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MNpepgncnoBne

1 NOATOTOBJ/IEH O6wWecTBOM C OrpaHW4YeHHOl! OTBETCTBEHHOCTbIO «ABaHrapg-TexCt» (OOO «ABaH-
rapg-TexCrt»), OTKpbITbIM aKkunoHepHbiM o6uiecTBOM «ABaHrapa» (OAO «ABaHrapa») n ®egepanbHbiM rocy-
OAapPCTBEHHbIM GHAXETHbIM yupexaeHunem «Poccuiicknii MHCTUTYT cTaHgaptusaynn» (Prey «POT») Ha oc-
HOBe OoMLManbHOro nNepesofa Ha PYCCKWIA A3blK aHr1053bI4YHON BEpCUM yKa3aHHOTro B MyHKTe 4 cTaHpapTa,
KOTOPbIA BbINO/THEH POCCUICKON KoMuUccuein akcneptos MIK/TK 48D

2 BHECEH TexHuyeckum KomuTeTom no ctaHgaptusauum TK 420 «Ba3oBble Hecylw e KOHCTPYKLWUU,
nevaTtHble nnaaTbl, C60pPKa M MOHTAX 3/IEKTPOHHbIX MOAY/ei»

3 YTBEPX/OEH W BBEAEH B OEWCTBUE [Mpukasom ®enepanbHOr0 areHTCTBa MO TEXHUUYECKOMY
perynnposaHuio 1 metponorum ot 26 mas 2022 r. Ne 380-cT

4 HacTofwWwmnii cTaHAapT UAEHTUYEH MeXAayHapoaHoMy ctaHfapty MOK 62610-5:2016 «MexaHuuyeckne
KOHCTPYKLMUWN ANA 3/1EKTPUYECKOTO U 3NEeKTPOHHOTo 060pyoBaHNA. YnpassieHne TeMnepaTypHbIMU pexmumamu
wKadgos, COOTBETCTBYOLWMNX cTaHAapTam cepuii MOK 60297 n M3OK 60917. YacTtb 5. OueHka athheKTUBHOCTH
oxnaxpaeHusa wkados, yctaHaBnuBaeMblX BHYTpu nomeweHunsa» (IEC 62610-5:2016 «Mechanical structures
for electrical and electronic equipment — Thermal management for cabinets in accordance with IEC 60297
and IEC 60917 series — Part 5: Cooling performance evaluation for indoor cabinets», IDT).

HanmeHoBaHue HacTofAWero craHgapra U3MEHEHO OTHOCUTEs/IbHO HaMMeHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa Ans npuBepeHns B cootBeTcTBue ¢ FTOCT P 1.5—2012 (nyHKT 3.5)

5 BBEJAEH BIMEPBbIE

6 HekoTopble 3neMeHTbl HAcToAWero craHgapra mMoryT O6bITb 06bEKTAMU NAaTEHTHbIX npas

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EeHbl B CTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 1. Ne 162-9®3 «O cTaHgapTu3aunnm B Poccuiickon depgepauun». MIHpopmauns o6 ns-
MEHEHMAX K HAaCToALleMy CTaHgapTy Ny6ankyeTCcs B eXerogHoM (Mo COCTOSAHMIO Ha 1AHBapsa TeKyLlero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
M NONpPaBOK — B eXeMeCAYHOM MHGOPMAaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HaCTOALWEro cTaHjgapTa cooTBeTCTBYyWLee yBegomneHne byageT
ony6/IMKOBaHO B GaMKanliem BbINyCKe €XeMeCAYHOro MHGOPMaLWOHHOIO ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAasa UHpopMmauns, yBefoMeHne U TeKCTbl pasMelLalnTCca Takke B WH-
hopMaLMOHHONM cucTeMe 06Lero nosb3oBaHnsa — Ha odpmumManbHOM cainTe ®efepasbHOro areHTCcTBa Mo
TEeXHUYECKOMY perynmpoBaHnio 1 MeTponorum B ceTu NMHTepHeT (Www.rst.gov.ru)

© IEC, 2016
© Odopmnenne. drbyY «PCT», 2022

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM YacTUUYHO BOCMPOM3BEEH, TUPAXUPOBAaH W pac-
npocTpaHeH B KauecTBe opuLManbHOIO U3gaHus 6e3 paspeweHna defepasbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui0 1 MeTposioruu


https://www.mosexp.ru
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BBepgeHne

LWkadbl, ycTaHaBnnBaemMble BHYTPU MNOMELEHWSA, KOTOpble COoAepXaT 3/1eKTPOHHOe obopypoBaHue BO
BCTaBHbIX 6/10Kax u/mnum waccu, obecneynBaT oxNaxaeHne HEeCKONbKAMU pasnyHbIMK cnoco6amMu B 3aBu-
CUMOCTKN OT TENNIOBOW Harpyskm obopygoBaHus B wkady. B 60nbwnHCTBE cnAyvyaeB ANa OXAaXAeHUS UCNOoNb-
3yeTca BO3AylWHasa KoHBekuusa. Lkadbl MOryT 6bITb FEPMETUYHLIMU MU HETEPMETUYHLIMU U MOTYT 6bITb OC-
HalleHbl BEHTUAATOPAMMW ANSA NPUHYANTENbBHOTO BO3AYWHOIO OX1aXAeHMUA UK UCNOMb30BaTb OXNaxaeHne 3a
CYeT eCTeCTBEHHON KOHBeKUNN 6e3 BEHTUNATOPOB. Kpome TOro, BCTaBHble 6/10KM MAKN LWACCU MOTYyT coAepxaTb
CO6CTBEHHbIE BEHTUASATOPbI WM UCNO/Ib30BaTb €CTECTBEHHYI KOHBEKUM. CUCTEMbl BO3AYWHON KOHBEKLUM
MCNONb3YTCA ANA OXNaXAeHWsa CUCTeM C HU3KOW W cpegHeli TennoBol Harpyskoi. Wkadbl, yctaHaBiuba-
eMble BHYTpW MOMeL,eHns, KOTopble cofepXaT BCTaBHble 6/10kM u/vunm waccu, cobpaHHbie C 3/IEKTPOHHbIM
o60pynoBaHMEM C BbICOKOI TeN/I0BOM Harpys3koi, Kak npaBun/io, OXNaxgarTcs BO34YX0-BO3AYLWHbLIMKU TEMNI0-
06MEeHHUKaMmn Manm BOAAHbIMW TEMNNO00OMEHHMKAMWN M HE paccMaTpuBalTCsA B HACTOALWEeM cTaHpapTe.

FepmeTnuHble wWKabl MCNONBL3YIOTCA ANA cucTeM, paboTalwWwmMx B NPOMbIW/IEHHON aTMocdepe, € ue-
Nblo 3aWKnThl 060pyfo0BaHNA OT HEGIAroONPUATHLIX YCOBUIA OKpyXalLwen cpegbl, TakKMX Kak Nblib AW BOoAda
(knacc 3awnTbl OT BHEWHNX BO3AENCTBUI), a Takke ANA CO6NOAEHNA MONOXEHNA 06 3/1€eKTPOMArHUTHON CO-
BMECTUMOCTUN N aKyCTUUYECKUX WymMax. HerepmeTuyHble Wwkabl Mcnonb3ywTcsa B oucax, naboparopmax nau
LeHTpax 06paboTkn AaHHbIX, B KOTOPbLIX YC/IOBUSA OKpyXawLlein cpelbl HaXo4aTCA MO KOHTPOIEM.

Oxnaxpawwasa cnoco6HOCTb 3/1€KTPOHHOTO wWkKada 3aBUCUT OT Tuna wkada: repMeTmyHoro Unm He-
repMeTUYHOro, cofepxallero Uan He cogepxaliero ycTpolictea nogayv Bosayxa, C BeHTUNAUMEn unu peuup-
Kynsauunei, a Takke OT TeN/I0BbIX HArpy30K U 4OMNOSHUTENbHbLIX CUCTEM OXNaxgeHua (npu Hanmuum) o6opypo-
BaHWA BHYTpWM WkKada.

Taknm obpa3om, npaBu/ibHOE onpejesieHne X0N0L4O0MNPOU3BOAUTENbHOCTU MYCTbIX 3/IEKTPOHHbLIX LWKa-
hoB AN pasNIMYHbIX CUCTEM, NpeLcTaBNsaeT TPYAHOCTb. B HacTosAweM cTaHgapTe NpeacTaB/ieH YNPOLWEeHHbI
MeTo[ OUueHKN obuweli athPeKTUMBHOCTM OXaXAEeHUSA NYyCTbIX WKagOB, yCTaHaBAMBAEMbIX BHYTPU NOMELLEHUSA
N COOTBETCTBYHLWMX CTaHAapTam cepuin MIK 60917 n MK 60297.

Llenbi HacToswero ctaHgaprta ABnseTcs knaccuurkayuma MmeTo[0B oxXax4eHUa nycTblix WwWkados, ycTa-
HaB/MBaeMblX BHYTPU NOMeELLEHNS, yNpoLwWeHne Tenaorngpasanyeckux qQopmyn A8 OUEHKU M knaccuduka-
UMM oxsaxpgarwumnx cnocobHOCTel WKagoB, a Takke AEMOHCTpPaUMsa oxaaxagatwUmnx cnocobHocTell wkados
TUNOBbIX Pa3MepoB Ha OCHOBe cTaHfapToB cepuii M3K 60917 nnm M3K 60297.

HacTosiwunii cTaHfapT N0o3BOMSET MOMb30BATENSAM BbiGMpaTb MOAXOASLUIME ANA UX CUCTEM pelleHuns

AN OXNaxXAeHus WKadgos..
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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

KOHCTPYKUMN MexaHu4veckue Ans pasmelleHnss 1 MoHTaxa
3/1EKTPUYECKOT0 U 3/IeKTPOHHOIo 060pyA0BaHusA

YMNPABJIEHVE TEMMEPATYPHbIMA PEXVMAMW LWWKA®OB,
COOTBETCTBYOUWMNX CTAHOAPTAM CEPUIM M3K 60297 N M3K 60917

YacTtb 5

OueHka ath(PEeKTUBHOCTY OX/TaXAeHNs WKagoB, YCTAHOB/IEHHbIX BHYTPY NMOMELLEHUS

Mechanical structures for placement and installation of electrical and electronic equipment.
Thermal management for cabinets in accordance with IEC 60297 and IEC 60917 series.
Part 5. Cooling performance evaluation for indoor cabinets

Jata BBegeHus — 2022—12—01

1 O6nactb NpUMeHeHUs

HacTtoAawwnin ctaHgapT onpegensieT MeTo4 OLEHKM XOM040MNPOU3BOAUTENBHOCTU MYCTbiX WKagoB, CO-
OTBETCTBYWOLWUNX cTaHgapTam cepuin MOK 60297 n M3K 60917, npenmyu,eCTBEHHO MNPX OX/1aXAEHUN 3a cyeT
BO34YLIHON KOHBEKLMUMN.

2 HopmaTtuBHble CCbhISIKA

B HacTodAWwem cTaHgapTe HOPMATUBHbLIE CCbIJIKM OTCYTCTBYIOT.

3 TepmuHbI U onpegeneHns

B HacTosweMm cTaHAapTe MPUMEHEHbl cnefyllWne TEPMUHbBI C COOTBETCTBYHOLWMMY onpefeieHUussMU:

3.1 BeHTMNAuMA (ventilation): ABuxeHne Bo3ayxa BHYTpW WkKada, Bbi3biBaloWwee 3aMeHy BHYTPEHHEro
BO34yXa BHELWHUM BO3AYXOM W3 OKpyxatuwein wkad cpesbl.

3.2 nogbemMHas cuna (buoyancy): Cuna Bo3gyxa, AeiicTByllas B HanpaB/eHUU, NPOTUBOMO/IOXHOM
HanpaB/IEHUID CUMbl TAXECTU, KOTOpasi co3faeTca pasHuuel B NJIOTHOCTU BO3Ayxa M3-3a pas3Hulbl TeMmnepa-
TYp MexAy BO34YXOM BHYTPWU U CHapyXu wkada.

3.3 ecTecTBeHHaa BeHTUNnAuusa (natural ventilation): OBuxeHne BO3Ayxa, Bbi3biBaeMoe MNOABLEMHONA
CUNoii.

3.4 npuHyguTenbHoOe BO3AYLWHOE oxflaxaeHue (NnpuHyguTenbHasa BeHTunayus) (forced air cooling,
forced ventilation): BeHTunauua yctpolicteaMu nogayv sosgyxa.

3.5 oxnlaxgeHue ecTeCTBEHHOW KOHBekuuein (natural convection cooling): OxnaxaeHue 3a cuet
€CTeCTBEHHO BO34YWHON KOHBEKLUW U TENOU3NTYUYEHUS.

3.6 ycTpoiicTBO noga4ym Bo3gyxa (air moving device): YcTpoiicTBo, co3falliee ABUXEHUE BO3ayXxa,
HanpuMep BeHTUNATOPbLI, 064yBbl U Apyroe o6opyaoBaHMe A58 NPUHYAUTENILHOTO ABUXEHUS BO3AyXa.

3.7 repmMeTuUYHbIN WKadg 6e3 ycTpoiicTB nogauynm Bo3ayxa (sealed cabinet, without air moving
devices): Wkad, He ocHaW,EHHbI BEHTUAALUOHHBIMW OTBEPCTUAMU, HE 060PYAOBAHHLIN yCTpONCcTBaMu no-
Jauun Bo3ayxa, B KOTOPOM Tensio nepejaeTcs BO BHELIHIOW cpeay 3a cHeT eCTeCTBEHHON KOHBEKUMW M Tenno-
M3Ny4YeHUs OT BHELWHNX NOBEPXHOCTel wkada.

M3pgaHne odumymnanbHoe
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MpumeuyaHne — TemnepaTypa BHYTPEHHEr0 BO3Ayxa YBE/NMYMBAETCS MOCTEMNEHHO, OT HIDKHel YacTu wwkada
K BEPXHEIA.

3.8 repmMeTunyHbIN WKag cycTpoiicTBaMu nofadm Bo3ayxa (sealed cabinet, with air moving devices):
lWkad, He OCHalleHHbIi BEHTUAALNOHHBIMU OTBEpPCTUAMMU, 060PYAOBAHHbLIN yCcTpoincTBamMy nogayn Bo3gyxa
ONA peuupkynauum BHYTPeHHEro Bo3gyxa, B KOTOPOM Tenso nepefaetcs OT MOBEPXHOCTW likada BO BHeww-
HIOID OKpYXaloLWyo wkad cpefy Kak 3a cyeT KOHBEKUUM (MPUHYAWNTENbHOW BHYTPWU, ECTECTBEHHON CHapyxXwu),
TaK U 3a cHeT Tennon3nyyeHuna.

MpumeuyaHune 1— FepMeTUyHbIii WKad 6e3 yCTPONCTB nojaun BO34yXa, KOTOPbI COAEPXUT CUCTEMBbI BCTaB-
HbIX G/IOKOB WM LIACCK C YCTPOWCTBAMM NoJauM BO3AyXa, MOXET GbiTb 3KBUBASIEHTEH FepMeTUYHOMY LKady C YCTPOii-
CTBaMy MoJa4n Bo3ayxa.

MpumevyaHue 2— Xoi0A0NPON3BOANTENBHOCTL 3TOTO THNA WKaga paBHa NPOU3BOAUTENBHOCTY TePMETUYHO-
ro wkagpa 6e3 ycTpoicTB nogaun Bo3ayxa, NOCKO/IbKY MexaHW3M fnepeadyn Tensa Bo BHELWHIOW CPeay UAEHTUYEH, OfHAKO
TemnepaTypa BHYTPEHHEro BO34yxa BblpaBHEHA.

3.9 HerepMmeTMUHbIN WKag 6e3 ycTponcTBa nogayum Bosgyxa (non-sealed cabinet, without air moving
devices): Wkad, B KOTOPOM Tenjo nepefaeTcs 3a CYeT eCTeCTBEHHON KOHBEKLWM U3 NpPefyCMOTPEeHHbIX BEH-
TUNSALUOHHBLIX OTBEPCTUIA, U, KPOME TOro, Tenao nepegaeTcss BO BHELWHIOW cpefy 3a cUeT eCTeCTBEHHOI KOH-
BEeKUUN U Tenz1on3niy4yeHnsa OoT BHELWHNX I'IOBerHOCTeVI LIJKaq)a.

M punmevdyaHune — NCTOYHUKOM BO34YLIHOIo NOTOKa OT €CTeCTBEHHOIA BEHTUNAUUN ABNAETCA TOJIbKO BblTa/lKu-
BaloLlas cuia Bo3gyxa BHYTpU LWkadha, Aaxe Npu HaIMuMm CUCTEM BCTaBHbIX 6/10KOB WM LIACCU € YCTPOCTBaMK nofaum
BO3/yXa, 3a WCK/HYEHNEM C/lyyaeB, Korga BO3AyLUHbIA MOTOK OT YCTPOWCTB nojayu Bo3ayXa BbIXOAWUT HEMNOCPEACTBEHHO
Hapyxy n3 wkada.

3.10 HerepMeTU4HbIN WKad c ycTpoicTBamMn nogadun Bosayxa (non-sealed cabinet, with air moving
devices): Wkad, 060pyA0OBaHHbIA ycTpocTBaMM Mojavynm Bo3gyxa M BEHTUAALMOHHLIMU OTBEPCTUAMMU.

MpumeuyaHne — B 3aBUCKMOCTM OT PacnoiOXeHUss YCTPOICTB AN nojaun Bosdyxa As 3Toro Tuna wkada
MCNOMb3YIOT ABA PEXMMA OXNAXKAEHUS: PELUPKYNALNA Y NPUHYAUTENbHAsS BEHTUNSALNS.

3.11 ycTpoicTBa nogayn Bo3ayxa Ha BCTaBHOW 6/10K <peyunpkynauma> (air moving devices on the
subrack <forced ventilation>): LWkadc, o6opyaoBaHHbIN BCTaBHbIMKW 6/10KaMKW W/MAKM WaccK € ycTpohcTBamm
nogayv Bo3gyxa.

MpnmeuyaHne — Bo3agyx BHYTpU WkKada peuupKyImpyeTcs BEHTUNATOPaMU, YCTAHOBEHHbIMW Ha BCTaBHOM
6/710Ke WK LAcCU, HO He BEHTUNPYETCS VMM.

3.12 ycTpoiicTBa nogaun Bo3gyxa Ha wkady NMpuHyantTenbHasa BeHTUNALUA> (air moving devices
on a cabinet <forced ventilation>): LWWkad), 060pyfoBaHHbI yCTpolicTBAMU NOJayM BO3[yXa Ha BEPXHEW, HUX-
Heli nnu 3agHell Kpblwke wkada, HE3aBUCUMMO OT TOrO, YCTAHOB/IEHbl BEHTUAATOPbI BHYTPU WM CHapPYXwu
wkadga.

MpumevyaHne 1— YcTpoiicTBa Nojayn Bo3adyxa 3acTaBsiioT BO3AYX BbIXOAUTb U3 WKada Yepes BEHTUNALMNOH-
Hble 0TBepcTUA. ECM BO3AYLUHLIA NOTOK OT YyCTAHOB/IEHHbIX HA LKadyy YCTPOWCTB NoAaun BO3Ayxa NPEeBbLILIAET COBOKYM-
Hblii BO3AYLUHbLIA MOTOK OT YCTAHOB/EHHbIX B LUKA(y CUCTEM BCTaBHbLIX 6/10KOB /UM LUACCH, MOBLILLEHUE TEMNepaTypsbl
BHYTPU LLKaha MOXET GblTb HyNeBbIM.

MpumeyaHune 2— Ecnv BO3AYLWHbIA NOTOK OT YCTAHOB/IEHHbIX Ha LIKady YCTPOCTB Nojauu Bo3gyxa MeHee
COBOKYMHOr0 BO3JYLIHOMO NOTOKA OT YCTAHOB/IEHHbIX B LKAy CUCTEM BCTaBHbIX 6/10KOB U/UMK LWIaccK, 3TO NpUBELET K pe-
LMPKYNsiLuy BO3ayxa BHYTpY LWkada. MakcrmasbHasa TeMnepartypa Bo3gyxa BHYTPM wwkada 6yeT paBHa MakCUMasbHOM
TemnepaType BO34yxa Ha BbIXOAEe U3 CUCTEMbl BCTaBHbIX G/I0KOB W/MK LWaccu.

3.13 ynpouieHHas oueHkKa appekTMBHOCTU oxnaxaeHnsa (simplified cooling performance evaluation):
MeToA OUEHKW Tenn0BOW Harpysku wkadga Ha OCHOBe BblGpPaHHOro MexaHu3ma OoxnaxgeHus, f0nycTUMOro
npegena TemnepaTtypbl BHYTpU lWkada, o6bI4HOW TemnepaTypbl/BNaXHOCTU OKpyxXatowein cpedbl n rabaput-
HbIX pasMepoB BblOpPaHHOro ANA cucTeMbl Wkada.

MpumeuyaHune 1— Kputepun onpegeneHns ycnoBuin Ans ynpoLeHHON oueHkn 3peKTUBHOCTY OXTaXAeHUs
npueefeHsl B pasgerne 5.

MpumevyaHne 2 — [lpegnonaraeTcs, 4YTO MCMO/b3YKOTCA LIKadbl, YCTaHOB/IEHHblE O0TAEeNbHO. Ecnu wkadbl
pacnonoxeHbl BAOMb CTEHbI 34aHWA WU YCTAHOB/EHbI BNIOTHYIO APYr K ApYyry 60KOBbIMU WUAWN 3aHUMUN CTOPOHaMK, 3-
(hEKTMBHOCTb OX/TaXAEHUA MOXET CHU3UTbLCA M3-3a NOTepu naowaamn noBepxHoCTH Tensonepegaun.
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3.14 o6bl4HOE NOBblWeHUe TemnepaTypbl (typical temperature rise): Wkad ¢ npeBbilEeHUEM BHY-
TpeHHeli TemnepaTypbl Ha 10 K no cpaBHeHUO ¢ TeMnepaTypoii okpyxatuieil wkad cpensbl.
MpumeuyaHue — ITOT YpOBEHb CnefyeT NPUMEHsTb A5 WKadoB, KOTOPble He coepXaT KOMMOHEHTOB C Bbl-

COKOI1 TENMIOYCTONUMBOCTLIO B CMCTEMAX BCTaBHbIX 6/10KOB /MK waccu. Cuctema wwkada MoxeT 6blTb YCTaHOB/EHA B
YC/TOBUAX OTHOCUTE/ILHO BbICOKOW TemMnepaTypbl OKpyXaloLlei cpegbl.

3.15 pacwwunpeHHOe NoBblWeHWe TeMmnepaTtypbl (extended temperature rise): Wkad ¢ npeBbilWleHneEM
BHYTpeHHel TemnepaTtypbl Ha 20 K no cpaBHeHU0 C TemnepaTypoii Okpyxallen wkad cpegbl.
MpumeuyaHue — ITOT YpOBEHb CrieayeT NPUMEHATb ANS WKadoB, KOTOPblE COAEPXAT KOMMNOHEHTbI C BbICOKOM

TEN/I0ycTOMNUYMBOCTbIO B CUCTEMAX BCTaBHbIX 6/10KOB M/MK waccu. CucTema wkadga MoxXeT 6biTb yCTaHOB/IEHa B YC/10BU-
AX MOHWXEHHOW TeMnepaTypbl OKpyXaloLlei cpefbl, kKak NpaBusio, KOHTPOUPYEMOIi KOHAULMOHEPaMK.

4 Kputepuu onpefesieHns Kracca oxnaxaeHus wkadga

Ons oueHkn oxnaxpatuieil cnoco6HOCTU WKaga UCNONb3YKT cneaylouine knaccumkaymoHHble Kpu-
Tepuu Tuna wkadga:

- repmMeTuyHOCTb (pucyHknm la u 1b) unm HerepMeTUYHOCTb (BEHTUIMPYEMOCTb) (pUCyHKM 2a, 2b u 3)
wkada;

- oTcyTcTBMe (pucyHku la, 2a) munm Hanuume (pucyHkn 1b, 2b n 3) B WwkKady ycTpoiCTB nogayn Bo3ayxa;

- Ha/lMuyme ycTPOWCTB Mogaunm BO3gyxa Ha BEpPXHeEN Maun 3agHeil Kpbiwke wkadga (pucyHok 3).

t Tt t tt

a— repmeTnuHbIi Wkad 6e3 ycTpoiicTe nogayn Bo3gyxa b— repmeTuyHbIii Wkad ¢ ycTpoiicteamu nogayn sosgyxa
(ecTecTBEHHaA KOHBEKLUA) (ecTecTBEHHas KOHBEKLWSA)

PucyHok 1— OxnaxpeHune ecTeCTBEHHO KOHBeKuuel
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BeHTUNSLMOHHbIE OTBEPCTUSA BeHTUNALMOHHbIE 0TBEPCTUSI
a— repmeTuUyHbIN Wkad 6e3 yCTpoiCTB nojayun Bo3gyxa 6 — TrepmMeTUYHbI WKad C YCTaHOBJIEHHbIMM B CUCTEME
(c BeHTUNAUNENR) BCTaBHbIX G/I0KOB W/MAW LWaccyu ycTpolcTBamMu nojayn Bo3gyxa

(c BeHTUNALMEN)

PucyHok 2 — OxnaxaeHue ecTeCTBEHHOW BeHTUNAUMel

HerepmeTuuHbIil WKag € yCTPOWCTBAMU MOAAYU BO3AyXa, YCTAHOB/IEHHbIMU Ha WKagy U B CUCTEME BCTaBHbIX G/I0KOB W/UMM wwaccu
(c BeHTUNAUMEI)

PucyHok 3 — MpuHyanTenbHOe BO3AyLIHOE OXNaxaeHne

5 Oxnaxpgatowas cnocobHOCTb WKadoB

5.1 O6uwune cBegeHns

B HacToslWem pasaene npuBefeHbl knaccuukauus MeToa0B OXNaxAeHUs WKagos, ycTaHaBINBAEMbIX
BHYTPU NMOMeLLeHNsa, U Npoueaypbl pacyeta ANa KaxAoih oxnaxgatlweil cnoco6HOCTU WKagoB.

4
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5.2 MeTogbl OX/1aXAeHns wkagoB, ycTaHaB/IMBaeMbIX BHYTPU NOMELLEeHUs

5.2.1 Knaccudunkaymsa metogoB oxaaxgeHus
Knaccucdukayua metofoB oxnaxaeHus o6o6uWeHHO npeacTaBneHa B Tabnuye 1.

Tab6nuya 1— Knaccugukauma MeTofoB OXnaxaeHus

YcTpolicTBa o MeToz oxnaxaeHuns
Fepme- CnpaBoYHbIi
Twvn OnpepenexHve nogauu BeHTunmpyemocTtb n hopmyna pacyeta
TUYHOCTb PUCYHOK ~
BO3ayxa oxnaxpawouien cnoco6bHoCcTKn
A Cm. 3.7 Het PucyHok la EcTecTBeHHasi KOHBEKL S
Aa Her (cm. 5.3)
B Cwm. 3.8 Ja PucyHok 1b n
c Cm. 3.9 Het EcTecTBeHHas PUCYHOK 28 E(recrpennan BeHTURALNS
D Cm. 3.11 BEHTUNAUNSA PUCYHOK 2b (cm. 5.4)
Het n
fla MpuHyanTensHas PUHYANTENLHOE
E Cm. 3.12 prRyA PucyHok 3 BO3/YyLIHOE OX/axaeHne
BEHTUNALMA (cm. 5.5)

5.2.2 Oxnaxpgatouime cnocob6HOCTU

OCHOBHOI pacyeT BO3AYWHOrO OXJaXeHUs, UCNONb3yeMblii B HacToslWeM cTaHfapTe, NpeAcTaBfieH
HUXe.

Oxnaxpalwulyio cnoco6HOCTb liKadga, ycTaHaBNMBaeMOro BHyTpM nomeuieHus, Q, BbIUMCASAT No ¢op-
myne

Q=Qs+

rae Qs — TennooThava OT NOBEPXHOCTEN wkadga;
Qv — TennooTaava 3a cuyeT BEHTUAALUMU.

5.2.3 KoHuenuusa Anga noBbilWeHUA TemnepaTypbl

Mycte AT 6GypeT noBblWEHUEM TeMMepaTypbl BO3gyxa BHYyTpu wkada. Mycte ATS 6GyaeT noBblWEHUEM
TemMnepaTtypbl NoBepxHOCTU wkada. CooTHOWEHNE MexXAy AaHHbIMW ABYMA BennynHamu JOnyckaeTcs oue-
HUTb cnepylowmnm o6pasom: ATScoctaBnsieT nonosuHy AT:

AT's = ATI2

Ecnu wkad repMeTUYHbIli, NOBbILWEHWe TeMnepaTypbl BHYTpPW wkada crefyeT U3MepsaTb No cpepHeit

TemnepaTtype. Ecnv wkad HerepmMeTUYHbIl, MOBbIWEHME TemMnepaTypbl ciefyeT U3MepsATb No TemnepaTtype
BO3JyXa Ha BbIXofe M3 LWKada.

5.2.4 [lonycTuMble npefesibl NOBbIWEHNA TeMnepaTypbl
JonycTumoe noBbllWeHne TemnepaTypbl WkKaga 3aBUCUT OT yCTONUYNBOCTU YCTAHOB/IEHHbIX BHYTPU KOM-

NMOHEHTOB K BbICOKMM TemnepaTtypam. [MoBblileHne TemnepaTypbl lWkada cneayet knaccuuuuposaTtb Mo
[BYM YPOBHSIM, NepeynucieHHbIM HUXe:

- 06blyHOe noBbiweHne Temnepatypbl: AT = 10 K;
- paclwupeHHoe noBblilWeHne TemnepaTypsbl: AT =20 K.

5.3 OxnaxpgeHue eCTECTBEHHOW KOHBeKLUMeEN

Oxnaxpatuwas cnoco6HOCTb €CTeCTBEHHOW KOHBEKUMU NpUMeHsieTcs K repMeTMYHoMy wkady 6e3
YyCTPOWCTB Nnojayn Bo3ayxa U repMeTUYHOMY WKady € ycTpoiicTBamu nogauynm Bo3ayxa.
Oxnaxpgalouy cnoco6HOCTb €CTECTBEHHON KOHBEKL MU BbIUUCASAIOT MO ciefylouieii popmyne:

Qs=hs-A-ATs,
roe hs— koappuumeHT Tennonepegayn NOBEPXHOCTH, 3HadeHne hSAo0nxXHO cocTaBnaTe 8 BT/M2 mK;
A — cymma nnowagei BHeWHNX NOBEPXHOCTEN wWwKada, KPOMe HUXHEN.

MpumeyvyaHune — B 3HavyeHuu hSyLII/ITbIBaeTCH Tensonepegaya Kak 3a cHet ecTecTBEHHOM KOHBEKUNK, TaK K 3a
cyeT TennounsnyyeHunA.
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5.4 OxnaxpaeHue ecTeCTBEHHOI BeHTUNALUEN

Oxnaxpatwuias cnoco6HOCTb €CTEeCTBEHHOW BEHTUASALUN MPUMEHSETCA K HETEpPMeTUYHOMY WKady 6e3
YyCTPOWCTB nojaun BO3ayXxa W K HErepMeTUUYHOMY LKAy C yCTAHOBMIEHHbIMI HA BCTaBHOM 6/10Ke WX Laccu
ycTpoiicTBamu nogaum sosgyxa (C peunpkynauueiil). Oxnaxgarouyo cnoCo6HOCTbL eCTECTBEHHOW KOHBEKL WU
BbIUNCAAIT MO cneaylowei popmyne:

Q =Qs+Qy,
Os=hs-A-ATs,
Qv=p- Cp-un mAp - AT,

rae p — MNJOTHOCTb OKpyXalLlwero Bo3gyxa, 3HayeHne O0/DKHO cocTaBnAaATtb 1,2 krim3;
Cp — ypenbHas TeNJI0EMKOCTb OKpyXall,ero Bo3fyxa NpU NOCTOAHHOM [AaBfiIeHWU, 3HAYEHUE [OJIKHO
coctaBnate 1005 Ox/kr ¢ K;
M — CKOPOCTb BO34yXa €CTEeCTBEHHOW KOHBEKLWUU;
Ap — nnowanb NOBEPXHOCTW BEepPXHeW CTOPOHbI LWKada.
CKOpOCTb W M3MeHAeTCA B 3aBUCMMOCTM OT BbICOThbI WKada v NOBbIWEHNA TemnepaTypbl Wwkada. 3Ha-
yeHue N onpepensoT N0 PpUCyHKy 4.

CkopocTb W, m/c

BbicoTa wkada H, v
PucyHok 4 — CKOpPOCTb €CTeCTBEHHOI KOHBEKLUMU B 3aBMCUMOCTM OT BbICOThI LKada

Ha rpadyuke nokasaHa CKOPOCTb €CTECTBEHHOW BEHTUNALWUM WU B 3aBUCUMOCTU OT BbICOTHI LiKaga npu
06bIYHOM MoBbIWEHUN TemnepaTypbl AT = 10 K 1 pacwmpeHHOM noBblilweHun Temnepatypbl AT = 20 K.

5.5 [lMpuHypguTenbHOe BO34YLWHOE OXMlaxaeHne (MPUHYyAUTENbHAs BEHTUNSALUSA)

Oxnaxpatuias cnoco6HOCTb WKaga ¢ BEHTUNSALMEN, OXNaXAaeMoro 3a cueT NpUHYANTENbHOW KOHBEK-
uun, paccumTbiBaeTca no opmyne, NnpeacTaBfeHHOR Hke. Oxnaxgatwas cnoco6HOCTb NPUHYAUTENBHOTO
BO3JYLHOMO OX/IaXAEHNS NPUMEHSETCS K HerepMeTUUYHOMY WKay C yCTPOMCTBaAMM Nojadun Bo3gyxa ANs BeH-
TUASIUUKN, YCTAHOBNEHHBIMU HA BepXHeW MU 3aAHeil noBepxHOCTU wkada.

Q=Qs+ Qy,
Qs =hs-A- ATs,

QV=PuCp - F mAT,
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roe p — nNJIOTHOCTb OKpyXakuwero Bo3ayxa, 3HauyeHue JO/MKHO cocTaBnsATb 1,2 kr/m3;
Cp — yaenbHaa Tenn0EeMKOCTb OKpYXaluU,ero Bo3Ayxa Mpu NOCTOAHHOM [AaBfieHWU, 3HAYEHUE [OJIKHO
cocTtaBnaTtb 1005 [Ox/kr mK;
F — ckopocTb noToka BEHTUNATOPOB WKada.

5.6 TunoBble NpMMepPbl PacyeTHbIX OXfaxAarlWwmx cnocob6HocTel

Oxnaxpatwouiasa cnoco6HOCTb TOr0 UM MHOTO MeTofa OXNaxAeHus lwkadga, 06blYHOE M pacliMpeHHoe
MoBbILWEHME TeMnepaTypbl U pasmepbl WKada nNpeacTaB/ieHbl B Tabnuue 2. B cnyvyae repmeTMyHOro wkada
noBbilWEHNE TemnepaTypbl BO3jyXa B BepXHel yacTu wkaga MOXeT 6biTb Bblille 3HayeHus 7, npeacTas-
nsawwero coboii cpefHiol Temnepatypy wkadga. MNMpu pacyeTe crieAyeT yuuTbiBaTb PacnosioXeHue cucTem
BCTaBHbIX 6/10KOB U LIACCHU.

Ta6nuuya 2 — TunoBble NPUMEpPbl PacUETHbIX OX/TaX4alLWwmx Cnoco6HOCTEN

Pa3mepbl wkada, O6bl4HOE NoBbIWEHMEe TeMnepaTypbl PaclwupeHHoe noBbieHne Temnepartypbl
MM AT= 10 K (cm. 5.2.4) OT= 20 K (cm. 5.2.4)
Ectect- Ectect- MpuHyauTensHoe EcTtecTt- EcTtecT- MpuHypgnTensHoe
w - B BeHHas BEHHas BO3/YyLUHOE BEeHHas BeHHasn BO34yLUHOE
m\r;\!;ma nyDMHa b'EOTa KOHBEKLUA BEHTUALNA oxnlaxgeHune KOHBEKUMA  BEHTUIAUUSA oxnaxpaeHune
(cm. 5.3) (cm. 5.4) (cm. 5.5) (cm. 5.3) (cm. 5.4) (cm. 5.5)
W w w w w w
600 600 2000 210 1100 3600 410 2900 7100
800 900 2200 330 2300 3700 660 6000 7400
600 600 1200 130 740 3500 260 2000 7000
MpumeyaHne — Tpy NPUHYAUTENBHOM BO3AYLUHOM OX/T@XOEHUN Oxnaxjawlime cnocobHOCTM paccyuTaHbl

Ansa ckopocTtn notoka 1000 m3/y (0,28 m3c).
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MpunoxeHve A
(cnpaBo4HOe)

CnpaBo4yHasa nHopmaymns

A1l Pac4eT CKOpOCTU BO3ayXxa npu eCTeCTBEHHO BEHTUNALNN

padmkn Ha pucyHke 4 cocTaBfieHbl B pe3yfbTaTe aHanu3a ypaBHOBELUMBAOLWUX CUl. B BEHTUAMPYEMOM Lwkady
C eCTEeCTBEHHOWN KOHBEKUMEW CKOpOCTb BO3Ayxa [0/XKHa ypaBHOBELUMBATLCHA BblTaNKMBalOLWeEW CUMNOA B 3aBUCUMOCTU OT
COMPOTMBJIEHUA MOTOKY, Kak nokasaHo Ha pucyHke A.l.

BbiTankuarwlas cunia nponopuuoHanbHa BbiCOTe WKada 1 NoBblWeHWU0 Temnepatypbl. COnpoTUBAEHME MOTOKY
npevMyLLeCTBEHHO NPONOPLUOHA/IbHO COOTHOLLEHNI0 BXOAHbIX W BbIXOAHbIX OTBEPCTUA WKada. B HacTosAwem cTtaHpapTe
npegnonaraeTcs, YTO HWKHASA KPblllKa LWKada NosHOCTbIo npeAcTaBnseT coboil 0TBepCTUe, a BEPXHASA KpblllKka Lukada
OCHalleHa oTBepcTuaAMuM Ha 50 %.

ConpoTusfieHne noToky

BbliTasikmBatoLasa cuna

BHYTpeHHW BO3AyX

Temnepatypa I

CkopocTb U

ConpoTvB/eHNE NOTOKY

PucyHok A.1 — YpaBHOBeLLMBalOLWMe CU/bl BO34yXa BHYTpW Likada
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A.2 CnpaBo4Hasi MHJOpMaLusi O pesysibTatax MpPOBEPOYHbIX WCMbITaHU/ C MOMOLLLI MOZAENMPOBaHUS
C MPUMEHEHVEM METOZOB BbIYNCANTE/IbHOW ra3oAvHaMUKM

TunoBble MpUMepbl TEMNJI0BOr0 MOAENNPOBaHNUA A1 NPOBEPKM KOPPEKTHOCTWU MCMOJIb3yeMOoro MeToAa OLEeHKM no-
KasaHbl HWKe (CM. pucyHkn A.2—A.6). Mpumepbl NpeacTaBieHbl ANsA TMNoB Wwkados A—E, cooTBETCTBYHOLLUX Knaccudu-
Kauuu, npusefeHHoi B Tabnuue 1.

a) lepmeTunyHbIf WKad 6e3 yCcTpolCcTB Nogayn Bo3dyxa C eCTECTBEHHOW KOHBekuuen. Tun A

Pa3smepbl: 600 x 600 x 2000 m

O6opypgoBaHue: 7 BcTaBHbIX 6/10Kk0B, 10 KapT Ha BCTaBHOW 610K

TennoBasa Harpyska: 3 BT Ha KkapTy, o6was tensnootgada 210 Bt

YpoBeHb NOBbILWEHNA TeMmnepaTypbl: 06bl4yHOE noBbiweHne Temnepartypbl (AT = 10 K)
®poHTasIbHbIV BUL Bug, c6oky

PucyHok A.2 — Tpumep TenaoBoro mogenmposaHus. Tun A



FOCT P M3K 62610-5—2022

b) TepmeTnuHbIA WKad c ycTpoicTBamu ANs nepeMeLleHns Bo3ayxa, ecTecTBeHHas KoHBekuus. Tun B

Pa3mep: 600 * 600 x 2000 mm

O6opygoBaHune: 5 BcTaBHbIX 6/10koB, nnata 3 BT * 10, Bcero 30 BT Ha BcTaBHOW 650K, 1 BCTaBHOW 610K, nnata
10 BT x 2, nnata 4 BT * 10, Bcero 60 BT Ha BCTaBHOW 610K, C BEHTUASATOpaMu

Tennosas Harpyska: obuiee Tennosbigenexve 210 BT

YpoBeHb: 06bI4HOE MNoBbIeHne Temnepatypbl (Al = 10 K)

Temnepartypa, °C

1111 [

96,5 —H

82,4

68,3

40

®pOoHTasbHbIN BUA, Bwug, cboky

PucyHok A.3 — Tlpumep TennosBoro mofenvposaHusa. Tun B

10
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c) lepmeTuuHblli Wwkad, 6e3 BO34YXOBOAOB, ecTeCTBEHHas BeHTunsaumsa. Tun C

Pa3smep: 600 * 600 * 2000 MM

O6opypoBaHune: 10 BcTaBHbIX 6110k0B, 11 BT nnata * 10, Bcero 110 BT Ha BCTaBHOM 610K
Tennosas Harpyska: obuwee TennosbigenexHme 1100 Bt

YpoBeHb: 06bl4HOE MoBbileHWe Temnepatypbl (AT = 10 K)

Temnepatypa, °C

®pOHTasIbHbIN BUA, Bupg, c6oky

PucyHok A.4 — Tpumep Tennosoro mogenuposaHus. Tun C
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d) FepmeTuuHbIil WKad, ¢ BO3AYXOBbIMNYCKHbIMU YCTPOCTBAMMW, eCTeCTBEHHAA BeHTunAuma. Tun D

Pasmep: 600 * 600 * 2000 Mm

O6opygoBaHue: 6 BcTaBHbIX 6/10koB, 11 BT nnata * 10, Bcero 110 BT Ha BcTaBHOM 610K, 2 BCTaBHbIX 6/10ka, nnarta
22 BT x 10, Bcero 220 BT Ha BCcTaBHOW 6/10K, C BEHTUASAITOpaMu

TennoBas Harpyska: ob6uiee TennoBbigeneHne 1100 Bt

YpoBeHb: 06bluHOE MoBbllweHne Temnepatypbl (AT = 10 K)

®poHTasbHBIN BUA Bug, c6oky

PucyHok A.5 — Tpumep TensioBoro mogenvposadus. Tun D

12
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e) lepMeTuuHblli WKad), ¢ BO34YXOBbIMYCKHbIMU YCTPOWCTBAMM, MPUHYAMTENbHOE BO3AYLIHOE oxnaxaeHue. Tun E
Pa3smep: 600 * 600 * 2000 MM

Komnnekrauus: 2 BcTaBHbIx 6/10ka ATCA, nnata 128,6 BT * 14, Bcero 1800 BT Ha BCTaBHOI 6/10K, C BEHTUASSITOPaAMM
Tennoas Harpyska: obuwee TennosbigenexHve 3600 BT

YpoBeHb: 06bl4HOE MoBbileHWe Temnepatypbl (AT = 10 K)

13
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YOK 621.396:69:006.354 OKC 31.240

KnioueBble crnoBa: ynpas/ieHVe TeMnepaTypHbIMU pexuMmamu, TeN0BOe MOAEeNMpoBaHue, MeTofbl oxnaxge-
HUA MeXaHWYeCKUX KOHCTPYKLUIA, oxnaxgalmuwas cnoco6HOCTb Wwkada

14
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