEHAR NPOSOGHMOCTA, W B PEIYNLTATE TENAD OTEDOMTER pabosin BelecTROM | Ha rOpAYSR CTOPOHS NYTEM KOH-

BEHLIMH (CM. PECyROK A6 )

MopAuar croposa AonooHAER CTORDHE

ArenkenT Mariane

Tikd [TepMoMHTEpEeRCHEA CRoA)

- PapuxaTop
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[P = e g T
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TopRMER CTOPOHE - C e Ml Ha STapoH

FPurcyHox AE — Tennosos CONPOTHBMEHNE TEDMOSNERTPHYSCEOR
CHCTEMEI DXAEHOSHIA

MonHoE TENNOBECE CONPOTHENEHNE, KOTODOE YMEHLLLAET OSWHA NOTOK TENNA, BCTh CYMME EEHA0ND CONpOTHENEHNA
Niz8ara aNMCEIESEMOND NPEUStCa COMMAECHD DHCYHEY A.T.
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TI# = TepsorHTERD A=A CNoR TIM = TegMovHTesReNoHEN CRoR

SnemasT N »e

&}

—_—

Temrepatypa, "C
o B

PucyHok A7 — O0LMHEA TEMNEPATYRHEA KDHBAR TERMOANEKT HTHECKERA
CHCTEMBE OXNaSIEHHR

OnA ouedin SerTHEHOGCTH TERMOENEETRHSECHDNA CHETEMBl CXNEMOSHAR MCNONs3veTon COF

cop="c {A4)

O

CH NpegcTasnser cobon OTHOWEHWES MEROY ONTHMANEHDN OXNEROBHWER CADCOBHOETED W MONHOR SNSEETHaYE-
CHOW SHBDMEA, NpUMEHSEMOR K TERMOSTNELTDWHECKON CHOTEME DXNasISHAA.
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A.2.4 TennoBoR CONPOTHENSHHE

A2.4.1 ConpoTHENSHKWE MEROY HUOKCCTEH) W DAOHSTOROM

Tennonepens-<a o7 SKOEoCTE K PEOWETORY — 3T0 8 OCHOBHOM thyHEUMS CROPOCSTH B KOHgMrypaums paguatopa
I MOMET BEDAHETECA kap koatduguenT obpatral Tennonepegaun «, Briim® ¢ *C). OnTuMHIaLHA TENNOBOM Conpo-
THENSHAA TAKHE BMWRST Ha paboTy seHTHnATORa W moTpednaHde MM 3HERIMM, HE WYMOBO0E HANYYSHRE ¥ NONYYEHHBIR
CEEYOE JAENSHAA B DaaMaTope. YMEHbLISHWE TENNDECTD CONPOTHENSHWA MEXMDY REOVMATIROM W HAQHOCTLI, acobarHn
BOIOYLIWIHGN NOTORD, ABAASTCH CYLUSCTEEHHBIM GNA SBPexTHEHON DaABOTH TERMOENEKTOHSECKON CHCTEME CXNAMIEHHA
{om. proysar A B).
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Pucysox A8 — MNMpusep TENMRES0N CONPAOTHENEHMA MEHOY BOZ0YROM W PAOASTOPOM
KA Gy HELMA CEOPOGTH BOISYLILHOM NOTORE

A2 4.2 ConpoTHENEHKME pagHaTopa

Tennosos CONPOTHENSHAE PESHATOPRE 3HENMCHAT OT KOHGUryPALMA DAOKETORE M MATEQWANE, W3 KOTOROND OH W3ro-
TOENEH. O ROMOWERD TEKYLUEM NPOIREaMMBorng obacnseHdA SMA MoOSNMpoBaHAA MORHD NPOrHo3MpoBaTE pacnpanans-
HHE TEMNERATYDE M TEMMROELL CONPOTHRNEHWA NPY 3803HHBI TENNOERX NOTORSEX B TPEHWHHEL yonoenax. Ha puoyHre A5
MPMBEOEHE HEROTORLIE MPAMERE CTRHOBPTHOM DEOMATODE ONA PHENAYHHBIE MREHWHER YCNDEWA.

Cragy e yonoBrA $apPasTEpUayiT KDPOWKA TENN0OTEOL:

Bonewan noesprHOCTE PEOWBETIPE. MMEHHD Ha NOoBERGHOCTH DEOMATORE WMEET MECTD Tennootgaqa. Cnegoea-
TEMLHA, PAOKATOR S40M#EH DeITh CHOHOTRYHMPOEAH Tak, STobu Meeth BoNbWyK NOBSPKHOCTE, 378 UBNe MoweT Bwte go-
CTHIHYTE MPW HCNENE30E8aHNE DONEWOM KONWEcTES MENKAX OXNaxEoaevy pebep wnn myTem yEenmHeHERA pa3meps
CAMAOMD pASHATORA.

ADDOWAR AapoauHaMned. Pagdatop gonses Seme CROBCTRYAROEEaH Takds ochpasom, 4robel BO3OVE MOor Nerso |
DOBIET PO NPOROOATE 4S8 PASNSTOD WM A0CTUMETE 8cax pebep cxnamgesrs. DoobeHHo panwaTopbl, MMEHILHE OaEHE DonNe-
LWDE KOMMHEcTen Manax pedep, C MansiMy PECCTORHMAME MEXGY PEODEMA HE MOryT 0DBCMEYNTE XODOWHEA NOTOR BO30Y-
sg. Qomses GeTe HERASH KHOMNPOMACES MeskOy BoNbWGcH NNowansn (Mroro pebep o HeDonswmmMe NPORERyY TREMA MEHDY
HHMA] M XDPOLWHMA A3000HHSMHYSCIAMK CEORCTESMH.

Xopowwa Tenncobrad 8 pagwartope. Bonebwiss oxnasgaowre pedpa BECCMBICNEHHE]. SCNW TENMND HE MOXMET O0R-
TH OO0 HAMX, MO3TaMy Paauarop goreHad Gums CROHETEYWPOBEH TaK, YTabe NPEOyCMOTRETE HOROWWA TeNnootmas ey
MCTOMHAEGM Tanna 1 pedpane, Bonss ToncTee palpa aMessT Ny TERMHHSECEYID NPOBOOMMOCTE, NESTaMy OnATh
Ounxed GuTe HAROEH KOMIPOMNCE MERETY DonslWoR MNOoWES5EHY (MH0TD ToHEIE pedep) 1 Xopowed TennooTaaqsei (Gonae
ToncTwe pabpa).
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ABCOMDTHEA POBHOCTE KOHTAKTHON NOBSpXH0CTH. “AacTe paOMaropa, XOTOREA KOHTESTHEYET © HOTOYHHEDM TENNa,
garHE Berme 30CONKTHD POBHOA. POBHER HOHTARTHR NOEEQXHOCTE NOIBONRSET MCNONLICEATE DONEE TOHKME CRoA Tep-
MOMACThI, KOTODAR YMEHBWAST TENNOBRE CONPOTHENEHE MERTY DAOHAETOPOM 1M MCTIHHHEDM Tanna.

F'I.-'IE!"HIIIK 28— F'EC-I'IPB.U.EHEHHH TEMNEDaTYE B OfLlErD TENNOOTEOLA NPW 38,03HHBIE TPEHWHHLLE WCNOBKAX

AL2.4.3 ConpoTHENEHWE TEPMOWHTE pdheRCHOMD cnoR [CM. pucyHoE &.10)

MoEEpxHOCT: PaOMETOPE HUEDMGE HE DRIBEET NONHOCTEH: DOSHOR. ECNK PROHETOR NOMEWESTCR HENDUDEOLT BEHHD
HZ aneEMeHT MNensTea, DyOyT HpOWSHHEE [HEBMIHMEIS] NPOMERYTRE MERSY J8YMA NpAGopase. Tak k3K 8030y NNOX0 Mpo-
BOOWT TENMNGD, 3T NPOMERYTEM OKa3LISAKT HEMATHEHREA SdibexT Ha Tennocotdadqy. Tamam obpaaom, MHTepbeRcHER CnoR o
BRICOKOH TERMAYEEHOE NPOE0OMMOCTER HEOTKDOMM OnA Toro, YTobbl 38N0MHATE 3TA 333006 1 TAXKMM OOpE30M YIY-LWHTE
TENACNPOROOHOCTE MEROY anerMeHTom MNensTee ¥ paguatopom.

BoanyuwiHe aa3og

Papwarop
A A A A A f A A

Fagwarop

A\

-

-— - = (PCBOOMMOCTE YEDES CIMOLWMYI0 TOYKY XaCaHMA;
——  — MPOBOOMMOCTE YEPE3 BOSOYIUHBIA 3830p

PucyHor A 10 — Mpadwseckos naoipaseHes 3HABEHHA CNoR TeprouHTepderca [TIM)

Canmon pacnpooTpaHEHHOE ABNAETCR TEpMOonacTa Ganorg upeTa, 0BbIMHD CHIMEOHOBES CMA3KEA. JANONHEHHAR O8-
CHAOCM AMKGMAHAR, DECMOOM LIMHES 1M HUTpsgom Oopa. HeeoTopele cOpTa CROR TERMOWHTEREERcE MCNOMs3yEDT TORKD-
HIMBNEHEHHDE WM NeNeswgHos cepefipo.

Opyrvse TNl TERMOWHTEDSACHRE MATERHANDE — 3T0 MATEpHANE C obpaTwmerd azamy. OHe THSRORIE N
KOMHETHOR TEMMNEPATYES 1 ®Adkes (sa0yT ceba kak cMaina) npy patodsi Temneparyps. © HAMK Neso padoTaTe, B OHA
He CozganT DeonopRaor.

Kar nokazaHo #a prcyHEe A, 10, cnon TeprmonHTepdeilcs o4eHs BakaH, MoHTam pagnaTtopos Ha yoTpodcTeo Nans-
TeE HENASTCR BARHERM WA M TREDYET MHOrD ONBITE.
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MacT P 56971—2016

A.2.4.4 TennoBoe coONpoTABNEHNE anamedTa MensTee
Snemsadt MNensTea HAarHeTaET Tanng & XanooHaR CTOPOHE HE MPAYYE CTopoHY. Ha ocHOBS IpaiweEHTa TeMNepaTy-
Dbl MEELY FTOPASER 1 ONoOH0R CTopoHa M obpaayercs obpaTHeIR NOTOK TEMMA Yepel anemedT [MeneTee.

Tennosas NPOBOOAMMOCTE MEGOY I'EIFIH'-IEI-1 (LR valplalal e CTOROHIAME “aped 3NaMeEHT MankTeEe papeT DLiTe ONWCAHA © no-

ML '-'F';;'.F"[Td.‘ — T, | [cr. dooprey (A.3)], OHE CHIAWEST SEDERTHEHYIY MOLLHOCTE OXNEKSGEHARA SNaMeHTd [NensTee.
Pa

[auHose TEnnoEcE CONpoTHENSHWE ABNASTER yHELWER KOHCTEHT METEPVANE W OTHOCWTER K YNOMAHYTOR Bl
reprasneRTpHHECKoR stibarTuerocT ZT.

[nz Gones QETANSHOND PECCMOTREHWA JEHHOR, B BbICLUEE CTENSHW CAOHHDA TEME oM. c7atei Noka 3. Benna g
sypHane #Hayzaz, r. 321, oo 14571481, caarnasnenyyn «CDxnasaeHne, oTonnesde, BepataTeiBaHWE JNSKTPOIHaPMK
¥ PETEHEPEUMA MENWWEDE TENNa & NoMOLWERD TEOMOENEETIHYSCKAE CHETaM.

A.2.5 YocnoBWR aKkcnnyaraumu

KOHTRONMpOEaTs TEPMOSNEKTHMYSCEME CHOTEME OXNEMIEHA O48HE TEVOHO, DNTHMAIHDOEIHHES TEpMOENaETRH-
YECHME CHCTEME! OXNBNOEHNA OOTHHEl PADOTETE 3PEETHEHD 33 CHET YCTAHDERN HANPAXEHWA, MTPMMEHAEMON & 3remaH-
Tam MensTes, ¥ WHPOKDIT OWMENE30HE MOWHOCTaR BaHTMNATOpoe. JdubesTieHan ounaxasowas cnocobHosTe Tepro-
FNEETPMHECKDH CUCTEMBl QANARGEHNA — 3T0 YHELUNA TEMNEPETYRR ORDYHAHLERN CPEgE M TEMDERATYPE BHY TPEHHER
MOBSRXHOCTH, KK NOXRIAHD HA proyHEe A 11,

25

20

15

DNoaHaqYeHuA;
B — £anopHMeTpHYeckHe WIMEDEHWRA,
& — TEPMOOMHAMULECKINE HIMEDEHUE

Froykon A1 — JasncnmocTi SthEarTHEHOR ORNBMSEWER CNOcedHocTe . OT PE3HOCTH TEMmepaTyp 4 T
MY TEMIERATYDOA BO3gYxa BHY TOK KDPMYCE W TEMIEPaETYDON OXpyHEHILER cpagk

JaprcEMOcTs AdBERTHBHOR OXNAMOSIOWER CNECODHAGTH NPMBCONT & KENONE30EEHHED ParyIARYEMOR LMPRYTIA-
LMW, [OE B Ka“ecTES NApaMaTpd MHTEHCWEHOCTH BXOORLYETD NOTOKE MCNONEIYEToA TEMNSPATYRE OHEYHEKWEN CRany,
B EEHECTEE KOHTROMALHOR NEPSEMEHHOR — HANDAXEHWS HE anemedTar MNenstea v HANpAXEHWE Ha8 BEHTHNRTOpax, 3 B
HAYSETES WENBEOM NAPAMETRS — TEMNSPATYPa BHYTPEHHER NUBERAHDCTI, YT 0DRCNEYMBEET UBNSayH yHILIMIO DNTH-
rMAAaLAY sosdthirlWeHTa nonaIHorn AsRcTErA [COP).

[ns peanyIgumd SKOHOMAYHON PErynMEYEMon WARKYTIALMWM 808 3ESMCHAMOCTH MEKDY OAHHEMN NAPaMBETREMA NPK
FHNAHHLLE YENOEWAY SOMEHE BeiTe WIBBCTHRL. 310 HE TRHENENEHEA BONDoS W TPeEyET BonsWorD ansTa NOCTARNEHHOR

2an0aM4H.
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Mpunomxerae 04
[cnpaBoyHoE)

CeeAsHWA O COOTEATCTEMM COLINOYHOrD MeXOyHApOAHOra cTaHgapTa
HALMOHANLHOMY CTAHOAPTY

TaGnwuas OA0

DEcanae e CopnaqHDID
MERAVEEPOEHON0 CTANIADTS

Crename
CoT HETETAHE

DECIHEMEHAE W HEH MBI HAE
COOTEETSTEYKILETD HALUMOHRAENSM CTAHIARTA

IEC 621942005

* CooTBETCTEYEIWMA HAUWOHANBHLIA CTAHOADT OTCYTCTBYET.
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racT P 5697T1—2016
Bubnuorpadna

MBKTC 62610-1  |ECTS 6§2610-1: Mechanical struclures for electronic equipment — Thermal management for cab-
inats in accordance wath IEC 60297 and IEC 60817 — Part 1: Design guide: interface dimensions
and provisions for edectnical thermoslecirical coaling systems (Peltier effect) (MexaHuYete KoH-
CTRYELMK ONA 3NeXTPOHHONG c0opyaqoeaHns. ¥NpasnaHns TeMNERaT yIHeIMY pexuMany wrados e
CODTESTCTEMM & TpeDoBaHAMK Caprn M3K GO297 1w MK G027, Yacts 1. PyroBogocran no npossTd-
POBAHWK: DEIMERET MHTEpERca 1 oscneqeHrs TEPMOZNEETIMHECEMMA CHETEMEMH ORTEMOEHIAR )
[anakTpoTapsMrYechad Sdebert Mensmea)
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YK 621.395:69:008.354 OKC 31.240 OKIT 348420 a2 oT

KroHesse croea; KOHCTRYELWH Hecylliwe Daioenle, CpeacTEa paguoanekTRo K, WEahsl, cepun MK 60917
u MIK 60297, ynpapneMve TeMNepaTyPHieM DESHMOM, METOD SUBHEN TEEMOANSKTPHUYECENY CUCTEM OXITaM-
Jexudn, adeberT MeneTee, PYROBOOCTED NS NPOSKTHDOBEIHKID
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