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Mpeancnoeue

1 NOArOTOBIIEH OTkpbITbIM akuUMoHepHbIM 0bwecTBoM «ABaHrapa» (OAO «ABaHrapa») Ha ocHoBe
ohuLManbHOro NepeBoaa Ha PYCCKMn A3bIK aHINOSI3bIYHOM BEPCUM YKa3aHHOTO B NyHKTe 4 cTaHaapTa, KoTopbIi
BbIMNOJIHEH poccuiicko koMmuccnen akcneptos MOK/TK 48D

2 BHECEH TexHudeckum kommuteTom no ctaHaaptusaumm TK 420 «baszoBble HecyLme KOHCTPYKLUK,
neyaTtHble nnaTbl, cbopka U MOHTaX 3NEKTPOHHbLIX Mogyneiny», nogkomutetom MK-1 «BasoBble Hecylne
KOHCTPYKLUMU pagnoaneKkTpoHHbIX cpeacts (P3C)»

3 YTBEP>XOEH WV BBELEH B JENCTBWE Mpukasom GefepansHOro areHTCTBa N0 TEXHUYECKOMY pery-
npoBaHunio 1 MeTpornorum ot 8 Hosbpsi 2017 r. Ne 1705-cT

4 Hacroswmin ctaHgapT UAeHTUYEH MexayHapoaHomy ctaHgapTy MOK 62194:2005 «MeTog oLeHku
TennoBbIX XxapakTepuctuk kopnycos» (IEC 62194:2005 «Method of evaluating the thermal performance of
enclosures, IDT).

HaumeHoBaHWe HacTosIWero cTaHgapTa U3MeHEHO OTHOCUTENbHO HaUMEHOBaHMWS YKazaHHOTo MeXay-
HapogHoro ctaHaapTa Ang npmseaexus 8 cootsetcTene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

DononHutensHast uHdopmaLuns, HeobxoaumMas Ans NPUMEHeHUs1 HacTOsILLEero cTaHaapTa Ha TeppuTo-
puu Poccuitickon depepauun, npusefeHa B TEKCTe cTaHAapTa B BuAe CHOCOK U BblAerieHa KYpCUMBOM.

Mpun npUMeHeHNW HacTosALLIero cTaHAapTa PEKOMEHAYETCA UCNOMb30BaTh BMECTO CChITOYHbIX MEXAYyHa-
POAHBLIX CTaH4apTOB COOTBETCTBYIOLIME UM HauMoHarbHble cTardapTel Poccuiickoin ®egepalmn, ceeaeHus o
KOTOPbIX NPUBEAEHbI B AONONHUTENBLHOM NpunoxeHun OA

5 BBEAEH BMEPBbIE

6 OryMn«CraHaapTUHMOPM» He HeceT OTBETCTBEHHOCTU 3a NATEHTHYO0 YACTOTY HACTOSILLEro cTaHaap-
Ta.MNateHTo0bnaaaTens MOXeT 3asIBUTL 0 CBOUX NpaBax M HanpasuTb Bo ®IYIM «CtaHgapTUHGhOpM» aprymeH-
TUPOBaHHOE MpeasioKeHne O BHECEeHUN W3MEHEeHWA B HacTOSILMA CTaHO4apT NOMNpaBkW ANs ykasaHus
MHgopMaLIMK O HanM4YMK B cTaHgapTe 0ObEKTOB MAaTeHTHOro NpaBa U o nateHTooGnaaartene

lpaesuna npuMeHeHus1 Hacmosuwe2o cmaHO0apma ycmaHoeneHbl 8 cmamee 26 ®edepanbHO20 3aKoHa
om 29 uioHs1 2015 2. Ne 162-@3 « O cmaHdapmu3sauyuu 8 Poccutickoll @edepauuuy. VIHghopmauusi o6 usmeHe-
HUSIX K HacmosiweMy crmaHoapmy riy6riuKyemcsi 8 eXe200HOM (110 COCMOSIHUIO Ha 1 iHeaps meKyuje2o 200a)
UHbopMayUOHHOM yKkazamerie « HayuoHanbHbie crmaHoapmei», a ohuyuarnsHbeil mekcm uamMeHeHull u norpa-
80K — 8 eXXeMeCsIYHOM UHGhopMayUOHHOM yKa3amere « HayuoHaneHbie cmaHdapmbi». B criyyae nepecmom-
pa (3aMeHbl) unu omMeHbl Hacmosule2o cmaHO0apma coomeemcmeyiouwee ysedomneHue 6ydem
orybruKo8aHo 8 exxeMecss4YHOM UHHOPMayUOHHOM yKkazamene «HayuoHanbHelie cmaHdapmsbi». Coomeem-
cmeyrouw,asi UHhopmayusi, yeedoMIeHUe U meKcmbl pasMewaromes makxe e UHGopMauuoHHOU cucmeme
obujezo ronb3o8aHus — Ha oguyuansHoMm calme @edepallbHO20 azeHmcmea 0 MEXHUYECKOMY
peaynuposeaHuio U Memposioauu 8 cemu ViumepHem (wWww.gost.ru)

© CraHgaptuHdgopm, 2017

HacTtoawwuin ctaHgapT He MoXeT 6bITb BOCNpOM3BEaEH, TUPaXKUpoBaH U pacnpocTpaHeH B kKavecTse ocu-
unanbHoro nsgaHua 6es paspelieHna denepanbHOro areHTCcTBa no TeXHU4YeCkoMy perympoBaHuio n MeTpo-
nornun
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BBepgeHne

Mpu1 npUMeHeHUM KOPNYCOB 3MEKTPOHHOr0 060PYACBaHUA C 3NEKTPOHHLIMU KOMMOHEHTaMW OYEHb BaXKeH
yyeT KMMMaTUYecknx YCrnoBuii, Tak kak paboTa aneKkTpoHHbIX NPMBOPOB NPOUCXOAUT NoA, BNUsiHAEM Temnepa-
Typbl okpyatowwei cpegbl. OT TennoBoOW Harpysku U CONHEYHOro M3nydyeHust kopnyc HarpeBaeTca. Us3-3a
HeAOCTaTOYHON TENIoNPOBOAHOCTU NOBEPXHOCTEN Kopnyca MoXeT noTpeboBaTbCA YCTPONCTBO KOHTPONA
KNMMaTU4eCKUX yCroBUiA Ans nogaepkaHnsa Heo6xoaMMbIX YCNOBUIA BHYTPpU kopnyca. [ist KOHCTPYKLUWUKN Kopny-
ca achpeKT CONMHEYHOro U3ny4eHns oLeHUBaeTCA No NOCTOSIHHOMY COMHEYHOMY U3MYYEHUIO N No UKCUpo-
BaHHbIM 3HAYeHUsAM TennoBOi Harpysku. Bonee 6nuskoe paccMoTpeHWUe U3NYyYeHUA No3BONSAET MONyYnTb
6onee TOUHbINA U HEQOPOro MeTo OLEHKU TeMNoBOM NMPOU3BOANTENBHOCTU Kopnyca.

B HacTosiLee BpeMs CyLLEeCTBYIOT CTaHAapThl, onpegensiowme yCnoBua okpyKaroLein cpeabl Koprycos
anst HapyxHoro npumeHenuss, — IEC 61969-3 n EN 300019, 1 kopnycoB ANA BHYTPEHHUX NOMELLEHUA, —
IEC 60721, EN 300019 nIEC 61587-1.

CTtaHpapThl, OTHOCSILLMECS K pa3mepaM KOPNyCOB ANA HapyXHOro npumeHeHus, — IEC 61969-1 u
IEC 61969-2, 1 kopnycoB Ansi BHyTpeHHUx nomeleHuin — |IEC 60297-2, EN 300119 un IEC 60917-2.

Mo TpeboBaHUsAM Nnonb3oBaTenei U NPon3soaMTENEN KOMINIEKCHOe yNyylleHue XapaKTepucTuKk Ternso-
BOW 3aLLMTbI MONbIX KOPMYCOB MOXET BbITb AONONHEHO. HacToAwmMi cTaHaapT ycTaHaBNMBaeT METOANKY OLIEH-
KV TE@NNOBOW 3aLLMThI KOPMYCOB.
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HALULWOHANBbLHBLIN CTAHAAPT POCCUMMNCKOW ®EAEPALMUM

METO[ OLIEHKU TEMNNOBbLIX XAPAKTEPUCTUK KOPMYCOB 3NIEKTPOHHOW AMNMNAPATYPbI

Method of evaluating the thermal performance of enclosures of electronic apparatus

Data BBegeHns — 2018—07—01

1 O6nacTtb npumMmeHeHun"

HacTosawui ctaHaapT ycTaHaBnMBaeT MeToA OLEHKU TEMNOBLIX XapakTepucTUK NoNbIX Kopnycos, ycTa-
HaBnMBaeMbIX B noMeLleHnn B cooTBeTCTBUM ¢ MOK 60917 uM3K 60297 1 kopnycoB ANA Hapy>KHON yCTaHOBKM
B cooTBeTCTBUN ¢ MOK 61969.

HacTosawuii ctaHgapT coaepXuT KpuTepun ans onpeaeneHus koadpdUuneHTos nornoweHna Tenna, ces-
3aHHble:

- C MPUHLMMAMN UCTIONTHEHNA Kopnyca;

- BHYTPEHHEN TenoBon Harpyskown;

- COJTHEYHBIM U3MTyYEHUEM.

KoathduuneHT nornoLueHus kopnyca npeaHasHadeH ans obecneyeHus obLuero sHayeHus 4ns cpaBHe-
HUs 1 BEIBOpa Kopnyca, NOCTPOEHHOTO B COOTBETCTBUM C HACTOALNM CTaHAapTOM.

2 HopmaTUBHbI€e CCbIFIKU

B HacTosaweM cTaHaapTe UCNoMb30BaHbl HOPMAaTUBHLIE CCLIMKU HA criedyiolee MexayHapoaHble CTaH-
AapTel. AN HeAaTUPOBaHHLIX CCLINTOK MPUMEHSIIOT MOCNeAHee U3aaHne ykazaHHOro HOpMaTUBHOMO I0KyMeHTa
(BKmnHOYas BCe ero N3MeHeHust).

IEC 60297 (ece yacmu), Dimensions of mechanical structures of the 482,6 mm (19 in) series (Pa3mepbl
MeXaHNYeCKNX KOHCTPYKLUIA cepun 482,6 mm (197)

IEC 60721-2-4, Classification of environmental conditions — Part 2-4: Environmental
conditionsappearing in nature — Solar radiation and temperature (Knaccucukaums BHeLHUX BO34eNCTBYO-
wmx caktopos. HacTb 2-4. MNpupoAaHble BHelHWe Bo3aencTByowwme dakTopbl. CoNHeYHoe nsnyyeHue n tem-
nepaTtypa)

IEC 60917 (sce wacmu), Modular order for the development of mechanical structures for electronic
equipment practices (MoaynbHbIA NPUHLMM NOCTPOEHUs 6a30BLIX HECYLLMX KOHCTPYKLUUIA ANA 31eKTPOHHOTO
o6opyaoBaHus)

IEC 61969 (sce yacmu), Mechanical structures for electronic equipment — Outdoorenclosures (MexaHu-
Yeckue KOHCTPYKLIMK ANs 3neKTpoHHoro obopyaosaHus. Kopnyca Ans Hapy>XHOW yCTaHOBKM)

3 OnpegeneHus n 0603HaYeHUA

3.1 OnpepeneHusa OCHOBHLIX TUNOB KOpPNYCcoB
OCHOBHbI€E TUMbI KOPMYCOB NPeAcTaBeHbl Ha pUcyHke 1.

1
) Bueceno peaakuMoHHOE 3MEeHEHME TeKCTa NO OTHOLWEHWUIO K TEKCTY NpumeHsiemoro ctangapta MOK ans npuee-
[JeHus1 B COOTBETCTBME C TEPMUHONOIMen, NnpuHsTon B Poccunckon ®egepauyn.

UzpaHve opmumansHoe
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A — Kopnyca Cc 0AWHapHbLIMU CTEHKaMu; B — kopnyca ¢ ABOVHbIMU CTEHKaMU (C U30/1sLMeil, 6e3 N30M1ALMK; C NOTOKOM BO3Ayxa Uu 6e3
noToka Bo3ayxa); C — Kopnyca ¢ 04MHapHbIMU CTEHKAMU U COMTHEYHbIM 3KPaHOM; D — Kopryca C BOHBIMW CTEHKAMM U CONTHEYHbIM
aKpaHoM (c uonsiumeii, 6e3 M30NALMUN; C BO3AYLLHBIM NOTOKOM UM 63 BO34YLIHOTO NOToKa)

PucyHok 1 — Tunbl KOpnycoB

MpumeuyaHne — KOHCTPYKUMSA KOpryca B/MsieT Ha Tensonepegady,

3.2 0O603HayeHuUn

A — obnacTb NOBEPXHOCTU Kopnyca, UCKvasa gHo, M2;

A — KO3(hPUUMEHT NOrAOLWEHNA MaTeprana;

Ae — KO3 (PMUMNEHT NOr/IOWEHNA KOpPNyca,;

Nn/ — nonepeyHoe ceyeHne ABOHON CTEHKU Kopnyca, M2;

aw — yroJsi a3vuMyTas/ibHOro NOJIOXEHUSA CTEHKM,;

a0 — asumyTanbHOe nonoxeHue cosnHua (yron);

CF— nonpaBOYHbIN KO3 ULMEHT A4NA pacyeTa 4BONHON CTEHKN (MPOCTOI MeTona);

Cp air — yaesibHas Tenao0eMKocTb Bo3ayxa, Ix/(kr «K);

h — yron HaknoHa conHua;

K — KoadppuumneHT Tennonepegauun, Br/(M2 mK);

P — TennoBasa Harpyska, BT;

QTr — Tennonepegaya yepes CTEHKN KOpnyca, Bbi3BaHHasA TpaHcMuccuen, BT;

Qvent — Tensonepegaya NOTOKOM BO34yxa Mexay ABOMHbIMU CTEHKamMu kopnyca, BT;

gdif — anddpy3mna conHevHoro nsnyvyeuns, Br/m2;

g — COJIHEYHOE U3NyyeHue, NosyyeHHoe Ha ropusoHTasibHble NOBEPXHOCTH, BT/M2;

g|— yfaenbHas BHYTPEHHAS Tensosas Harpyska, B1/m2;

gs— obliee co/IHEYHOE u3nyvyeHue (MepneHuKynapHoe HanpasfieHWe K COJIHLUY), NOSyYeHHoe u3
aTtmocdepsbl, BT/m2;

gW— COJIHeYHoe n3sydyeHune (npsamoe/gudpysHoe) Ha CTEHKM KOHCTPYKLMK, BT/M2;

S:— TofWMHa maTepuana;, UCnob3yemMoro AN CTeHKU, M;

/A— TemnepaTtypa okpyxatLiero sosgyxa, K;

Tw — Temnepartypa CTeHKM C BHELLHeW CTOPOHbI Kopnyca, K;

/a— TemnepaTtypa okpyxatouiero so3gyxa, °C;

ta max — makcumanbHasa Temnepatypa okpyxatwuero sosgyxa, °C;

fi— cpepgHAs Temnepartypa BHYTPW KOHCTpyKLuK, °C;

fi max— makcumanbHoO gonyctumas Temnepartypa BHyTpu kopnyca, °C;

fm— TemnepaTtypa Bo3gyxa Mexay ABONHbIMU CTeHKaMu kopnyca, °C;

fw — TemnepaTypa CTeHKM C BHELUHel CTOPOHbI kopryca, °C;

fwi — TemnepaTypa CTEHKW C BHYTPEeHHel CTOPOHbI kopnyca, °C;

W — CKOpOCTb BeTpa, M/C;

WW — CKOpPOCTb BO3AYLUHOr0 NOTOKa MeXAy ABONHbIMU CTEHKaMu Kopnyca, M/C;
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a Ka — KoadhuumeHT KOHBEKLMOHHOI Nnepegayn Tenna cHapyxu kopnyca, BT1/(M2 «K);
aki— K03 PrUMEHT KOHBEKLMOHHOM Nepefayn Tenna BHyTpu kopnyca, B1/(mM2-K);
arad — KoathPunUMEHT KOHBEKLMOHHOW nepegayn nsnyvyenuns, Bt/(m2 «K);

6 — KO3 (PULMNEHT N3/Ty4eHUs NOBEPXHOCTHOI 06paboTKM Kopnyca;

0— yron nageHwus, rpag.;

A — TennonpoBOAHOCTb MaTepuanaj cteHku kopnyca, BT/(mM2 «K);

pair — nNA0THOCTb BO3Ayxa, Kr/m3.

4 TexHoiormuyeckasi cxema gfisi onpegeneHns KoadpdpuyneHta nornow,eHns

Ha pucyHke 2 npegcTaB/ieHa TEXHOOTMYEecKas cxema pasfiMuHbiX 4elicTBUii, KOTopble HEO6X0AUMbI AR
onpefeneHust TeNMOBbIX XapakTepucTMK Kopnyca.

Mofgpo6bHas nHpopmaLnsa 0 pa3/InyHbIX aTanax 4eACcTBMA NpuBeAeHa B COLEPXKAHUMN 3TON CXEMBbI.

OnpeaeneHne ycrnoBuii OKpyxatoLLeli cpeapl
(cm. paspen 6)

y
YcnoBust 45181 KOpPycoB YcnoBusi Npy NpUMEHEHUN
Hapy>KHOTro NMPUMEHEHNA: KOPMyCOB B MOMELLEHNSIX:
- MakcMmasibHasa TemnepaTypa - MakcMasibHas TemnepaTypa
OoKpyXXatoLLeli cpeapb; oKpyXxatoLeli cpeapl;
- TeMnepaTypHble YCoBUs; - TeMneparypHbIie YCrioBusi
- CO/THEYHOEe U3/TyYeHve;
- BeTep

Het
\ 7
OnpegeneHve koadcuumeHTa
norsoLweHnsa kopnyca (cM. pasgen 7)

/

Y 7

PesynbTar u ero onvcaxve
(cm. pa3gen 8)

PucyHok 2 — TexHonornueckast cxema Ans onpeaeneHns KoadduumueHTa nornouieHus
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5 OnpepeneHuve TeNNOBOW Harpy3ku

[1na TennoBbIX XapakTepucTuK Kopnyca BaXkHO 3HaTb TENJIOBYIO Harpy3Ky BO BHYTPEHHEM NPOCTpaHCTBE
Kopnyca. Ecnu Tennosas Harpyska yCTaHOBeHHbIX KOMMOHEHTOB HEUM3BECTHA, TO ANA onpeaeneHus noTpeb-
NeHns 3Heprum ycTaHoBNEHHOTo 060pyA0BaHUA MOXET BbITb UCNIONb30BaHa hopMyna Ans OUeHKU BHYTPeH-
Hel TeNoBOW Harpyskn

. (1)
q; A

6 YcnoBus okpyxatowwen cpeabl

6.1 MpumeHeHUe Ha OTKPLITOM BO3ayXe
6.1.1 Npeaensbl TeMnepaTypbl OKpyXalLien cpeabl

Mpeaenbl TeMnepatyp okpyXatowlen cpefbl HeobxoaUMbI ANst BEIMUCNEHWUIA:

- MakcuMasbHO? TeMnepaTypbl okpyxkatowei cpeabl by may, °C;

- MaKcMMarbHO 0NYCTUMON TeMnepaTypbl BHYTpU kopnyca §

6.1.2 ConHeuHoe UsnyveHne '

O6Luee KONMYECTBO CONMHEYHOTO U3NYYEHUSA §s U3MEPAIOT B BT/M2. OT0 3aBMCUT OT MecTa yCTaHOBKM KOp-
nyca, BpeMeHU gHs, BpeMeHn rofa, koadduumeHTa sarpasHeHHoCcTn atMocdephbl. KoadduumeHT sarpasHe-
HUSA B AHIrCcTpemax BblpaxaeT CTereHb paccenBaHUA 1 NOrnNolWeHUA aspo30oribHbIX YacTuy B aTMocdepe.
Bonee noapo6Has nHgpopmauua npusegeHa 8 MOK 60721-2-4.

OO6Lee CoNHEYHOE U3ITyYeHMe COCTOUT U3 NPSAMOTO U PaCcCCesIHHOro U3nydYeHun. Huwke onucanbl pasnuy-
Hble cnocobbl 4ns onpeaeneHnst CONTHEeYHOro U3Ny4eHns Ans Kopnyca ¢ NOMOLLbIO:

a) nsmepeHust obLIero KOMMYECTBAa COMHEYHOro U3NyYeHUs Npyu NepNeHANKYNAPHOM nonagaHum ero Ha
0[HY 13 OTAeNbHbIX NOBEPXHOCTEN Kopnyca;

b) namepeHus rmobanbHOro U3nyyeHUa Ha MecTe yctaHoBku. KonnyecTBeHHas xapaktepucTuka aos-
XHa BbITb NpeoGpasoBaHa ANA 0TAENbHBIX NOBEPXHOCTEN Kopnyca. 3To MoXeT 6bITb AONOMHEHO UCNONb30Ba-
HMeM reoMeTpUYECKoro ypaBHeHns, npeacTtasneHHoro oopmynoin (B.2) (npunoxeHwve B);

C) WCMonb30BaHUA MeTeoponorniyeckux Tabnuu. [onkHo BbiTb onpeaeneHo KONMYEeCTBO U3NyveHus,
nonaaatoLero nepneHauKkynapHo Ha NoBepxHoCTb kopnyca. [lormkeH 6biTb ycTaHOBNEH MeToA onpeAeneHus
COJTHEYHOTO U3MyYeHUs.

6.1.3 Betep

CkopocTb BeTpa W TemnepaTtypa Bo3dyXa OKpyxXatollen cpe/ibl BIMSIIOT Ha TensonpoBoAHOCTbL Ha
noBepxHoCcTH kopnyca. Ecnn He Ucnonb3yeTcst ocHoBHasa dhopmyna ans onpegeneHuns koaddULMEeHTOB KOH-
BEKLMOHHOW Tennonepeaayn Ans HapyXHbIX oy, W BHYTPEHHUX oy; MOBEPXHOCTEN Kopryca, To AonyckaeTca
MCMNoNb30BaTh 3HAYEHUs, NpuBeaeHHble B Tabnuue 1. 3Ha4eHNs 3aBUCAT OT CKOPOCTU BETPA.

°C.

max?

Tab6nuua 1— KoadhdpnumeHTsl KOHBEKLMOHHON TeMnonepeaayqn

CkopocTb BeTpa w, M/c 0,3 0,5 1 3 5 10 20

BHELWHUI oy, BTA(MZ- K) M BHYTPEHHUIA oy,
BT1/(M2 - K) koatbchnLUmMeHThI Tennonepeaaqm 3,3 4,5 7 15 25 38 66

Tak Kak BCTPOEHHbIE KOMMOHEHThI Kopryca MOTYT coaepkaTh B ceGe BCTPOEHHbIE BEHTUMATOPI, BHYTPU
Kopryca npucyTCTBYET NPUHYAUTENbHBIA MOTOK BO3AyXa, MPeBbILLALLMIA eCTeCTBeHHY0 KoHBeKumio. Ecnn
13BECTEH BHYTPEHHNIA MOTOK BO3AYXa, TO MCMOMb3YHOT 3HaueHWUs n3 TabnuLibl 1. Ecriv ckopocTb BETpa NpuHnma-
eTcs 3a 1 M/c, To KoadhPULIMEHT KOHBEKLMOHHOW nepeJadn Tenna BHyTPU KOHCTPYKLMM oy BBIYUCASAIOT MO

dopmyne

w_ (2)
m?.K

aki=7
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6.2 MpuUMeHeHNe BHYTPU NOMELLEHNI

Mpefensl TeMnepaTtyp OKpyXatoLen cpeabl AN NTPUMEHEHNSA BHYTPW NMOMELLEHWIA:
- MakcumasibHas TeMmnepartypa okpyxarueii cpegbl ta max, °C;

- MakcumanbHO gonyctumas TemneparTypa BHyTpu Kopnyca t max, °C.

7 OnpepgeneHve KoaurumeHTa NoraoweHna Kopnyca

7.1 KoMNekT M3MepuTesIbHOW annapartypbl

KoMnnekT namepuTenbHONn annapartypbl 475 UCMbITAHWIA, NPeACTaBAEHHbI Ha pucyHke 3, namepsieT
KO3 hULMEHT NOr/IOWEHNS KOpNyca, KOTOPbIA MOSy4eH MpU M3MEPEHUsX camoi 60/bLlIoi cTeHkn. CTeHka
[OMKHA 6bITb HaNpas/ieHa Ha lor B CEBEPHOM NOJyLLapuUn 1 Ha CEBEP — B OXXHOM noaywapuu. TemnepaTyp-
HbIll ceHcop a) 6yAeT pa3MeLLeH B LLEHTPe CTEHKWU, HA KOTOPOI NPOBOAAT U3MeEPEHMUS. VICTOUYHUK Tenna 6yaeT
BMOHTUPOBAH BHYTPM Kopnyca Aaa CTUMYAALUN TeNN0BOIN Harpy3kn. TeNN0BY Harpysky” Bbl6GupatT paBHOl
250 B1/m2.

a) TemMnepaTtypHbIli ceHcop

PucyHok 3 — lMpuMep n3mepuTeibHOro 060pyA0BaHNA 4151 M3MEPEHNA KO3G(MLMEHTA NOT/OWEHUsT Kopryca

B ycTOYMBOM COCTOSHUM ONpeAeNnsoT crieayouine BesIMYnHbI:
- CO/IHeYHoe n3ny4deHue (Npsamoe nanddysHoe) Ha CTEHKY kopnyca ow,BT/mM2;

- TemnepaTypa Bo3gyxa okpyxatwuiein cpegpl fa,°C;

- TemnepaTtypa CTeHKM cHapyxwu kopnyca fw, °C;

- CKOpOCThb BeTpa w, m/c.

CeHcopsbl b), ¢) n d) 6yayT NpUIoXeHbl Takum 06pa3oM, YTo AelicTBMe 06PaTHOWN CW/bl UCTILITYEMOTO

o6pasia Ha CeHCOPbI UCK/IYaeTCs.

MpumeuaHune 1— EcnurnobasibHoe U3fydeHne ggu3MepeHo, To OHO 6yaeT Npeo6pa3oBaHo BCOOTBETCTBUM
¢ dopmyrioii (B.2) (NpunoxeHune B) Npy ycrioBUW, YTO U3yYeHne NajaeT NepneHanKYISIPHO Ha CTEHKY.

7.2 Pacuet
KoathpmumeHT NornoLweHns KOHCTPYKLUUM BbIYUCAAIOT NO hopmMmynam:
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A = (%ka ~%rad )(Tw —Ta)
E

qi +qw , (3)
4 4
_ 100) 100
Opad = 5,67 .—T T ,
W 1A

roe g; — BHYTPEHHSIA TennoBas Harpyska (ans onpefeneHns cM. pasaen 5) B cooTBeTcTBuM c 7.1, BT/mMZ;
4,y — COnHeuHoe nany4eHme (npamoe v AnddysHoe) Ha CTEeHKy Kopryca, B1/mZ;
T, — TemnepaTtypa okpyxatoLlei cpedsl, K;
Tyy — Temnepatypa CTeHKM Ha HapyHol cTopoHe kopnyca, K;
g — KO3 DULIMEHT KOHBEKLIMOHHOM TEMNMoNepeaaYmn CHapyXu, B COOTBETCTBUN C pasaernioM o, BT/(M2 -K);
Oleaq — KOIPDULIMEHT paamaLMOHHON Tennonepeaayu, BT/(M? - K).
Ecnu koadbdnuneHT nornoLleHnst BelducneH no gopmyne (3), To Bce napameTpsbl, UCMOMb3yemMble Ais
o06paboTkn, 6yayT 3apernctpupoBaHbl. OnpedenieHHble COOTBETCTBYIOLUME YCMOBUSA OKpyXKatolenh cpebl
MOryT BbITb M3MEHeHbI, eCrN UHbIe YCIOBUA OKpY>KatoLLen cpeabl 6yayT akTyarnbHbl.

MpnmeyaHune 1 — HoBble uamepeHns HEO6XoQUMbI, €CIN MEHSIETCSI LIBET KOPMyca, KO3pdULMEHT nornotle-
HWS! KOPIyca 3aBMCUT OT LiBETa ero NOBEPXHOCTMU.

MpunmeyaHune 2— OTpaxeHVe CONHEYHOrO N3Ny4YeHUs M n3ny4vatenbHasi CNoCOBHOCTL € MOBEPXHOCTM KOPIy-
ca HesIBHO BKITIoYeHbl B hopmyny (3) kak pesynbTaTt uamepenus 7.1.

MpnmevaHwue 3— Temnepatypbl, ykadaHHble B rpagycax Lienscus, moryt 6b1Tb TpaHcopmmpoBaHbl B Kenb-
BVHbI C MOMOLLbIO CcriedytoLe hopmynbi:

Ti= 273,15K + t . ()
°C

8 PesynbTaTu eroonvcaHue

8.1 CpaBHeHMHe pa3NMYHbIX UCNONTHEHUN KOpNYCOB

PasnuyHble MCNonHeHWss Kopryca MOryT CpaBHUBAaTbCA NMOCPEACTBOM CPaBHEHUA KO3ULUEeHTOB
MOTrnoLeHns Kopryca B COOTBETCTBUN C pasgenioM 7. KoaddruMeHT NormnoweHnst Kopryca Taike cogepxur
nHdopmaLumio ANa onpeaenerHns cpegHel BHyTpeHHen Temnepatypbl kopnyca. MoapobHocTu npusegeHsl B
8.41n8.5. _

MeHbluee 3Ha4yeHne BenunHbl Ag YKasbiBaeT Ha XOPOLLYIo TEMOBYHO 3aLMUTY Kopryca OTHOCUTENbHO
BO3JeNCTBUA COMHEYHOro 3nyveHus. BHyTpeHHAs TemnepaTypa Kopryca MOXeT oXuaaTbesl 6onee HU3KON.

Bonbluee sHavyeHve BenuimHbl Ag yKasbiBaeT Ha obpaTHoe.

Mpumep — UamepeHusi @ coomeememaeuu ¢ pazdesnom 7 pa3nuyHbIX KOHCMPYKYUU KOpnycoe ¢ 0OUHaKo-
8bIMU paaMepamu, 00UHaKO8bIMU MO8EPXHOCMHbLIMU 06pabomkamu u3 0OUHaKo8bIX Mamepuanos u 6ydym enu-
Amb Ha crnedyroujue ¢pakmopbi NO2/10WeHUS Kopryca:

a) o0HocmeHHbIe Koprnyca A E 1=0,61;
b) kopnyc c 0soliHbIMU cmeHKamu (6e3 usonsyuu u eeHMuUIAYUU) Ag,=073;

¢) kopnyc c 080UHLIMU CMeHKaMu (¢ seHmMunsayuel mexdy 08oliHOl cmeHKoU) ZE’ 3 =0,36;
d) odHocmeHHbIU Kopyc ¢ 3aujumoli om cosiHya A E4= 0,44.
Vimoe.

Mockonbry Ag ; <Ag ;<AL , < Ag ,, BHYMPEHHUE MeMnepamypbl PasfuvHbIX KOPIyco8 npu 00UHaKoebIX
conHeyHoll u mennogol Hazpyskax 6ydym makumu xe: t; ; <t ,<t, <t ,.

8.2 Tennonepeanayayepes CTeHKU

[ns oAHOCTeHHOro Kopryca Tennonepegady Yepes CTeHKU BbIMUCTIAIOT Mo hopMyne

Qp, = k-A(t, - t), (6)

rae A — nnowaas NoBepXHOCTY Kopryca, 3a UCKITIoYeHeM aHa, MZ;
k — koachdnumeHT Tennonepeaaqn corfacHo NPUNoXeHuo A, B1/(M2 - K);
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— Tennonepepgaya (CM. pucyHok 4), BT;
ta— TemnepaTypa okpyxatuieit cpeabl, °C;
fi— cpefHaa TemnepaTtypa BHyTpu kopnyca, °C.

£7Tr

PucyHok4 — Tennonepepgava vyepes CTEHKN Kopnyca

8.3 BO3A4yWHbIA NOTOK MeXAYy CTEHKaMMu
Ecnu ecTb BO3AYLWHbLIA NOTOK MeXAy CTEHKaMW kKopnyca c ABOWHbIMW CTeHKaMu, TO Tennonepepadvy

BbIYNCAAKT NO hopmMmynie (CM. TakKe PUCYHOK 5)

()

Q/ent ™ 'cp, air’

rae rh = pair e BVW;

N7 - tm—fa,
Aw — nonepevyHoe ceyeHue ABOIHOI CTeHKM Kopnyca, M2;

Cp air— ygenbHasa TennoemkocTb Bo3ayxa, Lx/(kr «K);
Qvent — Tennonepegaya BO34YLWHONO NOTOKa MeXAy ABONHbIMU CTeHKaMu kopnyca, BT;

fa— TemnepaTtypa okpyxawwelii cpegabl, °C;
fm— TemnepaTypa Bo3ayxa Mexay ABOWHbIMU CTEHKaMU kopnyca, °C;
WW — CKOPOCTb BO3JYLIHOMO MOTOKa MeXAy ABOMHbIMUN CTEHKaAMK Kopnyca, M/c;

pair— BO34YyLWHOe gaBneHune, Kr/m3.

Mpun MmeuyaHUe — ECAKN CNOXHO ONpeaennTs TeMNepaTypy Bosgyxa tmmexay ABOWHbIMK CTEHKaMK Kopnyca v
ecnu / He n3MepeHa, 4ONYCTUMO MCMNOJ/Ib30BaTb TEMMNEPATYPY CTEHOK, BbIUYMCIEHHYIO A1 MPUMEPHOTO pacyeTta no gop-

©

Myne

roe tm— TemnepaTypa Bo3gyxa Mexay ABOWHbIMU CTeHKaMu Kopryca, °C;
/| — TemnepaTypa CTEHKN CHapy>XW KOHCTPYKLuK,°C;

fwj— TemnepaTtypa BHYTpeHHeli CTEHKM KOHCTpyKLUuK, °C.
Mpu ncnonb3oBaHun hopmybl (8) TemnepaTypbl fm, tWnnm iw L0/MKHBI 6bITb M3MEpPEHbI B BEPXHEN YaCcTU CTEHKN.
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£?Vent

PucyHok 5 — Bo3ayLuHbIli MOTOK MexXAy CTEHKaMu

8.4 Pe3ynbTaTbl pacyeTa A1 KOPMNyCcoB C OAWHAPHbLIMW CTEHKaMn
MeTog pacueTa BHyTpeHHel TemnepaTtypbl A5 Koprnyca C OANHaPHON CTEHKOW MOXeT ObiTb NnpefcTas-
JIeH C NOMOLLbIO NCMONb30BaHNA KO3 UL MEeHTa NOrnoLeHns kopnyca AB.

OcHoBoOli pacyeTa aBnsetca gopmyna (3). na 6onee NpocToro pacyeTra NpUHNUMaeTcs, YTo Koadpuum-
€HT NoraoLWweHns Kopnyca oAUHaKoB A1 BCEX €ro CTEHOK.

CpegHIol0 TeMnepaTtypy BHYTPU KOprnyca BbIYMCASIOT Mo hopmye

fi—-A e(KAw,R'""R +<7w,EW ""EW +<7w,NW "NW + <Gv,WW 'A\WNN +<7w,SW'ASIN +Ai'A) < L
~(a ka + arad) ak @

roe/l — nnowanb NOBEPXHOCTEW KOpryca, 3a UCKTYEHNEM JHa, M2;
NIx— nnowaab CTeHKN X (M2);

T\E— koadhpnumneHT NornioLweHnsa kopnyca,
Pi — BHYTpeHHAA TensoBas Harpy3ka (B COOTBETCTBUU C pasgenom 5), Bt/m2;
gW X — COJIHeYHoe nsnydyeHue (Nnpsmoe nandgysHoe) Ha CTeHKy kopnyca X, BT/m2;
/a— TemnepaTypa okpyxatouiei cpeapl, °C;
fl — cpegHsas Temnepatypa BHyTpu kopnyca, °C;
aka — KO3(YHULMEHT KOHBEKLMOHHOM Tensionepegayn cHapyxu (B COOTBETCTBUM C pa3gesiom 6), BT/(M2 «K);
aki — KoadhpMUMEHT KOHBEKLMOHHOW Tenaonepegayn BHyTpU (B COOTBETCTBMUM C pa3gesiom 6), BT/(M2 «K);
arad — KO3hpuUmMeHT Tensionepegadn nssydyeHnem, Bt/(m2 «K);
X — naeHTudunkaTop Ansa cteHok (R — ansa kpbiwkn, EW — ansa BocTouHon cteHkn, NW — ans ceBepHoi
cTeHkn, WW — ans 3anafHoi CTeEHKN U SW — AN H0XKHON CTEHKN).

B Tabnuue 2 npuBefeHbl napameTpbl, Heo6xoavMble Npu pacyeTte. MoApo6HbIA NpuMep AN 3TOro pac-
yeTa npuBegeH B nyHkTe C.1 (npunoxeHue C).
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Ta6nuya 2—MapameTpbl pacyeta Ans KopnycoB ¢ O4HON CTEHKON

[aGapuTHble pa3mepsbl LLinpuna, BoicoTa, rnybuHa
KoathduumeHT nornoweHns kopnyca Ae

COfHEYHOE N3NyYeHUe Ha CTeHKaxX Gw, R Gw, Ews Tw, Nws Gw, wws Gw, sw
Okpyxaiowas cpeaa Okas Ok Orags fn

BHyTpeHHsIsi TENnoBas Harpyska g

8.5 PesynbTaTbl pacyeTa Ansi KOPNycoB ¢ ABONHbIMU CTEHKaMM (NPOCTON MeToA)

MpocToll MeToa pacyeTa BHYTPEHHel TeMnepaTypbl Kopryca ¢ ABOMHON CTEHKOWM OCYLLecTBNSAOT C
MOMOLLbHO CiedyoLWMX ABYX 3Tarnos.

3tan1. PacyeT oxuaaembIx BHyTPeHHUX TeMMepaTyp Ans KaxkaoM CTEHKM kopryca f; , B COOTBETCTBUN C
copmynoi

g, Ag(Gwx +CF-41)
b=l ——+ = —, (10)
ki Pair *Aw "Wy Cp air
Okg T Orad +
Ay

rae A, — NOBEPXHOCTb CTEHKN X, M 2;
ZE — Ko3pDULMEHT NOTrIOLLEHNS Kopryca;
Ay — nonepevHoe cedeHne ABONHON CTEHKN, M2;
Cp — nonpaBoyHbI i koahrLMeHT ANs pacyeTa ABOAHOM CTEHKU (NPOCTOM MeToA);
Cp, air — YA€NbHAA TENN0eMKOCTL Bo3Ayxa, [w/(kr - K);
G; — BHYTPEHHAA Tennosas Harpyska (B COOTBETCTBUM C pasdenioMm 5), BT/m2;
Gy, x — COMHeuHoe usny4eHue (MpsiMoe 1 paccesiHHoe) Ha CTeHKY kopryca X, B1/m2,
t, — Temneparypa okpyxatowei cpedbl, °C;
| x — MpeABapuTeNibHO PaccuUTaHHas BHYTPEHHsIl TemnepaTypa, NPOCYNTaHHas Mo CTeHKe X (Kopnyc ¢
OBOWHOW cTeHkon), °C;
W,, — CKOPOCTb BO3/YLUHOTO NOTOKa Mexay ABOMHLIMU CTEHKamm Koprnyca, M/c;
Og — KOBPULIMEHT KOHBEKLMOHHON Tenmnonepeaayn CHapyxu (B COOTBETCTBUM C pasaenom 6),
BT/(M2 - K);
oy — K03 ULINEHT KOHBEKLIOHHON Tenronepeaaqm BHyTpU (B COOTBETCTBUU C pasaesnom6), B1/(M2 - K);
Olpaq — KO3 DMLMEHT TENNONepedayn nsnyyeHmem, B1/(M2 . K);
Pajr — NNOTHOCTb BO3AYXA, kr/m3;
X — naeHTudpukatop ans creHok (R — Ans kpbiwkn, EW — ansisoctouHon ctenkn, NW — ans cesepHoi
cteHkn, WW — ans sanagHomn cteHkn u SW — A1l l0KHOW CTEHKM).

t

MpumedyaHune 1 — CornacHo pa3nuyHbIM yNpoLLEHUsIM NS STOro MeToAa He06X0AUMO UCTONb30BaThL NONPa-
BOYHbIN KO3 DUUMEHT ¢ [lnanasoH 4ns ¢ CoOCTaBNseT oT 3,6 10 3,9.

Mpumedanue 2— Ecnn ckopoCTb NOTOKA BO3AyXa MeXAy ABOVHLIMM CTEHKaMU W, HEN3BECTHA, TO MOTyT
6bITh MCNONb30BaHbI 3Ha4eHus o1 0,2 ao 0,4 m/c.

Otan 2. PacueT BHyTpeHHel TeMnepaTypbl kopnyca f; nyTeM ycpeaHeHus pesynsTaTos aTana 1 cornac-
HO chopmyne

_1 11
ti—z (& R ARG Ew - Aew + b sw-Asw + i ww - Aww * 6 nw - Anw): ()

raoe A — nnowwaab NoBepXHOCTEN Kopryca 3a UCKMIoYeHeM aHa, M2;
A, — nniowaas CTeHK! X, M2;
f; — cpeaHsis TemnepaTypa BHyTpU kopnyca, °C;
t, . — NpeaBapuTeNlbHO paccuMTaHHasi BHYTPEHHSA TemnepaTypa, NpocUMTaHHas Mo CTeHKe X (Kopryc ¢
ABOWHOW cTeHKkon), °C;
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X — naeHTudukatop ansa cteHok (R — ans kpblwkn, EW — ans BocTounom cteHkn, NW — ansi ceBepHom
cteHkn, WW — ans sanagHo cTeHku U SW — ONs 10XKHOM CTeHKM).
MapameTpbl, HeobxoaMMble AN NPOCTOro pacyeTa, npuseaeHsl B Tabnuue 3. Moapo6HbIi npumep 4ns
aToro pacyeta npuseaeH B C.2 (npunoxexue C).

Tabnwnuya 3—NapameTpbl gns pacyeta BHyTPEHHEN TemnepaTypbl Kopnyca ¢ ABOMHON CTEHKOW (MPOCTOoN MeToa)

MabapuTHble pasmepsbl LLvpwvHa, BbicoTa, rnybuHa
MonepeyHoe ceveHne ABONHON CTEHKU Ay

KoathpmumeHT nornoweHunst kopnyca ZE

ConHeuHoe u3ny4eHne Ha CTeHKax Gw, R Gw, EW> Gw, Nw» w, Www> Gw, SW
Okpyxatowas cpeaa Oka; Oz Orads Las Pairs Cp, air
CKOpOCTb BO3AYLLIHOrO MOTOKa MEXAY ABONHLIMU CTEHKaMM Wy

BHyTpeHHsst TennoBas Harpyaka qgi

MonpaBoyHbIN kKO3DPULMEHT Cp

Ecnu TpebyeTca bornee TouHbIA MeToq onpeaerieHnst BHyTpeHHel TemnepaTypbl koprnyca ¢ ABOMHOMN
CTEHKOW, TO MOXHO MPUMEHUTL MeToAa UTepaLuuy, npeactasneHHbln B D.1 (npunoxeHue D) unpumep Ana sToro
meToda B D.2 (npunoxeHue D).

10
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MpunoxeHne A
(obsaszaTenbHoe)

KoacdhmuueHT Tennonepeaaun

KoathduumeHT Tennonepeaaun k, Bt/(m2 - K), BbIMMGRSIOT No dhopmyne

P (A1)
1 Sj 1
ey
O % dka

rae s;— TonumHa mMaTepuana j, KoTopbli UCMONb30BaH 415 CTEHOK, M;
“ 2 3
Oy, — KOSPPULMEHT KOHBEKLIMOHHOI Tennonepeaayy CHapym kopryca, BT/(2M -K);
oLy — KO3(PMPULMNEHT KOHBEKLIMOHHOW Tgnnonepeuaqm BHyTpM kopnyca, Bt/(m- - K);
xj — TennonpoBOAHOCTb MaTepmrana j, KOTopbli UCMONb30BaH Arisi cTeHok, BT/(m - K).

11
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MpunoxeHve B
(cnpaBo4yHOE)

[feomeTpuyeckme 3aBUCUMOCTU 419 CO/THEYHOTO U3MyYeHud

Mpu npeo6pa3oBaHUM BO3AENCTBYIOWETO COMIHEYHOTO U3/lyYeHUs Ha BepTMKallbHble NMOBEpPXHOCTU crenyeT pac-
cMaTpuBaTh YI/10Bble HaK/MOHbI. PUCYHOK B.1 npeacTtaBnseT cxemartnyeckuii 063op. iamepeHHble Yribl NPYMeHUMbI Ha
CeBepHOM Nosylwapun, B OXXHOM MONYLIAPUN YI/bl AO/KHbI 6bITb 3aMEHEHbI.

PucyHoK B.1 — leomeTpuyeckue yribl Hak/ioHa Npyv BO34eNCTBUN COMTHEYHOTO U3MTyUHEeHUs
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ConHeYHoe nany4eHune, KoTopoe BO3[eNCTBYET Ha BEPTUKaIbHbIE MOBEPXHOCTU, BLIMUCAAIOT MO cdopmyne
Qw = (qS _qdlf) Ccos (OLO - OLW) cos h + g gjf = cos 0 ‘qg t (1 —cos O)qdlf
Ecnu cymmapHoe nanydenme onpeaeneHo, To CONHEYHOE N3NyYeHNe BbIMUCNSIOT NO cdopmyne

cos{ag—0oy)

y =(0.—q.u +q.
9w =@g=qd) — h qdif
rae o, — Yron asumyTa ComnHua;

a,,, — Yron asumyTa CTeHbl;
h — yron BbICOTbI COMHLA;
q 4if — AMDPY3HOE CoNHeuHoe uanyyetne, Br/m?;

q'g — COMHeYHOE U3NYYEHNE, NONYYEHHOE HA FOPN3OHTAITBHON NOBEPXHOCTY, BT/MZ;

(B.1)

(B.2)

g, — obwee conHeuHoe nanyyeHne (NepneHanKynspHOe HanpasrieHue K COMHLLy), NoslyyeHHoe U3 aTmocdepsl,

BT/MZ;
g, — COMHeYHoe n3nyveHne (NPsIMoe U paccesiHHOE) Ha CTEHKM Kopryca, B1/mZ;
06— yron nageHwms.

13
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MpunoxeHne C
(cnpaBo4Hoe)

Mpumep pacuyeTa oNA OQMHAPHON U ABOMHON CTEHOK

C.1 Mpumep pacyeTa ans oaMHaAPHON CTEHKMN

MpuMep NoKasbLIBAET, Kak paccUMTLIBATb CPEAHION BHYTPEHHICK TeMNepaTypy Ans Kopnyca ¢ 04VHaPHOW CTEHKOM
cornacHo 8.4.

YcTaHoBNeHHble NapameTpsl NpeacTaeneHs B Tabnuue C.1.

TabnwuuyaC.1— YcTaHoBMNEHHbIE NApaMeTpbl ANA pacdeTa Kopnyca ¢ OANHAPHON CTEHKON

LWMPUHA, M 0,60

Paamepbl kopnyca BbLICOTa, M 1,20

my6unHa, m 0,60

KoathrumeHT nornoLwenust kopnyca, ZE 0,60
Temnepatypa okpyxatowen cpeppl, t,,°C 30
oy, BT/(M2 - K) 5,0

KoadbdmumenTel Tennonepepayn Qg BT/(MZ - K) 10,0
Oraay BT/(M? - K) 6,8

G, R BT/M? 1061
G, ews BT/M? 78
ConHeuHoe UarnyyeHne Ha CTEHKU Gw, nw» BT/M2 78
Gw, ww» BT/M? 78

Gw, sw» BT/M? 325

Tennosas Harpyska, P, Bt 250

3areM onpegensioT 3Ha4YeHUA:

A=3.24wm%

Ar = 0,36 M?;

Aew = Anw = Anw = Asw = 0,72 Mm%

g,= P/A=T7172B1/M2,

CpeaHioio Temnepartypy BHyTpM KOpMyca { MOXHO BbluncnuTb no dopmyne (11)

f,=56,8°C.

C.2 Mpumep pacyeTa Kopnyca ¢ ABONHbLIMM CTEHKaMM (NpocTon MeToA)

Mpumep nokasbiBaeT pacyeT cpegHen BHYTPEHHEN TEMNEPATYPbl KOPIyca C ABOWHBLIMW CTEHKaMW CornacHo 8.5.
YcTraHoBNeHHbIe NapameTpol NpueeaeHsl B Tabnuue C.2.

Tab6nwuuya C.2— YcraHOBNeHHbIE NapameTpbl 4N pacyeTa Kopnyca ¢ IBOMHbIMU CTEHKaMM (NpocTon metoga)

LUMpUHA, M 0,60
Pa3mepb! kopnyca BbICOTa, M 1,20
rmy6buHa, m 0,60
MNMonepeuHoe ceueHne ABOWHON CTEHKU, Ay, m2 0,015
KoadhdmumeHT nornowenms kopnyca, Ag 0,32
Temnepatypa okpyxatouien cpeasl, £, °C 30
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OkoHnyarnue mabnuuei C.2

oy BT/(M2 - K) 5,0
KoathdrumeHT Tennonepegayum Olyqy BT/(M2 - K) 10,0
Opaqy BTH(M2Z - K) 6,8
Gw, R BT/M? 1061
Gw, w> BT/M2 78
ConHevHoe U3ny4eHne Ha CTEHKM G, Nw> BT/M? 78
G, ww» BT/M2 78
Gw, sw» BT/M? 325
Tennosas Harpyska, P, BT 250
MonpasoyHbIi KOIMDULNEHT, Cp 3,8
MnoTHOCTL BO3AYXA, Py, KI/M3 1,293
YaeneHasi TENNOEMKOCTb BO3AYXA, Cp air HK (Kr - K) 1005
CKOpoCTb BO3AYLIHOIO NOTOKA MEXAY ABOWHOM CTEHKOW, W,,, M/C 0,3

3aTem onpedensioT 3HaYEHWs:

A= 3,24 m%

Agr=0,36m2;

Aew = Aww = Anw = Agy = 0,72 M2

q,= P/A=77,2B1/m2%

BHyTpeHHne TemnepaTypbl f;,X MOXHO BuMMCIIMTL No dropmyne (10):

t r=586°C;

tew =50,2°C;

tsw =53,4°C;

tww =50,2°C;

tnw =50,2°C.

CpefHee 3HaYeHre BHYTPEHHUX TEMMEPATYP MOXHO BbIMUCIUTL No hopmyne (11)
f =51,8°C.
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MpunoxeHune D
(cnpaBo4YHOE)

MeTopn ntepaunn ANsi TOUYHbIX Pe3ynbTaToOB pacyeTa Koprnyca C ABOWHbIMU CTEHKAMMU

D.1 MeToq nTepaumm Ans TOUHbIX Pe3ynbLTaToB pacyeTa Kopnyca € BOMHbIMU CTEeHKaMu

3T0T 60/Iee TOUHbI METOA, HO BTO e BpeMsi 60/1ee CNOXHbIN, YeM onucaHHbIl B 8.5 N1 pacueTa cpefiHeil BHyTpeH-
Hell TeMnepaTypbl AN KOpnyca ¢ ABOWHLIMI CTEHKAMU, COCTOUT B UCNO/Mb30BaHMM cieayiollero Metoaa utepauum. Heo6-
XOAVMMO OonpefenuTb Mofesb CTabuIM3MPOBAHHOTO PEXIMA, KaK NoKasaHo Ha pucyHke D.1, u pewnTb ypaBHeHus (D.1) u
(D.2) ANA Kaxaoro TeMnepaTypHoOro y3na ¢ NoMoLLbio utepauun. s Haunyuliero pesynbTtarta nosie3Ha BTopas ntepaums
cornacHo ypasHenuio (D.5). Mpoueaypa pacyeTa npefctasfeHa Ha pucyHke D.2.

AVA

PucyHok D.1 — TennoBas mogenb ANs Kopnyca C 4BONHbIMU CTEHKaMU

MapameTpsbl:
A — y4yacTOK NOBEPXHOCTEWN KOHCTPYKLMM, 382 UCKNIOYEHNEM OHA, M2;

AX — MOBEPXHOCTb CTEHbI X, M2;

Quent x— Tensonepegavya NocpeACcTBOM BO3AYLIHOMO NOTOKA MeX/y ABOWMHbIMU CTEHKaMK X, BT;
CHt— BHYTPEHHAS Tennosas Harpyska, BT/mM2;

gqW X— COJ/IHeuYoe usnyuyeHune (NPsIMoOe M paccesHHOEe) Ha CTEHKY Kopnyca X, BT/m2;

1 1 o
Rg x = --—--- o e TEens0Boe CONPOTUBNEHNE BHELLHE NOBEPXHOCTU CTEHKU X, K/BT;
aka \
. 1 1 o
Rj x = kj o e TEena0BO€E COMPOTUBNEHMNE BHYTPEHHEN NOBEPXHOCTU CTEHKM X, K/IBT;
a AXx

ta— Temnepatypa okpyxatolleit cpeasbl, °C;

fi — cpeaHsas TemnepaTypa BHyTpu Kopnyca, °C;

fm x — TemnepaTypa Bo3ayxa Mexay ABONHLIMU CTeHKamu X, °C;

X — uAeHTUduKaTop Ans cTeHok (R — ANs Kpblwku, EW — ansi BOCTOUHO cTeHkn, NW — 15l CeBEPHOIA CTEHKMU,

WW — ans 3anagHoi cteHkn n SW — NS HXXHON CTEHKN).
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PucyHok D.2 — MMpoueaypa ntepayum gas Koprnyca c 4BOWNHbIMU CTEHKaMU

17
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YpaeHeHus ans nepeom UTepaunm Ha OCHOBE MOZENU, NOKa3aHHOMN Ha pucyHke D.1:

g-A

C ag AR thi + Aew T ew + Asw T sw + A ww b ww + AW -inaw (D.1)
tiJ = : A ’
Gt ~
A -Gy x —— Xt gty + o (D.2)
I Ax
mX Oka + %k

Korpa nepsas utepaums 3akOHUNTCS, KOIPOULNEHT Q. , BBIUMCAAIOT NO popmynam:

C)vent,x = Cy air * Pair -‘WAw 'AN(trjmx -t), (D.3)

Qvent = Qvent, RY Qvent, Ewt Qvent, Nw Qvent, ww t Qvent, sSw- (D.4)
HoByto ncxogHyto BenuunHy ans cnegytollero atana k, paeHyto k + 1, BTOpoi ntepaunu, BolMUCIAOT MO cdopmyne

Sk Skl L 24 k-1 D.5
Quent = Quent + 5 (Quent —Qvent )- (D-5)
MoapoBHbIf NpUMep AN METoAA UTepaummy Kopryca ¢ ABOMHbIMY CTeHKamu npuseeH B D.2.

D.2 Mpumep Ans pacyeTa Kopnyca c ABONHLIMY CTEHKaMK (MeTo ntepaumnm)

3TOT NpMMep NoKa3bIBaeT, Kak MOXET MCMONb30BaThCs onucaHHasi B D.1 Mogens Ans pacyeTta oxunaaemMon cpegHen
BHYTPEHHEN TeMMnepaTypbl KOPNyca ¢ ABOKHbLIMY CTeHKaMU. 3aaaHHble napameTpbl NpueeaeHs! B Tabnuue D.1nucxoaHsie
AaHHble 4ns utTepauuy npueegeHs! B Tabnuue D.2.

Ta6nuuyaD.1— YcraHoBNeHHbIe NapamMeTpbl 4N pacyeTa Kopnyca ¢ ABONHbIMM CTEHKaMM

WKUPUHA, M 0,60
Pasmepb! kopnyca BbICOTA, M 1,20
my6uHa, m 0,60
KoathcmumeHT norrnouienms kopryca, Ag 0,32
Temnepatypa okpyxaiowei cpefpl, f,,°C 30
Koaddmumentsl Tennonepegayum asg BT -K) 53
Qg BT/(MZ - K) 10,0
Gy, R BT/M? 1061
G, ews BT/M? 78
CornHeyvHoe nany4eHne Ha CTeHKU Gw, nw» BT/M2 78
Gw, wws BT/M? 78
G, sw» BT/M? 325
Tennosas Harpy3ka, P, Bt 250
Tab6nwnuya D.2— NcxogHble gaHHbIE Anst UTepaunmn
=0, °c 30,0
Qiss, Br 30,0

PesynbTarbl nocne BoMMCNeHnst nepeoro 6noka, NonyyeHHoro nyTem urepauwn, npusegeHsl B tabnuue D.3; pac-
cuUUTaHHas Temneparypa BHYTpu kopriyca 6yaet paeHomn 52,8 °C.
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Tab6nwuya D.3 — PesynbTatsl Nocne nepeoro utTepaumoHHoro 6noka

Wrepauusi 1 | & 4 =44,9 tr1=380 | tiew1=285 | fnowi =322 | o wwi =285 | fn nwi =285
Wrepauus 2 | t ,=50,1 tiro=432 |t ews=336 | tmow2 =373 |ty wwp =336 | fm w2 =336
Wrepaumna 3 | £ 3=51,8 tm. r3 = 45,0 tn.Ews =354 | tmsw3 =391 |t wws =354 |ty nws =354
Wrepauns 4 | f , =52,5 tora=456 |t ewa=36.0 | tn sws =397 | tm wwa =36.0 | b nwa = 36,0
Wrepauus 5 | t 5 =52,7 tnrs =458 | tnews=36.2 | tm sws =400 |ty wws =362 | fy nws = 36.2
Wrepauus 6 | f ¢ =52,8 tnr6=459 | tnews =363 | tm swe =400 | tm wwe =363 | fn nwe = 36,3
Urepauns 7 | ;= 52,8 tnr7=459 |t ewr =363 | by swr =401 |ty wwy =363 | £ w7 = 36,3

I . V:gt - Qventl = 12,5 BT.

Tak Kak pasHuua 3Ha4YeHur koapduumnenTa Ovent MO CPaBHEHMIO C UCXOGHOW BENWYUHOI CrinLikoM BonbLluasi, Heob-
X0AMMO Ha4vaTb BTOpOW 6M1ok ntepaumm. HoByto MCX0AHYH0 BENMYMHY Q\',‘grﬂ, pasHyto 35 BT, BbiuncnsioT no coopmyne (D.5).
PesynbTathl BTOpOro 6noka utepauuv npueegeHsl B Tabnuue D.4.

Tabnwnuya D.4 — Pesynbtatsl Nnocne BToporo 6roka urepaumm

Wrepaunsa1 | § 1=44,5 tm.r1 = 38,0 tn,ewt1 =280 |t ow1 =317 | b wwi =280 | £y nw1 =280
Wrepauns2 | § ,=49,5 . r2 =43,0 fn.ew2 =33,0 |t sw2 =36,7 | T ww2 =330 |ty nw2 = 33,0
Wrepauns 3 | § 3=51,3 tn.r3 =44.8 fn ews =348 |t sw3 =385 | o wwa =348 |t nw3 =348
Wrepauns4 | § ,=519 tm. ra =454 fn.Ewa =354 | B swa =391 |t owwa =354 |t nwa =354
Wrepaunsa 5 | f 5 =521 tn rs =45,6 tn. Ews =356 | fm sws =393 | tr wws =35.6 | fn nws = 35,6
Wrepauna 6 | § ¢ =52,1 tm.re = 45,7 tn. Ewe =356 |t swes =394 | tm wwe =356 | i nwe =356
Wrepaumn 7 | § 7 =52,2 tm, r7 = 45,7 tm, ewz =357 | tm owz =394 | tn wwy =357 | f nwr =357

k1 . B
| vent — Qventl =3,6 Br.

TemnepaTypa BHYTPM KOPIyca ¢ BOWHON CTEHKOM cocTasnnaeT 52,2 °C.
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Npunoxenne OA
(cnpaBouHoe)

CBefileHUs1 0 COOTBETCTBUU CCBIIOUYHLIX MeXAYHapoAHbIX CTaHAAPTOB CChINTOYHbIM
HaluoHanbHbIM cTaHaapTaMm Poccuitckon denepauum

Ta6bnwuuya OJAA

O603Ha4eHne CCbINOYHOro CreneHb 0O603Ha4YeHne U HAUMEHOBaHUE COOTBETCTBYIOLLETo
MeXayHapoaHoro craHaapTa COOTBETCTBUA HauuoHansHoro craHgapra Poccuiickon ®eaepauun
IEC 60297-3-101(2004) IDT FOCT P M3K 60297-3-101—2006 «KoHCTpyKumMn Hecylme

6a30Bble PaaNO3NEKTPOHHBLIX cpeacTB. brnoyHbie kapkackl u CBS-
3aHHble C HUMU BCTaBHble 6nokn. Paamepbl KOHCTPYKUMIA cepym
482,6 mm (19 aloiiMOB)»

IEC 60297-3-102(2004) IDT FOCT P M3K 60297-3-102—2006 «KoHCTpyKuMmu Hecywme
6a30Bble PaAVMO3NEKTPOHHbIX cpeacTB. Pykositka wuHXekTo-
pa-aKcTpakTopa.

Pasmepbl KOHCTPYKUMIA cepym 482,6 mm (19 AloMmoB)»

IEC 60297-3-103 (2004) IDT FOCT P M3K 60297-3-103—2006 «KoHCTpyKumMn Hecylwme
6a30Bble PagnoO3NEKTPOHHbIX cpeacTB. Cuctema Knouen u no-
BUTENb ANA YCTAHOBKU. Pasmepbl KOHCTPYKLMM cepum 482,6 mm
(19 provimoe)»

IEC 60297-3-104 (2006) IDT FOCT P M3K 60297-3-104—2009 «KoHCTpyKuMKn Hecylume
6a3oBble paanoaNeKTPOHHBIX cpeAcTB. Pa3mepbl 6nouHbIX Kap-
KacoB U BCTaBHbIX BIIOKOB, 3aBUCALWME OT CEPUUN NMPUMEHSIEMbIX
pazbemoB. Paamepbl KOHCTPYkUuii cepum 482,6 mm (19 gionmos)

IEC 60721-2-4:1987 MOD FOCT P 53615—2009 (M3K 60721-2-4:1987) «Bospew-
CTBME MPUPOAHbIX BHELIHWX YCINOBWUI HA TEXHUYECKUE N3aenus.
O6wasn xapaktepucTuka. ConHeYHoe U3nydeHne u Temnepary-
pa»

IEC 60917-1:1998 IDT FOCT P M3K 60917-1—2011 «MoaynbHbIi NpUHUMN MNo-
CTPOEHUS MEXAHUYECKUX KOHCTPYKUMI Ans 6a30BbIX HeCcyLmux
KOHCTPYKUUI Ansi 3NeKTpoHHOro obopyaoBaHusi. YacTte 1.

O6wwun ctaHaapT»

IEC 60917-2:1992 IDT FOCT P M3K 60917-2—2011 «MogynbHbIF NpyvHUMA NO-
CcTpoeHusi 6a30BbIX HECYLUMX KOHCTPYKUMIA AN SNEeKTPOHHOro
o6opyaoBanusi. Yacte 2. CekunoHHbIn cTangapT. KoopavHauw-
OHHble pa3mepbl MHTepdenca 4na HeCYLNX KOHCTPYKUMIA C LWa-
rom 25 mm»

IEC 60917-2-1:1993 IDT FOCT P M3K 60917-2-1—2011 «MoaynbHbI NpUHUMN No-
CTpoeHusi 6a30BbIX HECYLUMX KOHCTPYKUMIA AN SNEeKTPOHHOro
obopyaoeaHus. YacTe 2. CekUMOHHLIN cTangapT. KoopauHaum-
OHHble pa3mepbl MHTepdenca 4na HeCyLNX KOHCTPYKUMI C LWa-
rom 25 mm. Pasgen 1. [letanbHbii cTaHgapT. Pasmeps! wkados
M CTOEK»

IEC 60917-2-2:1994 IDT FOCT P M3K 60917-2-2—2013 «MoaynbHbI NpUHUMN Mo-
CTPOEHUS MEXAHUYECKMX KOHCTPYKUMI ANsi paguoanekTpoHHbIX
cpenctB. YacTtb 2. CekunoHHbIM cTaHaapT. KoopanHaUNOHHbIe
paamepbl vHTepdenca Anst HeCcylWMX KOHCTPYKUUIM C LLIAarom
25 mm. Pasgen 2. [leTanbHbiii cTangapT. Pasmepbl 6rioyHbIX kap-
KacoB, laccu, o6beanHUTENBHLIX NnaT, nepeaHux naHenew u
BCTaBHbIX OIOKOB»
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O603HaveHne CCbINOYHOro CreneHb 0O60o3Ha4YeHne 1 HaMMEHOBaHVE COOTBETCTBYHOLLIErO
MEeXAyHapOOHOro cTaHaapTa COOTBETCTBUSA HaLMOHanbLHOro craHaaprta Poccuiickon Pepgepaumm
IEC 60917-2-3:2006 IDT FOCT P M3K 60917-2-3—2009 «KoHCTpyKUMU Hecylume Ha-

30Bble pagnoaneKTPOHHbIX cpeacTB. KoopauHauvoHHble pasme-
pbl uHTEpdenica ans 6a30BbIX HECYLLUMX KOHCTPYKLUUIA C LLUArom
25 mMm. Paamepbl ans 6rnoYHbIX KapkacoB, waccu, obbeanHu-
TenbHbIX NnaT, NepeaHnx NaHenen u BCTaBHbIX OOKOB»

MpumeyaHune—B HacToswWwel Tabnuue MCNonb3oBaHbl cneayowme 0603Ha4YeHUs1 CTeNeHn COOTBETCTBUS

CTaHAapTOB:

- IDT — ngeHTn4yHble cTaHaapThI;
- MOD — moanduumpoBaHHble cTaHaapThbl.
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IEC 60297-2:1982
IEC 60721-2-4(1987)

IEC 60917-2(1992)

IEC 61587-1:1999

IEC 61969-1(1999)
IEC 61969-2(2000)
IEC 61969-3(2001)

EN 300019:1999

EN 300119
EN 13363:2003
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Bubnuorpadua

Dimensions of mechanical structures of the 482.6 mm (19 in) series. Part 2: Cabinets and
pitches of rack structures

Classification of environmental conditions. Part 2: Environmental conditions appearing in
nature. Solar radiation and temperature

Modularorderforthe development of mechanical structures forelectronic equipment practices;
part 2: sectional specification; interface coordination dimensions for the 25 mm equipment
practice

Mechanical structures for electronic equipment. Tests for IEC 60917 and IEC 60297. Part 1:
Climatic, mechanical tests and safety aspects for cabinets, racks, subracks and chassis

Mechanical structures for electronic equipment. Outdoor enclosures. Design guidelines
Mechanical structures for electronic equipment. Outdoor enclosures. Dimensions of cabinets

Mechanical structures for electronic equipment. Outdoor enclosures. Part 3: The
environmental demands concern, testing and safety

Environmental engineering (EE) — Environmental conditions and environmental tests for
telecommunications equipment

European telecommunication standard for equipment practice
Solar protection devices combined with glazing — Calculation of solar and light transmittance
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YOK 621.396:69:006.354 OKC 31.240 302 OKCTY 6703

KntoueBble cnoBa: anekTpoHHas annapartypa, kopnyca, MeTo OLEeHKN TenoBbIX XapaKTepUCTUK, KOMMIEKChbI
ctangapToB M3K 60917 n MOK 60297, pacyeT TemnepaTypHbIX PEXMMOB
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