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Mpeaucnosue

1 NOArOTOBNEH O6LWecTBOM € OrpaHWYEHHON OTBETCTBEHHOCTbIO «ABaHrapa-TexCt» (OO0
«ABaHrapa-TexCT») Ha OCHOBE COGCTBEHHOTO NEPEBOAA HA PYCCKUI A3bIK AHITIOA3LIYHOW BEPCUMU YKA3aHHOTO
B MYHKTE 4 MEeXOyHAapOAHOro CTaHaapTa, KOTOPLINA BbINOMTHEH POCCUIICKON komuccuen akcneproB M3AK/TK 48D

2 BHECEH TexHu4eckum komuteTom no craHgaptusaumu TK 420 «Ba3oBble HeCyLUMe KOHCTPYKLMU,
nevaTHble NnaTbl, COOPKa U MOHTAaX 3MeKTPOHHbIX Moayneiy, nogkomuteTom MNMK-1 «basoBble HecyLLMe KOH-
CTPYKUMKN paguoanekTpoHHbIX cpeacts (P3C)»

3 YTBEPXXJEH 1 BBEJEH B IENCTBUE Mpukasom denepanbHOro areHTCTBA N0 TEXHNYECKOMY pe-
rynupoBaHuto u MetTponorun ot 17 noxa 2016 r. Ne 648-ct

4 Hacrosiluit CTaHAapT UAEHTUYMEH MEXAYHapoAHOMY AOokymeHTy IEC/TS 62610-1:2009 «MexaHu-
YecKUe KOHCTPYKUMM AN 3NEKTPOHHOro obopyaoBaHus. YNpasneHue TemneparypHbiM PEXUMOM LuKados
B cooTBeTcTBMM C cepusimu |IEC 60297 n IEC 60917. Yactb 1. PykoBOACTBO MO MPOEKTUPOBaHUK. Pas-
Mepbl MHTepdeiica U NONOXKEHUs1 MO TEPMOINEKTPUYECKMM cucTemMaMm oxnaxaeHusa (addekt Nensrtbe)»
(IEC/TS 62610-1:2009 «Mechanical structures for electronic equipment. — Thermal management for cabinets
in accordance with IEC 60297 and IEC 60917 series. — Part 1. Design guide. Interface dimension and provision
for thermoelectrical cooling systems (Peltier effect))», IDT).

MexayHapoaHbliii ctangapt IEC/TS 62610-1:2009 paspaboraH TexHuyeckum komutetoM SC 48D

HaumeHoBaHWe HacTosAILLEro ctaHgapTa U3MEeHEHO OTHOCUTENIbHO HauMEHOBAHMSA YKa3aHHOro Mexay-
HapoAHOro cTaHgapra Ans npuseaeHus B cooreercTene ¢ MOCT P 1.5—2012 (nyHkT 3.5) u Ans yBA3KU C
HauMEHOBaHUAMM, NMPUHATLIMU B CYLLECTBYIOLLEM KOMMMEKCE HaLMOHanbHbIX cTanaapros Poccuiickon de-
aepauun.

Mpu npuMeHeHun HaCTOSALLEro cTaHaapTa PEKOMEHAYETCA UCNONb30BaTb BMECTO CCbINOYHbIX MEXAYHA-
POAHbIX CTaHAApPTOB COOTBETCTBYIOLLME UM HaUMOHarnbHbIe cTaHgapTbl Poccuiickon deaepauun, cBeaeHus o
KOTOPbIX NPUBEAEHbI B JONONHUTENBHOM Npunoxexnun JA.

5 BBEJEH BMNEPBbIE
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lpasuna npumeHeHUs Hacmosuweeo cmaHd0apma ycmaHoesrneHsl 8 FOCT P 1.0—2012 (pa3den 8). YH-
popmayusi 06 UMEHEHUAX K HacmosauieMy crmaHdapmy nybrukyemcs 6 exxee200HOM (1o cOCMOosHUK0 Ha 1 sH-
8apsa mekyuieao 200a) UHhopMayUoOHHOM yKkasamerie «HayuoHarnbHble cmaHdapmbiy», @ Mekem u3MeHeHul
U r10MpasoKk — 8 €XeMeCA4YHOM UHOPpMaUUOHHOM ykasamerse «HauuoHanbHblie cmaHlapmbi». B crnyqae
nepecmompa (3ameHbl) unu ommeHbl Hacmoswez20 cmaHlapma coomeemcemsyrowee ysedomrieHue bydem
0onybrIuUKO8aHO 8 eXXeMeCSYHOM UHQOPMaUUOHHOM yKa3amene «HauuoHanbHbie cmaHdapmel». Coomeem-
cmeyowasa UHgopmayus, yeeloMIeHUe U MeKcmbl pasmMewaromes makxe 8 UHOPMayUOHHOI cucmeme
obuiez0 nonb30saHusi — Ha oghuyuansHoM calime @edeparnibHo20 aeeHmemea rno MexHUYeCKoMy peaynupo-
8aHUKO U Memporiozuu e cemu YIimepHem (wWww.gost.ru)

© CtaHpapTtuHdgopmM, 2016

B Poccurickon degepaummn HaCToAWMIA CTAHAAPT HE MOXET ObITb MONHOCTbLIO UMW YaCTUYHO BOCNPOMU3-
BEJlEH, TUPAXUPOBAH M PACMPOCTPaHEH B Ka4eCTBe obmumuansHoro nu3ganusa 6es paspelueHus degepansHoro
areHTCcTBa No TEXHUYECKOMY perynupoBaHuio U METPONOTMU
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BBeneHue

B cootsercTBun ¢ Kuotckum npotokonom u Jupektusamu Esponeiickoro napnameHnta u Espocosera
UCMONb30BAHUA XNAAATEHTOB C BbICOKMM NMOTEHLIMANOM 3arpsisHEHNS OKpYXXaloLein cpeabl U rmobanbHoro no-
Tennexus (dakTop noteHumana rnodansHoro norennexdus (GWP-IIM)) cneayert usberato.

Haubonee nepcnekTUBHbIE aribTEPHATMBHbIE BapuaHTbl AN KOMNpeccopa OxXnaXaeHus, Hanpumep,
R 134a komnpeccopa oxnaxaeHusi ¢ CO,, C akTMBHBIM OXna)JieHneM Ha ocHose adhdpekTa MenbTbe U oxXnax-
Jarowmx cuctem nornowueHus. Kaxabiih 13 aTUX METOA0B UMEET CBOM NPEUMYLLECTBA U HEAOCTATKU.

OxnaxgaeHne komnpeccopa ¢ nomoupio CO, Ha HACTOALLMI MOMEHT Gonee unn mexee 3pdekTMBHO,
HO BbICOKasi CTOMMOCTb YCTAHOBKM B CBSI3M C BbICOKMM pabouum gasnexHuem ao 100 6ap aenaer 3Ty TEXHONO-
TMI0 MEHEEe HTEPECHOM. [Ipyroii HEA0CTATOK OXMAaXZAIOLLIMX CUCTEM C NOMOLLLIO CO, BO3HMKAET n3-3a usn-
YECKMX CBONCTB OXrnaautens u Tpebyer AONONHUTENLHOW MOLLHOCTU ANA OXNaXaeHusa, YToObl OCYLLECTBNATL
OaHHbIN nNpoLecc. STOT (PakT 3HAYUTENBHO CHUXKAET CTeNeHb A¢pPEKTUBHOCTU AAHHOrO MeToAa.

S ekt MNenbTbe ABNAETCA NepCnekTUBHbLIM, MOCKONbKY OXna)iaatowmn adpekT B 3HaUUTENBHON CTe-
neHn 3aBMCUT OT CBOWCTB MaTepuana. HegaBHO NpoBepeHHbIE MaTepuanbl Ha OCHOBE NGO NOPUCTBLIX MaTe-
pWanoB UNU HAHOCTPYKTYP CBUAETENLCTBYIOT 00 ynyylueHuu ctenenn acpdpektuBHocTu. Metoapl Mensrbe He
HY>KO,aI0TCSt HU B KaKOI OXNaXkaatoLLe XXAKOCTU, KPOME ABMXKYLLMXCA YacTel BEHTUNATOPOB.

Mertoa nornouleHnsi o4eHb pauuoHanbHbIA CNOoco0 OXnaXxaeHua, HO OH LenecoobpaseH ToNbko Toraa,
Korga paboraer B KOMOMHALMM C pEereHepaTtopom Tenna, 4Yto Aenaer norfoweHne CMCTEMbI OXNaXKaeHUS Bbl-
MONTHUMbIM B O4€Hb HEMHOTUX MPUMEHEHUAX.

[na 6onee getanbHOrO PaCCMOTPEHUS YNOMSIHYTLIX BAPUAHTOB OXNAXAEHUSI — COTMACHO NPUNOXKEHUIO A.

OTHOCUTENBHO TPEGOBAHWUIA K MPOMbILLIIEHHOCTU, KACAIOWMXCA OTHEYNOPHON MAIOTHOCTU/OXNAXAEHUR
yyacTkoB neperpesa, AOCTYNHOro NPOCTPaHCTBA A CUCTEMbI OXNAXAESHUA, aAanTUPOBAHHOIO K CyLLECTBY-
IOLLMM MHPPACTPYKTYPaM, LLYMOBOTO BO3AEWCTBUA U, COOTBETCTBEHHO, TOrO (hakTa, 4To 0BbIMHO ynoTpedns-
emble oxnagutenu, Takme kak cdpeoH R134a, nomkHbl ObiTb 3aMEHEHbI, 3TN TEXHUYECKUE XapaKTEPUCTUKK
BO3HUKNW ANA ONpeAeneHns nNpoCTPaHCTBEHHbIX MHTEPdENnCcoB U ANA peKoMeHAauuin no NoBbILLEHUIO 3-
PEeKTUBHOCTU TEPMOINEKTPUHECKUX CUCTEM OXINAXAEHUA, OCHOBaHHbIX Ha addpekTe lMenbTbe.

PaccMOTpeHb! Tpy pa3nuyHble CXeMbl PACNONOXKEHUA TEPMOINEKTPUYECKUX OXNAKAAIOLLMX CUCTEM BHY-
Tpu WKadoB, Ha3bIBaEMble BapuaHTaMn yCTAHOBKW, BApUaHTbl YCTaHOBKM 1 U 2 Lienecoo6pasHbl AN 0Xnax-
JeHus BCcero Lwkada, a BapuMaHT YCTAHOBKM 3 — AN OXNaXAEHUs y4aCTKOB Neperpesa BHYTpU Likada.

Hwxe faHbl onpeaeneHns Ans kaxaoro BapuaHTa YCTAHOBKU TEPMOJMNEKTPUUYECKUX CUCTEM OXIaxae-
HUSI BHYTPU LIKacpa:

- BapUaHT YCTaHOBKM 1: LLUKad € TEPMOSNEKTPUYECKON CUCTEMON OXIAXKAEHUSA, PACNONOXEHHON BHYTPU
UIN CHapy>Xu Ana oxnaxaeHus Bcero wkada;

- BAPWAHT YCTaHOBKM 2: LWKad C TEPMOINEKTPUYECKON CUCTEMON OXNAKAEHUSA, PACNONOXEHHOW CBEPXY,
AnA oxnaXaeHus Bcero wkada;

- BAPUAHT YCTaHOBKU 3: BCTPOEHHAA TEPMOINEKTPUYECKAsA CUCTEMA OXITAKAEHUS, YCTAHOBIIEHHAS BHY-
Tpu wkacdpa B Buae GrovHOro kapkaca Ansa OXnaxaeHusi y4acTkoB neperpesa.

Ona Gonee TOYHOTO OnpeaeneHus pasMepoB uHTepdeica U Ans pekoMeHAauuit N0 MOBLILLEHUIO
3PPEKTUBHOCTU OXMaKAEHUS OblnNM PaCCMOTPEHBI TONMBLKO LUKa(bl, COOTBETCTBYIOLME CTaHAAPTaM Cepuit
M3K 60297 (19 atonmos) u MIOK 60917 (25 mm).



Monpaeka kK FOCT P 56970—2016/IEC/TS 62610-1:2009 KoHCTpyKUMU HecyluUe GazoBble paguoaneKT-
POHHbLIX cpeacTB. YnpaBneHue TeMmnepaTypHbIMUA peXxumamu Wwkad)oB, COOTBETCTBYIOWMX CTaHAApTaM
cepuin IEC 60297 n IEC 60917. Yactb 1. PykoBogcTBO no npoekTupoBaHuio. Paamepbl uHTepdenca u
nonoxeHUsi NO TePMO3NEKTPUUYECKUM cucTemam oxnaxgaeHus (adpdekt MenbThe)

B kakom mecte
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(IECITS 62610-1:2009)

HAUWOHANBbHBLIA CTAHAAPT POCCUMUCKOWN GEALEPALUUM

KOHCTpyKUMM Hecylme 6a30Bble pafuO3rIEKTPOHHbIX CPeaACcTB

YNPABJIEHUE TEMINEPATYPHbIMU PEXXKUMAMU LLUKA®OB, COOTBETCTBYIOLLMX CTAHOAPTAM
CEPWUM IEC 60297 U IEC 60917

YacTtb 1

PykoBOACTBO NO NPOEKTMPOBaHMIO. Pasmepbl MHTepderca n nonoxeHus
MO TEPMOINEKTPUYECKMM CUCTEMAM OXJTaXAEHUA
(3 ekt NenbTbe)

Bearing base constructions for electronic equipment. Thermal management for cabinets, in accordance with
the standards of IEC 60297 and IEC 60917 series. Part 1.
Design guide. Sizes of interface and position on the thermoelectric systems of cooling (Peltier effect)

Dara BBepeHua — 2017—03—01

1 ObnacTb NpUMeHeHusn

Hacrosawui craHgapt yctaHaBnuMBaET UHCTPYKUUKU MO YCTAHOBKE TEPMONEKTPUYECKUX CUCTEM OXIIaXK-
aeHus (adpekT MenbTbe) BHYTPM LIKachOB, COOTBETCTBYIOLLMX TpeboBaHusaAM craHaapros cepuin MOK 60297
(19 atorimoB) n M3K 60917 (25 Mm).

O PEKTUBHOCTb OXNAXKAEHUS HAXOAUTCA B NPAMOI CBA3M C MECTOM YCTAHOBKU CUCTEMbI OXNAXAEHUSI
BHYTPM LUKada.

OnpeaeneHbl TPU BapuaHTa TUMUYHBIX MECT YCTAHOBKM:

- BapWaHT YCTaHOBKM 1: LKA C BHYTPEHHEN UMW BHELLUHEN YCTAHOBKON TEPMOINEKTPUUECKON CUCTEMBI
OXNaXOEHUA ANA OXNaXaeHus BCero wkada;

- BapMaHT YCTaHOBKM 2: LKA C BEPXHEN YCTAHOBKOW TEPMOSMEKTPUYECKON CUCTEMbI OXITAXKAEHUA ANs
oXrnaxaeHus BCero Lwkada;

- BAPUAHT YCTaHOBKU 3: BCTPOEHHAs TEPMOSMEKTPMYECKAs CUCTEMA OXITaKAEHUSA, YCTAHOBNEHHAS BHY-
Tpu wkacda B Buae GnOYHOro kapkaca Ans OXNaXaeHusi y4acTKOB Neperpesa.

2 HopMmaTuBHbIe CCbISTKU

B HacToALIeM cTaHaapTe MCnonb30BaHbl HOPMATUBHLIE CCbISIKU HA CNEAYIoLMEe MEXIYHAPOAHbIE CTaH-
Japtel. [na HeaaTupoBaHHLIX CCbINOK NMPUMEHSAIOT MOCNeAHee U3OaHME CCbINOYHOTO AOKYMEHTa (BKMo4as
BCE U3MEHEHUS).

M3K 60297 (Bce 4dactu) «Pasmepbl MeXaHW4eCKUX KOHCTPyKUMW cepun 4826 mm (19 AOMMOB)»
(IEC 60297 (all parts) «Dimensions of mechanical structures of the 482,6 mm (19 in) series»)

MO3K 60917 (Bce yactu) «MoaynbHbIii NPUHLUMM NOCTPOEHNA Ba30BbIX HECYLLIMX KOHCTPYKUMIA ANS 3nek-
TpoHHOro obopynosaHusy (IEC 60917 (all parts) «Modular order for the development of mechanical structures
for electronic equipment practices»)

M3pnaHue ocpuumanbHoe
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3 O6bwasa KOMMNOHOBKA

Ha pucyHke 1 npeacTaBneHbl BapUaHTbl YCTAHOBKU TEPMOSNEKTPUYECKUX CUCTEM OXNaXKAEHUS.

MpumMmeyvaHuna

1 [aHHOE pyKOBOLCTBO AMS YCTaHOBKM TEPMOSMNEKTPUUECKUX CUCTEM OXMaXKA EHNS NPUMEHUMO LS NGO LUMPUHBI
wkacpa.

2 YnpaBrneHue NoTokoM BO3fyXa AOMKHO YAOBMNETBOPATL CriedytoluM TpeGoBaHusM: o6opyaoBaHue n/unu kaGenw
BHYTPEeHHeil# pa3Bofku Lkada He [OMKHbI NPenATCTBOBAaTL BO3AYLUHOMY MOTOKY.

-
-

—— T

BapwaHT yctaHoBKu 1: BapuaHT yctaHoBku 2: BapuaHT ycraHoBku 3:
wkad wxadg wkadc
C TEPMO3NEKTPUHECKON C TEPMOANEKTPUHECKOW CO BCTPOGHHOM
CUCTEMOW OXNaXaeHus, CUCTEMON OXNaXAeHus, TEePMO3NEKTPUHECKOn
YCTaHOBNEHHOW BHYTpW YCTaHOBNEHHOW CBEpXy CUCTEMON OXNAXAEHUS,
WNW cHapyxw wwkaca ANnA oxnaxpeHus Bcero YCTaHOBNEHHOW B MecTe
ANA ero oXnaxaeHus wkadga neperpesa

PucyHok 1 — ObLee npeAcTaBneHne pacnonoXeHNst CUCTeMbl OXNaXaeHnst

4 BapuvaHT ycTaHOBKM 1: wKadg ¢ TepMO3NEeKTPUIECKON CUCTEMON OXIaXaAEeHUS,
yCTaHOBIIEHHOW BHYTPU UINX CHapYXXu Wwkada ansa ero oxnaxaeHus

4.1 Wkad ¢ TepMOINEKTPUYECKON CUCTEMOIN OXNAXKAEHUA, YCTAHOBIIEHHOW BHYTPM,
¢ BbIpaBHUBaAHUEM MO BEPTUKAIU

4.1.1 O6wme nonoxeHuna
Ha pucyHke 2 noka3aHO pacnornoXeHue TepMOINEKTPUYECKO CUCTEMbI OXIAXAEHUA U HANPaBReHue

LUMPKYNAuMK Bo3ayxa. [N KOHKPETHOTO UCNIONHEHNA PasMepbl LKadha J0MkHbI COOTBETCTBOBATL CTaHAapTaM
cepuii MK 60297 (19 atoiimoB) n MK 60917 (25 Mm).
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4.1.2 Obwee npeagcTaBrneHne

Ha pucyHke 2 AaHO cpaBHEHWE CUCTEM oXnaxaeHus MNensrbe, YCTaHOBMEHHbIX BHYTPU, U CUCTEM OX-
naxaeHus MensTbe, YCTaHOBIEHHbIX CHAPYXU.

Bo3gyx BHYTpY LiKkada NpoxXoAUT B BEPTUKANbHOM HamnpasBneHWM CHU3Y BBEPX AN ONTUMAanbHOW BHY-
TPEHHEN LUMPKYnaLuK,

d

B

__@I .

-

=
-
-
-

a) Wkad ¢ TepMoOaNeKTPpUEcKon CUCTEMON 0) LLikad ¢ TepMOINEKTPUUECKON CUCTEMO
OXNAXAESHWA, YCTAHOBNEHHON BHYTPM, OXNEXKAEHUSA, YCTAHORMEHHOW CHapPYXW,
C BbIPABHUBAHWEM MO BEPTUKANK C BbipaBHUBAHWEM MO BepTUKANu

W — wupuHa wkada; D — my6uHa wkacda; H — ebicoTa Wwkada; w — < 75 MM, LUMPUHA TEPMOINEKTPUYECKON CUCTEMBI
oxnaxaeHus; d — rny6uHa TepMOANEKTPUIECKOW CUCTEMBI OXMaXAeHUs; h — BbICOTa TEPMOINEKTPUIECKON
CUCTEMBI OXMaxXAeHuns.

PucyHok 2 — BapuaHT ycTaHoBKu 1
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Tpebyemoe NpoCTPaHCTBO ANA NoToKa Bosayxa W, mMexay aByms wwikadamn unm Lwkadom u cTeHowm (kak
Noka3saHo Ha pUCyHke 3) MOXeET OblTb COKpaLLEHO NyTeM YCTAHOBKW cucTembl MensTbe BHYTPU LiKkada. Ans
AaHHbIX pasMepos LWkagos, COOTBETCTBYIOWMX CTaHAapTam cepun M3K 60297 (19 atoiimos) n M3K 60917
(25 MM) LWMPUHA W TEPMOSNEKTPUYECKON OXNaXaatoLwen CMCTeMbldp,omKHa ObITb MEHee 75 MM.

w

— =

i
/w— @I /N_
= T

A}

=

-

-
de

1
A

| | —N
o — [
Pt Wl

/ ,,,,,, ~-- O
ﬁ/ y ﬂ/ D

W — wupuHa Wkada; D — rmy6buHa Wwkada; H — BblcoTa WKada; W — LUMPpUHA TEPMOSMEKTPUHECKON CUCTEMBI OXNaXaeHUs He Gonee
75 MM; d — rny61Ha TepMOIMeKTPUYECKOl CUCTEMBI OXMaXAeH!s; h — BbICOTa TEPMOINEKTPUYECKOH CUCTEMBI OXNaXAeHNS;
W, — paccTosHne Mexay Likadamm unm Mexay wkacom 1 cTeHol

PucyHok 3 — BapuaHT ycTaHOBKM 1: pacnonoxeHue AByX LKadoB ¢ YyCTAaHOBMNEHHON BHYTPW CUCTEMOMN
oxnaxzaeHus MensTbe U MUHUManbHbLIM paccTosHnem W,
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4.1.3 OueHka 3 PEKTUBHOCTU TEPMOINEKTPUUYECKOH CUCTEMblI OXNaxXpeHus,
BHYTPWU WUIN CHapyXWu wkapa

Ha pucyHke 4 nokasaHa oueHka ah(PeKTUBHOCTM OX/TaXAEHMA wkada ¢ NOMOLLbI CUCTEMbI OXSlaxae-
HVUA MenbTbe, YCTAHOBMIEHHOW BHYTPW UMW CHapYyXW, C BbipaBHMBAHMEM MO BepTMKanu. B cBS3M C TeM, 4TO
MOLLHOCTb OX/TaXAeHNst aneMeHToB lMenbTbe ABNseTcA (MyHKUMENn BXOAHOrO anekTponutaHusa (Tok, A, N Ha-

npshkeHus, B), Ha gnarpamme nokasaHo fBa BO3MOXHbIX fuana3oHa MOLLHOCTU OXNaXAeHUa B 3aBUCUMOCTU
OT 3afiaHHbIX pa3mepos Lwkada.

pacnonoxeHHOW’

1500 1600 1700 1800 1900 2000 2100
H, Mm

/Tax — MakcUMasibHbIf TOK, NOAaBaEMbIl HA TEPMOIIEKTPUUECKYID CUCTEMY OX/IXAEHMS; /M — MUHUMAJIbHBI TOK, NogaBa-
eMblii Ha TEPMO3NEKTPUYECKYI0 CUCTEMY OXNAXAEeHUs; QC— 3p(PEeKTUBHAS MOLLHOCTL OXNAXAEHNS TEPMOINEKTPUUECKOI CUCTEeMbI
oxnaxpaeHus; H — BbicoTa wkadga

PucyHok 4 — OueHka 3thheKTUBHOCTY TEPMOIEKTPUUECKON CUCTEMbI OX/TXKAEHMS!, YCTAHOB/IEHHOM BHYTPM LUKada

4.2 WKath c TEPMOI/TEKTPUUECKOW CUCTEMOW OXNaXAeHUss, YCTAHOB/IEHHOW BHYTpM,
C BbIpaBHUBaHWEeM MO FOPU3OHTaNM

B HacToslem noapasaene npuBefeHO PYKOBOACTBO MO YCTAHOBKE TEPMO3NEKTPUUECKUX CUCTEM OX-
NaxaeHusa ¢ BblpaBHWBAHMEM NO BEPTUKaNN, eciM WupuHa M/wkadga no3BosieT ropu3oHTasibHY0 YCTaHOBKY.

OCHOBHOE MperMyLLecTBO — 3TO ONTUMAasibHAaA UMPKYIALUUS BO3Ayxa BHYTPW Likada ANa fAydwero otsoja
Tensa v yBefIMYeHUss MHTEHCUBHOCTU OXNaXAeHus.
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PekoMeHAYETCA pasaernsTh BXOA U BbIXOA BHELUHEN LIMPKYNAUMKU BO3AyXa, YToObl NpeaoTBpaTuTh KOpoT-
KO€ 3amblKaHUe oxnaguTene.

Bonee Toro, pacctosHue W, mexay AyMs wwikadamu nnu wkadom u CTEHON JOMKHO OCTaBaTbCs MU-
HUMAanbHLIM. TakuMm 06pa3soMm, YCTaHOBKA CUCTEMbI OXITAXKAEHUS BHYTPU LUKAda UMEET 3HaYUTENbHbIE Npe-
MMYLLIECTBA, HO NPeyCMaTpPUBAET LLIMPUHY CUCTEMbI OXINaXAEHUs w He Bonee 75 MM COrnacHoO pPUCYHKY 5.
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W — wiupuHa wkada; D — my6uHa Wwkada; H — BbicoTa Wkada; w — WMpUHa TepMOareKTpuIeckon
CUCTEMBI OXNaxaeHus He Gonee 75 MM; d — rny6uHa TepMOINEKTPUYECKON CUCTEMBI OXNaXAEHUA;
h — BBICOTa TEPMOINEKTPUUECKOI CUCTEMBI OXNaxaeHns, W, — paccTosiHue mexay Lwkadamu

UK Mexay WKachom 1 CTeHoM

PucyHok 5 — BapuaHT ycTaHoBKW 1a: WKad ¢ TePMOINEKTPUHECKON CUCTEMOIN OXNaXAEHUS,
yCTaHOBMEHHOW cOoKy, C BbipaBHUBaHWEM TemnepaTypbl N0 FOpU3oHTanun
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5 BapuaHT ycTaHOBKM 2: WKag ¢ TEPMOINEKTPUUECKON CUCTEMON OXIaXKAEHUSA,
yCTaHOBIEHHOW CBepXy, AN OXNnaxaeHus Bcero wkadga

5.1 O6wume ceeaeHuaA

Ha pucyHke 6 noka3aHO OCHOBHOE NPUMEHEHUE CUCTEMbI OXITAXKAEHUA, YCTAHOBIIEHHON CBEPXY.

Heobxoaumo yb6eauTbCa B TOM, UTO BbINYCK NOTOKA OXMaXAEHHOTO BO34yXa MO3BOMUT LMPKYNUPOBATh
BO34yXxy BHyTpu Lwikada. MNMpu sToM 06Laa BbICOTA h TEPMOANEKTPUYECKOW CUCTEMbI OXITAXAEHUS JOIDKHA
6bITb MeHee 180 mm.

CucreMa oxnaxaeHus MecTo pa3melleHus

/ BHELLHero BeHTUnsitopa
MecTo pasmeLieHus A,

BHYTPEHHEro BeHTUNsTopa P e s |

-
o

w

W — wmpuHa wkada; D — rny6uHa wkada; H — BbicoTa LWwkada,
h — BbICOTa TEPMOINEKTPNIYECKON CUCTEMbI OXNaXAEHUS; hy — BbICOTa YCTPOWUCTBA BEHTUNATOpA.

PucyHok 6 — BapuaHT ycTaHOBKM 2: LiKad ¢ TepMO3NEKTPUYECKON CUCTEMOW
oXNaXaeHuWs, yCTaHOBNEHHOW CBEpXY
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5.2 3¢ dPeKTMBHOCTb OXNaXAeHUs WKapoB C TEPMO3NEKTPMYECKOW CUCTEMON OXNaxaeHus,
yCTaHOB/IEHHOW cBepXxy

Ha pucyHke 7 nokasaHa oueHka 3(eKTUBHOCTW TEPMO3/IEKTPUYECKOW CUCTEMbI OXaXAeHus, ycTa-
HOB/IEHHOI BBEPXY LiKaga C 3agaHHbIMu pasmepamn W/ D. BeposiTHas oxnaxgaroLlias MOLHOCTb, C O4HOW
CTOPOHbI, OFpaHNYeHa pasMepaMn CUCTEMbl OX/TaXAEHWS; C APYroli CTOPOHbI, OX/axAatolwas MOLHOCTb 3a-

BMCUT OT MCNO/b3yeMOV AN151 971EMEHTOB OxnaxaeHWs MenbTbe 3N1eKTPo3Heprun. 3TO 3aBUCUT OT BbicOTbl H
Lwkada.

500 600 700 800 900 1000 1100
H, mm

Imax — MakcuManbHbIii ToK, NoaaBaeMblii Ha TEPMOINEKTPUYECKYIO CUCTEMY OXNAXAEHUS;

/min — MUHUMaNLHBIV TOK, NOAABAEMbIN Ha TEPMO3NIEKTPUYECKYIO CUCTEMY OXAXKAEHUS;

Qc — 3thheKTUBHAA MOLHOCTb OX/TAKAEHUA TEPMO3NEKTPUYECKO CUCTEMBI
oxnaxaeHns; H— ebicoTa wkada
PMCyHOK 7— OLLeHKa SC*)qJeKTI/IBHOCTVI TepMOQﬂeKTqueCKOVl CUCTEMBDI
OX/TKAEHWS,, YCTAHOB/IEHHOM CBEPXY

6 BapuaHT ycTaHOBKM 3: WKag CO BCTPOEHHOW TEPMO3NEKTPNYECKOW CUCTEMOW
0151 OXNaX[eHUst y4acTKOB neperpesa

6.1 O6wune ceBegeHus

Ha pucyHke 8 nokasaHa BCTpOEHHas TepMO3fieKTpuyeckas cucTema OXNaxAeHUs ANS OXNaxAeHus
y4yacTKOB neperpesa. [onycTMMO Kak akTUBHOE OX/laX[AeHWe, Tak U NacCUBHbI/ TeNI006MeH. B naccrBHOM
pexvme paboTaeT TO/IbKO CTOPOHA BbICOKOrO HAMPSHKEHUS| BEHTUAATOPA TEPMO3/IEKTPUUYECKOH CUCTEMBI
OX/TXKAEHVSI M HaNpaBnsieT CBeXuii BO3AyX OT BMYCKHOrO YCTPOICTBA, Pacno/iOXEeHHOTo BHU3Y, Yepe3 Becb
WKad K BbIMYCKHOMY YCTPOWCTBY Ha 3agHeli cTopoHe. Mpu akTMBHOM pexume paboTaloT o6a BEHTUASTOpa

oxnaxpaoleii cuctembl. OfHa efyHMLA 06bema BO3yxa OXaxaaeTcs, a apyras eamHuLa o6beMa Bo3gyxa
NepeHoCcuT TENO BHYTPb LUKada.
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[anHas BcTpoeHHan oxnaxaaiowas cuctema TpebyeT Hanuuusl BNYCKHOTO OTBEPCTUNA ANS BO3ayxa U
OTBEPCTUA ANA BbiNycka Bo3ayxa. Paamepbl 0TBEpCTUA B WKady Ans BbiNyCcka BO3ayxa COOTBETCTBYIOT pas-
Mepam TePMOSNEKTPUYHECKOH CUCTEMBI OXnadkaeHua w u h. Beicota Hg aorpkHa ObiTb npucnocobneHa uHaun-
BUAyanbHO NOA YCTAHOBIMEHHbIE KOMNOHEHTHI LWKada Ansa HanbonbLuen acheKTUBHOCTU OXNAXAEHUA y4acT-
KOB neperpesa.
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a) Pabouuii pexxum oxnaxxaeHus 6) Pabouuii pexxum mopyns (6noka)

BeHTUNATOpa

W — wupunHa wkada; D — rnybuHa wkada; H — BbicoTa wkada; d — rnybuHa TepmMoanekTpuyeckon
CUCTEMbI OXIaXAeHUs; h — BbICOTa TEPMOINEKTPUYECKON CUCTeMbl OXFaxdeHus He Gonee 180 MM,
W — LUMpVHA TepMO3TEKTPUYECKON cUCTeMbI oxnaxaeHWA He Bonee 75 MM;

Hg W d, — Npou3BombHbI, M3y

PucyHok 8 — BapuaHT ycTaHoBKY 3
B coOTBETCTBUM C 3a4aHHbIMU pasMepamu, COOTBETCTBYIOLMMM CTaHaaptam cepun MOK 60297

(19 gonmos) 1 MOK 60917 (25 mm), BbicOTa h TEPMOSNEKTPUYECKOW CUCTEMbI OXNaXKAEHUA AOMKHA ObITh
MeHbLue, Yyem 1U (44,45 mm), a wmprHa w omkHa 6blTe MeHee 19 AloimoB (482,6 Mm).
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6.2 O(PPpeKTUBHOCTb OX/NaXAEHNSA BCTPOEHHOW TEPMO3/1EeKTPMUYECKOW cCUCTeEMBbI

ANS OXNaxXAeHUs yyacTKOB neperpesa

Ha pucyHke 9 nokasaHa 3)(heKTMBHOCTb BCTPOEHHOI TEPMO3/IEKTPUYECKOW CUCTEMbI A1 OXNTAXAEHNSA
y4yacTKoB neperpesa. Pasmepbl cMcTeMbl OXaXAeHUs AaHbl 418 cTaHAapToB cepum M3K 60297 (19 groiimoB)
n M3K 60917 (25 mm), rae h = 44,45 mm nw = 482,6 mm, a rnybuHa d orpaHnyeHa rnybuHoi D wkada.

Cnepywouwas gunarpaMma nokasblBaeT YypoOBEeHb BEPOATHbIX MOLLHOCTEN OXNaXAeHUs ANA aKTUBHOIO pe-
Xuma npu 3agaHHoii rnybuHe wkadga D = 600 mm.

200 210 220 230 240 250 260 270 280 290 300
V, M3y

/max — MakcuMasbHblii TOK, I'IOAaBaeMbIﬁ Ha TePMO3/IEKTPUYECKYH CUCTEMY OXNaXxaeHuaA,
/min — MUHUMaNbHbLIN TOK, I'IOﬂ,aBaeMbIﬁ Ha TePMO3/TEKTPUYECKYI0 CUCTEMY OXNTaXAEHNA;
QC— acbcbeKTVIBHaﬂ MOLLHOCTb OXNaXxaeHua TepMOBﬂeKTpI/Il-IECKOVI CUCTEMbI OXNaXaAeHUNA;
V — 06bem BO3AyLIHOMO NOTOKA.
PucyHok 9 — OueHka 3h(heKTUBHOCTY BCTPOEHHON TEPMO3/IEKTPUYECKOW CUCTEMBI
OX/TOKAEHMA 415 OX/IKAEHNA YHaCTKOB neperpesa

7 3ameyaHune

[N 06bEKTUBHOIO CPaBHEHMUS Pa3/INYHbIX CUCTEM OX/TAXAEHUS pa3HbIX NOCTABLMKOB, OCHOBAHHbLIX Ha
appekTe MenbTbe, HEOGXOAMMO pa3paboTaTb HOBble TEXHUUYECKME WHCTPYKUUW AN U3MepeHus. MocKonbKy
[aHHbIA TN CUCTEMbI OXJTAXAEHUS 3aBUCUT OT HECKO/IbKUX MapaMeTpoB, Hanpumep OT BO3AYLIHbLIX NOTOKOB,
HanpshKeHUsi, matepuanoB A 37eMeHToB lenbTbe, TEMNepaTyp, ApPYrue CBOWCTBA, TakMe Kak MOLLHOCTb
OXNaXAeHns, MOTyT pasfimyatbCsl B 3HAUYNTE/NbHON cTeneHn. C 3TUM CPeACTBOM CTaHEeT BO3MOXHbIM CO34aTb
obecrneyeHne MakCcuMasibHOl 3(DEEKTUBHOCTU CUCTEMbI OX/TAXAEHUS B LWIMPOKOM [AManas3oHe pas/iMuyHbIX
onepauuoHHbIX YC/TOBWUIA.

10
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MpunoxeHne A
(cnpaBo4HoOE)

Cunctema perynupoBaHuns Tennoo6mMeHa ¢ TOUKU 3peHus
9KO/TIOTMYECKUX acnekToB AeATENIbHOCTH

A.1 O6bwue ceegeHus

Kak oxnaxgeHve, Tak 1 HarpeB CTaHOBSTCS Bce 6osiee 1 60nee CyLeCcTBEHHbIMM NpoLeccaMn Ha CeroAHsALLHNI
[JeHb, 1 obliee KOMMYeCcTBO MepefaHHOro Tensa yBenunuMBaeTcs Kaxapli rog. AuanasoH WMCNofb30BaHUA OXNaXAeHUs
[OCTaTOYHO LUMPOK: OT X0N0Au/IbHMKA B AOMe, cMecuTens B odmce, MUHU-6apoB B HOMepax OTefeil, KOHAWLMOHEPOB B
aBTOMO6UNSAX, noesfax u aBTobycax, X0NoAUMbHbIX Kamep B CynepmapkeTax, CyxOro 3aMopaxuBaHWs B MULLEBOWA Npo-
MBbILLSIEHHOCTM [0 CEPBEPHbIX KOMHAT 471 06paboTky MHOPMAaUMN 1 AN MHOTUX APYTUX MPUMEHEHWA.

M3-3a napHuKoBoro addpekTa 1 rnobanbHOro notenseHns obblYHbIe XNagareHTbl nprobpeTatoT Bce 6onee u 6onee
[OYPHYIO CriaBy, HEKOTOPbIE U3 HUX YXe 3arpeLleHbl 3aKOHOM.

C 1987 . ncnosnb3oBaHne MHOMMX 06bIYHbIX XNafareHToB AO/DKHO ObiTb NO3TANHO COKpalleHO B COOTBETCTBUM C
MoHpeanbCckvM NPOoToKoIoM [1] o BelecTBaMm, paspyLUatoLMmM 030HOBLIN COA.

B Havyane 1990-x m. cpeoH R 134a 6bin1 BBEAEH B kayecTBe 3ameHbl auxnopaudTopmetaHa (ppeoH R-12). OH
MMeeT He3HauUTE/bHbIA MOTEHLMaN No paspyLieHUo 030Ha (030HOBOTO C/0S1), 3HAYUTE TbHbIE BO3MOXHOCTM, BAUSIOLLME
Ha rnobanbHoe notennenne (MMM =+ 1300), 1 He3HAUYUTE bHbIA NOTEHLMa MO 3aKUCIEHUI0 (KMCNOTHbIE Aoxan) [2].

Takum o6pa3om, peoH R 134a ctan npeAMeToOM A1 OrPaHUYEHMNA N0 NCNOIb30BaHMI0 U3-3a TOTO, YTO OH CNOC06-
CTBYET M3MeHeHuo knnumaTa. B EC oH 3anpelyeH, HauvHas ¢ 2011 r., BO BCEX HOBbIX aBTOMOOUAAX [3] 415 KOHAULMOHK-
poBaHus Bo3ayxa B COOTBETCTBUM C KMOTCKUM npoTokosiom (1997 r.) u gupekTrBoli EBponeiickoro napnameHTta un Coseta.
KanudopHua moxet 3anpetuTb npogaxn MPY-134a (repmMeTUHHOro rugporeHdropyriepoga-134a) dusnyeckum nuuam,
yTo6bI M36exaTb HenpodieccMoHanbHON nepesapsaaky KOHAMUMOHePOoB. 3anpeT 6bin MPUHAT B BUCKOHCKMHE B OKTSIGpe
1994 r. npoTtokosiom ATCP 136, 3anpeLjalowum peannsaumnio KOHTEHEPOB TakMx pa3sMepoB, €MKOCTb KOTOPbIX MeHee
15 doyHTOB XnagareHTa [4]. Bce 60nblue orpaHNyYeHnii MOXHO 0XunaaTtb B byayliem.

MoaTomy B 6amxaiilume rogpl AO/HKHO 6bITb NPOBEAEHO MHOTO NCCAEeA0BaHWNA, YTOObl HATN CUCTEMbI OXNAXAEHUS,
KOTOopble Obl Y0BETBOPSAN BCEM SKOHOMUYECKMM, SKOMOrMyeckumMm TpeboBaHusM 1 TpeboBaHUsAM No 6e30MacHOCTH.

nasHasA npuynHa, noyemy TexHosnornu lMenbTbe NpeanoyTUTENIbHEE UCMO/L30BaTh B KaYecTBe TEPMO3/IEKTpUYe-
CKMX CUCTEM OXNTaXAEHUs, NPpUBEAEHbI B CeAyowWwmX pasgenax.

A.2 2Konorvyeckme acnekTbl AeATesIbHOCTU

CuTyaums ¢ TeKyLWMM cOCTOAHMEM Aen no Bbibpocy C02 B aTmocdepy, NpuBeAeHHas Ha pucyHke A.l, nokasbiBaeT
He0o6X0AMMOCTb CO3AaHNA HOBOW «3e/1eHO» TEXHOOMMN,

Bbibpocbl C02, ThiC. T
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Ha pucyHke A.2 npvBeaeHa rnobasibHasi KoHLEeHTpaLWs Yr/iekncaoro rasa B atmocdepe.

Bpewms (nocne 2005 r.)
10000 5000 0

PucyHok A.2 — I3MeHeHus KosmyecTBa NapHUKOBbLIX ra3oB Mo, BMAHNEM /1e4AHOro
LMTa 1 COBPEMEHHbIE AaHHble [5]

CnepoBatefibHO, HEO6X0AMMO YMeHbLUNTb Bblibpockl C02 B atmocdepy. Tak kak TepMO3/ieKTpuyeckne cuctemsl
OX/1aXAeHns, OCHOBaHHble Ha athdhekTe MenbTbe, He MCNO/b3YIOT HUKAKNX XafareHToB, AaHHbIA cnocob oxnaxaeHus
cokpaluaeT Bbi6poc C02 n BbIGPOCHI N0OBLIX BELLECTB, paspyLualolmMx 030HOBLIA cnoi. Bonee Toro, 3Havenwe MIT (no-
TeHumana rnobasibHOro noTensieHns) cucTembl oxnaxaeHmsa MenbTbe coctaBnseT 1 (Mo cpaBHeHUIO ¢ hpeoHoM R 134a,
3HayeHne KoToporo — 1340).

Kak nokasaHo Ha pucyHke A.3, nocTynaoLias 1 BbIXoAdALasa pagnaumsa He cbanaHcMpoBaHbl B HACTOSLLMIA MOMEHT,
YTO NPMBOAMT K KOHKPETHOW (NONOXUTENbHOM) CyMMe MOCTyNarLero CofIHEYHOro M3y4eHuss u BefeT K rnobanbHoMy no-
TenseHuio.

A.3 O6nacTb NnpuMeHeHus

A.3.1 Oxnaxpatowee ycTpoiicTBO koMmnpeccopa ¢ ppeoHom R 134a

[nanasoH adhhekTBHON MOLLHOCTU oxnaxaeHns oT 200 BT go + 10 kBT. CywlecTByOT OrpaH1yeHnst no remnepa-
Type okpyxatouieli cpegbl. OHa He fo/mKHa 6bITb 60bLwe 55 °C BCieAcTBUE TEPMOLMHAMUYECKUX CBOMCTB X/1afareHToB.
MakcumansHoe paboyee gaBneHme — £28 6ap. MMM — + 1300.

A.3.2 Oxnaxpatowee ycTpoiicTBo komnpeccopa ¢ C02

[vana3oH achhekTMBHON MOLLHOCTU oxnaxaeHus oT 200 BT go + 10 kBT. CyllecTBYIOT OrpaHuyeHus no temnepa-
Type okpyxatouieli cpegbl. OHa He fAomkHa 6bITb 60bwe 31 °C BC/ieACcTBUE TEPMOLMHAMUYECKMX CBOMCTB X/1af4areHToB.
MakcumansHoe paboyee gaBneHme — £100 Gap. MMM — + 1

A.3.3. A6COp6LMOHHbIE OXNTaxpalLme ycTpoincTea

[vana3oH a(hheKTUBHON MOLLHOCTU OXN@XAEHNA He HukKe 2 KBT. CyLLeCcTBYIOT /IULLb He3HauMTe IbHble orpaHuye-
HMSA Mo TemnepaType (TemnepaTypa okpyxatwuwei cpefbl + 55 °C). OcHoBHas npob6sieMa 3aknyaeTcs B TOM, 4YTO A5
KoathpuumeHTa adhhpekTMBHOCTU HEOOXOAUMA pereHepaunst OTXo4sALero Tenna.

A.3.4 Cuctema oxnaxgeHus lMNenstbe

[nanasoH athpeKkTMBHOIN MOLLHOCTY oxnaxaeHus ot 25 BT go + 1,2 kBT. He cyuiecTByeT orpaHuyeHuii no remnepa-
Type okpyxatowein cpedbl. TObKO CBOMNCTBA MCNOJIb3YEMbIX MaTEPUA/IOB OX1aX4AKLWMX YCTPONCTB OrpaHnymMBaloT ypo-
BEHb Temnepatypbl. MakcumasibHoe paboyee fasrneHve + 1 6ap, Tak Kak B NpUHUMNE HET HEO6XO0AMMOCTM UCMONb30BaTh
Kakoli-nn6o Bua xnagareHta. M — 1

12
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PucyHok A.3 — PaguaumoHHoe BO3aeicTBue Ha knmmaT B 1750 — 2005 . [4]

A.4 TexHn4eckune acrnekTsbl

B cooTBeTCTBUM C [6] rpaHWuHble YCNOBUSI 411 CUCTEM OX/IAXAEHUA YCTaHABMMBAOTCS MPU MaKCUMaslbHOU TeM-
nepartype okpyxatowiein cpegpl 35 °C n 50 °C, no coobpaxeHussm 6e3onacHocT o 55 °C. SddekTnBHAA MOLLHOCTb
oxnaxaeHusa nexuT B npegenax £ 50 n 1500 Br.

KoachdmumeHT adcheKkTBHOCTM A8 YCTOWYMBOIO COCTOSIHUA Pa3fIMYHbIX CUCTEM OX/1XAEHWUS NpeAcTaBnseT co-
60li hyHKLMIO TeMnepaTypbl OKpyxatoLieli cpefibl Ta, kak nokasaHo Ha pucyHke A.4. Mpu Gonee HU3KO TemnepaTtype
oKpyxatoLeii cpegpl KoadhhrumeHT 3PEeKTUBHOCTY YBEMUMBAETCS A5 OX/TXAEHMS KOMMpeccopa ¢ nomowsio C02, B
TO Bpems Kak AaHHbIA Ko3(h(ULNEeHT yMeHbLUIaeTCa AN CUCTEMbI oxnaxaeHns MensTbe.

Ha pucyHke A.5 nokasaHo, YTO MOXHO YMEHbLIMTbL 06Liee NoTpebreHne 3HEPTUM C MHTeNNeKTyaslbHbIMU cucTe-
Mamu ynpaefieHusl. KoMnpeccopbl KOHTPOJIMPYHOTCS C NMOMOLLBI (OYHKLMW BKIOUYEHWS/BLIK/HOYEHNS, B TO BPEMS Kak Cy-
CTeMbl OXNnaxaeHus MNenbTbe paccuuTaHbl HA MUTAHUE OT MOCTOSIHHOTO ToKa. [A151 AaHHbIX IMKCMPOBAHHBIX NOrPaHNYHbIX
ycnoswuii o6uiee notpebneHne aHeprum 06enx CUCTEM OXNaXKAEHNS — 3aluTpUxXoBaHHas 30Ha, MoKasaHa Ha pucyHke A.5.
CucTtembl oxnaxgeHus MenbTbe cNOCobHbI paboTaTe 60/1ee 3YPeKTUBHO B 3aBUCMMOCTY OT FPaHUYHbIX YC/IOBUIA.
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A.5 BbiBOoabl

CpaBHEHUE pasnUYHbIX CUCTEM OXNaxeHWs npuBedeHo B Tabnuue A.1 nyTem NepeuncrneHns NPeMMyLLECTB W He-
LOCTaTKOB.

Ta6nuya A1 —penMyllecTBa U HEAOCTATKU PasiNYHbIX OXNaX[aoLWMX cMCTEM

Mpouecc oxnaxaeHus MNpeumywiecTso HepocTtatok
KomnpeccopHoe oxnaxaeHue | XopoLlo NpofyMaHHbIN ¢ TEXHUHECKON T = 1300, cnegoBartensHo, 3anpelle-
¢ nomoLuybto dpeoHa 134a TOUKW 3PEHUA, BbICOKUI KOIPPULMEHT 3¢p- | HO Ucnonb3oBaHWE B aBTOMOGUIIBHOM

dekTuBHOCTH, pabouee gaBnenune: 28 6ap | NpoMmbIWNEHHOCTH

KomnpeccopHoe oxnaxge- nrn=1 Hun3kunii koadppuruneHT ahdheKkTUBHO-

Hue ¢ nomoLyeto CO, CTW, B CTagumn paspaboTku, HET UaMe-
HeHWs dasbl B TEKYLLEM COCTOAHUM

ABcopbLUMOHHOE oxnaxzeHne nrm=1 Bricokuit koadhpuumneHT apdekTnBHo-
CTW TOMbKO NPU pereHepauynmn oTxoas-
Lero Tenna

CucteMa oxnaxgeHus He TpebyeTcs HUKaKUX XnagareHTos, KoahpmumneHT adpeKTUBHOCTH

MenkTbe [T =1, HeT ABUratoWMXCcsa SNEMEHTOB U 3aBUCUT OT TemnepaTyphbl, ypOBEHb

BEHTUMNATOPOB, MNOCKasA KOHCTPYKUUS, BO3- | MOLLHOCTU OXMaxAeHWA orpaHnyeH
MOX€EH MOCTOAHHbINA KOHTPOMb, He TpebyeT | 1,2 kBT, Ha JaHHbI# MOMEHT — BbICO-
YacToro o6CnyXnBaHWsa U peMoHTa Kas CTOUMOCTb

B HacToALMiA MOMEHT HefocTaTkn cucTeM oxnaxaeHus MensTbe npeobnafartoT, HO BLICOKME BIOXEHUS B UCCNEAO-
BaHWe maTepuana obeLlaloT MosiBieHWe HOBbIX YCTPOWCTB [MenbTee ¢ Gonee BLICOKUM koadduLmeHToM ahdeKTUBHOCTH.
HoBeillune pesynbTaTbl U3NOXeHbl Ha 28-i1 MexayHapoAHoW KOHEepeHUUM no TepMOoarneKTpuyecTBy U 7-i EBponeickoit
KOHdbepeHLmK o TepmoanekTpudecTsy B Gpaiibypre, Mepmanus, 26-30 utona 2009 T.
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NpunoxeHue A
(cnpaBouHoe)

CBe,quM;I O COOTBETCTBUU CCbUTOYHLIX MeXAYHAPOAHbIX CTAHOAPTOB
HaUMOHaANbLHLIM cTaHaapTam Poccuickon Peaepauun

Tabnuya OAA1

0OGo3Ha4YeHWe CCbiISTIOYHOro
MeXAyHapoaHOro ctaHaapTa

CTteneHb
COOTBETCTBUA

O603HaueHNe U HaMMeHOBaHUe COOTBETCTBYIOLLEr0 HALMOHANLHOIo
cTaHgapTa

IEC 60297-3-101:2004

IDT

MOCT P M3K 60297-3-101—2006 «KoHCTpyKLMK HecyLue ba3o-
Bble PaANOoaNEKTPOHHLIX CpeAcTB. BnovHble kapkackl U CBsi3aHHbIe
C HUMK BCTaBHbIe 6rokn. PazMepbl KOHCTPYKLUIA cepun 482,6 MM
(19 aroimoB)»

IEC 60297-3-102:2004

IDT

MOCT P M3K 60297-3-102—2006 «KoHCTpyKLMK HecyLue baso-
Bble PaANO3NEKTPOHHBIX CPEACTB. PykoaTka UHXeKTopa/ aKCTpaKTo-
pa. Paamepbl KOHCTpYKUuid cepun 482,6 MM (19 AronmoB)»

IEC 60297-3-103:2004

IDT

MOCT P M3K 60297-3-103—2006 «KoHCTpyKLMK HecyLue baso-
Bble paAMO3NEKTPOHHBIX CpeAcTB. CUcTeMa KIToYei n noBuUTernb

ANA ycTaHOBKKU. PasMepbl KOHCTpyKUWin cepun 482,6 mm (19 aloit-
MOB)»

|IEC 60297-3-104.2006

IDT

MOCT P M3K 60297-3-104—2009 «KoHCcTpyKuun HecyLue 6aso-
Bble PaANO3NEKTPOHHBIX CpeAcTB. PasMepbl 6104HBIX Kapkacos K
BCTaBHbIX 6110KOB, 3aBUCSLYME OT CEPUN NPUMEHAEMBIX Pa3beEMOB.
Pa3smepbl kOHCTpyKUuiA cepumn 482,6 mm (19 atoiimoB)»

|IEC 60917-1:1998

IDT

MOCT P M3K 60917-1—2011 «MoaynbHbii NpUHUMN paspaboTku
MexaHWU4YECKUX KOHCTPYKLMA Ans 6a30BbIX HECYLLIUX KOHCTPYKLWIA
ANS aNeKTpoHHoro obopyaoBaHus. YacTb 1. O6wumin cTaHaapT»

IEC 60917-2:1992

IDT

MOCT P M3K 60917-2—2011 «MogynbHbli NPUHLMN NOCTPOEHUS
6a30BbIX HECYLLUX KOHCTPYKUWI ANS 3NEKTPOHHOro 06opyaoBaHuS.
Yactb 2. CeKknoHHbIN cTaHgapT. KoopanHaLMoHHbIE pa3mepbl
uHTepdeiica ANA HecyLWUX KOHCTPYKUWIA C LLIArom 25 MMm»

IEC 60917-2-1:1993

IDT

FOCT P M3K 60917-2-1—2011 «MoaynbHbIiA NPUHLUN NOCTPOEHNA
6a30BbIX HeCYLLUX KOHCTPYKUWI1 ANS 3NeKTPOHHOro obopyaoBaHuS.
YacTb 2. CeKUMOoHHbIN cTaHgapT. KoopanHaLMOHHbIE pa3mepbl
nHTepdeiica ANs HECYLUX KOHCTPYKUUIA ¢ warom 25 MM, Pasgen 1.
[etanbHblil cTaHgapT. PasMephl Wkagos U CToek»

IEC 60917-2-2:1993

IDT

FOCT P M3K 60917-2-2—2013 «MoaynbHbIi NPUHLMN NOCTPOSHUA
METanMuecknx KOHCTPYKLUUIA ANA 3NEKTPOHHBLIX CPeAcTB. YacTb 2.
CeKUnoHHbIN cTaHaapT. KoopanHauuoHHbIe pa3Mmepbl MHTepdeica
AnNsi HeCyLMX KOHCTPYKUUI ¢ waroM 25 mM. Pasaen 2. [leTanbHbli
craHaapT. Pasmepbl BriouHbIX kKapkacos, waccu, 06beAUHUTENbHBIX
nnar, nepefHUX naHenei u BCTaBHbIX 610KOB»

IEC 60917-2-3:2006

IDT

FOCT P M3K 60917-2-3—2009

«KoHcTpyKumMK Hecyume 6a3oBble pagno3nNeKTPOHHLIX CPeACTB.
KoopauHauMoHHble pasMephl uHTepdelica Ana 6a30BbIX HECYLMX
KOHCTPYKLMIA C Wwarom 25 MMm. Pa3Mepbl ans 6noudHbiX Kapkacos,
waccu, 0bbeUHUTENBHLIX MNaTt, NepefHUX NaHenei U BCTaBHbIX
6nokoB»

OTBETCTBUA CTAaHAAPTOB:

- IDT — uaeHTUYHble cTaHaapThl.

MpumedvaHne — B HacTosleil Tabnuue UCMONL30BaHO criefylollee YCnoBHOe 0603Ha4YeHne CTeneHn co-
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