PEJEPANIBHOE ATEHTCTBO

MO TEXHWYECKOMY PEIYJIMPOBAHUIO M METPOJ10TUN

HALULWOHANBbHbBbIW FrOCT P nco

CTARAAPT 14505-2 -
POCCUMNCKON
2013

PEAEPALNN

JproHomuKa TepMasibHON cpeabl

OLEHKA TEPMAJIbHOW CPE/bI
B TPAHCIMNOPTHOM CPEACTBE

YacTtb 2

OnpepaeneHne 3KBUBasIEHTHOW TemnepaTypbl

SO 14505-2:2006
Ergonomics of the thermal environment - Evaluation of thermal environments
in vehicles - Part 2: Determination of equivalent temperature
(IDT)

N3paHne ouumansHoe

MockBa
CTtaHpapTuHOpPM
2014


http://www.kruzhevo-len.ru/vyazanye-skaterti.html

FOCT P 1CO 14505-2—2013
Mpegucnosue

1 MNOArOTOBJIEH ABTOHOMHOW HEKOMMEPYECKOW opraHumsaumnein «sHay4yHo-mccnepoBaTenbCKuii
LEHTP KOHTPONS WU [MarHOCTUMKM TexHuuyeckmx cuctem- (AHO ««HWUL K[») Ha ocHOBe COGCTBEHHOro
ayTEeHTMYHOro NepeBoja CTaHAAapTa, yKka3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckmum KOMWTETOM MO cTaHgaptusaumm TK 201 -DproHomumka, ncuUxosorus
TpyAa M MHXeHepHasi NCUXosiornsa»

3 YTBEPXJ/EH U BBEAEH B AEVCTBUE lMpukasom defepasibHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHuio 1 MeTPOsIOrMm oT 22 HosA6ps 2013 1. Ne 1652-cT

4 Hactosiwmii  cTaHAapT WAEHTUYEeH  MexAyHapogHoMy  cTaHgapty WCO  14505-2:2006
«JproHoMmnkKa TepMasibHOW cpefbl. OLeHKa TepManbHOM cpefdbl B TPaHCMOPTHOM cpeacTBo. YacTb 2.
OnpepneneHne akBMBasIEHTHOW Temnepatypbl- (ISO 14505-2:2006 «Ergonomics of the thermal environment
- Evaluation of thermal environments in vehicles - Part 2: Determination of equivalent temperature»).

Mpy nNpYMeHeHMM HacToAWEero craHAapTa PeKOMeHAyeTCs WCNOo/b30BaTb BMECTO CCbIIOYHbIX
MeXAyHapoAHbIX CTaHAapTOB COOTBETCTBYIOWME MM HauMOHa/lbHble CTaHAApThbl, CBEAEHUS O KOTOPbIX
npvBefeHbl B ONOMIHUTENbHbIX NpuaoxeHnax A n b

5 BBEJAEH BIEPBbIE

MpaBuna NpMMeHeHNs HacTosALWero craHgapTa ycTaHosneHbl B TOCT P 1.0-2012 (pa3gen 8).
MNHdopMaums 06 n3mMeHeHUsIX K HacToslLeMy CTaHAap Ty Ny6/nkyeTCs B eXXeroHoM (Mo COCTOSHUIO Ha
1aHBaps TeKyLlero roga) MHhopMaLUnoHHOM ykasaTesne «HaunoHanbHble cTaHgapThl", a oduuymaibHbIi
TEeKCT W3MEHEHW A W MNOMpPaBOK - B BXeEMeCAYMM MWHPOPMaLMOHHOM yKasaTesne <HauuoHabHble
CTaHfgapTbl". B cnydyaB nepecmoTpa (3amMeHbl) WIM OTMeHbl HacToOsSWero cTaHgapTa
COOTBETCTBYHOLLee YyBeAOM/IeHMe OygeT ony6sMKoBaHO B OawKaillieM BbIMyCKe eXeMeCSAYHOro
MHOPMaLMOHHOIO ykasaTens “HauuoHanbliblB CcTaHgapThl-. CooTBeTCTBYyKOWasas WHpopMauus,
yBelOM/IeHEe N TEeKCTbI pasMeLlaloTCcsa TakKxke B MUHPOPMaLMOHHOM cucTemMe 06LLEero nob3oBaHus - Ha
odmumanbHoM caliTe ®eABpa/bIlOro areHTCcTBa N0 TEeXHWYECKOMY PerympoBaHuio U MeTponorun B
ceTwn VIHTepHeT (gost.ru)

© CraHgapTuHdopm, 2014

HacTtosawmin ctaHgapT He MOXeT ObiTb MOJSIHOCTbIO MW YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U
pacnpocTpaHeH B KadecTBe oOdMUMaNbHOro u3faHus 6e3 paspeweHus dPegepasibHOro areHTcTBa Mo
TEXHUNYECKOMY perysimpoBaHuUO 1 MeTposiormm



rOCT P UCO 14505-2—2013
BeepeHve

B3anmogelicTBMe KOHBEKTMBHOrO, JIy4MCTOrO W NPOBOASALLErO Ternsioo6bMeHa B casloHe
TPaHCMOPTHOro CpefCcTBa ABMSAETCA [OCTATOYHO C/I0XKHbIM. BHellHWe TepMasibHble Harpysku B cOYeTaHuu C
BHYTPEHHeli cnctemoii ob6orpeBa 1 BEHTUIALMM TPAHCNOPTHOIO CpeacTBa CO34al0T MUKPOKIMMAT, KOTOPbIi
MOXeT 3HauMTeNbHO M3MEHATbCA BO BPEMEHM W MNPOCTpaHCTBe. BO3HMKaOT ycnoBua TemnepaTypHOW
acYMMEeTPUUN, N YACTO UMEHHO OHM SIBMSKOTCA FN1aBHOM MPUYMHON Xanob Ha TeMnepaTypHbIi ANCKOMAOPT.
MuKpokMmMaT B TPaHCMOPTHbIX CpeAcTBax, KOTOpble BOOO6LLE He WMEKT WM UMeroT cnabyk cuctemy
OTOM/IEHUS, BEHTUIAUUM W KOHOMUMOHMpOBaHMSA Bo3gyxa (HYAC-cuctema'™), M COOTBETCTBYIOLWNIA
TepMasibHbIli CTpecc B 3HAUYUTENIbHOM CTEeNeHn onpenesisitoT BO3AENCTBUEM OKPYXaKLWUX KAUMaTUYECKNX
ycnosuii. Cyb6bekTMBHaa OLEeHKa SABMSAETCS WHTerpasbHOWM, TaK Kak 4esloBeK NpuHMmaeT o06beAuHEeHHoe
BO3/eCTBME HECKO/IbKUX TepMasibHbIX pasgpaxuTeneil. OgHako oHa HeAOCTaTOYHO JeTasibHa U ToYHa AN
MHOrOKpaTHOro  NpUMeHeHns. TexHu4Yeckme Un3MepeHus NpefocTaBNAT  AeTaslbHYH0 U TOYHYHO
MHopMayuno, HoO TpebylT 06paboTkM A1 MPOrHO3NPOBaHUSA TepMas/ibHOro BO3AENCTBUS Ha awogen. Tak
KaK Ha OKOHYaTeslbHbIA TEeN/I00GMEH YenoBeka BINSAKOT HECKOJIbKO KAMMaTUYeckux (hakTopoB, TpebyeTcs
KOMM/IEKCHOE M3MepeHne aTnx hakTopoBs, NpeacTaBistollee NX OTHOCUTENIbHOE 3HaYeHue.

*»HVAC-cuctema - healing, ventilating and air-conditioning system.
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Ergonomics ol the thermal environment. Evaluation ot thermal environments in vehicles. Part 2. Determination of
equivalent temperature

[arta sBefeHna — 2014—12—01

1 O6nactb NpUMeHeHNA

HacTosawmni ctaHAapT ycTaHaB/MBaeT PYKOBOACTBO MO OLlEHKe TeMnepaTypHbIX YC/0BUA B casloHe
TpaHCnopTHOro cpeactBa. OH TakXke MPUMEHUM AN UCCMefoBaHUA APYrnX 3aMKHYTbIX MPOCTPaHCTB C
accMMeTpuyHbIMM TemnepaTypHbIMU ycnoBmamn. CTaHAapT, B OCHOBHOM, nNpefHasHayeH A9 OLeHKW
TemnepaTypHbIX YC/IOBUI B crlyvasix, Korga OTK/IOHEHUss OT TepMOHEeWTpasibHOW 30Hbl OTHOCUTE/SIbHO
Heb6onblwMe. MeTogo0N0rMs, NPUBEAEHHAA B HACTOSLWEM cTaHAapTe, MOXeT 6bITb BK/IlOYEHa B CTaHA4ApThl MO
ucnbitaHnam HVAC - cuctem™, ons TPaHCMNOPTHbIX CPeACTB N APYTrnNX 3aMKHYTbIX MPOCTPaHCTB.

2 HopMaTuBHbIe CCbI/IKM

B HacToseM cTaHAapTe UCMoMb30BaHbl HOPMATUBHbIE CCbISIKU Ha criegytolmii cTaHaapT.
MCO 13731 SproHomuka TepMasibHOW cpeabl. CnoBapb 1 cumBonbl (ISO 13731 Ergonomics of the
thermal environment. Vocabulary and symbols)

3 TepMuHbI 1 onpeaeneHns

B HacToAwem cTtaHgapTte npumeHeHbl TepMuHbl no MCO 13731, a Takxe cneaymoume TepMUHbI C
COOTBETCTBYHOLUMN OnpeseneHnaMu.

3.1 akBuBaneHTHas Temnepartypa. fe§ (equivalent temperature): TemnepaTypa OAHOPOAHOrO
NpoCTpaHCTBa CO cpefHeli TemnepaTypoii U3/Tly4YeHNss paBHON Temnepatype BO34yxa Npu Hy/1eBON CKOPOCTH
BO3JYLUHOrO MNOTOKa, B KOTOPOM YesiOBEK TepsieT Takoe Xe KOMYeCTBO Tensa 3a CYeT KOHBEKUMU W
M3/Ty4eHNSs, KakK B YC/TIOBUSIX pPeasibHOM OKpyXatoLein cpeabl.

3.2 3KBMBa/ieHTHasi TemnepaTtypa BCero Tena, (whole body equivalent temperature):
TemnepaTypa BOOGpaXaemMoro 3amMKHYTOrO MPOCTpaHCTBa C OAMHaKOBOlM TemnepaTypoi Bo3gyxa W
OKpYXaloLmx MOBEePXHOCTE U HY/IeBOM CKOPOCTbIO BO3AYLUHOIO MOTOKA, B KOTOPOM TensloBOM MaHeKeH,
MMeLWnin pasmep 1 @opMmy 4vesioBeka, TePSeT Takoe Xe KOJIMYECTBO CyXOro Ternsa 3a CYeT KOHBeKUMU U
N3/Ty4eHNs, KakK B YC/I0BUSIX peasibHOM HeOAHOPOAHO cpefpbl.

3.3 3kBMBasieHTHaa TemnepaTtypa cermeHTa, k™ mcm (segmental equivalent temperature):
OpHopopgHass TemnepaTypa BOOGpaXaemoro 3aMKHYTOrO MpOCTpaHCTBa C OAWHAKOBOW TeMmepaTypoi
BO3[yXa N OKPYXaloLmnx NOBepXHOCTel M Hy/1IeBOW CKOPOCTbIO BO3AYLUHOrO NOTOKa, B KOTOPOM OfHa WAn
HECKONIbKO BbIOPaHHbIX 30H TEM/IOBOrO MaHeKeHa TepsloT Takoe Xe KOMMYeCTBO CyxOoro Tensia 3a cueT
KOHBEKLUWN U N3/Ty4eHNs], KaK B yC/I0BUSAX peasibHOW HeO4HOPOAHOW cpeabl.

3.4 HanpaB/leHHas 3KBMBaJ/IeHTHass TemnepaTypa. Okgocr (directional equivalent temperature):
TemnepaTypa BOOGpaXaemMoro 3amMKHYTOrO MPOCTpaHCTBa C OAMHaKOBOW TemnepaTypoi Bo3gyxa W
OKpYXaloLMx NMOBEPXHOCTEN N Hy/eBOlM CKOPOCTbIO BO3AYLUHOrO NOTOKa, B KOTOPOM Hebonbluas Mniockas
HarpeBaemas MOBEPXHOCTb TepsieT Takoe Xe KOMIMYECTBO CyXOro Tensa 3a CYeT KOHBEKUUW N U3NYYeHus,
KaK B yC/IOBUSAX peasiIbHOW HEOAHOPOAHO cpefbl.

3.5 BceHanpaB/leHHas 3KBMBaJieHTHas TemnepaTtypa, tegam (omnidirectional equivalent
temperature): TemnepaTypa BOO6paxaeMOro 3aMKHYTOrO MpPOCTPaHCTBa C OAVHAKOBOW TemnepaTypow
BO3[yXa W OKpyXalowWwmnx MOBepXHOCTeA W HynNeBOl CKOPOCTbIO BO3AYLUHOrO MOTOKa, B KOTOPOM
HarpeBaemblli 3N1UNcona TepsieT Takoe Xe KOIMYeCTBO CyXOro Tersa 3a CYeT KOHBEeKUUW U U3NTyYeHUs], Kak
B YC/I0BUSIX peasibHO HEOHOPOAHOW cpefpbl.

w»>HVAC-cuctema - heating, ventilating and air-conditioning system.

N3pgaHue ouumansHoe
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3.6 cermeHT (segment): YacTb TensioBOro MaHekeHa, uMelowero ¢opmy uenoseka, O06bIYHO
COOTBETCTBYIOWAA peasibHOM YacTu Tesa, COCTOAWAs W3 OAHOW WAN HECKONbKUX 30H, ANA KOTOpoU
yKa3blBalOT 3KBMBAJIEHTHYIO TemnepaTypy cermeHTa, bamarciu.

3.7 30Ha (zone): HesaBuncuMMO perynupyemMasi pmsmyeckas 4acTb CermMeHTa, B npejesiax KOTOpoW
M3MepsaT TeMnepaTypy NOBEPXHOCTU U TEN/IO06MEH.

3.8 HVAC-cuctema (HVAC-system): Cuctema OTOMIEHUS, BEHTUMSAUUM U KOHAULMOHUPOBaHUSA
BO3/lyXa BHYTPW TPaAHCMOPTHOIO cpeacTBa U/uan KabuHbl.

4 TIpUHUMNbI OLEHKU

MpVHLUMN OUEHKM OCHOBaH Ha W3MEPEeHUU SKBMBAJIEHTHOW TemnepaTypbl. OKBUBasieHTHas
TemnepaTtypa npegcrtaBnseT co60il KOMMIEKCHOe WU3MepeHWe (U3NYECKUX XapakKTepPUCTUK BO3AelCTBUS
TemMnepaTypHbIX YC/NOBWUIA Ha Cyxoi TensioobMeH 4yenosBeka. Ha ocHoBe (DakTUYECKOro 3HayeHus
TeMnepaTypbl M KosiebaHuii 3KBUBA/IEHTHOM TemnepaTtypbl MOryT ObiTb OLEHEHbl YC/I0BUS TemnjoBOro
6anaHca B TepMOHENTpanbHOW 30He UM 6NU3KOM K Hell Auanas3oHe. TemnepaTypHas 4yBCTBUTENbHOCTb
yesioBeka B OOMbLIOK CTENEHW 3aBUCUT OT OOWMX W JIOK/IbHbIX W3MEHEHWA TemnepaTypbl B6AU3M
NOBEPXHOCTU KOXW. 3HAYEHUA IKBUBAIEHTHOM TemnepaTypbl ONpeaesieHHOW cpefbl TECHO CBs3aHbl C
BOCMNPUATMEM YeNIOBEKOM TeMnepaTypHbIX YCNoBWi B 23Toi cpege. bBnarogapa 3TOMy  MOXHO
MHTEepnpeTupoBaTh tean OLEeHUTb Ka4ecTBO cpeabl.

TemnepaTypHble YCMOBUS OLEHUBAIOT C TOYKM 3peHMs Oo6Lieli 3KBMBAsIEHTHOW TemnepaTypsbl,
KOoTOpas onNMcCbIBaeT YPOBEHb TEPMa/IbHOWN HEUTPaNbHOCTU cpejbl.

TemnepaTypHble YC/IOBUSI TakXe OUeHMBalT nMpu aHasm3e JNoKa/lbHbIX BO3AEWCTBUIA  Ha
onpefeneHHble y4yacTKW MOBEPXHOCTW Tena u4esnoBeka. JIoKasibHble 3KBUBa/IEHTHble TemnepaTtypbl
onpegensloT pasmep nNoTepu Tensia (SIoOKasIbHOro AMCcKoMAOpTa) onpeaesieHHbIMY y4YacTKkaMy NOBEPXHOCTU
Tena yenoBeka B AnanasoHe NpuemsieMblX YPOBHe TemnepaTyp.

4.1 O6uwee onncaHne 3KBMBANIEHTHOW TeMnepaTypbl

JKBUBasIeHTHaA TemnepaTtypa ¢ 3TO hM3nyeckasi Be/IMYMHA, KOTopas O06beAuHSET He3aBUCUMbIe
BO3/JEeNCTBNA KOHBEKUUN U U3/TydeHUs Ha TennoobMeH Tena 4esioBeka. VX B3aMMOCBA3b Jlydlle BCero
onucaHa ans ob6uiero (T.e. Bcero Tesia) TensoobmMeHa. [JOCTYNHO OrpaHWYeHHOE KOIMYEeCTBO AaHHbIX O
B3aMMOCBA3AX MeXAy /I0Ka/NlbHbIM CyXUM Ten/1006MeHOM W J/I0Ka/IbHOWM 3SKBUBASIEHTHOW TemnepaTypoi.
CTtaHOapTM30BaHHOe ornpegenieHne tog NPUMEHMMO TOJSIBKO K TennoobmeHy Bcero Tefna uYesioBeka.
CnepoBaTenbHO, A/18 Lefeli HacTosIWero craHgapTa onpegeneHve JO/HKHO 6biTb M3MeHeHO. 3HadyeHne Ka
He y4uuTbiBaeT BOCMPUATME W YyBCTBUTE/IbHOCTb YesiOBeKa, a Takxe Apyrne cyObekTUBHblE acnekThbl.
OfHakKo 3MMMPUYECKME UCCef0BaHUs MoKasasn, YTO 3HA4YeHus tag B 3HAYUTEsIbHOW CTeneHu CcBsi3aHbl C
Cy6BbeKTUBHbLIM BOCNPUATUEM TeMnepaTypHOro BO3AencTBuS.

4.2 O6WMit NpUHLMN onpeaesieHNs 9KBUBa/IeHTHOW TemnepaTypbl

OnpepfeneHne MQOCHOBAHO Ha ypaBHEHUAX Ten/1006MeHa BCeACTBUE KOHBEKLUN U U3NTyYeHUs Ans
ofeTbIX nogeli. NpegnonaratoT, YTO TEMNI00OMEH 3a CYET KOHAYKUMW. ABNSAETCA HEGOMbLIMM N MOXET ObITb
BbIYMC/IEH HA OCHOBE KOHBEKLMW U U3Ny4eHnst Tenna

A = hr (fo. —77), (D

C -he (kk- b), 2)
roe A - MJIOTHOCTb TEMJIOBOro NOTOKa Npu u3nydeHnn Tenna. Bt/m2;

C - NNOTHOCTb TEM/IOBOr0O NOTOKa NPV KOHBEKUMn. BT/M2;

fif - KoadhhnUMeEHT TennooTgaum Npy nsnyveHnn tenna, Br/m2;

hi - koadhpuuneHT TennooTaaum Npn KOHBEKUMK, BT/M2:

WK - TemnepaTtypa NOBepPXHOCTU KOXWu, 'C:
Tt - cpegHAaa Temneparypa unsny4veHus, <C;

/a - Temnepartypa Bo3gyxa. °C:
Ha npakTvke, SKBMBA/IEHTHYIO TemnepaTypy OMpeaensioT U yCTaHaBAMBAOT C  MOMOLbIO
crieflytouero ypaBHeHus

roe K - TemnepaTtypa NoBepxXHOCT:
- Temnepartypa cTaHZapTHOW okpyxatoLleli cpeapl;
O - NNOTHOCTb TEMNJI0BOrO MOTOKA 3a CYET KOHBEKLUMU U N3TyHeHUs B (DaKTUYECKUX YCITOBUAX
Q=R+C. 4)
/bl - obwuii Ko3ImPUUMEHT TennooThgadunm 3a CYeT KOHBEKUMM U  TensioBOro U3Ny4veHus,

onpeaeneHHblli Npu KaIMB6POBKe B CTaHAAPTHON OKpyXXatoLein cpege.
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CTtaHpgapTHas cpefa COCTOUT M3 OAHOPOAHbLIX, PaBHOMEPHbIX TemnepaTypHbIX YCNOBUA C
b = [T “ CKOpoCTbi BO3AylHOro notoka Ne < 0,1 m/c. Mpoueaypa KanmMbpoBKM B COOTBETCTBUM C
npunoxexvem C.

5 Cneunduyeckre aKBUBa/IEHTHbIE TemrnepaTypbl

5.1 O6wan nHpopmaymsa

Tak Kak He cylecTByeT MeToAa M3MePEeHUn NCTUHHOM o6Lueli v nokanbHo k,, B cooTBETCTBUM C
5.2 - 5.5 B 3aBMCUMMOCTU OT MNPUHLMMNOB W3MEPEHU MOryT OblTb BbIYWC/EHbl YETbIPE 3KBUBASIEHTHbIE
Temneparypsbl:

a) 3KBMBA/IEHTHasa TemnepaTypa BCero Tena;

b) 3KBUBasIeHTHasA TemnepaTypa CerMeHTa;

C) 3KBMBa/IeHTHaa TemnepaTtypa B 3aJaHHOM HanpasneHuu;

d) akBMBasieHTHaa TemnepaTypa BO BCeX HarpaB/ieHUsX.

5.2 3kBUBaneHTHaa Temnepartypa Bcero Tena

5.2.1 NMpuHUMN onpepeneHns

MpuHUMN onpefenieHns 3aknNto4vaeTcs B M3MepeHUn obLero Ten/i0BOro noToka OT MCMbITaTesIbHOro
MaHekeHa, umetowero hopmy 1 pasMmep YesI0BEYECKOrO Tesla U COCTOSALWEro N3 HeCKO/IbKUX 30H, Kaxaas co
cBOel TemnepaTypoii MNOBEPXHOCTW, MPUGAMXEHHOW K TemnepaTtype peasibHOro Tesa 4osioBeka.
TeopeTuyeckn 3KBMBa/IEHTHaA TemmnepaTtypa BCero Tesia MoxeT OblTb M3MepeHa C NOMOLLbIO Tens0BOro
MaHekeHa WM 60MbLIOro Ko/M4YecTBa MJ/IOCKUX HarpeBaeMblX [AAaTUMKOB, MPUKPENIEHHbIX K OObIYHOMY
MaHekeHy. TOYHOCTb pe3y/sibTaTa 3aBUCUT OT TeMnepaTypbl MOBEPXHOCTW, pa3mepa Tesa, Koam4vectsa u
pacnpegeneHnsa 30H. No3bl 1 Tu,. MNogxoAAalnM MeTOAOM ABMSETCA UCMOMb30BaHWE TeN/I0BOr0 MaHeKeHa ¢
OTAe/IbHO HarpeBaeMbiMW 30HaMW, OXBaTbiBawWMMW Bce Teslo, C TemnepaTtypamu MOBEpPXHOCTEd,
npueAMmXeHHbIMK K TeMnepatypamMm peasibHOro Tefia yenioBeka. MaHekeH, MMeLWnin pasMmep Yenoseka, HO
TONIbKO OfHY 30HY, He MNO03BOJISIET OMnpefesnTb peasibHY0 tea BCero Tena, NoToMy 4TO TemnepaTtypHble
YC/OBUSA CYLLLECTBEHHO M3MEHSAIOTCSA B MPOCTPaHCTBe. Yem 60/bliee KOMMYECTBO 30H MMeeT MaHekeH, Tem
TOYHee 3HayeHne, N3MepeHHOoe C NMOMOLLbI0 MaHeKeHa.

5.2.2 BbluncnexHve

Q-5 /
‘WJynlc ~ "Nyb . ’
= 2>
_E£«?.,x4.)
r+
roe n - KonuyecTtBo 30H Tena (0 < ns J);
3HauyeHune BOb OMNPESEesAOT C MOMOLLbIO KaNIMGPOBKM B CTaHOAPTHOW cpese (CM. NpuioxeHue

C).

[na obecneyeHnss BO3MOXHOCT/ CpaBHEHUS Pe3y/IbTaToB, MOJIyYeHHbIX C MCMO/b30BaHNeM pasHbIX
MaHeKkeHOB, Wu3MepeHHas foa pgo/mkHa ObITb npeacTaB/ieHa BMecTe C  MOAPO6GHbIM — OnMcaHueMm
MCMONb30BaHHOrO MaHekeHa, MPUHLMMOB pPeryMpoBaHusi, TeMnepaTypbl NOBEPXHOCTEN, KOAMYecTBa 30H U
T.4. (CM. npunoxeHusa A n B).

5.3 OkBuBasieHTHas TemMnepartypa cermeHTa

5.3.1 MpuHUMN onpeaeneHns

MpuHUMN onpefesieHNsa 3ak/Io4aeTcss B W3MEPeHUM O06Liero TernsioBOro noToka OT CermMeHTa,
COCTOSLLEro U3 0f4HOM NN HECKOMbKNX 30H. KaXas cO CBOel TemnepaTypoi MOBEPXHOCTW, NPUGAVKEHHOM
K Temnepartype peasibHOro Tefia 4yesioBeka.

3KBMBa/leHTHas TemnepaTtypa CermeHTa nokasbiBaeT MOTOK Temnsa OT OTAe/IbHOrO cermMeHTa
Tena, Hanpumep, OT PyKW, rO/I0Bbl WA TPYAHON KNeTKU. DKBMBa/IEHTHas Temnepatypa COrMeHTa to Moxet
6bITb N3MepeHa TOJILKO C UCMOJ/Ib30BaHeM TEM/IOBOr0 MaHeKeHa Wiv gatyvka, MetoLllero pasmep n dopmy
Tena (cermeHTa Tena) 4enoseka. KonmuecTBO 30H M UX pacnpefgefnieHve [O/HKHO COOTBETCTBOBaTb
peasibHOMY CerMeHTy, 4151 KOTOPOro A0/hKHa 6bITb N3MepeHa tea HekoTopble cermeHTbl, Hanpumep, 6eapo,
AO/KHbI ObITb pa3feneHbl XOTA 6bl Ha ABe 30Hbl, MOTOMY YTO TemnepaTypHble YC/I0BUA pas3nnyaroTcs ans
HapyXHOU N BHYTPeHHeN (KOHTaKTMpytoLLel ¢ CugeHbeM) CTOPOH CerMeHTa.
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5.3.2 BbluucneHune

Arij.tepnintl  A*1.-eminent 8)

SAPTL 9)
22,
Quucti (t0)
1 '
roe n - konnyectBo 30H Tena (0 < ns Jl).

3HaueHue JIbMBBTOLL ONpeAensatoT Npu KasiMGpoBKe B CTaHAAPTHOM cpefe (cM. npunioxeHue C).

CermMeHT MOXeT 6bITb Bbl6paH MPOU3BOSIBHO, HO OH [OJIXEH COCTOATb W3 OAHON WM HECKOSbKUX
NosiHbIX 30H. O6bIYHO B KayecTBe CerMeHTa BbIGMpalOT Takme 4acTu Tena, Kak rosioBa, KUCTU PyK, PyKW,
CTYMNHW, HOTW, FPyAHas KneTtka, CNvHa, Sroavupl.

Ansa obecneyeHnss BO3MOXHOCTM CpaBHEHUA pe3y/bTaToOB C pe3y/sbTataMu ApYrux W3MepeHWuid,
pe3ynbTart mM3mepeHus L pomkeH ObITb nNpefctaBfieH BMecTe C MNOAPOOHbIM ONUCaAHWEM W3MepPseMOoro
cerMeHTa, MpuUHUMNa perysMpoBaHus, TemnepaTypbl MOBEPXHOCTW, KO/MYecTBa W pacnpefesieHns 30H B
cermeHTe (CM. npuaoxeHus A un B).

5.4 HanpaBneHHas 3KBMBaJIeHTHaA Temnepartypa

5.4.1 MpuHunn onpepneneHns

MpuHUMN onpeaeneHns 3akfovyaeTca B M3MepeHun oOLero TernsoBOro MNOoTokKa OT HebOoNbLUON
N/IOCKO NMOBEPXHOCTM C M3BECTHOW TemnepaTypoi. HanpaBreHHas MOXeT 6bITb ONMcaHa Kak BeKTop,
nepneHAnKYNspHbIA K N3MepsitoLLeli NI0CKOCTN, onpeaesieHHbI B KaX40W Touke abCOMOTHOM BESIMYMNHON 1
HanpassieHMeM. 3Ta TemnepaTtypa COOTBETCTBYeT Tern/ioobMeHy B npegenax nonycdepbl nepeg
6eCKOHeYHO Maslol MI0CKOCTbIO. HanpasrieHHas MOXeT 6bITb M3MepeHa TO/IbKO C MOMOLLbIO M/I0CKOro
[aTynKa, KOTOpbIA MOXeT ObITb 3akpensieH Ha MaHekeHe wau ApYyrom ycTpoilctBe. [ns onpegenexHuns
HanpaB/IEHHOW ten B HECKOJIbKUX MECTOMOMOXEHNSAX WM HanpaB/EHUSAX MOXHO MCMO/Ib30BaTb HECKOSIbKO
[AaTYNKOB, NPU YCNOBUKN, YTO OHU He OKasblBalT B/IVSHUA APYT Ha Apyra.

5.4.2 BbluncrnieHune
Acu.«1|re<l direct (n )
roe brecx - Temnepatypa NOBEPXHOCTU AATUHUKA;

Os)cci - Tens10BOW MOTOK OT gaTymka.

3HayeHne /balloa onpefensloT Npu KaM6poBKe AaTynka B CTaHAapTHOWN cpefde (CM. nNpunioxeHue
C).

JlokanbHasa akBMBasieHTHaa Temnepatypa (fegiocal) MoXeT 6bITb BblUMC/IEHA KaK cpefHee 3HaveHune
psfa nsMepeHuid, BbINOSIHEHHbIX B OAHOM M TOM K€ MeCTOMOJ/IOXKEHUN, HO B Pas/INYHbIX HanpasneHuax. Ans
MOAeNnupoBaHUA OTAENbHbIX MO3 Tena 3Ty TeMnepaTypy BbIYMCASAIOT Kak cpefHee apudmeTnyeckoe 6e3
BECOBbIX KO3(P(PULNEHTOB WM C HUMKN

V' tayman
QKoK o (12)
n
roe N - KOJINYeCTBO HarnpasBneHui.
*AL), (13)
roe n - KOSIMYECTBO MECTOMOIOXEHWUN, | (A3) = 1.

O6LlWan 3KBUBaANIEHTHas TemrepaTtypa MoXeT 6biTb BblYMC/IEHA KaK CPpefHEeB3BelleHHOe 3HauveHue
NOKa/TbHbIX 9KBUBA/IEHTHBIX TeMnepaTtyp

= (14)

roe 1- KONMYecTBO namepeHuid, | (A,) = 1, A cooTBeTCTBYeT N-ii No3e Tena.

Ansa obecrneyeHns BO3MOXHOCTM CPaBHEHWS pe3ynibTaTOB C pe3ynbTaTamu ApYrux WU3MepeHWid,
M3MepeHHoe 3HavyeHne  A0/KHO ObITb NpeAcTaB/IeHO BMeECTe C NOAPOGHbLIM ONMCaHMeM MUCMNOIb30BaHHOIO
patynka (cMm. npunoxeHms A v B), npuvHUMna perynnmpoBaHusi, TemnepaTypbl MNOBEPXHOCTWU, pa3mepa,
pacnonoxeHusa © Hanpas/ieHUs faTunka. IKBMBasSIeHTHaa TemnepaTtypa [ANA Bcero Tena w o6uias
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3KBMBa/IEHTHaA TemMnepatypa He OAHO W TO Xe. B accumeTpunuHbIX TemMnepaTtypHbIX YCNOBUAX U NpwU
Ha/IM4nNM KOHTaKTa C CMAeHbeM pasHula Mexay HAMU MOXeT O6bITb CyU.I.eCTBeHHOI?‘I.

5.5 BceHanpaBJ/ieHHaa 3KBUBaJIeHTHas Temneparypa

5.5.1 MpuHUMnN onpepeneHns

MpuHUMN onpefeneHus 3aknoyaeTcs B U3MepeHMM O6LLero TernsoBOro noToka OT MOBEPXHOCTU
3annunconga ¢ M3BECTHOW TemnepaTypoil. BceHanpasrieHHas feq npepctaBnseT coboii cpefHeB3BeLLEHHOE
3HayeHWe HarnpasJ/ieHHbIX b4 No BceM HanpassieHusMm. BecoBble KO3(PUUMEHTbI A1  pas/INYHbIX
HarpasJ/ieHuit 3aBUCAT OT hopMbl annunconga. BcenanpasneHHas tea xapakTepusyeT Tenn006MeH BO BCeX
HanpaBneHnsax. BceHanpasrieHHas fag MOXeT 6bITb M3MepeHa TOIbKO AATYMKOM B hopme aanurncomga C
OJHOPOAHbIM TensIoBbIM NOTOKOM MO BCell MOBepXHOCTU. OHOBPEMEHHO MOXHO WCMO/b30BaTb OAMH WK
HECKO/IbKO AaTumkoB. Ecnmn ncnonb3yot 60siee 0fHOro Aatyvka, To He06XO04MMO YUYuTbiBaTb, YTO [aTHUKU
MOryT OKasblBaTb BAUSHWE APYT Ha Apyra Kak ropsiuvMe NoBepxXHOCTU B U3MepsieMoit cdepe.

5.5.2 BbluncneHue

-r (15)
b
roe teomru - Temnepartypa NoBepPXHOCTU faTtyuvka:
QUm - TennoBoOIi NOTOK OT Aat4yuka.

3HayeHune /zpasn ONpefensioT Npu KaIM6poBKe AaTyMka B CTaHOApPTHOW cpege (CM. nNpuaoxeHue
C).

BceHanpaBneHHas b*. onpegeneHHas ¢ ucrnosb3oBaHWEM OAHOrO AaTyvka B hopme annunconja B
acCMMETPUYHbIX TeMnepaTypHbIX YCMOBUAX, SBASETCA NIOKasIbHONM I»,. O6wasn MOXeT ObITb BblYMCNEHA
KaK cpefiHee apudMeTMyeckoe MNokasaHulii AaTYMKOB, YCTAHOB/IEHHbIX B Pa3/IMYHbIX MECTOMOJSIOXEHUAX C
BECOBbIMUN KO3(hhMLNEeHTaMn, COOTBETCTBYOWNMIN pasINyHbIM YacTaM Tesia B cooTBeTCTBUM ¢ SAE J 2234

W =2 (W "..X")» (16>
rge N - KO/iM4ecTBO MecTonosioxeHui. | (J1) = 1.

[Ona ob6ecrneyeHnss BO3MOXHOCTW CpaBHEHUS pe3yNbTaTOB M3MepeHwuli € pesynbTatamu [pyrux
N3MepeHuii n3mMepeHHOe 3HauyeHue fog AO/MKHO ObITb MpeAcTaB/IeHO BMeCTe C NOAPOGHbIM OnucaHuem
MCMOMb30BAHHOIO fJaTyuka, MNpuHUMNa perynpoBaHus, Temnepatypbl MOBEPXHOCTU, pa3mepa, MecTa
pacnonoXeHUs 1 Hanpas/ieHNs gaTtuvka (CM. NpunoxeHusa A u B).

6 CpeactBa U3MepeHuii

HeckonbKo MeTofOoB M CPeACcTB M3MEPEeHU, OCHOBAHHbIX Ha Pas/IMYHbIX MPUHLMNAX M3MEepPeHWii,
npuBeneHbl B NPUIOXEHUAX A 1 B. MeToa M3MepPeHUA A0/KeH ObiTb Bbl6paH B 3aBMCUMOCTU OT Lefei
N3MepeHiA.

Pe3ynbTaTbl M3MEPEHW, MONYYEHHblE C MOMOLWIBIO MPUHUUNWANIBHO pasHbIX METOAO0B, Henb3s
cpaBHUBATb APYT C APYrOM, T.K. UM COOTBETCTBYHOT Pas/INyHbIE YPOBHU:

B HaAeXHoCTu;

- 060CHOBaHHOCTY;

B yTBEpXAeHUs;

- MOBTOPSIEMOCTHU;

- TOYHOCTW;

m 006wWHoCTK;

- C/I0XHOCTW;

® CTOMMOCTWY;

- MPUroaHoCTU.

XapakTepucTukn n TpeboBaHnsi METOL0B NMpUBeAEeHbl B NpUoXxeHnn B. TpeboBaHus K npouegypam
KaNIMBPOBKM NpUBeAEHbI B NpunoxeHun C.

7 OueHka

OKBMBa/leHTHas TemnepaTtypa npeAcTaBnsieT CO60lM KO/IMYECTBEHHYIO XapaKTepucTuky YC/oBuUiA
hm3myeckoro TennoobmeHa. 3HaueHne 4, - 3TO ypoBeHb TemnepaTypbl, 6/1IM3KNii K HOPMasIbHOMY CpegHeMy
YPOBHIO TemMmnepaTyp B nomelieHun. bosee BbICOKMe 3HAaYeHUS tea yKasbiBalOT Ha MeHbLUYIO MOTepto Tenna
(«Tenno-), a 6onee HU3KMe 3HaYeHUs fagq- Ha 6OMbLUYIO NOTEPo Tenna («XON04HO»).

WNHTepnpeTauns akBMBa/IeHTHOW TemnepaTypbl C TOYKWM 3peHMs TemnepaTypHOW 4yBCTBUTEbHOCTU
OCHOBaHa Ha cepun uccnefoBaHWii € MNpUBAEYEHMEM UCMbITYeMbIX, Ha KOTOPbIX ObLINM  U3MeEpPeHbI
crneundunyeckme aKBMBasIeHTHble TemnepaTypbl. MNprMMepbl MHTeprnpeTauun npuBefeHbl B NpuioxeHun C.
[N HeKOTOpbIX TUMOB 3KBMBA/IEHTHOW TemnepaTtypbl AaHHble [/ CPaBHEHUS C OLEHKO MCMbITyeMbIX
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OTCYTCTBYIOT. TeM He MeHee, Takune BUAbl N3MepeHuii MoryT 6bITb MCNOMb30BaHbl 418 AnddepeHumanbHbIX
n3MepeHuii TeMnepaTypHbIX YC/T0BUIA.

7.1 OnpefeneHve 3KBUBa/IEHTHOW TemnepaTypbl BCero Tena

OnpegeneHvie 3KBUB&JIEHTHOW TemnepaTypbl BcCero Tesla NpeanoyTUTEesSIbHO BbINOAHATL C
MCMosib30BaHveM Ten/I0BOro MaHekeHa Win 06beAVHeHUs OTAeflbHbIX W3MEPEeHWn C MCMob30BaHMeM
BCeHarnpaB/IeHHbIX [aT4MKOB, PacrosIOXeHHbIX B  OMpefesieHHbIX MECTOMOJIOXKEHUAX B  casioHe
TPaHCNOPTHOrO cpeacTBa.

7.1.1 OnpegeneHve 3KBMBANIEHTHOW TemnepaTypbl C WUCMNO/Ib30BaHWEM BCeHanpaB/IeHHbIX
[aTynKkoB

OnuncaHve BceHanpas/lIeHHbIX AAaTYUKOB NPUBEAEHO B NPUIOXEHUAX A 1 B. laTumMkn nomMeLaroT Ha
CTOWKY, UMUTUPYIOLLYIO TENO YenoBeka, N cuAeHbe TPaHCNOPTHOro cpeacTBa. He MeHee wecTu gaTyvKoB
nomMewaloT B YCTaHOBJ/IEHHbIX MecTax, a WU3MepeHus MPOBOAAT Mnocsie AOCTMXEHUS YCTaHOBUBLUMXCA
TeMnepaTypHbIX YCNOBUA. IKBMBA/IEHTHYIO TemnepaTypy BCero Tesia U3MepsoT Kak cpeaHeB3BeLLleHHOe No
nsowaan 3HayeHne nokasaHuii OTAeNbHbIX AATUMKOB. VIHTeprnpeTaunsa 3Ha4YeHUn Ao/MKHA ObITb BbIMNO/HEHA
B COOTBETCTBUMU C NpuaoxeHuem D.

7.1.2 OnpegeneHve aKBMBaNEHTHOW TeMnepaTypbl C UCNO/Ib30BaHMEM TENM/IOBOr0 MaHekeHa

TpeboBaHNA K MaHekeHy W npouegypam onucaHbl B NPUAoXeHUsax A n B. MaHekeH nomewaroT Ha
cufeHbe TpPaHCNOPTHOro cpeacTBa W M3MepslOT [MOTepro Ternsia BCero Tesla Mnocsie  [JOCTUXKEHUNA
YCTAHOBMBLUMXCSA TeMnepaTypHbIX YC/I0BUWA. MoTepsi Tenna BCero Tena SABASETCHA cpefHeB3BeLleHHbIM MO
nnowaan 3HavyeHMem MokasaHuii AN He3aBWCUMbIX CEerMeHTOB MaHekeHa. VIHTepnpeTauus 3HauyeHui
[0/MKHa 6bITb BbIMNO/IHEHA B COOTBETCTBUM C NpuUioxeHnem D.

7.2 OnpepgersieHne flokasbHOW 3KBMBA/IEHTHO TeMnepaTtypbl

OnpefeneHve 3SKBUBANIEHTHONM TemmnepaTypbl BCero Tefna MpeanodTuTeslbHO BbINOAHATL C
MCMO/Ib30BaHVeM TEM/I0OBOr0 MaHeKeHa WAn 06beAMHEeHUs OTAE/IbHbIX W3MEPEeHWU C MNCMOob30BaHVEM
BCeHanpasB/1eHHbIX AAaTYUKOB.

7.2.1 OnpegeneHne nokanbHOW fog ¢ mcnonb3oBaHMEM BCeHanpaB/IEHHbIX [AaTYNKOB WU
NJIOCKNX HarpeBaeMblX AaTYUKOB

OnucaHne BCeHanpaB/ieHHbIX OAaTYMKOB NPUBEAEHO B NPUNOXeHNAX A 1 B. laTunky nomewiaroT Ha
CTOViKY, UMUTUPYIOLLYIO TEJI0 YesloBeKa, U cufeHbe TPaHCMOPTHOIo CpeAcTBa WM Ha onpefesieHHble TOUKU
NOBEPXHOCTN oOfexAbl 4YesioBeKa WAM TENJI0OBOro MaHekeHa. V3mepeHus npoBOAAT Moc/se [AOCTUXKeHUs
YCTaHOBMBLUNXCA TeMnepaTypHbIX YC/0BUA. JIOKa/IbHYHO 3KBUBAJSIEHTHYIO TeMnepatypy onpefenstoT Kak
nokasaHus oTAeslbHOro gatumka. Yem 6onbluee KOAMYECTBO JAaTHMKOB yCTaHOB/IEHO B MPOCTPaHCTBE, TeM
TOYHEE MOXHO YCTaHOBUTb OTK/IOHEHUSA B TEMJSIOBOM MOJIe BOKPYT Tesla YesioBeka.

7.2.2 OnpegenieHne nokanbHoW kg c ncnosnb3oBaHnem TeN/IOBOro MaHeKkeHa

TpeboBaHWNA K MaHeKeHy 1 npoueaypam npuBefeHbl B NpUAoXeHuax A n B. MaHekeH nomewaroT Ha
cufeHbe TPaHCMOPTHOrO CpeAcTBa U U3MEPSAIOT MNOTepro Tensia J/IOKa/IbHOro cerMeHTa MaHekeHa rocre
OOCTXKEHMA  yCTaHOBMBLUMXCA TemnepaTypHbIX YC/0BUIA. JIOKaslbHYIO 3KBUBAJIEHTHYHO Temmnepatypy
onpeaensaoT C MOMOLWbIO MOKa3aHW, MOMYYeHHbIX C OTAENbHOr0 cermeHTa. VIHTepnpeTtauuio 3HayeHUi
Heo6X04MMO BbIMNOJHATL B COOTBETCTBUN C npunoxeHvem O.
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MpunoxeHue A
(cnpaBo4HOE)

MprMepbl CPeAcTB M3MEPEHWI

A.1 TennoBble MaHeEKeHbI

TensnoBoii MaHekeH npeacTaBnsieT cO6O0M AaTuuvKk, UMelwWwmin pasMmep U opmy uyesoBeka,
NOBEPXHOCTb KOTOPOro pasfesieHa Ha MHOrOYMC/IEHHble, VHAMBUAYa/IbHO YMpas/sieMble, HarpeBaeMble
30Hbl. OH npurogeH Ana u3mepeHus feq Bcero Tena u fnokanbHoi fog HesaBuCMMble 30HbI MaHekeHa
HarpeBalwT 40 HeobXxoAMMONM TeMnepaTypbl C BO3MOXHOCTbIO KOHTPONSA U U3MEPEHUA UX TeMnepaTypbl. Ha
KaXXAYH0 30HY NMOAAIT HU3KOBOJ/IbTHOE HanpsikeHWe C YacToTOol, MO3BOJIAIOLLEN NoAAepXUBaTb MOCTOSHHYHO
WA U3MEHSAIoWYCA Temnepatypy MOBEpPXHOCTU. Takxke BO3MOXHO MogJepxvBaTb MOCTOSAHHOE
3/1eKTPOCHabXeHne NoBepxXHOCTU.

OHepronoTpe6/sieHMe Mpu yCTaHOBMBLUMXCSA TemnepaTypHbIX YC/I0BUSX SIBNSieTCA nokasaTesieM
notepu Tensa 3a CYeT KOHBEKUMU, W3NYYEeHUA U KOHAyKuMW (noTepu cyxoro Tensa). V3mepeHus wun
perynupoBaHne MNpoBOAAT C MOMOLLbIO KOMMbIOTEPHOW cucTeMbl. O6bIYHO ANA KaXAOlM 30HbI U3MepsoT
3HepronoTpebrieHne nnm nortepto Tenna (O, BT/M2) 7] Temneparypy NnoBepXHOCTY,
(fc, 'C). Mpamoe un3mepeHne O M h ycTpaHAeT Heo6XOAMMOCTb oOrnpefesieHus ApYrux KOMMnoHeHTos. C
NOMOLLBIO MPUBEAEHMA K TeMnepaTypHbIM YC/I0BUSIM, COOTBETCTBYIOLUM OMpefesieHHON 3KBUBa/IEHTHOM
TemnepaTtype, noTepu Tensaa MoryT 6bITb NPUBEAEHbI K 9KBMBa/IEHTHONM TemnepaType. TeXHU4Yeckne AaHHble
ABYX MaHeKeHOB npusefeHbl Ha pucyHke A.l n B Tabnuue A. 1. [lononHuTenbHas nHdopmMaunsa o cucteme
M3MepeHUi n ee perynnpoBaHumn npueBegeHa B 6ubnvorpadum.

MaHekeH 1 (33 30Hbl) MaHekeH 2(16 30H)
PUCYHOKA.1 - CxemaTuyeckme n306paxeHus AByX TenjoBbIX MAHEKEHOB C Pa3feneHnem Ha 30Hbl

Tab6nunua Al - TexHUYECKNEe faHHble ABYX TEN/10BbIX MaHEKEHOB

MapameTpbl MaHekeHa MaHekeH My>X4YnHbI MaHeKeH XeHLMHbI

Pa3mep ogexabl C50

AnnHa Mo3a cnpsa (pukcrmpoBaHHas No3a) 166 cm

Bec 16 kr 31 kr

KosnnyecTtso 30H 33+3 M 16

MpuHUMn perynnpoBaHns (CMm. MocTosiHHaA & MocTosiHHas fk
npunoxexHve B) MocTtoaHHasa O lMocTtosiHHaa O

YpaBHeHune komdopTa YpaBHeHne komdopTa
Opexpa 0.6 k10 OG6HaxeHHbI + 0.51 k1o

A.2 OTaenbHble TeN/10BbIe AaTUNKN

A.2.1 NMnockne HarpeBaemMble faTUYNKU

Mnockne, HarpeBaeMble AaTYMKN PA3NINYHON KOHCTPYKUMN 1 hOPMbI MOTYT ObITb MCNO/b30BaHbI AN
onpegenieHNa HanpaBfieHHOW [c. OANH TN JAaTYMKOB BbIMOJSIHEH M3 OAHOrO HarpeBaemMoro asemeHTa. OH
COCTOUT W3 MasIeHbKOW M/IOCKOW MNJIaTUHOBOW NNACTUHbI, HarpeBaemoli 3/1eKTPUYECKMM TOKOM, C
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pas3/IMYHbIMU  HACTPOMKaMK, KOTOpble COOTBETCTBYIOT YPOBHSAIM aKTMBHOCTU 4esioBeka (B 6O/IbLUMHCTBE
cnyyaeB MpyM MOCTOSHHOW MHTeHCMBHOCTM 85 BT/M2). HanpaBrieHHyto t*, M3MepsiloT C UCMOJib30BaHWEM
WUCKYCCTBEHHOW  KOXW. UTO6bI un36exaTb MNOsIB/IeHUss  HenpefHaMepeHHbIX Tenso0BbIX  MNOTOKOB,
yCTaHaB/IMBalOT BOCeMb KOHTp-HarpeBateseii cnepean 1 AeBATb KOHTp-HarpesaTesei c3agun. smepseMbiv
3HayeHVeM sBfseTCA pe3ynbTupylowas Temnepatypa noBepxHocTu (PTM), KOTOpPyk BbIYMCAAIOT C
NOMOLLbI0 N3MEPEHHOr0 3/IeKTPUYECKOro COMPOTUBIIEHVA W Ka/IMBPOBOYHOWN KpuBoK. Temnepatypa I»
MOXeT 6bITb BbluMC/ieHa Ha OcHoBe PTI ¢ MOMOLLBIO /IMHENHON hyHKUMN. Heckosibko AaTYMKOB MOTYT ObIThb
NpUKpenaeHbl K MaHeKeHy WAN BCTPOEHbl B CTaHAapTHYIO oAexay, HaZeTylo Ha MaHekeH WM peasibHoro
YesiIoBEKa, KaK MokKasaHo Ha pucyHke A.2.

Mpumep 1- MNnockne HarpeBaemMble AaTUMKM Ha Mpumep 2 - MeHOo4YHble Ten/10Bble AaTUMKU Ha
MaHekeHe MaHeKeHe

PVICyHOK A2 - I'Ipmmepbl YCTaHOBKW A4aTUYNKOB A3 U3MepeHus Iy Cc MCNoNb30BaHNEM HECKOTbKUX OTAeNbHbIX
HarpeBaemMbIX A4aT4YMKOB, NPUKPENJIEHHbIX K MAHEKeHY nin peasibHOMY 4esloBeKy

[pyrod Tvn [aTyMKOB BbIMOJSIHEH W3 ABYX M/IEHOYHbIX TEMs/IOBbIX 3/1IEMEHTOB, HarpeBaeMblX
3M1EKTPUYECKMM TOKOM [BYX YPOBHei MOLWHOCTU. [aTuvMku MMeloT He6oNbloli pasMep W M/IOCKYHO
NOBEPXHOCTb, 4YTO OobecneymBaeT M3MeEpPeHWEe UMW HanpasreHHon foq NS BbIUYWC/EHUS 3KBMBANIEHTHOWN
TemMnepaTtypbl UCMOMNb3YIOT JIMHENHYIO MoJeslb. HeCKONbKO [aTumMKoB MPUKPENAoT K MOBEepXHOCTU Tena
MaHekeHa C (DOPMOW Tena XeHWWHbl. MaHekeH cpenaH W3 NosvypeTaHa Ha MeTasl/IMYecKoi OCHOBe.
ON1eKTPOHHbIN 610K yripaBfieHUst BCTPOEH B Tes10 MaHeKeHa (PUCYHOK A.2, npumep 2).

C rcnosb30BaHeM ABYX TUMOB JaTUMKOB MOXET ObITb onpejesieHa b, Bcero Tena v nokasibHasa Sg

A.2.2 Chepunyeckne HarpeBaemMble AaTUUKK

Cchepuyeckme faTumky, HarpeBaemMble MO BCeli MOBEPXHOCTW, MOrYT ObITb WCMO/b30BaHbl /18
n3MepeHns BCceHanpasfeHHol fe,.

PaccmaTpuBaemblii TN gaTuvMka npegcTaBnseT coboii annuncous pasmepom 200 mm X 50 mm.
OTgenbHbIli 6710K ynpaBnsieT TemnepaTypoil u HarpesaeT gatyuk. Pasmep u cdopma npeobpasosartens
Bbl6paHbl Takum 06pa3om, 4TOObl COOTHOLIEHME MoTepu Tennaa 3a CYeT U3JTyYeHUS U KOHBEeKuMn
COOTBETCTBOBA/IO TAKOBOMY Y peasibHOro yesioBeka. [ MoAe/IMpoBaHns pas/inyHbIX CUTyauUuil, B KOTOPbIX
MOXEeT OKa3aTbCs 4esIOBEK, MOJIoXeHne rnpeobpasoBatesii MOXHO U3MEHATb MexXAy BepTUKa/IbHbIM W
ropu3oHTasIbHbIM. pU MCMNOMb30BaHUN MOAENMPOBaHWA 4efloBeka B Mo3e cuis, AaTynk MOxeT ObiTb
OTK/IOHEH Ha 30° oT BepTuKanu. [laTuMK COCTOUT TOMbKO M3 OAHOW 30HblL. OH He MoxeT chukcuposaTtb
TeMnepaTypHble YC/IOBMS B pasHbIX HanpaBfieHWsX, Hanpumep TemnaoBOe U3/yYeHWe C OfHOW CTOPOHbI U
CKBO3HSIK C [pyroii CTOPOHbI MOryT HMBENMpOBaTb APYr Apyra. [pu MCMosib30BaHNN HECKOJSIbKUX AaTUMKOB
OHM MOTyT MOBAVATL APYr Ha Apyra. [latuvk He npeAHasHavyeH ANA M3MepPeHWl KOHTakTa C CUAEHbeM.
Mony4yeHHble faHHble UCMNO/b3YIOT A1 BbIYUC/IEHNS BCeHanpaB/IeHHON *,.

Mpu wucnonb3oBaHUM MOJENIN 4YesloBEKa B M0O3e CUAS HECKOJSIbKO [AaTYMKOB MOryT 6bITb
yCTaHOB/IEHbI Ha YCTPOWCTBO, umetowiee (DOpMy YesioBeka. B 3TOM crlyyae MOXHO onpefennTb NIOKaIbHYH0
teaun 1k Bcero Tena (CmM. pucyHok A.3).
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ANnnnconaHble AaTymkn, YCTaHOBJ/IEHHbIE Ha MOAenn YesioBeka

PucyHok A.3 - Mpumep BbINOMHEHWSI U3MEPEHWIi C YCTAaHOBKON HECKOJTbKMX 3M/IMNCOUAHBIX [ATYMKOB HA MOZLENU
uenoBeka B nose cUas
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MpunnoxeHne B
(cnpaBou4HOeE)

XapaKkTepuctuki n TpeboBaHnsA K cpeacTBam N3MEepPEHN
B.1 BBepeHue

B ta6nuuax B.1 - B.3 nepeuncrieHbl (akTopbl, OKasblBatowye BAUSAHME Ha Pe3y/bTaTbl U3MepPeHWit
pasnnuHbIx TUNoB fog MpuBegeHa MHOPMALUS O TUMOBbLIX 3HAYEHUSIX UM OTKIOHEHUAX (DAKTOPOB U UX

peKoMeHAOBaHHble 3HaYeHUs A1 JOCTUXEHNS NoAXoAsLeli TOYHOCTH.
B.2 Tpe6oBaHusa K cpeAcTBamM M3MepeHuii Npu onpegeneHun fog Bcero Tena n cermeHTa

Tabnunya B.1 - Tpeb6oBaHMA K dhakTopam npu onpegeneHnn foo Bcero Tesia u cermeHTa

PakTop TvinoBble 3HAYEHWA/OTKMNOKEHUS TpeboBaHusA
Pasmep Tena un OnpegeneHve BCEro Tesla M cermMeHta Heobxogumo Pa3mep: C50
nosa NpoOBOAUTL NPU COXPaHeHUU YesrloBEKOM (MaHeKkeHOM) OfHOW Mosa: HopmanbHoe
N TOW e no3bl, B GO/MbLINHCTBE C/ly4aeB HOPMaslbHOIo NosIoXeHne npu
MoSIOXeHNA Npu  BOXAEHUW. Pa3mep MaHeKeHa wun BOXAEHUN
yenoseka [O/MKeEH OblTb OObIYHLIM A1 UCCNeayeMon
COBOKYMHOCTU
KonunyecTBO 30H KonnyectBO 30H MOXeT OblTb  pasnuuHbiM.  [pu MuHUMYM:
N nx He0CTaTO4YHOM KO/IMYeCTBE 30H pe3yfnbTaT MOXeT ObITb 16 30H (CMm.
pasgeneHuve CMIMWKOM Tpy6bIM. 30HbI AO/MKHbI ObITb pa3fesieHbl Ucxoas npumeyaHuve 1)
ana 1“3 U3MEeHeHWsA TemnepaTypHbIX ycnosui {Hanpumep, 30Ha Llens:
perynivpoBaHUss  KOHTakTa C CUOEHbeM, 3aTeHeHHas  30Ha). Takoe 41 30Ha (cm.
pasgeneHue TpebyeT MUWHUMaNIbHOrO KOAM4YecTBa 30H U npvmedyaHve 1) nnn
Aenaet  pesynbTaTbl  60nee  pernpeseHTaTUBHbIMU U 6onee
yunTbIBaOLWMMn TemnepaTypHble OTK/IOHEHUS Ha PasgeneHne:
NPOTSXEHNN NOBEPXHOCTU. KONNMYecTBO 30H cnegyer genatb B mecTax pe3koro
60MbLlWMM, YEM KOIMYECTBO CETMEHTOB M3MeHeHuns
TennoobmeHa (cm.
npumevaHmsa 1u 2)
KonuuectBo KonnyecTBO cermMeHTOB He 06£A3aTeslbHO AO/MKHO ObiTb  OO6bIYHO 16 CermeHToB
CEerMeHTOB M UX  TaKUM Xe. KaK KO/M4ecTBO 30H. O6bIYHO UCMONb3YIOT Takue (cm. Tabnuuy 1)
pasgenexHuve CermMeHTbl, KaK CTYyMHUW, rpygHasa Knetka u 1.n. Ecnin maHekeH B HeKOTOPbIX criyvasax
MMeeT MHOrFO 30H. U B COCTaB CermMeHTa BXOAMT 6o/iblle  6oNbluee KO/IMYecTBO
Of1HOIi 30HbI, TO MOXHO MCCrefoBaTh BO3AelicTBMe Ha 6onee (Npy BO3MOXHOCTW)
MeJsikKue 4acTu CerMeHTa, Hanpumep, YacTb FpyAHOM KNeTkn
MpuHUMn Pexum nocTtosHHOW TemnepaTtypbl: f* noctosHHa, npu PeXum nocTosiHHOM
perynmpoBaHusi  3TOM MOXeT 6bITb OAHOPOAHAa WAN HEOAHOPOAHA MO BCEMY OfHOPOAHOW
Teny. Temnepatypa ObICTPO MEHSETCs, HO MOXeT ObIiTb  Temnepatypbl. 34 C.

10

HecTabunbHa. Ob6ecneuvBaeT peasibHYO Temnepatypy
nosepxHoctTn. O6nagaeT HauMMeHbLUMM Auanas3oHoM /1S
aKTUBHO HarpeBaeMoi NOBEpPXHOCTM.

PeXnmMm nocToAHHOrO TensioBOoro noTtoka: Q nocrosiHHa,
npu 3TOM MOXeT ObITb OAHOPOAHA WAN HEOA4HOPOAHa Mo
BCceMy Teny. Temnepartypa ctabunbHa, CKOPOCTb U3MEPeHUs
TemnepaTtypbl MefJ/IEHHEe, YeM B pexumme MOCTOSHHOW [*.
TemnepaTypbl MOBEPXHOCTN MOTYT 3HAUUTENIbLHO OT/INYaTLCA
OT peasibHbIX.

Pexunm ypaBHeHus komcopTta: W* 3asucut ot O B
COOTBETCTBUM C YypaBHeHueMm. Temnepatypa cTabuibHa,
CKOPOCTb M3MEpPEHUsi TemrnepaTtypbl MeHsieTCA Me[JieHHee,
YyeM B pexume noctosHHon U. Temnepartypa MOBEpPXHOCTH
6osiee peasibHa, YeM B APYruX pexumax

Pexum ypaBHeHus
komdoopTa, ecnv
BPEMSsI peakumMn MoxeT
ObITb COKpaLleHo
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MpogomkeHne Tabamubl B. 1

BOCCTaHOB/1EHUA

Bocnpoussoavmoe

®dakTop

Opexaa

Bpewms

To4yHOCTb

MoBTOpPsieMOCTbL

Tb

Paspewatouias
CNOCOBHOCTb

TnoBble 3HAYEHWSI,OTK/IOHEHWSE TpeGoBaHusi
[lnanasoH xapaKTepucTUK pexunmMa
Pexunm CtabunbHo CkopocTb Temnepaty 0O>0,

CTb n3mepeHusa pa Bt/M2
Temneparty Temnepaty MNOBEPXHOCT
pbl pbl "
MocToAHHa + + -
Ak
MocTosHHa
aQ + ~ ~ +
YpaBHeHue
+ - + +
komdpopTa
MaHeKeH MOXeT 6bITb O6HaXKEHHbIM WU OAeTbIM. Opexaa ¢ NAoTHOW
O6HaXeHHOMY ” O0[eTOMy MaHeKeHaM COOTBEeTCTBYIOT MOCafKOW: KOpOTKoe
pa3Hble fee BoguTesnb 06bIMHO HageBaeT ofexnay, kotopas HWXHee 6ernbe,
3aKpbiBaeT BCe Tesl0 3a UCK/IKYEHMEM KUCTEN pPyK W rosioBbl. Nierknue HocKu,
CnepoBartesibHO, TennoBoii noTOK " TemnepaTypa py6allka c ANMHHbIMA

NoBEPXHOCTM OyayT 6osiee penpeseHTAaTUBHbLIMW B Cly4vae pykaBamu, A/IVHHbIE
MaHekeHa B ofjexfje. [loBTopseMoCTb 6yAeT sydlle npu 6ptoKn 1 nerkas obyBb
MNCMOJ/Ib30BaHNN 06HaXXEHHOro MaHeKeHa. (0,6-0.8 ko vnm 1.3
Opexaa MOXeT MMeTb pasHylo MNocafKy W 3HayeHue Ko K/10 BCEro)
(n3onAumio).  3HauveHMe KO  [O/DKHO  COOTBETCTBOBaTb
cutyaumm 1 6bITb  peasnbHbiM. Tak kKak HVAC-cuctema
TPaHCMOpPTHOro cpefcTBa fAO0/HKHa obecneunmBarb KomdoprT,
MOXeT 6bITb NCNOMb30BaHa 06bIYHAsA KOMHaTHas ogexaa. Ans
MUHMMM3aUUN OWMBOK ojexaa [O/MKHA WMeTb M/I0THYHO

nocagky
Bpemsi BOCCTaHOBMEHUS 3aBUCUT OT HECKOJIbKUX (haKTOpPOB: Bpems

npvHUMNa  peryinpoBaHus,  TernsIoeMKOCTW  TEenjoBOr0  BOCCTAHOB/IEHUSA

MaHeKeHa, U3onsAummn n T.4. MeHee 20 MUH

MprviemneMoe Bpemsi BOCCTAHOB/IEHWS  3aBUCUT  OT
cuTyaumm. KopoTkoe Bpemsi BOCCTAHOBJ/IEHUSI MOXET OKas3aTb
oTpuuUaTeNbHOE BANSHME HA CTabWUIbHOCTb

TOYHOCTb OTHOCUTCS K OMpefesieHnNo te) B W3BECTHOINA Mpremnemas
O4HOPOAHOI cpese. TOYHOCTb:

TOYHOCTb 3aBUCUT OT HECKO/IbKUX (DAKTOPOB: TeMrepatypbl  He 6osiee + 1 <0 feq
NMOBEepPXHOCTU, OAEXAbl, pasmepa, no3bl, KOAMYecTBa 30H 1 T.4,

MoBTOPSiEMOCTb OTHOCUTCA K Hanbosiblemy pasnuuunio Mpuemnemas
Mexay — ABYMS  U3MEPEHUSMW,  BbIMOSIHEHHLIMW  OOHUM NOBTOPSEMOCTb:
onepatopoM B OAHOW W TOW Xe OJHOPOAHOW  wnn He 6onee + 0,5 ‘C
HEOAHOPOAHOW cpefe C MCNOMb30BaHWEM OfHUX U Tex Xe
MHCTPYMEHTOB

Bocnpon3BoAMMOCTb OTHOCUTCSA K Hanbosbluemy pas/fimumio Mpuemnemas
Mexay n3mMepeHnamMu, BbIMNOIHEHHbIMN pasHbIMX BOCNPOU3BOANMOCTb:
oneparopamMmu He 6onee + 1,0 °C

Paspewatowana cnocob6HOCTb 3aBUCUT OT TpeboBaHWi K Mpuemnemas
perynmpyemMbiM KOMMNOHEHTaM CUCTEMbI n3MepeHnii. TOYHOCTb paspewatouias
onocpefoBaHHO 3aBUCUT OT paspeluatoLleii CnocobHOCTH CNOCOBHOCTL:

He 6onee 0.1 °C

MpumeyaHue 1- MNpegnaraemoe MAUHUMaTLHOE KOMMHECTBO W pasgeneHrie 30H (16 30H + obLuas 30Ha).

b WN RO

OO6LLas 30Ha; 6 JleBas KUCTb; 12 NMpaBoe 6eppo;
Nnuo; 7 TpaBas KMCTb; 13 JleBas Hora;
BosiocucTas yacTb rososbt: 8 TpyaHas KneTka: 14 NpaBas Hora;
Mneuwn; 9 CnuHa: 15 /leBasi cTona:
JleBas pyka; 10 dAroauvupl (+ 3a4HAA NOBEPXHOCTb 16 MpaBas cTona
MpaBas pyka; 6enep);

11 NleBoe 6eapo;

ik
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OKOHYaHMeTabnuubl B. 1
daKkTop

TunoBble 3HaYeHNS' OTK/IOHBHUA

| TpebosaHus

MpumMmeyaHue 2 - MpegnaraemMoe KOSMHECTBO U pasgesieHne 30H 15 06ecreyeHrsi XOPOLLEro peryiMpoBaHns

(6onee 41 30HbI + 06LLANA 30HA).

O6uwas 30Ha;

NleBas cTopoHa Nuua;

MpaBasa cTopoHa nuua:

nasza;

BosiocucTtas 4acTb rosioBbl,
Les;

MepepHAA YacTb nney;
3a4HAs YacTb nney;
BHYTpeEHHASA YacTb N1€BOr0
nseva,

9 HapyxHas yacTb N1€BOro nneya;
IOBepxHAA YacTb /IEBOrO MNseya;
11 HNXHAA YacTb /IeBOrO MnJeya;
12Hapy)Has yYacTb /1IeBOWi KUCTY;

O ~NOOUDNWNRO

13BHYTPEHHSASA YacTb /1eBOI KUCTU:

14 BHYTPEHHAA YacTb NpaBoro
nneuya;

15 HapyxXHas 4acTb npaBoro rnneya;
16 BepxHAA yacTb NpaBoro nsevya;
17 HMKHAA YacTb NpaBoro nsieya;
18 Hapy»Hast 4acTb nNpaBoOli KACTU:

19 BHYTPEHHSISt YaCTb NpaBoii KUCTK:
20 MNMepeAHAA yacTb rPyAHON KNEeTKU:

21 NleBast 4YacCTb rpyaHON KNeTKu;
22 MNpaBas YacTb rpyaHOI KNeTKu;
23 Xenypok;

24 TIPOMEXHOCTb;

25 BepXxHAA 4acTb CNUHBbI;

26 HMXHAA YacTb CNvHbI:

27 Aroanubl:

28 BHYTpeHHAA YacTb 1eBOro
6eppa:

29 BHeLHASA YacTb /IeBOro
6eppa:

30 3agHAA yacTb neBoro 6egpa;
31 BHYTpeHHAA YacTb Npasoro
6eppa:

32 BHeLlHAA YyacTb NpaBoro
6eppa:

33 3agHAA yacTb NpaBoro
6egpa:

34 NepepHss YyacTb NEBOIA HOru;
35 3aaHAA YacTb /1eBOW HOrw;
36 MepegHAa yacTb NpaBoW
Horw;

37 3a4HAA YacTb NpaBoOW HOrW;
38 BepxHAsA yacTb /1eBOWA CTONbI;
39 HUXHAA YacTb 1eBOW CTONbI:
40 BepxHsisi yacTb npaBoi
cTonsbl;

41 HWXHAS YacTb NpaBoli CTONbI

B.3 CpeactBa usmepeHuii gna onpegesieHNs HanpaBieHHOW iag

Ta6nuuya B.2 - TpeboBaHuA K hakTopam npu onpegesieHnn HanpasfeHHOW tq

dakTop
Pa3vep
NOBEePXHOCTU

Konnuectso n

pacrnosoxeHue
[ATYMKOB

MpyHUMN
perymposaHuns

12

TvinoBble 3HAYEHNSA'OTK/IOHEHUA
HarpeBaemas  MoOBEpPXHOCTb.  KOTOPYIO  WUCMOMb3YylOT  ANs
onpeaeneHvs Hanpas/ieHHOM Lg 06bIMHO HEeGOMbLUIas: HECKObKO
KBaJpaTHbIX CAaHTUMETPOB.
Jatumkn  MoryT ObiTb  NpUKpPersieHbl K OObIMHOMY MaHEeKeHy,
MmetolleMy ciopMy Tena 4esioBeka WM [pYroMy  YCTPONCTBY.
Vicnonb3oBaHne MaHekeHa oObecrneuvBaeT  co3faHve  6onee
Pea/IMCTUYHOTO BO3AYLLHOMO NOTOKA BOKPYI NMOBEPXHOCTY AaTyMKa.
KonnyectBo JaT4uMkoB MOXET ObITb pas3nyHbIM. Yem 6onblue
MCMO/b30BaHO JATYMKOB, TeM Bbllle paspeluarolias CriocobHOCTb
npy oLeHKe O6BLUMX TemnepaTypHbIX YCnoBuiA. [ns obecnedveHus
BO3MOXHOCTU CpPaBHEHWUS Pe3y/ibTatoB, MOSTyYEeHHbIX C MOMOLLHO
pas/INyHbIX METOAOB C UCMO/Mb30BaHNEM Harnpas/ieHHbIX AATHNKOB,
peKoMeH/lyeTCs UCMo/b30BaThb He MeHee 16 faTumkoB
Pexunm nocTosiHHOW TemnepaTypbl:  MOCTOSiHHA, NPy 3TOM OHa
MOXeT Oblfb OAHOPOAHA WM HeodHoOpoAHa MO BCemy Tery.
Vi3meHeHVe TemnepaTtypbl SBNSETCA ObICTPbIM, HO MOXET Obib
HecTabWibHbIM. PeasibHast Temnepatypa MNOBEPXHOCTV ob6nagaet
HaUMEHbLLMM  AMarna3oHOM B peXuMe akTMBHO —HarpeBaemoi
NOBEPXHOCTW.
PexyM MoCcTOsSHHOro TensioBoro notoka: O MOoCTOsiHHA, npu
3TOM Temrepatypa MOXeT 6blTb 0AHOPOAHA WM HeogHOpoAHa Mo
BceMy Teny. TemnepaTypa cTabuibHa, CKOPOCTb U3MepeHust
Temnepatypbl MefJleHHee, 4YeM B pexume MocTosHHoM  U.
TemnepaTtypa MOBEPXHOCTU MOXET 3HauuTesIbHO OT/inyaTbCA OT
peasibHON.
Pexum ypaBHeHusi komcpopTa: 4% 3aBUcuT ot O B COOTBETCTBUM C
ypaBHeHVeM. Temnepatypa CTabwibHa, CKOPOCTb U3MepeHus
TeMnepatypbl Me[/IEHHee YeM B PeXuMM  MOCTOsiHHOW  U.
TemnepaTypa MOBEPXHOCTM 0Gofiee peasIMCTUYHE, Yem B OpYyrnx
pexumax

TpeboBaHuA
MeHee 5x5 cm

Pa3mep maHekeHa: C50
Mo3a: 06bI4HOoe
NonoXxeHwe npu
BOXAEHUM NN

NosIOXeHne naccaxmpa.
MuHUMasibHOe

KO/INYECTBO AATUNKOB:

16(cm.Tabnuuy 1)

Pexum nocTosiHHOW
OfiHOPOAHO
Temnepatypsbl (34 *C)
Pexum ypaBHeHus
komdpopTa, ecnv Bpems
peakumn MoxeT 6bITb
COKpaLLeHo
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OKoH4YaHue Tabnuubl B.2

dakTop TUnoBble 3HAYEHMA/OTKIIOHEHUSA TpeboBaHus
[vana3oH xapakTepucTunk pexumma
Pexum CrtabunbHoe CkopocTb Tewmnepatyp O > 0 Bt/mM2
Tb pexmma  U13MepeHuns a
TemnepaTtyp MOBEPXHOCT
bl "
MocTosHHaA - + +
1*
MocTosaHHaA + - - +
(0]
YpaBHeHue + - + +
KomcpopTa
Bpemsa Bpemsa BOCCTAHOB/IEHMA 3aBUCUT OT HECKOSIbKMX (hakTopoB: Bpems BoccTaHOBNEHUS

BOCCTAHOB/IEHUSI MPUHLMNA PEFYIVPOBAHUS, TENJOEMKOCTY AaTynka 1 T.0.
Mpuemnemoe BpeMsi BOCCTAHOB/IEHWS 3aBWCWT OT cuTyauuu. He
NPOLONXUTENBHOE  BPEMSi  BOCCTAHOB/IEHUS  MOXeT  okasaTb
oTpuuaTenbHoe BAUSIHNE Ha CTaGUNbHOCTb

MeHee 10 MUH

To4HOCTb TOYHOCTb OTHOCUTCA K OonpepenieHunto B W3BECTHOW O,D'HOpOAHOﬁ Mpuemnemas TO4YHOCTb:

cpege.
T‘())‘—IFI-lIOCTb 3aBUCUT OT HECKOSIbKUX (hakTopoB: Temnepartypsbl
NoBEpPXHOCTU, paamepa, no3bl, KOSIMYecTsa 30H 1 T.4.

MoBTOpsieMoCTb [OBTOPSIEMOCTb OTHOCUTCA K HaMGOMbWEMY pasfinuni  Mexay
OBYMSI U3MEPEeHNAMMU, BbINOSIHEHHBIMU O4HWM ONEPATOPOM B OAHOIA
N TOM Xe OJHOPOAHOW WAM  HEeOAHOPOAHON cpefje C
MCNOMb30BAHNEM OAHUX U TEX XE UHCTPYMEHTOB

BocnpoussoarMo Bocnpon3BOAMMOCTb OTHOCUTCS K HAWGO/bLUEMY Pas3inuunio Mexay

CcTb N3MepeHnaMHU, BbIMOSIHEHHBIMU pa3HbIMU onepaTopaMmn

Paspewalowias Paspewaiolas  Cnoco6HOCTb  3aBUCMT  OT  TpeGoBaHuii K
CMOCOGHOCTL  Pery/iMpyemMbiM KOMMOHEHTaM CUCTEMbl U3MepeHunii. TOouHOCTb
onocpeloBaHHO 3aBUCUT OT paspeLuaiolleil cnoco6HoCTy

He 6onee =1 'C An

Mpuemnemas
NOBTOPSIEMOCTb:
He 6onee +0.5 °C

Mpuemnemas
BOCMPOWN3BOANMOCTb:
He 6onee £ 1.0 C
Mpuemnemas
paspelatouian
CNOCOBHOCTb:

He 6onee 0.1 ‘C

[Anana3oHsbl OCHOBHbIM HasHa4YeHnewm Aatynka ABnaeTcAa oueHka MuHUManbHbI AnanasoH

TeMnepaTypHbIX YCMOBUA, HAXOAAWMNXCA B nNpegenax uim psgom c
[nanasoHoM TemnepaTypHoro komdopta. OfHaKo YycnoBus B
canoHe TPaHCMOPTHOTO CpPeAcTBa MOrYyT fiexaTb faneko 3a

n3MepeHnsa He meHee
0=€< <40 °C

npegenamu KOMhopTHOrO AnanasoHa. Be3onacHblii fuanasoH He

MoryT 6bITb Bblf€/eHbl ABa TUNA fUana3oHoB:

- AuanasoH, B npegeniax KoTOporo pesynbTaTbl U3MEpPEeHUid MoryT
6bITb CONOCTaB/IEHbI C TEMNEPATYPHbIM BOCNPUATUEM YelloBEKa.

- ©6esonacHblii guanas3oH, B npefenax KOTOPOro MOXeT O6biTb
MCNONb30BAHO  CPEACTBO  U3MEPEHWiA  6e3  HapylleHus
KanMGpOBKU WU PUCKA NOBPEXAEHUS

B.4 CpeAcTBO M3MepeHuit A1 onpegenieHna BCeHanpaB/ieHHON fc,

MeHee
-20 °C< fog< 70 °C

Tabnnuya B.3 - Tpe6oBaHMA K chakTopam nNpu onpegesieHNNn BceHanpaBsieHHON /a,

dakTop Tunosble 3HAYEHUA'OTK/IOHEHUSA

Tpe6oBaHus

FeomeTpusa gatunka OO6bIYHO AATUMK 4N1A ONPeJeneHns BceHanpasfieHHOM umeeT SNNUNCOUAHBIN AaTumK C
hopmy annmncounga, HoO OH Takke MoXeT umeTb hopmy chepbl. B 0HOV 30HON MOXET 6bITh

c/lyqyae  UCMOJIb30BaHUSA  chepuyeckoro faTumka, BeCOBble
KoappmumeHTbl 418 BCEX HanpasfeHuii oAuHakoBbl. B cnyuae
NCMNO/b30BaHUA 3/1/IMNCOUSHOTIO Aaryunka BECOBblE
KO3(P(PMLUMEHTHI  ANS  Pa3/IMYHbIX HanpaBneHuit MoryT 6biTb
M3MEHEHbI A1 MOJeNnpoBaHua 4YesioBeka B Mo3e cuas win B
nose cros.
Ha bn BAunseT kak dpopma, Tak 1 yron gatuuka.
OG6bIYHO AATUNK COCTOUT TONbKO U3 OAHOI 30HbI

Pasmep noBepxHOCTM HarpeBaemas MOBEPXHOCTb AaTuuka, KOTOPYH MCMO/b3YylT A4S
onpefeneHnss  HanpaBfieHHOW by. 06bI4HO MMeeT  dopmy
3anmnconaa ¢ HauMmeHblWwum anametpom 50 Mm 1 okosio 200 mm B
ONVHY

HaknoHeH (306 no
Hanpas/IEHUIO K CMVHKe
cnaeHbs

Mpn6op n3mepeHus
KomdpopTa

13
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MpogomkeHne Tabnuubl B.3

BocnpoussoauMocTb

14

dakTop
KonunyecTtso 1
pacnonoxenue
[aTynKoB

MpuHynn
perynuposaHus

Bpewms
BOCCTaHOBJ/IEHUS

TOYHOCTb

MoeTOpsieMOCTb

Pa3pewatouias
cnoco6HoOCTb

TunoBble 3HAUYEHUS/OTKIOHEHUS Tpe6oBaHus
KonnyecTBo AaTyMKOB MOXET OblTb BbiGpaHO B COOTBETCTBMM C MUHUMYM 6 [aTYMKOB,
cuTyauymeir. Yem 6onblie [aTyMKOB WCNOMb30BAHO, TEM BbiWe  PACMONOXEHHbIX Ha
paspeliarwllas CnoCOGHOCTb NPX OLEeHKe O6GLKMX TemnepaTypHbIX ro/0Be, TY/N0BULLE,
ycnosuii. Heo6Xo04MMO YyUuTbIBaTb, YTO AATYUKU CUSIbHEE BAUAIOT npeanneybax u
LPYr Ha Apyra npu yBeNWYeHUM UX KOJMYecTBa. rofieHnX.
Ons obGecnevyeHUss BO3MOXHOCTM COMOCTaBNEHWUA pesynbTaToB [pn Heo6XxoAUMOCTH
pasnUyHbIX U3MEPEHW, MNOMYYEHHbIX C MNOMOLWbI OTAESNbHbIX KOMMYECTBO AATUYUKOB

[aTYMKOB, OHU [O/XHbl UMETb Takoe >Xe PpacrnonoxeHue no MOXeT 6bITb
OTHOLIEHWIO K NOIOXEHNI0 onepaTopa YBETMYEHO U/IN OHU
MOryT 6bITb

nepemelleHbl Ha

Apyrue mecta
Pexum nocTosiHHON TemnepaTypbl: U nocTosiHHa, nNpu 3TOM  PeXum noCTOAHHON
MOXeT 6biTb OAHOPOAHA WAM HeofHOpPOAHA NO Bcemy Teny. 0fHOPOAHOW
Temnepatypa ObICTPO MeHsieTCA M MOXeT ObiTb HecTabunbHoW. TemnepaTtypbl (34 *C).
PeanbHasi TemnepaTypa MNOBepXHOCTU o6nafjaeT HauMeHbWUM  PeXum ypaBHeHUs

f[nana3oHOM C aKTUBHO HarpeBaeMoi NOBEPXHOCTbIO. KomdopTa, ecnu
Pexum nocTosiHHOro TensnoBoro notoka: O NOCTOSHHA, NpPU Bpems peakyuun MoxeT
3TOM MOXeT 6blTb OJHOPOAHA WM HEOAHOPOAHA NO BCeMy Teny. 6bITb COKpaLLeHO

Temnepatypa cTabunbHa, CKOpPOCTb W3MEpeHWs TemnepaTypbl
mMeAneHHee, YeM B pexume MOCTOSHHOW 1m Temnepatypa
NOBEPXHOCTN MOXET 3HAYNTEsSIbHO OT/IMYATHLCA OT peasibHOA.
Pexum ypaBHeHns komdopTa: b» 3aBucut ot O B COOTBETCTBUM
Cc ypaBHeHuem. TemnepaTypa cTabunbHa, CKOPOCTb U3MepeHus
Temnepatypbl MeJJ/leHHee, uYeM B pexume MOCTOAHHOR /».
Temnepatypa noBepxHOCTU Gosnee peanbHa, 4YeM B APYrux
pexumax
[vanasoH xapakTepucTuk pexunma
Pexum CTabunbHOCTb CKopoCTb Temnepatypa O >0
TemnepaTtypbl  M3MepeHWs  NOoBepxHocTn BT/mM*

Temnepatypbl
MocToAHHasA - + + —

b
MocTosiHHan + - - +

n
YpaBHeHue + - + ¢
koMmcopTa
Bpemsa BOCCTAHOBMEHWS 3aBUCUT OT HECKOJIbKUX (paKTopoB: Bpems
npUHUUNA perynmpoBaHns, TeNJI0EMKOCTY faTunka u T.0. BOCCTAHOB/IEHUSA:
Mpuemnemoe BpeMsi BOCCTAHOB/IEHUA 3aBUCWUT OT cuTyauuu. He MeHee 10 MUH

Npofo/KNTeIbHOE BPEMSi BOCCTAHOB/IEHWS  MOXET oKasaTb
oTpuuatenbHoe BAUSHWE Ha CTabunbHOCTb

TOYHOCTb OTHOCUTCH K ONpeAeneHunto B U3BECTHOW OAHOPOLHOI Mpremnemas
cpehe. TOYHOCTb:
TOYHOCTb 3aBMWCUT OT HECKONbKMX (aKkTopoB: Temnepatypbl He 6onee +1 ‘C (=
noBepxHOCTW, pa3mepa, No3bl, KONMYECTBA 30H U T.A.

MoBTOpsieMOCTb OTHOCUTCHA K HanbOnblUeMy pasinunio Mexay Mpruemnemas
ABYMSI U3MEpEeHWSIMU, BbINOJIHEHHBIMW OAHWM OnepaTopoM B NoBTOPSEMOCTb!
Of4HON W TOW e OJHOPOAHOW WNM HeoAHOPOAHOW cpefde € He 6onee +0.5 ‘C
Mcnonb3oBaHWEeM OAHUX U TeX Xe CPeAcTB u3mepeHuii

Bocnpon3BogMMOCTb OTHOCWUTCS K Haubo/blweMmy pasnnyunio Mpruemnemas
Mexnay pesynbTaTtamMy  U3MEpPeHWid, BbIMOMIHEHHbIX Pa3HbIMW BOCMPOU3BOAMMOCTb:
oneparopamu He 6onee = 1.0 *C
Paspewatuwas cnocobHOCTb 3aBUCUT OT TpeboBaHUin K Mpuemnemasn
KOMMOHEHTaM CUCTeMbl W3MepeHWil. TOYHOCTb OMNoCpefoBaHHO paspelwatowasn
3aBNUCUT OT paspeluatoLleil CnocobHOCTH CMOCOBHOCTL:

He 6onee 0.1 °C
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OKoH4YaHue Tabnuubl B.3

dakTop TvnoBble 3Ha4YEHWS' OTK/IOHEHNA Tpe6oBaHWA
[vana3oHbl OCHOBHbIM MpejHa3HayeHneM JaTynka ABSAETCA OLEeHKa MUHMaNbHBbIG
TemMnepaTypHbIX YC/I0BUIA, HaxodsaWMXcsa B npegenax wam guanasoH ndMepeHun
pPSAAOM € Anana3oHOM TemnepaTtypHoro komgopTta. OgHako He MeHee
YCNOBUA B CaJioHe TPAHCMOPTHOrO cpeAcTBa MOryT fiexaTb 0 <C< «*,<40 °C
Lasieko 3a npegeniamm KOMGOPTHOro granasoHa. BesonacHbIli griana3oH
MoryT 6bITb Bble/ieHbl ABa TUNa Anana3oHOoB: He mMeHee

- AMana3oH n3MepeHuii, B npegesiax KoToporo pesynbtatbl  -20 € < bk< 70 ‘C
MOryT  ObITb  coOrfocTaBfieHbl C  TemnepaTypHbIM
BOCNPUATMEM YENOBEKa;
- 6e3onacHblii gnanasoH, B npegeniax KOTOpOro cpefcTBo
M3MepeHNss MOXeT 6bITb MCMO/Bb30BaHO 6e3 HapylleHus
KaSIMBPOBKM UIN PUCKA MOBPEXAEHUS.
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MpunoxeHune C
(cnpaBo4HOE)

Kannéposka

C.1 KanmbpoBKa cpefCcTB M3MepeHUit TemnepaTypbl MOBEPXHOCTHU

Kann6poBKy HeO6X0AUMO BbIMO/HATL B KOMHATe WAW Kamepe C O4HOPOAHbIMU TemnepaTypHbIMU
ycnosusmn (b: b= b=34 @ + 0.2 °C, Afe.i um < 0,4 °C).

KannbpoBKy HeO6Xx0A4MMO BbINOHATL, MO KpaliHeli mepe, A0 U MOC/e psga dKcnepumMeHToB. Mpu
ONVTeNbHbIX N3MEPEHNAX KaIMbpOoBKY HEOBXOANMO BbIMOMHATL KXY Hedento.

[ANAa pacrnonoxeHns MaHeKeHa 1 AaTYMKOB He YCTaHOB/IEHbI cnelnasibHble TpeboBaHMA.

[Ana patyMkoB HeO6XO0A4MMO BbINOMHATL Ka/IMOPOBKY BO BCEM Auana3oHe WCMosib3oBaHuA. [ns
MaHeKeHOB, Y KOTOPbIX MPUHLUMNAMW PerynupoBaHua SABNAIOTCA ypaBHeHWe KomdopTa M noctosiHHasa O,
Heo6x04MMO BbIMOMHATE Ka/IMOPOBKY A1 BCero Amana3oHa namepeHuit. CpefHee 3HauyeHWe B3BELUEHHOW
no naowaan TepMo-KOMNEHCUPOBAHHOM TemnepaTypbl NOBEpPXHOCTU (KWpPS) He AO/MKHO OoTnyaTbes 6onee
yem Ha * 0,3 °C OT pe3y/nbTaTOB MNEPUOAMYECKUX W3MEPEHWU, BbIMOSIHEHHbIX 3Ta/IOHHbLIM CpPeACTBOM
n3mMepeHuii ¢ 60/1ee BbICOKOV TOYHOCTbLIO B YC/IOBUAX KaSIMGPOBKMU.

C.2 OnpepgeneHne KoadhPUUMEHTOB TENTO0OO6MEHA

OnpegeneHve KO3IPPULMEHTOB TeN/I006MeHa He06X04MMO BbINONHATE B KOMHaTe WU Kamepe C
OAHOPOAHBLIMU TeMnepaTypHbIMU ycnoBusamu {/b,-: b=t =24 “C £+ 0.2 °C, va= 0,05 m/c, Afot i,i,, < 0,4 °C).

KoadpdpmumeHT TennoobmeHa B KaiMbpoBO4HbIX ycnoBusax (fttai) He siBnsieTcA MOCTOSIHHBbIM, OH
3aBUCUT OT pasHuubl Mexay TemnepaTypoil B kamepe (/oY wu TemnepaTypoii noBepxHOCTU (bK).
CnepgoBaTenbHO, onpefesieHne Heo6xoA4MMO MPOBOAUTL NPU TPeX 3KBUMBAIEHTHbIX TeMnepaTypax: camom
BbICOKOI, caMOli HM3KOW 1 paBHOW 24 <C. lNpu UCnonb30BaHWM OAETOr0 MaHekeHa Wan pexunumMa ypaBHeHUs
KomdopTta 3HauveHue htn paccmaTpuBalOT Kak MNOCTOSIHHOE B Mpefesiax WHTepBana uW3MepeHus, a
onpegeneHne MOXeT 6bITb BbINO/IHEHO TONbLKO npu 24 °C.

OnpegeneHne KoadpULMEHTOB Ten/1006MeHa PEeKOMeHAO0BaHO MNPOBOAMTL 40 W Mocne psga
N3MePEHUIA.

PacnosioxeHne pgaT4yMkoB [O/DKHO COOTBETCTBOBATb PeasibHOW CcuUTyaluu, Korga OLeHMBatoT
TemnepaTtypHble YC/10BUSI B TPAHCMOPTHOM CpefCcTBe.

MaHekeH fo/keH ObITb PacnosioXeH TaK e, Kak BO BPeMS WU3MepeHwuli, B MPOTMBHOM Cry4vae
KOaPMLUMeHT Tensioo6MeHa M3MEeHUTCS. MaHekeH A0/DKeH ObITb MOCaXeH Ha ceTyaToe cuieHbe, YTOoObl
nsbexatb [OMNONHUTENBLHOW Wn30MAUMWU. TemnepaTypHble OTK/IOHEHUS Ha MNOBepXHOCTW 30Hbl (O[/Tes) He
[O/DKHBbI npesBbiwaTb 3 °C.

C.3 OnpepgeneHne BpeMeHN BoccTaHoBeHun foq

Bpems BOCCTaHOB/IEHUA OMNpeAensalT Kak Bpems, Heob6XoAumoe CpefacTBY W3MepeHwuin Aans
BOCCTaHOB/IEHUSI 9KBMBA/IEHTHOM TemnepaTypbl nocne 3-X MWHYTHOrO OTK/IIOYEeHUs MUTaHWs A0 cpeaHero
3HaYeHMs 3KBMBAJIEHTHON Temnepartypbl 40 OTKAOYeHUA nutaHusa + 0,5 °C.

Mi3mepeHne BpemMeHU BOCCTAHOBJ/IEHWNS BbIMOIHAIOT C MOMOLLbIO OTK/IHOYEHUSA MUTaHUA cpeacTsa
n3MepeHuii N BKIIOUEHNS ero CHoBa. TemnepaTypa BO BpeMsi U3MepeHuii o/mKHa 6bITb MOCTOAHHOA.

C.4 OnpepeneHve TOYHOCTU, NOBTOPSAEMOCTM U BOCNPON3BOAUMOCTH

TOYHOCTb - 3TO pasHULa Mexay N3MEepPEHHON 1 n3BecTHol feQoaHopoaHOW cpeabl.

MoBTOPAEMOCTb - 3TO OTK/IOHEHWE 3HAYeHWi HEeCKOSbKUX M3MepPeHWn OAHOW XapaKTepUCTUKW,
BbIMOJIHEHHbIX C MOMOLWbIO OfHOrO0 W TOr0 Xe MeTofda OAHUM W Tem Xe orepaTopom. [oBTOPAEMOCTb
MeTo[a O3HayaeT, YTO MaKCMMaslbHOe OTK/IOHEeHWe OT cpefHeli 3KBUBa/IEHTHON TeMnepaTtypbl cocTaBseT +
0,5 °C.

Bocnpon3BoANMOCTb - 3TO OTK/IOHEHME 3HAYEeHWUI HECKOIbKMX N3MepeHUiA OHOM XapaKTepucTuku,
BbIMO/IHEHHbLIX C MOMOLWbLID OAHOMO M TOr0 XXe MeToda pasHbIMW onepaTopamu. [lpy npoBepke
BOCMPOU3BOAVMOCTY YC/IOBUSI M3MepPeHUli AO/MKHbI ObITb BOCCTAHOB/IEHbLI MOC/e ONpeAesieHHOro nepuoga
BpeMeHU, a MaHekeH crefyeT nepemeuiatb. Bocnpom3BoguMocTb MeToga O3HayaeT, YTO MakCuMasibHoe
OTK/IOHEeHWe OT cpefHeli 3KBNBa/IEHTHOM TemnepaTypbl cocTaBnseT + 1 °C.

C.5 CBolicTBa NOBEPXHOCTUN

KoadhpuumneHTbl NOrMIOWeHNA N N3NyYeHNs MU3MepseMblX NMOBEPXHOCTel C y4eTOM COJSIHEYHOrO
N3ly4eHns [O/DKHbl COOTBETCTBOBATb TAKOBbIM Y peasibHOro 4esloBeka B hakTUyeckol cuTyauuun. Ecnu
onpegesieHHas 4YacTb Tena O6ObIYHO HaxoAUTCA NOA4 OAEXAO0W WNn OO6HaxeHa, [AaTyuMK [OJDKeH
MoJenmpoBaTb 3TO.
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MpunoxeHune D
(cnpaBo4HOE)

NHTepnpeTauusi aKBMBaJIEHTHOW TeMnepaTypsbl

D.1 WHTepnpeTauua 3KBMBa/IEHTHOM Temnepatypbl C No3uuunii prM3nyeckoro TemnsoBOro
6anaHca

Mo onpegenexnuto npegcrtaengeT cobo TemnepaTtypy MNPOCTPaHCTBa, KOTOPOK W3MepsioT B
OfHOPOAHOWM cpefe C OAHVMM W TeM e YPOBHEM CyxOro Tersloo6MeHa. OTa TemmnepaTypa Moka3sbiBaeT,
HaCKOMIbKO CU/IbHO OHAa OT/IMYaeTcs OT TeMnepaTypbl B TEPMOHeNTpasibHON cuTyaumn. 3HadyeHne tag Takke
3aBUCUT OT YPOBHSA aKTUBHOCTU U OfeXAbl YesioBeka. Tak Kak ypoBeHb akTMBHOCTU W ofexaa y BoauTens u
naccaxmpos B 60/bLUIMHCTBE C/lydaeB OTHOCUTESIbHO MOCTOSIHHbI, 3HayeHue &<, COOTBETCTBYOLLEE
TenioBoMy 6anaHcy, MOXeT OblTb annpoKCMMMPOBAHO C TMOMOLWbLIO aHann3a C WUCMNosb30BaHWEM
YCOBEpPLLUEHCTBOBAHHOIO YypaBHeHusA TensaoBoro 6anaHca. MCO 7730 no3BosiseT onpenennTb YCNoBUSA
TepManbHOW HelnTpanbHOCTU.

3HauyeHus /Bc. 4N U3MEHEHUIA MeTabo/IMYecKOro BblaeneHms Ttenna ot 70 go 90 BT/M2 un ypoBHeii
nsonaumm ogexabl ot 0.5 netom fo 1 k1o 3umMoii, npueedeHbl B Ta6nuue D.1.

Ta6nunuya D.1 - 3HayeHns [@ANA pas/IMUHbIX YPOBHEV aKTUBHOCTM U N30SLMN OAexabl

Ycnosus U* Bcero tena. °C
70 BT/M21 0,5 ko 25,3
90 BT1/M21 0,5 ko 23,8
70 BT/M21 1 kno 221
90 BT1/M21 1 kno 20,0

TV 3HauvyeHuUss MOryT ObITb WUCMNO/b30BaHbl B KayecTBe MNepBoOl annpokcumMauvMM ONTUManbHOro
3HayeHns tv, BCero Tena. 3HayYeHWA JIOKaNbHOM tea AO/MKHbI ObITb 6/IM3KM K 3TUM 3HAYEHUAM, HO MOryT
HabnaaTbCs HeboNblUMe OTK/IOHEHUS ANSA pas/IMYHbIX 4YacTell Tena, Hanpumep, ANA 4YacTeli Tena,
3aKpbITbIX ogexaoi. Cm. Takke D.2.

D.2 WHTepnpeTauus 3KBMBaNEHTHOW TemnepaTypbl C NO3UUWii  TemnepaTypHOW
YYyBCTBUTENIbLHOCTN U TeMNepaTypHOro komgopTa

AcvMMeTpUYHble TemnepaTypHble YCNOBUSA B Ca/loOHE TPaHCMNOPTHOrO cpeacTBa AenawoT
onpefesieHNe M OLEHKY 3HayeHWUi /IOKasIbHOW b, OCOGEHHO MNOoNe3HOoN. B3anMocBA3b Mexay 3HayeHusAMU
NnokanbHoOM n* ana 16 cerMeHTOB Tena n TemMnepaTtypHOM YyBCTBUTENbHOCTbIO NoKa3aHa Ha pycyHkax D.1 n
D.2. PUCYHKM MOCTPOEHbl HA OCHOBE W3MEPEHWU C NPUBJIEYEHNEM UCMbLITYEMbIX, KOr4a UX B Te4eHue vaca
nogseprann BO34eACTBUIO aCUMMETPUYHBIX TeMMnepaTypHbIX YC/I0BUI: 3MMHUX (C CUCTeMOli OTOM/EeHUs) 1
neTHux (6e3 cucTembl oxnaxneHus). TemnepaTtypHble YC/0BUS OblNN MOCTOSAHHbI Ha MPOTSXEHUW BCEro
yaca. B Tex xe ycnosusx 6bI/IM NpPOBefAeHbl M3MEPEeHUs1 C UCMO/b30BaHWEM ABYX TernsloBblX MaHEKeHOB
(cm.[14]. [15]). He6onblune OTK/IOHEHUA B pe3yfbTaTax M3MEepeHUr Ha ABYX MaHekeHax MnokasaHbl B 30Hax
Ha rpadmkax pucyHka D.1. [laHHble M3MEepPeHnin ¢ UCNosib30BaHNEM APYrNX MaHeKeHOB B COOTBETCTBUU C
HacToAWMM CcTaH4apToM B O6O/MbLUMHCTBE C/lyyaeB OyAyT COOTBETCTBOBaTb MNPUBEAEHHbIM AaHHbIM.
CoOTBeTCTBME MOXHO MNPOBEPUTb, COMOCTaBUB 3HauveHuss f00 Bcero Tesia M nokanbHOW Kk, C oOueHKamu
OrpaHNYeHHOro KO/MYecTBa UCMbITYeMbIX A5 HECKOMbKUX YCNOBWA. /19 cpaBHUTE/IbHbIX WU3MEpPeHWui BO
Bpems pa3paboTky U UCMbITaHUA NPOAYKUNN TOYHOE COOTBETCTBNE MOXET 6bITb HE 06A3aTe IbHbIM.
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DgOQQO—© :r—‘—-xpgzo-cg

10 15 20 25 30 35 40

X
KoMchopTHbIe 30HbI 4151 NETHUX YCOBUiA
Y: X aKBMBasneHTHas Temnepatypa. Au. “C
C/IMLLKOM XONI0AHO;
X0/101HO, HO KOMCDOPTHO;
HeWTpanbHo;
Tenso, Ho KOMOPTHO;
C/INLLKOM XapKo.

npasas cTona:
nesas cTona;
npasas nkpa Horu:
nesas ukpa Horu;
npasoe 6eapo;
nesoe 6eapo;
npasas KuCTb;
neBast KUCTb:
npasoe npegnneybe;
nesoe npegnneybe:
npasoe npeanneybe;
neBsoe npegnneybe:
BEPXHAA YacTb CMMUHbI:
rpyfHas knetka:
nmuo;
BOJIOCUCTAS YacTb KOXW rOM0BbI;
TeNo Lenmkom;
MpumeuaHune - 3HaYeHUss OTHOCATCA K NETHUM ycnosuam, korga HVAC-cuctema TpaHCNOPTHOro cpeacTBa
paboTaeT B pexume oxnaxaeHus. MNpegnonaraeTtcs, 4To N0AN OAETHI B IETKYI0 04eX Ay, COOTBETCTBYIOLLYIO
nzonauun 0.6 kno [0.09 (M1 °C)/BT|.

OB WN R

—“— SO RrO0OQOUT®

TV O>S 3k X

PucyHok D.1 - Mpegnaraemasi cxema OLEHKM U3MEPEHHbIX 3HaYeHUi L» ¢ no3uuuii cy6bekTUBHOMO
BOCNPUSITUSI YCNOBWIi BOSUTENEM UN Naccaxmnpom
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KoMchopTHbIe 30HbI 415 3UMHUX YC/I0BUIA
Y: X aKBMBasIeHTHas Temnepartypa, by,*C
npasas crtona, C/INLLKOM XOJI0}HO;
nesas cTona; XOJ/I04HO, HO KOMMOPTHO:
npasas uKpa HoLL: HeliTpanbHO:
neBas ukpa Horu: Tenso, HoO KOMMOPTHO:
npasoe 6eppo; C/INLLKOM XapkKo.
nesoe 6eapo;
npasas KUCTb:
nesast KUCTb;
npasoe npejnseybe;
nesoe npejnneybe;
npasoe npegjnneyse;
nesoe npejnneybe;
BEPXHAS YaCTb CMWHbI;
rpygHas Kknetka;
nnyo;
BOJIOCMCTasA YacTb KOXW r0/I0BbI:
Tesno LesiMKoMm:
MpumeyaHne - 3HA4YEHUSA OTHOCATCA K IETHUM ycnoBuam, korga HVAC-cuctema TpaHCnopTHOIO cpeacTea
pa6oTaeT B pexume otonneHus. MpegnonaraeTcs, YTo NOAN OfEeThbl B 0fexAy, COOTBETCTBYIOLLYIO N30N1ALUN
1.0 kno [0.155 (M2°C),B td

D WN

T STO RPODOQOUT

Q7Y oS 3k X

PucyHok D.2 - Mpepnaraemas cxema OLEeHKU U3MEePEHHbIX 3HaUYeHNi € No3nuMii Cy6beKTUBHOTO
BOCMPUATUS YC/TOBWIA BOAUTENIEM AN NACCaXNPOM
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MpunnoxeHne E
(cnpaBou4HOE)

Mpumepsbl

E.1 MNpumep MCNoONb30BaHUA 3KBUBANEHTHOW TemnepaTypbl ANS OLEHKM YCTaHOBUBLUUXCS
TemnepaTypHbIX YCNOBUIA B TPAHCNOPTHOM cpeacTBe

KauyecTBO TemnepaTypHbIX YCnoBwuii, co3gaBaembiXx HVAC-cucteMoli TpPaHCMOPTHOrO CpeAcTsa,
MOXHO OUEHUTb C nomowbi fa [N M3MEPEeHUs NOKa/IbHbIX 3Ha4YeHWli TemnepaTtypbl B HECKOJIbKUX
ob6nacTax NoBepxHOCTU Tena. B HacTosweM NpUNoXeHUM NpuBeAeHbl ABa MeToAa OLEHKN TeMnepaTypHbIX
YC/OBWiA, OT/AnYalowmnecss KOM4eCTBOM OAHOBPEMEHHO UW3MepsieMbIX ob6nacTeil MoOBepxXHOCTU Tena W
C/IOXXHOCTbIO CPEACTB U3MEPEHMUIA.

MeToa 1 0CHOBaH Ha M3MEepPeHUAX C UCMNOoMb30BaHMEM TEM/1I0BOro MaHekeHa. C MOMOLbI0 MaHeKeHa
O[HOBPEMEHHO W He3aBWCUMO W3MepPSAIT OKOSI0 18 cerMeHTOB Tesla. MaHekeH HaxoguTCcs B pexume
NOCTOSAHHOW TemnepaTtypbl. YCNOBUSA N3MepeHui nogpobHO onncaHbl B NPUNOXeHUaX A 1 B.

MpuMeHMMBbI cneaylowme yCnoBua oKpyxatoLleli cpegbl.

- PaboTta cucTeMbl OXN1aXAEHUSA NPU YCTAHOBUBLUUXCS YCNOBUAX.

TpaHcnopTHOEe CpeACTBO MOMELWAOT Ha HOYb (* 8 4) B KAIMMaTUMYECKylO Kamepy, TemnepaTtypa B
KoTopoii cocTaBnisieT 35 °C € OTHOCUTeNbHOW BnaxHocTbld 30 %. [lepeld Haya/loM  UCMbITAHWUA,
npeaBapuTesibHO HarpeTblii MaHekeH MoMelalT B TPaHCNOPTHOe CPeAcTBO B 3apaHee onpefesieHHoe
MecTo. [locne apantauumn, 3aHuMMawowenr 30 MWH, CasloH TPaHCMNOPTHOrO CpeAcTBa MoABepratoT
BO3/ENCTBMNIO COJIHEYHOI HarpyskM C YCTAHOBJ/IEHHOIM CNEeKTpasibHOW WHTEHCUBHOCTbLIO W 3HEPreTuyeckoi
MOLLUHOCTbIO. pn Heo6XoAUMOCTU, Yepes CasioH TPaHCMOPTHOro CpeAcTBa MOXeT ObITb NyLleH BeTPOBOW
notok. OpgHoBpemeHHO HVAC-cuctemy HacTpavBalOT Ha OX/NaxfeHne TpaHCNoOpTHOro cpeacrtsa C
yCTaHOB/IEHHbIMM nNapameTpamu. [locne crabunusaunm wnsmMepeHuii (B TedeHne 10 MWH) 3Ha4YeHUA
3anucblBatoT. 3HaveHus fa BbIUMCNAOT B COOTBETCTBUM C HACTOSALWMM CTaHAapTOM.

- PaboTta cuctembl OTONNIEHUA NMPU YCTAHOBUBLUNXCHA YCAOBUAX

TpaHcnopTHOEe CpeACcTBO MOMELWAOT Ha Houb (* 8 4) B KAMMaTUYECKyto Kamepy, TemnepaTtypa B
KOTOpoi cocTaBsisieT MuHyc 20 “C. Mepes HayasloM UCMbITaHW NpeABapuTesibHO HarpeTblli MaHekeH
nomMellaloT B TpaHCNOPTHOE CPeACTBO B 3apaHee onpefesieHHoe MecTo. ocne agantayuu, 3aHMMatoLen
30 MUVH, ca/iOH TpPaHCMNOPTHOrO cpeAcTBa MNoABepralT BO3AElCTBUIO BETPOBOro notoka. OQHOBPEMEHHO,
HVAC-cuctemy HacTpavBaltoT Ha OTOMJIeHNe TPaHCMOPTHOro CpeAcTBa C YCTaHOB/IEHHbIMM MapameTpamu.
Mocne cTtabunusaumm namepeHunin (B TeyeHne 10 MuH) 3HaYeHUA 3anucbiBaloT. 3HadeHnsa fa BbIUMCNAIOT B
COOTBETCTBUWN C HACTOALWMM CTaHAapPTOM.

MeTo/f, 2 OCHOBaH Ha M3MepeHUsIX C UCMOJIb30BaHMEM BCeHarnpaB/ieHHbIX AaTYMKOB. MATb faTUMKOB
nomeLlaloT Ha MOACTaBKYy, KOTOPYIHO yCTaHaBNMBalT Ha CUAeHbe BOAUTENs WM naccaxupa. YcrnoBus
M3MepeHunii NOAPOBHO onucaHbl B NPUIOXeHUAX A 1 B.

MpuMeHNMbI cnefytolme YCoBUA OKpYXXatoLen cpeabl.

- PaboTa cucTeMbl OXJTXAEHNA NMPU YCTAHOBUBLLUXCA YCNOBUAX.

TpaHCNoOpTHOEe CPeAcTBO MOMeLalT Ha Houb (* 8 4) B KIMMaTUYeCKyl0 Kamepy, TemnepaTtypa B
KkoTopoi coctaBnisieT 35 °C ¢ oTHOCUTEe/IbHOM BnaxHocTbio 30 %. MNepen HavyanoM UCMbITaHUIA NOACTaBKY C
patynkamu nomeLaroT B TPaHCMNOPTHOE CPeACcTBO B 3apaHee ornpefesieHHoe mecTto. locne agantauyuu
[AaTYMKOB K TemnepaType casioH TPaHCNOPTHOro cpoAcTBa nojsepratoT (B TeyeHue 15 MUH) BO3AeNCTBUIO
COJIHEYHOW Harpy3ku € YCTaHOBJ/IEHHOW CMeKTPas/ibHOW WHTEHCMBHOCTbIO W 3HEPreTM4eckoli MOLLHOCTbHO.
Mpn Heob6xoAMMOCTM, 4Yepe3 ca/loH TPaHCMOPTHOrO cpeacTBa MOXeT ObiTb MNylWeH BeTPOBOW MNOTOK.
OpHoBpemeHHO  HVAC-cucTeMy  HacTpauMBalT Ha  OX/lax[eHue  TpaHCNOPTHOro  cpeactea C
YCTaHOB/IEHHbIMX NapamMeTpamu. [locne ctabunusaumn wusmepeHuii (B TedeHMe 10 MWH) 3HaYeHuUs
3anucbiBaloT B TeyeHne 10 MuH. 3HavyeHnsa fa BbIUMCAAIOT B COOTBETCTBMN C HACTOALLMM CTaHAapTOM.

- PaboTa cuctembl OTOMN/IEHUA NPU YCTAaHOBUBLLNXCA YCA0BUAX.

TpaHCNOpPTHOE CPeACcTBO MOMeLarT Ha Houb (* 8 4) B KAIMMATUYECKY Kamepy, TemnepaTtypa B
KOTOpol coctaBnsetr muHyc 20 °C. lepefs HavyasloM WUCMbITaHWI NOACTaBKY C AaTyMkamu MNoMeLlaroT B
TpaHCNOPTHOE CPeACTBO B 3apaHee ornpefesieHHoe MecTo. locne agantauuu AaTynKoB K Temrnepatype B
TeyeHne 15 MWH casfloH TPaHCNOPTHOrO cpeAcTBa NoABepraloT BO3AENCTBUIO BETPOBOro MNOTOKa.
OpgHoBpeMeHHO HVAC-cuctemy HacTpamBaloT Ha OTOMJIEHME TPAHCMOPTHOro CpeAcTBa C YCTaHOBNEHHbIMU
napameTtpamu. Mocne crabunusaumm namepeHuii (B TedeHne 10 MUH) 3HAYEHMA 3anuCbIBalOT B TedeHue 10
MWH. 3HauyeHus fa BbIUMCASAIOT B COOTBETCTBUM C HACTOALUM CTaHAAPTOM.

YcnoBusi uCMbITaHWI [O/MDKHbI ObITb YCTaHOB/MEHblI B CTaHAapTe Ha npogykuuio. Ons meToga
N3MepeHusl, YCTaHOB/IEHHOrO B CTaHAapTe Ha NPOAYKUMIO, AOCTATOYHO CCbIIKW Ha HacTosAWwMi cTaHaapT.
HeobxoanMble n3MeHeHUs A0/MKHbI ObITb OnpeesieHbl U ONucaHbl B CTaHgapTe Ha NPoAyKLuMIO.
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E.2 CtaHgapTHas npouegypa nsmepeHunsa LI B casoHe TpaHCNOPTHOro cpefcTBa B npouecce
MCMNbITAHWI Ha HarpeB U oXslaxaeHue

Cnoco6HocTb HVAC-cucTeMbl HarpeBaTb CasiloH TPAHCNOPTHOrO CPeAcTBa B XONOAHbIX YC/IOBUAX U
oxnaxgatb CasioH B XapKUX YC/OBUAX MOXeT ObITb OLEeHeHa C UCnofib3oBaHMeM rokasatena feq B
HacTosllWeM cTaHfapTe NUCMOb30BaHbl 2 MeToAa.

MeTos 1 ocHOBaH Ha W3MepeHuMM tO C MCMNONb30OBaHMEM Tenn0BOro0 MaHekeHa. V3mepeHue c
MCMNONb30BaHMEM Ten/I0BOr0 MaHeKeHa OTHOCUTe/IbHO MefJ/lIeHHOe M He MOXeT BOBpems crefoBaTb 3a
ObICTPbIMU U3MEHEHUSMW HEKOTOPbIX TemnepaTypHbIX NnapamMeTpoB BO BpeMS AWHAMWYHOIO HarpeBa win
OXNaxXgeHNss canoHa. TeM He MeHee, M3MepeHusi MOKa3biBalOT M3MEHEHWs TeMnepaTypHbIX YCNOBUA ©
CTaHOBATCA 60s1ee TOUHbIMU U pefieBaHTHbIMU MPU UX NPUBAMKEHNUN K KOMCOPTHO 30He.

McnbiTaHnA Harpesa casioHa NPOBOAAT MPW MOMELWEHUM TPaHCMOPTHOrO CpeAcTBa Ha HOYb B
K/IMMaTUYeCcKyto Kamepy, TemrnepaTtypa B KOToOpoli coctaBnseT muHyc 30 °C. Mepep HayasioM ucnblTaHWiA
npeaBapuTesibHO HarpeTblli MaHekeH NomellalT B TPaHCMNOPTHOE CPeAcTBO B 3apaHee onpefesieHHoe
mecto. Pexum otorsieHna B HVAC-cucteme BK/IOYAOT Ha MakKCUMasibHYHO MOLWHOCTL. W3mepeHus
BbINONHAT KaxAable 10 C¢ M 3anucbiBaldT Bpems, Heob6XxoauMmoe ANA AOCTUXEHUs onpefeneHHomn
Temnepartypbl 1 3HaveHus fog

MeToz 2 ocCHOBaH Ha M3MepeHUsX 3HauYeHWs1 Hanpas/ieHHOol fag 3TOT MeToz AOCTATOYHO GbICTPbINA U
no3BoNseT cneanTb 3a M3MEHEeHWEeM HEeKOTOPbIX TemnepaTypHbIX MapamMeTpoB BO BpeMs AUHAMUYHOrO
HarpeBa UK OXNTaXAEeHNs casioHa. YC/I0BUSA UCMbITaHUA Takue Xe. Kak gna metoga 1.

E.3 feTanbHaa oueHKa kadyecTBa knmmarta, co3gaBaemoro HVAC-cucteMoi TpaHCNOPTHOroO
cpegcTBa

M3roToBuTENb HOBOW MOZesM aBTOMOGWUNA KMMeeT HamMepeHWe WHOPMUPOBaTb MoKynatesnen,
HaCKO/IbKO KOMOPTEH KAMMaT B ero aBTOMOOWIE He3aBUCUMMO OT BHELHMX KAMMaTUYeCKUX YCNOBWUIA.
TpaHCNopTHOe CpeAcTBO  MUCMbITLIBAIOT B Pa3/INYHbIX TeMrepaTypHbIX YC/MOBUAX, YCTaHOBJIEHHbIX U
OMUCaHHbIX  W3roToBUTEsSIEM.  MCMbITaHWA  MOFYT  MPoOBOAUTbL, Hanpumep, npu  mMuHyc 20 °C,
MuHyc 5 *0, 10 °C, 25 °Cn 40 <. npu HaIMunum 1 OTCYTCTBMU COJTHEYHOTrO CBeTa 1 BeTpa. B kaxgom cnyyae
HVAC-cuctemy HacTpavBaloT Takmm o06pa3omM, 4TOObl OHa co3gaBasia Haumbosiee KOMMOPTHble U
OOHOpPOAHblE TemnepaTypHble YCMOBMA B TPaHCMOPTHOM CpeacTBe. V3MepeHus  BbINOAHAKT C
MCMNONb30BaHNEM Ter/IOBOT0 MaHekeHa, a pe3y/bTaTbl OMUCLIBAIOT Ha Auarpammax KomdopTa, Kak
rnokasaHo B npunoxexHun D.
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MpunnoxeHue A
(cnpaBou4HOeE)

CBefeHns 0 COOTBETCTBUM CCbITOYHbIX MEXAYHAPOAHbIX CTaAHAAPTOB, YKa3aHHbIX B
HOPMAaTUBHbIX CCbl/ZIKax HacToAWero ctaHgapTa, CCblNNOYHbIM HaLMOHaNbHbLIM CTaHAgapTam
Poccuiickoli ®epgepauyun (M geicTBYOWNM B 3TOM KayeCcTBe MeXrocygapCTBEHHbIM

cTaHfapTam)

Ta6nuuya AA. 1
O603HaYeHVie U HaVIMeHOBaHVe

CreneHb
COOTBETCTBYHOLLErO HaLMOHa/IbHOrO CTaHAapTa
*

0O603HaYeHMEe CCbUTO4HOTO
COOTBETCTBUA

MeXayHapoaHOoro ctaHaapTa

NCO 13731:2001
* COOTBETCTBYIOLWMI HAUMOHAbHBIV CTaH4APT OTCYTCTBYeT. [lo ero yTBepxaeHus

peKoMeHAyeTCsl UCMO/b30BaTh NEPEBO/ Ha PYCCKUI A3bIK JaHHOTO MeXAyHapoA4HOro cTaHaapTa.
MNepeBoA, faHHOIO MEXAYHAapOAHOro cTaHAapTa Haxoautest B defepasibHOM MHOPMaLVOHHOM hoHAE

TEXHNYECKUX pernameHToB N CTaHOapToB.
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MpunnoxeHvne b
(cnpaBo4HoOe)

CBefgeHNSI 0 COOTBETCTBUM CCbIJTOYHBIX MEXAYHAapPOAHbIX CTaH4apTOB, YKa3aHHbIX
B 6MbiMorpadmm HacTosILLEero ctaHaapTa, CCbI/IOYHbIM HaLMOHASTbHbIM
cTaHgapTam Poccuiickon degepaunmn (M ENCTBYOWUM B 3TOM KavyecTBe

MEXrocyAapCTBEHHbIM CTaHOapTaMm)

Tabnuya AB6.1

O603HaYeHmne CCbII04HOro CreneHb O603Ha4eHme 1 HaMMeHOBaHWe COOTBETCTBYHOLLIErO
MeXayHapoaHOro craHaapTa COOTBETCTBUA HaLUVoHa/IbHOro CTaHAapTa
NCO 7726:1998 *
NCO 7730:2005 T FOCT P NCO 7730 2009 OproHOMMKa TepMasibHOM

cpefbl. AHaIMTUYeCKoe onpeaeneHne N nHTepnpetaums
KOMMOPTHOCTN TEMNOBOrO pexnma C UCMNOIb30BaHNEM
pacuyeTa nokasatenein PMV n PPD u kpuTepmneB
NOKasnIbHOro Tens0BOro KomgopTta
MCO 13732-1:2006 *
ISO.TS 13732-2:2001 HoT FOCT P UCO/IY 13732-2-2008 3proHomumka
TepManbHOl cpefbl. MeToAbl OLEHKM peakumnmn vyenoseka
Mpy KOHTaKTe C NOBEPXHOCTAMU. YacTb 2. KOHTaKT C
NOBEPXHOCTbIO YMEPEHHO TeMnepaTypbl
MCO 13732-3:2005 0T FOCT P NCO 13732-3-2013 SproHoMuka
TepMasibHOW cpefbl. MeToAbl OLEHKN peakLumu YyenoBeka
npyY KOHTaKTe ¢ NoBepPXHOCTAMU. HacTb 3. KOHTaKT ¢
XO0NOAHBLIMU MOBEPXHOCTAMU
ISO.TS 14505-1:2007 oT FOCT P 53962.1 - 2010/ISOTS 14505-1:2007
3proHomMukKa TepManbHOl cpebl. OLeHKa TepMasibHOM
cpefbl B TpaHCNOPTHOM cpefcTee. YacTb 1. MpuHUMnbI 1
MeToAbl OLIEHKN TepMasibHOro cTpecca
MCO 14505-3:2006 0T FOCT P NCO 14505-3 - 2010 3proHomuka
TepmanibHOI cpefpbl. OLeHka TepMasibHOW cpefpbl B
TpaHcnNopTHOM cpeacTBe. YacTb 3. OueHka
TemnepatypHoro komdopTa ¢ npuBie4HeHnem
vcnbiTaTenei
* COOTBETCTBYIOLLMIA HALWIOHa/IbHBIN CTaHAAPT OTCYTCTBYeT. [10 ero yTBepxaeHuss pekomeHayeTcs
MCMO/Ib30BaTh NEpPeBo/, Ha PYCCKU A3bIK AaHHOrO MeXayHapoaHOro ctaHaapTa. Mepesos AaHHOTO
MeXayHapoAHOro cTaHJapTa Haxoautcesa B ®efepasibHOM MHAOPMAaLIMOHHOM (hOHAE TEXHNYECKMX PerslaMeHToB 1
CTaHapTOB.
MpnumeuvaHne — B HacTosLel TabnmLe UCNoNb30BaHb! CreaytoLLMe YCNOBHbIE 0603HaYeHUs CTerneHn
COOTBETCTBUS CTaHAAPTOB:
IOT — MaeHTUYHble CTaHOapTbl:
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