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BBepneHue

B3aumoaencTBue KOHBEKTMBHOTO, My4McTOro M MPOBOAAWEro TennoobMeHa B CarnoHe
TPaHCMOPTHOIO CPEeAcTBa ABMNAETCH AOCTATOYHO CMOXHbLIM. BHELLHME TepManbHble Harpy3ku B COMETaHUU C
BHYTPEHHEN CUCTEMON 060rpeBa M BEHTUNSALUKU TPAHCNOPTHOTO CPeAcTBa CO34al0T MUKPOKIMMAT, KOTOPbIN
MOXET 3HAYMTENbHO W3MEHSITbCA BO BPEMEHW M MPOCTPaAHCTBE. BO3HMKAOT YCMOBUA TemnepaTypHOW
aCUMMETPUU, U 4aCTO UMEHHO OHU ABNAKTCA MABHON NPUYUHON Xanob Ha TemnepaTypHbIA AUCKOMEOPT.
MuKpoknuMaT B TPAHCMOPTHbLIX CPEACTBaX, KOTOPble BOOOLUE HE MMET unM UMelT cnabyl cuctemy
OTOMMEHUS, BEHTUNALUMM U KOHAMLMOHMpOBaHua Bosayxa (HVAC-cuctema'), u COOTBETCTBYIOLMI
TepManbHbI CTPECC B 3HAYMTENbHON CTENeHU ONpedenstoT BO3AEHCTBUEM OKPYXAOLLMX KIUMaTUYECKUX
ycnoBuii. CyObekTUBHAs OLEHKa ABMAETCA WMHTErpanbHON, Tak Kak YernoBek NPUHUMAET 00befMHEHHOe
BO34ENCTBUE HECKONbKUX TEPMAanbHbIX pasapaxutenen. OaqHako OHa HeJOoCTaTOYHO AeTanbHa U ToOYHa Ans
MHOFOKPaTHOTO  MPUMEHEHUs. TexHUYeckMe U3MepeHus npefoCTaBnaloT  AEeTanbHYld U TOYHYIO
UHopMaumio, HO TpebytoT 06paboTkn ANs NPOrHO3MPOBaHMA TEPManbHOrO BO3AEWCTBMA Ha noaein. Tak
KaK Ha OKOHYaTesnbHbI TENMOOOMEH YEenoBeka BIMAKT HECKOMbKO KnumaTudeckux aktopos, Tpebyertcs
KOMMNMNEKCHOE n3MepeHue aTunx hakTopoBs, NpeacTaBnsaoLee nx OTHOCUTENBHOE 3HAaYEHHE.

) HVAC-cucTema — heating, ventilating and air-conditioning system.
1}
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HALUMWOHANBbHBLIN CTAHOAPT POCCUMUMNCKOW PEQEPALUNMN

OproHoMMKa TepmManbLHON cpeabl

OLIEHKA TEPMAJIbHOW CPEQbI B TPAHCMOPTHOM CPEACTBE
Yactb 2
OnpepgeneHue 3KBUBASIEHTHOW TeMnepaTypbl

Ergonomics of the thermal environment. Evaluation of thermal environments in vehicles. Part 2. Determination of
equivalent temperature

Oara BBeaeHna — 2014—12—01

1 O6bnacTb NpUMeHeHusA

Hacroswumii ctaHaapT ycraHaBnMBaeT PyKOBOACTBO MO OLEHKE TEMMepaTypHbLIX YCNOBUIA B CaroHe
TpaHCNOpTHOrO cpeacrtea. OH TaKkke NPUMEHUM AN UCCNEAOBaHUS APYTMX 3aMKHYTbIX MPOCTPAHCTB C
aCCUMETPUYHbIMW TEMMNEPATYPHbIMU yCNoBuAMM. CTaHaapT, B OCHOBHOM, NpeaHa3HayeH Ans OLEHKU
TemnepaTypHbIX YCMOBUW B Cryvasx, Korga OTKMOHEHUst OT TepPMOHEeWTpanbHON 30HbI OTHOCUTENLHO
HeBonbLume. MeTogonorus, NPMBEAEHHASA B HACTOSILLEM CTAHAAPTE, MOXET ObITh BKMIOYEHA B CTAHAAPTLI NO
ucnbitaHuam HVAC — cuctem?, Ans TpaHCNOPTHBLIX CPEACTB U APYrMX 3aMKHYThIX MPOCTPAHCTB.

2 HopmaTuBHbIe CCbISIKU

B HacToALwem cTaHaapTe MCnonb30BaHbl HOPMAaTUBHBIE CCbINKWM HA CeayloLWmin cTaHaapT.
NCO 13731 SproHomuka TepmansHon cpeabl. Cnosapb u cumaonbl (ISO 13731 Ergonomics of the
thermal environment. Vocabulary and symbols)

3 TepmuHbI M onpeageneHns

B HacTosiwem cranHgapte npumeHeHbl TepmuHbl no MCO 13731, a Takke cneaylowme TEPMUHbI C
COOTBETCTBYIOLLMMU ONpeaeNeHUsIMU.

3.1 skBuBaneHTHasa Temneparypa, foq (equivalent temperature): TemnepaTypa OAHOPOAHOrO
NPOCTPaHCTBa CO CPeAHEN TeMnepaTypon U3nyv4eHus paBHon TeMnepaType Bo3ayxa npu HyfeBon CKOPOCTU
BO3JYLUHOrO NOTOKa, B KOTOPOM YENoBEK TepseT Takoe e KONMYeCTBO Tenna 3a CYEeT KOHBEeKUUU U
U3NyYeHus, Kak B YCNOBUAX peanbHOW OKpyxatoLwen cpeabl.

3.2 3kBMBaneHTHasA TeMnepartypa Bcero Tena, feqwhole (Whole body equivalent temperature):
TemnepaTtypa BOOOpaXKaeMoOro 3amkHYTOrO MPOCTPAHCTBA C OJAWHAKOBOW TEMMNEPATypol BO3ayxa WU
OKpY>XaIoLLMX MOBEPXHOCTEN U HYNEBOW CKOPOCTbIO BO3AYLUHOrO MOTOKA, B KOTOPOM TEMMOBOW MAaHEKEH,
UMeroLMin pasMmep n GopMy YernoBeka, TEPAET Takoe ke KONMYECTBO CyxOro Temna 3a CYeT KOHBEKUUU 1
U3NyyYeHus, Kak B yCNOBUAX peanbHOW HEOAHOPOAHON Cpefbl.

3.3 3KBMBaneHTHaa TemnepaTypa cerMeHTa, feqsegment (S€gmental equivalent temperature):
OpHopoaHas Temnepatypa BOOOpa)kaemoro 3aMKHYTOrO MpOCTPaHCTBA C OAMHAKOBOW TeMmnepatypon
BO34yXa U OKPY>aloLMX MOBEPXHOCTEN W HYNEeBOW CKOPOCTbIO BO3AYLUHOrO MOTOKA, B KOTOPOM OAHA Unu
HECKONbLKO BbIOPaHHbLIX 30H TENMOBOrO MaHeKkeHa TepsAlT Takoe >Xe KOMMYeCTBO CyxOoro Temma 3a cuer
KOHBEKLIMM U N3NYYEHUS, KaK B YCIOBUSIX pearibHON HEOAHOPOAHOW cpeabl.

3.4 HanpaBneHHaA 3KBMBAasieHTHas TeMmnepaTtypa, feqdrect (directional equivalent temperature):
TemnepaTypa BOODpPaaemMoro 3aMKHYTOro npoCTpPaHCTBa C OAMHAKOBOM TemnepaTypol BO3ayxa MU
OKpY>KaloLLMX MOBEPXHOCTEW U HYNEBOW CKOPOCTbIO BO3AYLUHOMO MOTOKA, B KOTOPOM HeGoMbLuas nnockas
HarpeBaeMasi MOBEPXHOCTb TEPSET TaKOe K& KONMYECTBO CyXOro Tenna 3a CYeT KOHBEKUMM U U3MYyYEeHus,
KaK B YCIOBUAX pearbHOW HEOAHOPOAHON Cpeabl.

3.5 BceHanpaBneHHas 3KBUBarieHTHasaA Temnepartypa, feqomni (Omnidirectional equivalent
temperature): TemnepaTtypa BOOOpa)kaemoro 3aMKHYTOrO MNPOCTPAHCTBA C OAMHAKOBOW TemnepaTypon
BO34yXa W OKPYXalOLWMX MOBEPXHOCTEH U HyNeBOW CKOPOCTbIO BO3AYLUHOrO TMOTOKA, B KOTOPOM
HarpeBaeMblii ANMnMNCcona TepseT Takoe Xe KONMYECTBO CyxXOro Tenna 3a CYET KOHBEKUMKU U U3MNYYEHUS, Kak
B YCINOBUSAX peanbHOW HEOL4HOPOAHON Cpeabl.

 HVAC-cuctema — heating, ventilating and air-conditioning system.

M3paHue ocpuumnanbHoe
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3.6 cermeHT (segment): YacTb TEnnOBOro MaHeKeHa, uMerowero dopMy 4enoBeka, 06bl4HO
COOTBETCTBYIOLLAA pearnbHOW 4acTu Tena, COCTOALWAA U3 OAHOW UMM HECKONbKUX 30H, ANA KOTOPOW
YyKa3bIBalOT IKBMBANEHTHYIO TEMMEPATypy CErMeHTa, feq,segment.

3.7 30Ha (zone): HesaBucumo perynupyemas pusmyeckas yactb CerMeHTa, B npeaenax KoTopon
U3MEePSAIT TeMnepaTypy NOBEPXHOCTU U TENNOOOMEH.

3.8 HVAC—cucrtema (HVAC-system): Cuctema OTONNEHMSA, BEHTUNSAUMM U KOHAULMOHUPOBAHUS
BO34yXa BHYTPU TPAHCMOPTHOIO CpeacTBa M/unm KabuHeol.

4 MNpUHUUNbI OLEHKN

MpuHUMN OUEHKM OCHOBaH Ha W3MEPEHUM SKBUBASIEHTHOM TemnepaTypbl. OKBUBAaNEHTHas
TemnepaTypa npeacraensetr coboi KOMNNEKCHoe uamepeHune U3MYECKMX XapakTepucTUK BO3AENCTBUS
TeMnepaTypHbIX YCMOBMI Ha Cyxoi TennooOmeH uvenoeseka. Ha ocHoBe daKkTMUeCKOro 3HaueHus
Temnepatypbl U KonebGaHui 9SKBMBANEHTHOW Temnepatypbl MOryT ObiTb OLEHEHbl YCNOBMA TEMMOBOro
GanaHca B TEPMOHENTPanbHOW 30He unn GNU3KOM K Hel auanasoHe. TemnepaTypHasi YyBCTBUTENbHOCTb
yenoBeka B OOMbLUOM CTEMEeHW 3aBUCMT OT OOLMX W MOKaNbHbIX W3MEHEHWA TeMnepaTypbl BONWU3K
NOBEPXHOCTU KOXWU. 3HaA4YeHWUs SKBMBANEHTHOW TemnepaTypbl ONpeAefieHHOW cpedbl TECHO CBA3aHbl C
BOCNPUATUEM YENIOBEKOM TemnepaTypHbIX YCnoBuid B 3TOM cpefe. brnarogapss 3TOMYy  MOXHO
WUHTEPNPETUPOBATb feq M OLEHUTb KAYECTBO CPEAbI.

TemnepaTypHble YCNOBUA OLIEHMBAKOT C TOYKM 3peHUA OOLLel 9KBMBANEHTHOW TemnepaTypbl,
KOTOpas ONuUCbIBAET YPOBEHb TEPMANbHON HENTPANbHOCTU CPEabI.

TemnepaTypHble YCMOBMA TakXke OLEHWBAOT nNpuW aHanuse rnokanbHblX BO3AENCTBUI Ha
onpegeneHHble y4acTKM MNOBEPXHOCTM Tena 4eroBeka. JlokanbHble 3KBMBAaNEHTHbIE Temnepartypbl
onpeaensoT pasMep NoTepu Tenna (NokanbHoro AMCKoMopTa) onpeaeneHHbIMA y4acTkaMu NOBEPXHOCTH
Tena YyernioBeka B guanasoHe npuemMnembiX YpoBHEN TeMnepaTtyp.

4.1 OOwwee onucaHue 3KBUBANIEHTHON TeMnepaTypbl

OKBMBArNEHTHas Temnepatypa - 910 U3MYECKas BENUYMHA, KOTOPas OObeAMHSAET He3aBUCUMbIE
BO3,£|,el7ICTBl/IFI KOHBEKLUMUN U U3NYy4YEeHUA Ha TennoobmMeH Tena yenoseka. VX B3auMOCBA3b nydyiwle Bcero
onucaHa ana obuwero (1.e. Bcero temna) tennoobmeHa. [JOCTYNMHO OrpaHUYEHHOE KONUYECTBO AAHHbIX O
B3aNMOCBA3AX MEXAY IOKarnbHbIM CyXWM TennooOMEHOM W FOKanbHOW 3KBMBAMNEHTHON TemnepaTypoid.
CtaHgapTu3oBaHHOe onpeaenenve feq NPUMEHUMO TOMbKO K TennoobmeHy BCEro Tena 4eroBeka.
CnepoBatenbHo, AnS Lenei HacTosLWero ctaHaapTta onpeaeneHne A0MKHO ObiTb M3MEHEHO. 3HayYeHue feq
HE YuYMTbIBAaeT BOCMPUATME U YYBCTBUTENMbLHOCTb YENIOBEKA, a TaKke Apyrne CyObeKTUBHbIE acnekThbl.
OD,HaKO SMMMPpUYECKMe nccnegoBaHuUda nokasanu, Yto 3HavYeHusa feq B 3HAYUTENbHON CTEMEHU CBA3aHbl C
CYOBEKTUBHBIM BOCNPUSATUEM TEMNEPATYPHOTO BO3AENCTBUS.

4.2 O6WwuM NpuHLUN onpeaerieHUs SKBUBArIeHTHOW TeMnepaTypbl

OnpepeneHune teg OCHOBAHO HAa ypaBHEHUSIX TENNOOOMEHa BCNEACTBUE KOHBEKLIMM U U3NYYEHUS Ans
oaeTbix moaein. MNpeanonaraoT, YTO TENNOOOMEH 38 CYET KOHAYKLUMU, ABNAETCS HEOOMNbLUMM U MOXET ObITb
BbIMUCIIEH HA OCHOBE KOHBEKLUMKU N U3Ny4eHna tenna

R = hr (tsk — %), 1)

C=he (tsk - ta), (2)
rae R — NNOTHOCTbL TEMMOBOrO MNOTOKA NPW U3NydYeHun Tenna, Br/m?;

C - NNOTHOCTbL TENMOBOro NOTOKA NPU KOHBEKUMKM, BT/M?;

hr — Ko3athpULMEHT TENNOOTAAUM NPU U3NYyHEHNUN Tenna, BT/m?;

he  — KOShPULMEHT TENMNOOTAAUM NPU KOHBEKLMM, BT/M?;
fsk - Temnepartypa noBepxHOCTH Koxu, C;

1 o.
Zr — cpeaHAda TemnepaTtypa n3nyvyeHus, C;

ta —Temnepatypa Bo3ayxa, °C;
Ha npaktuke, SKBMBANEHTHYKO Temnepatypy OnpeensioT W yCTaHaBMUBAKOT C  MOMOLLBIO
crneayoulero ypaBsHeHus

Y%

[eq = ZS _h_ y
cal
raoe ts — TeMnepaTypa noBepxHOCTH;
teq — TeMneparypa CTaH4apTHOW OKpY>KaloLLen cpefbl;
Q — MJIOTHOCTb TENJIOBOro NoToKa 3a CHET KOHBEKUMWN U N3TTYYEHUA B (baKTI/I‘-IeCKI/IX yCnoBusx
Q=R +C. C))
heat — o0OWMI  KOIDMDUUMEHT TEMMOOTAAYM 3@ CYET KOHBEKUMM U TEMMOBOr0 U3Ny4eHUs,

onpeaeneHHbIV Npu KanubpoBke B CTaHAAPTHOM OKpPY>KaloLLen cpeae.
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CTaHpgapTHasi cpefja COCTOMT U3 OAHOPOAHBbIX, PaBHOMEPHbIX TEeMMEePaTypHbIX YCMOBUI C

ta = Z_r M CKOPOCTbIO BO3AYLUHOTO noTtoka va < 0,1 m/c. Mpoueaypa kanubpoBKM B COOTBETCTBUM C

npunoxexHuem C.
5 Cneuudmuyeckue sKBMBaneHTHbIE TEMNEpPaTypbl

5.1 O6wasa nHpopmauuma

Tak Kak He CyLlecTByeT MeToaa M3MepPeHuin UCTUHHON OBLLEN NN NOKanNbHON feq, B COOTBETCTBUM C
5.2 — 5.5 B 3aBUCUMOCTU OT MPUHLUUMNOB M3MEPEHUIA MOTYT ObiTb BbIMUCIEHbI YETLIPE SKBUBANEHTHbIE
TemnepaTypsl:

a) SKBMBAreHTHasa Temnepartypa BCero Tena;

b) akBMBanNeHTHas TeMneparypa CErMeHTa;

C) 9KBMBAmNeHTHasd Temnepartypa B 3a4aHHOM HanpaBfeHuu;

d) aKBMBaneHTHasa TeMnepaTypa BO BCEX HanpaBieHUAX.

5.2 DKkBuBarieHTHas Temnepatypa BCero tena

5.2.1 MpuHUMN onpeaeneHua

MpuHUMN onpegeneHust 3aKniO4YaeTcs B U3MEpPEHUM 00LLEro TENIOBOrO NOTOKA OT UCTLITATENLHOTO
MaHEKEHa, UMEIOLLEro (hopMy M pasMep YENOBEYECKOrO TEMAa U COCTOSALLIETO U3 HECKONbKMX 30H, Kaxaasa co
CBOEW TemnepaTypor MOBEPXHOCTM, NPUOMMKEHHON K Temnepatype peanbHOro Tena u4eroBeka.
TeopeTuyeckn SKBMBaNEHTHAA Temnepatypa BCEero Tena MoXeT OblTb M3MepeHa C NMOMOLUBI0 TEMNJOBOroO
MaHeKeHa unm OOMbLUOr0 KONMYECTBA MNIOCKUX HAarpeBaeMbiX AAaTYMKOB, MPUKPEMIEHHbIX K OObIMHOMY
MaHeKkeHy. TOYHOCTb pesynbTaTta 3aBMCUT OT TemnepaTypbl NOBEPXHOCTM, pasMepa Tena, KOnu4yecTBa u
pacnpeaeneHust 30H, no3sbl u 1.4. MNMoaxoaALMM METOAOM ABMAETCA MCNONb30BAHME TEMMOBOrO MaHEKeHa ¢
OTAENbHO HarpeBaeMbiMKM 30HAMK, OXBATbIBAKOLWMMM BCE Temno, C Temneparypamu MOBEpPXHOCTEMN,
NPUGNKEHHBIMK K TEMNepaTypam peanbHOro temna venoseka. MaHekeH, MMeLLmMiA pasMep YenoBeka, Ho
TONMbKO OAHY 30HY, HE MO3BONSAET ONPeAenuTb peanbHylo feq BCEro Temra, MOTOMY YTO TEMNEpPaTypHble
YCINOBUA CYLLECTBEHHO M3MEHSAIOTCA B MPOCTPAHCTBE. Yem Oonbluee KOMMYEeCTBO 30H MMEET MAHEKEH, TEM
TOYHEe 3Ha4YeHue, M3MEPEHHOE C MOMOLLbIO MaHeKeHa.

5.2.2 BbluucneHue

! - _@ 5)

eq,whole tsk, whole h ’
cal,whole

S .

sk.whole — A ’
24

O =%, ™

roe n — konu4yectso 30H Tena (0 < n < N);

3HayeHne Hhcalwhole OMPEAENSIOT C MOMOLLBIO KanMOPOBKW B CTAHAAPTHOW cpele (CM. NMPUIIOXKEHMWE
C).

[ns obecneyeHns BO3MOXHOCTU CPABHEHUS Pe3ynbTaToB, NOMYyYEHHbIX C UCMONMb30BAHMEM Pa3HbIX
MAHEKEHOB, W3MepeHHas feq AOMKHA ObITb MpeacTaBneHa BMECTE C  NOAPOOHBIM - ONUCAHMEM
MCMOMb30BAHHOIO MaHEKEeHa, NPUHUMUMOB PerynupoBaHus, TeMnepaTypbl MOBEPXHOCTEN, KONMYECTBA 30H U
T.4. (CM. npunoxeHusa A u B).

5.3 OkBMBaneHTHas Temneparypa cermeHTa

5.3.1 MpuHUUNn onpepeneHus

MpuHuun onpeaeneHnsa 3aknlyaeTcs B W3MEpPEHUM OOLEro TEenmmnoBOro MnOTOKa OT CEermMeHTa,
COCTOSILLErO M3 OAHOW UMM HECKOMbKMX 30H, KaXkaas Co CBOEW TeMnepaTypo NMOBEPXHOCTU, NPUBNUXKEHHON
K TeMnepaType pearnbHOro Tena 4Yenoseka.

OKBMBanNEeHTHasi TeMnepaTtypa CerMeHTa feq NOKa3bIBAET MOTOK Tenna OT OTAENbHOro CermeHTa
Tena, HanpuMep, OT PYKU, TONOBbLI WU TPYAHON KNeTkU. DKBMUBANEHTHAA TemnepaTtypa CermeHTa feq MOXET
ObITb M3MEpPEHA TONMbKO C UCNONMb30BAHMEM TEMNIOBOrO MAHEKEHA UMK JaTyuKa, UMEIOLLIEero pasmep u opmy
Tena (cermeHTa Tena) uenoseka. KonmyecTBO 30H M WX pacnpefeneHue [OIMKHO COOTBETCTBOBATb
peanbHOMY CErMeHTY, ANs KOTOPOro AOSkHa OblTb U3MepeHa feq. HEkoTOpble cermeHThl, Hanpumep, 6eapo,
JOIDKHbI ObITb pasgeneHbl Xo0TA Obl HA ABE 30HbI, MOTOMY YTO TEMMEPATYPHLIE YCMOBUSA Pa3nuyaloTcs And
HapPY>XHOW U BHYTPEHHEN (KOHTAKTUPYIOLEN C CuAEeHLEM) CTOPOH CerMeHTa.
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5.3.2 Bbluucnexnue

t =1 Lo , ®

eq,segment sk, segment -

cal,segment
1, - M )
,segment Z A !
_S(@.x4) o

Qsegment - z A ’

rae n — konuuyectBo 3oH Tena (0 <n< N).

3HayeHmne Ncal segment ONPEAENSAIOT NPU KANUOPOBKE B CTaHAAPTHOW cpeae (CM. npunoxexue C).

CermMeHT MOXET ObITb BbIOpaH MPOU3BOSIbHO, HO OH AOSDKEH COCTOATb M3 OAHOM WUNU HECKOMbKUX
NONHbIX 30H. OBbLIMHO B KA4YeCTBE CerMeHTa BbIOMPAIOT Takue 4acTu Tena, kak ronoBa, KUCTU pyK, PYKW,
CTYNHW, HOTU, TPYAHAA KNeTKa, CnuHa, aroanubl.

Ona obecneyeHuss BO3MOXHOCTM CPABHEHUS Pe3ynbTaTOB C pe3ynbTatamu Apyrux U3MEPEHWid,
pe3ynbTar usMepeHusl feq AOIDKEH ObITb NpeacTaBfneH BMecTe € noApoOHbLIM ONUCAHWEM M3MEPSIEMOrO
CermMeHTa, npuHUMNa perynupoBaHus, TeMnepaTypbl NMOBEPXHOCTHU, KONMYECTBA WU pacnpedeneHus 30H B
cermeHTe (CM. npunoxxeHus A u B).

5.4 HanpaBneHHas 3KkBUBaneHTHaa Temnepartypa

5.4.1 NMpuHuMn onpeaeneHus

MpuHUMN onpejenieHns 3aknioyaeTcs B M3MEpPeHWn obLero TennoBoro NoToka OT He6onbLuok
NNOCKOM NOBEPXHOCTU C M3BECTHON Temnepatypon. HanpasneHHasa feq MOXET ObiTb ONMCaHA Kak BEKTOP,
nepneHauKynspHbIA K U3MepSaIoLWen NIOCKOCTU, ONPEAEnNeHHbIN B KAXA0N TOYKe abCOMOTHON BENMUYUHOW U
HanpaBneHuem. 3Ta TemnepaTypa COOTBETCTBYeT TennoobmeHy B npeaenax nonyccdepbl nepes
GECKOHEYHO Manon NNOCcKoCTbio. HanpaBneHHas teq MOXET ObiTb M3MEepeHa TONbKO C MOMOLLBIO MITOCKOro
JaTtyuKa, KOTOpbIh MOXET OblTb 3aKkpenneH Ha MaHeKkeHe unu Apyrom ycTpoucTtee. [Ana onpeaeneHus
HanpaBfeHHOW feq B HECKOMbKUX MECTOMONOXEHUAX UNWU HanpaBnEeHUSX MOXHO UCMONb30BaTb HECKOSbKO
[aT4MKOB, MPU YCNOBUM, YTO OHU HE OKA3bIBAIOT BIIUSIHMSA APYr Ha Apyra.

5.4.2 BbluucneHnue

teq,direct = lsk,direct - @ ’ (1 1)

cal,direct
roe fskdirect — TE@MMepaTypa NOBEPXHOCTU AaT4MKa,

Quirect — TEMNOBOI NOTOK OT AaT4uMKa.

3HayeHue Hhcaldirect ONPEAENAOT NPU KaNMOPOBKE AaTyuMKa B CTaHZAPTHON cpeae (CM. NPUNOXEeHUe
C).

JlokanbHasa akBMBaneHTHas TeMnepatypa (feqloca) MOXKET ObITb BbIMMCMEHA KAK CPeAHEE 3HAYEHUE
psiaa 3MEPEHUN, BbIMONHEHHbLIX B OAHOM M TOM K€ MECTOMOMOXEHUW, HO B PasnuyHbIX HanpasneHusx. Ana
MOJENMPOBAHMSA OTAENbHLIX NMO3 Tena STy TEMNEepaTypy BblYUCASIOT Kak cpegHee apudmetuyeckoe 6es
BECOBbIX KOA(PDULNEHTOB NN C HUMM

E r .
_ eq.direct,n
eq,local T ) (1 2)

n
rae N — KONMYeCTBO HanpaBieHUN.

Leqlocal = Z (leq,direct,n X An) ; (13)

roe N — KONUYECTBO MECTOMONOXEHWIA, X (An) = 1.
O6Lan aKBMBANEHTHaA TemnepaTypa MOXeT ObiTb BbIMMCIEHA KaK CPEeAHEB3BELUEHHOe 3HaveHue
NOKanbHbIX 3KBMBANEHTHbIX TEMNepaTyp

Leglocal = Z (leq,local,n x A4, ) ; (14)

roe N — KONUYECTBO MamepeHui, X (An) = 1, An COOTBETCTBYET h-il N03e Tena.

Ona obecneyeHuss BO3MOXHOCTM CPaBHEHWUS PE3ynbTaToB C pesynbTaTamu APYrux U3MEPEHWIA,
U3MEPEHHOE 3HaYeHUe foq JOMKHO ObITh NPEACTaBMNEHO BMECTE C NOAPOGHBIM ONMCAHMEM UCMONb30BAHHOIO
aatuuka (CM. npunoxeHus A u B), npuHUMna pPerynupoBaHus, TemnepaTtypbl MOBEPXHOCTU, pasMepa,
pacrnonoXeHWsl M HanpaBneHus aatyuka. OKBMBANeHTHas TemnepaTtypa Ans BCero tena u obwas
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3KBMBANEHTHAs TeMmnepatypa He OAHO W TO €. B acCMMETPUUHBLIX TEMNEepaTypHbIX YCMOBMAX U Mpu
HaNUYMM KOHTAKTa C CUAEHBEM Pa3HULA MEXAY HUMU MOXKET ObiTh CYLLECTBEHHOIA.

5.5 BceHanpaBneHHas 3KBUBaneHTHas Temneparypa

5.5.1 MpuHuun onpeaeneHun

MpuHumMn onpeaeneHns 3aknioyaeTcsl B M3MepeHun oOLUero TennoBoro NOToka OT MOBEPXHOCTU
annuncouaa ¢ M3BECTHON TemnepaTtypoin. BceHanpaBneHHas feq NpeacraBnsaeT cobon cpeaHeB3BeLleHHOe
3HayeHUe HanpaBneHHbIX feq MO BCEeM HanpaBneHusiM. BecoBble KOA(PPUUUEHTBI ANA  Pa3NUYHBIX
HanpaefneHuin 3aBnCAT OT hopmMbl annuncouga. BecenanpaBneHHasn feq XapakTepusyeTt Tennoo6MeH BO BCEX
HanpaeneHusx. BceHanpaBneHHas feq MOXET ObiTb M3MEpeHa TONbKO AaTyukoMm B chopMe annuncouaa C
O0AHOPOAHBLIM TEMMOBLIM MOTOKOM MO BCEW NOBEPXHOCTU. OQHOBPEMEHHO MOXHO UCMONbL30BaTb OAWH WIU
HECKONbKO AaTymkoB. Ecnm ucnonb3ylor 6onee ogHoOro aarymka, To He06X0AUMO yYUTLIBATbL, YTO AATYMKM
MOTYT OKa3blBaTb BNIUSIHUE APYr HA Apyra Kak ropsyme noBepxXHOCTU B U3MEPAEMON coepe.

5.5.2 Bbluucnenue

— Qomni
teq,omni - tsk,omni - ’ (1 5)
cal,omni
rae tsk,omni — TeMneparypa noBepxHoOCTu agat4vuka,
Qomni — TENNOBOW NOTOK OT Aartyuka.

3HaveHne hcalomni ONPEAENSIOT NPU KAaNUOPOBKE AaTyYMKa B CTAHAAPTHOW cpeae (CM. NPUNoXXeHue
C).

BceHanpaBneHHas feq, ONpeAEeneHHas ¢ UCnonb3oBaHMEM OAHOIO AarTyuka B (hopMe annuncouaa B
ACCMMETPUYHbIX TEMNEPATYPHbIX YCMOBUSX, ABNAETCA NOKANLHOW feq. OOLWIANA feq MOXET ObITb BbMUCIIEHA
Kak cpegHee apudMeTU4eckoe nokasaHui AaT4MKOB, YCTAHOBMEHHLIX B PA3MNUYHbIX MECTOMONOXEHUAX C
BECOBbIMU KO3 DULIMEHTaMKU, COOTBETCTBYIOLLIMMU PA3AUYHBLIM YACTAM Tena B COOTBETCTBUM C SAE J 2234

brgsorat = 2 Loqsocatn X 4, ). (16)

raen  — KOnM4yecTsO MECTOMNOJSIOXKEHUN, X (An) = 1.

Ons obecneyeHnss BO3MOXHOCTM CPABHEHMS pPe3ynbTaToOB WU3MEpEeHun C pesynbTatamu Apyrux
U3MEPEHUIT M3MEPEHHOE 3HauYeHue feq AOIMKHO ObITb NpeAcTaBneHo BMecTe ¢ NogpoGHbIM OnUCaHMEM
MCMOMb30BAHHOIO AaTyuka, NPUHUMNA perynupoBaHus, TeMmnepaTypbl NOBEPXHOCTW, pas3Mepa, MecTa
pPacnonoXeHus 1 HanpaBneHUa aaTvuka (CM. NnpunoxeHuns A u B).

6 CpeactBa nsmepeHun

Heckonbko MeTOA0B M CPEACTB U3MEPEHUN, OCHOBAHHBLIX HA PasfnUYHbLIX NPUHLMMNAX U3MEPEHUN,
npuBefeHbl B npunoxenusix A u B. Metoa namepeHunt aomkeH ObiTb BbIOpaH B 3aBUCUMOCTU OT Lienen
N3MEPEHUN.

PesynbTaTbl M3MEpeHUi, MOJlyYeHHble C MOMOLLBI0 MPUHUUNMANBHO PasHbIX METOAO0B, HEnb3si
CpaBHMBATb APYr C APYrOM, T.K. UM COOTBETCTBYIOT Pa3NnYHbIE YPOBHMU:

- HaJeXHoCTH;

- 0DOCHOBaHHOCTH;

- YTBEPXAEHUS;

— MNOBTOPAEMOCTH;

— TOYHOCTH;

- obuwHocTy;

—  CJIOXXHOCTW;

- CTOMMOCTH;

- MNPUrOAHOCTH.

Xapaktepuctuku u TpeboBaHua METOAOB NpUBEEHbI B NpunoxeHun B. TpeGoBaHua k npoueaypam
kanubpoBku NpuBeAeHb! B NpunoxeHuu C.

7 OueHka

OkBMBanNeHTHaa TemnepaTtypa npeactaBnsieT cob0i KONMMYECTBEHHYI0 XapaKTepUCTUKY YCROBWM
dhusuyeckoro TennoobmMmeHa. 3HaveHue feq — 9TO YPOBEHb TEMNEpaTypbl, ONMU3KWit K HOPMaNbHOMY CpeaHEMY
YPOBHIO TeMnepaTyp B noMeLleHnn. bonee BLICOKME 3HAYEHUS feq YKA3LIBAIOT HA MEHbLUYIO MOTEPIO Tenna
(«Tennoy), a 6onee HU3KME 3HAYEHUS feq — HA BOMbLUYIO NOTEPIO TENNa (KXONOAHOY).

MHTepnpeTauus SKBUBANEHTHON TeMnepaTypbl C TOYKU 3peHUsi TEMNepaTypHON YyBCTBUTENbHOCTH
OCHOBAHA Ha CepuM WUCCNEAOBAHUW C NPUBIIEYEHMEM UCMBLITYEMbIX, Ha KOTOPbIX ObiNMM M3MEpPEHbI
cneunduyeckme sKBUBANEHTHbIE TeMnepatypbl. MNpUMepbl UHTEepnpeTauuM npuBedeHbl B NpunoxeHun C.
Ons HeKOTOpbIX TUNOB 9KBMBANEHTHOM TeMnepaTtypbl AaHHbE ANS CPaBHEHUS] C OLIEHKOW MUCMbITYyeMbIX

5
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OTCYyTCTBYIOT. TeM HE MeHee, Takue BUAbI U3MEPEHUA MOTYT ObITb UCMOMNBb30BaHLI ANA AnddepeHUManbHbIX
NM3MepPeHuit TeMnepaTypHbIX YCIOBUIA.

7.1 Onpegenenue 3KBUBASIEHTHON TeMMnepaTypbl BCEro tena

OnpeaeneHue 9KBUBAmNEHTHOW TemnepaTypbl BCEro Tena npeanoyTUTENbHO BLINOSHATL C
MCNONb30BAHWEM TEMNNOBOr0 MAHEKEHA UMM 00bEAMHEHMSA OTAENbHbIX U3MEPEHMI C UCNOSMb30BAHWEM
BCEHANPAaBMNEHHbLIX [AaTYMKOB, PAacrnofioKEHHbIX B  ONPEeAErieHHbIX MECTOMNOSNIOKEHUAX B  CanoHe
TPaHCNOPTHOrO CpeACTBa.

7.1.1 OnpeperneHne 3KBUBAJIEHTHOW TeMnepaTypbl C MCNOSIb30BAHUMEM BCEHaNpPaBJIeHHbIX
AaTYuKoB

OnucaHue BCeHanpaBreHHbIX 4aTYUKOB NPUBEAEHO B NpUNoXeHusax A u B. [latumku noMewatoT Ha
CTONKY, UMUTUPYIOLLYYIO TENO YENOBEKA, N CMAEHbE TPAHCNOPTHOIO cpeacTea. He MeHee LWeCcT AaT4MKOB
NOMELLAIOT B YCTAHOBMIEHHbIX MECTaX, a W3MEpPeHWs NPOBOAAT nocne AOCTUKEHUA YCTaHOBUBLLWXCA
TEMNEPATYPHbIX YCIOBUIA. DKBUBANEHTHYIO TEMNEPATYPY BCEro Tena UmMepsatloT Kak CpeaHEB3BELLIEHHOE No
nnowaan 3HaveHne NokasaHuim oTAenbHbIX AaTYUKOB. UHTepnpeTaumsa 3HavyeHnin 40mkHa ObiTh BbINONHEHA
B COOTBETCTBUM C nNpunoxeHnem D.

7.1.2 OnpegeneHve 3KBUBAJNIEHTHOW TeMNepaTypbl C UCNOSIb30BAHUEM TENSTOBOrOo MaHEKeHa

TpeboBaHusA K MaHEKEHy U npoueaypam onucaHbl B NpunoxeHunax A n B. MaHekeH nomeLaiot Ha
CuAEHbe TPaHCMOPTHOrO CPeacTBa M U3MEPAIOT NOTeplo Tenna BCEro Tena nocne  AOCTWKEHUA
YCTAHOBUBLLUXCSA TeMMepaTypHbix ycnosui. oTepa Tenna BCero tena sABNAETCA CPeAHEB3BELLUEHHbIM NO
nnowaan 3HavyeHueMm MOKa3aHWM ANs HEe3aBUCUMMBLIX CErMEHTOB MaHekeHa. WHTepnpeTauus 3HaveHun
[OMmkHa ObITb BbINOMHEHA B COOTBETCTBUM C npunoxexnnem D.

7.2 OnpepgeneHue NnoKasibHOM 3KBMBasIEHTHOWN TeMnepaTypbl

Onpenenenne 9KBMBANEHTHOW TemnepaTypbl BCEro Tena npeanoyTUTENbHO BbIMOMHATL C©
UCMNOMb30BAHMEM TENJIOBOrO0 MAaHEKEHA WM O00bEAMHEHMA OTAENbHbIX U3MEPEHW C UCNONb30BaHWEM
BCEHAMPaBeHHbIX aTYUKOB.

7.2.1 OnpepeneHue nokaribHOW feq C MCNMONBL3OBAaHUEM BCEHANPABIIEHHbIX AATYMKOB WU
NIIOCKUX HarpeBaeMbiX AAaTYUMKOB

OnucaHne BceHanpasiieHHbIX 4aTYMKOB NPUBEAEHO B NpunoxeHusax A n B. [latuuku nomewjailoTr Ha
CTOWKY, UMUTUPYIOLLYIO TENO YenoBeka, U CUAEHbLE TPaHCNOPTHOro CpeACcTBa UMM Ha onpeAeneHHbIe TOYKK
NMOBEPXHOCTU OAEXbl YErIOBEKa WUIW TEnrnoBoro MaHekeHa. M3mepeHusi NpoBOAAT NOCne AOCTUMXKEHUS
YCTaHOBMBLUMXCA TEeMMNepaTypHbIX YCnoeui. JlokanbHylO 3KBUBANEHTHYIO TeMnepaTypy onpeaensioT kak
nokasaHusi OTAENbHOro gatyuka. Yem Gonbliee KONUYECTBO AATYMKOB YCTAHOBMEHO B MPOCTPAHCTBE, TEM
TOYHEE MOXHO YCTAHOBUTbL OTKINOHEHUA B TENSOBOM NONE BOKPYr Tena Yenoseka.

7.2.2 OnpepeneHue NoKasbHOW f.q C ICNOJNIb30BaHUEM TENSMIOBOIO MaHEKeHa

TpeboBaHus kK MaHeKkeHy U npoueaypam npuseeHbl B NpunoxeHusax A u B. MaHekeH nomewaiot Ha
CuAeHbe TPAaHCMOPTHOrO CpeAcTBa U USMEPAIT MOTEPI0 Tenna foKanbHOr0 CerMeHTa MaHekeHa nocne
JOCTWXKEHWUA YCTAHOBUBLUMXCA TEMNEPaTypHbIX YCMOBUWA. JIOKanbHyl0 9KBUBANEHTHYI0 Temnepatypy
onpeaensalT C MOMOLLLIO MOKa3aHUW, NOMYYEHHbIX C OTAENLHOro cerMeHta. UHtepnpetauuio 3HavyeHun
HeoB6Xx04MMO BbINOSHATL B COOTBETCTBUU C NpunoxeHuem D.
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MpunoxeHune A
(cnpaBo4HOE)

MpuMepbl CPeACTB U3MePEHNIA

A.l1 TennoBble MaHEKEHbI

Tennosoli MaHekeH npeAcTaBnseT CO60M Aatumk, UMeLWuin pasmep u opMy uyenoseka,
MOBEPXHOCTL KOTOPOro pasfesieHa Ha MHOrOYUC/IeHHbIe, WHAMBUAYaSIbHO YynpaBs/sieMble, Harpesaemble
30Hbl. OH npurofeH Ana usmepenus feg Bcero Tena u nokanbHoit feq HesasucrMble 30HbI MaHekeHa
HarpesaloT 40 Heob6Xxo4MMOI TemnepaTypbl C BO3MOXHOCTbIO KOHTPOS UM U3MEpeHus ux Temnepartypbl. Ha
KabkZylo 30HY NoJalT HU3KOBO/IbTHOE HampsPKEHWE C Y4acTOTON, NO3BOMALWEN MOAAEPXMBATb MOCTOSHHYHO
WM U3MEHAIOLLYIOCA  Temnepatypy MoBepxHOCTW. Takke BO3MOXHO MoAfdepXuBaTb MNOCTOSAHHOE
3/1eKTPOCHabXeHne NoBEepXHOCTHU.

OHepronoTpe6aeHne npu YCTAHOBUBLLUMXCA TeMnepaTypHbIX YC/OBUAX SIBIAETCA rokasaTenem
notepu Temsa 3a CYET KOHBEKUMW, W3NyYeHUss U KOHAyKuuWM (noTepu Cyxoro Tenna). M3mepeHus wu
perynnpoBaHnue NpPoBOAAT C MOMOLLbI KOMMbIOTEPHOW cucTeMbl. OObIYHO ANS KaKAON 30Hbl U3MEPSHT
3HepronoTpe6neHne nm notepio  Tenna Q. Bt/m2) n  Temneparypy MoBEepPXHOCTH,
(fs, C). Mpamoe un3amepeHne Q wu fs ycTpaHseT HeOOXOAUMOCTb OnpeaeneHvus ApPYrnx KOMMoHeHToB. C
NMOMOLLbIO NPUBELEHUS K TeMnepaTypHbIM YC/OBMAM, COOTBETCTBYIOLIMM ONpeAe/IeHHON 3KBMBAIEHTHON
TemnepaType, noTepy Tenaa MoryT 6biTb NPMBEAEHbI K 3KBUBA/IEHTHON TeMnepaType. TeXHuYeckne faHHble
[BYX MaHeKeHOB npuBefeHbl Ha pucyHke A.l u B Tabnuue A.l. [lononHutenbHas nHgopmauus o cucteme
N3MEpPEHWIN 1 ee perynvpoBaHnn npuesegeHa B Gubavorpadun.

MaHekeH 1 (33 30HbI) MaHekeH 2 (16 30H)
PucyHok Al - CxemaTnyeckme 1300padkeHnst ABYX TEM/I0BbIX MAHEKEHOB C pa3fes/ieHeM Ha 30HbI

Ta6nnya Al - TexHu4eckne AaHHble ABYX TEN/0BbIX MAaHEKEHOB

MapameTpbl MaHekeHa MaHekeH My>XX4VHbI MaHeKeH XEHLLYHbI

Pa3mep ogexapl C50

OnnHa Mo3a cnasa (tpukcmposaHHasa nosa) 166 cm

Bec 16 Kkr 31 Kkr

KonnyecTtBo 30H 33 +3fa 16

MpvHUMN perynnpoBaHus (Cm. MocTosHHas fk MocTosiHHas fk
npunoxexue B) MocTosiHHasa Q MocTosiHHaa Q

YpaBHeHune komdoopta YpaBHeHve komdopTa
Ogexpa 0,6 ko O6HaxeHHsbI + 0,51 k1o

A.2 OTAenbHble TENOBbIE AaTUYUNKK

A.2.1 TInockne HarpeBaeMble gaTyuku

Mnockne, HarpeBaemble JaTUMKN Pa3IMUYHON KOHCTPYKLMN M hOpMbl MOTYT ObiTb UCMO/Ib30BaHbI A4/151
onpeaeneHus HanpasneHHoli feg OAMH TUN AATYMKOB BbINOJIHEH M3 OAHOrO0 HarpeBaemoro asfiemeHta. OH
COCTOMT U3 MaJIeHbKOW MMOCKOW NAaTUHOBOM NAACTUHbLI, HarpeBaeMoOWN 3/1EKTPUYECKUM TOKOM, C
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pasnuMyHbIMU  HaCTpolikKamu, KOTOpble COOTBETCTBYHOT YPOBHAM akTMBHOCTM 4YenoBeka (B 6GOMbLUMHCTBE
C/y4yaeB MpU MNOCTOAHHOW WHTEHcUBHOCTU 85 BT/M2Q. HanpaBneHHyio feq M3MepsitoT C UCMO/b30BaHVEM
UCKYCCTBEHHOI  KOXW. UToBbl un3bexaTb MOSIBIEHUS  HenpegHaMepeHHbIX TEeMJoBbIX  MOTOKOB,
yCcTaHaBNMBalOT BOCEMb KOHTp-HarpeBaTeneil cnepean v AeBsTb KOHTp-HarpesaTenei c3aaun. VamepsemMbiM
3HaueHneM sBNsieTCS pes3ynbTupylolas Temnepatypa noBepxHocT (PTI), KOTOPYH BbIYUCASAT C
NMOMOLLbI M3MEPEHHOTO 3/IEKTPUYECKOrO COMPOTUBMIEHNS U KaMOPOBOYHOW KpuBOW. TemnepaTypa teg
MOXeT 6bITb BbluMCeHa Ha ocHoBe PTI ¢ MOMOLLUbIO NMHEHOW dyHKUMKU. Heckonbko AaTtyvMkoB MOryT ObITb
NpUKpeneHsl K MaHEKEHY WM BCTPOEHbl B CTAHAAPTHYIO OAEXAY, HAAEeTyl Ha MaHeKeH WM peasibHoro
yenoBeka, Kak nokasaHo Ha pucyHke A.2.

Mpumep 1 - lnockue HarpeBaemble AATHUKA Ha Mpumep 2 - TNeHOYHbIE TEeN/10Bble AAaTHUKN Ha
MaHekeHe MaHekeHe

PucyHok A.2 - TpuMepbl YCTAaHOBKM JATUMKOB 415 M3MepeHust feq ¢ Mcnonb3oBaHMeM HEeCKONbKUX OTAeNbHbIX
HarpeBaeMblX 4aTUMKOB, MPUKPENIEHHbIX K MAHEKEHY UM peasibHOMY YefloBeKy

Opyro/A Tun p[aTtyMKoB BbIMNOSHEH W3 ABYX M/IEHOYHbIX TENO0BbIX 3/1EMEHTOB, HarpeBaeMbIX
SM1EKTPUYECKMM TOKOM [ABYX YPOBHER MOLWHOCTM. [aTuvkyu WMelT HebOonbluoii pasmMep W MNJIOCKYHO
NOBEPXHOCTb, 4YTO obGecneuymBaeT M3MepeHUe UMW HanpasneHHol feq N5 BbIYUCNEHWS 3KBUBAJIEHTHOM
TemnepaTypbl WCNOMb3YIOT NIMHEVHYI0 Mogenb. Heckonbko JaT4MKOB MPUKPENASoT K NMOBEPXHOCTM Tena
MaHekeHa C hopMoi Tena >XeHWMHbl. MaHekeH cAenaH u3 MoavypeTaHa Ha MeTa/l/IMYeckoli OCHOBe.
DNEeKTPOHHbI GNOK ynpaBneHusi BCTPOEH B Teflo MaHekeHa (pucyHok A.2, npumep 2).

C ucnonb3oBaHNeM ABYX TUMOB AaTYMKOB MOXET ObITb onpefeneHa feqBcero Tena v nokanbHas feg

A.2.2 Chepuyeckne HarpeBaemble faTunKu

Cchepuyeckme patyukn, HarpeBaemble MO BCeli MOBEPXHOCTWU, MOryT ObITb WCNOMIb30BaHbl A5
M3MepeHus BceHanpaBneHHoi feg

PaccmaTpvBaemblii TN gatynka npeacTaBnseT coboit annuncouns pasmepom 200 mm X 50 mm.
OTaenbHblii 610K ynpaBnseT TemnepaTtypoil u HarpeBaeT fatumk. Pasmep u copma npeobpasosartens
BblOpaHbl TakMM 06pa3om, 4TOGbl COOTHOLIEHWE MNOoTepu Tenna 3a CYET W3/yYeHUss U KOHBEKLUM
COOTBETCTBOBA/IO TAKOBOMY Y peasibHOro yenoseka. [ MOAENMPOBaHNA Pas3/IMYHbIX CUTyauuii, B KOTOPbIX
MOXeT OKa3aTbCsl YEeNoBeK, MOJIOXeHWe npeobpasoBaTesii MOXHO W3MEHSITb MeXAy BepTMKaNlbHbIM U
ropuM3oHTaNbHbIM. [pyM UCNONb30BaHUM MOAEIMPOBaHMA 4YesioBeKka B M03e cuis, AaTyuk MOXeT OblTb
oTknoHeH Ha 30° oT BepTukanu. [aTuymk COCTOMT TO/IbKO M3 OAHOM 30Hbl. OH He MOXeT (MKCUpoBaTb
TemnepaTtypHble YC/MIOBUS B pasHbIX HanpaBfieHWsIX, Hanpumep TEM/0BOE W3/lyYeHWe C OAHOW CTOPOHbI U
CKBO3HSIK C APYroil CTOPOHbI MOTyT HMBENWpoBaTb ApYyr Apyra. Mpy Mcnosfib30BaHWM HECKObKUX AATUYMKOB
OHU MOTYyT MOBAWATbL ApYr Ha gpyra. [aTuvk He npegHasHauyeH A5 W3MEPEeHWUli KOHTakTa C CUAEHbEM.
MonyyeHHble AaHHble NCMOMb3YIOT A1 BblYUMCNEHUSA BCeHanpaB/ieHHon feq

Mpu wncnonb3oBaHUM MOAENN 4YenoBeka B M03e CUAA HECKONbKO [JaTYMKOB MOrYT ObITb
YCTaHOB/EHbl Ha YCTPOICTBO, UMeloLee hopmy yesnioBeka. B aTom cnyvae MOXHO OnpefenuTb SOKanbHYo
feq v feg Bcero Tena (cm. pucyHok A.3).
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3]11'II/II'ICOI/I,D,HbIe haTtynkn, yCTaHOBJ/IEHHbIE Ha MOAEes/ N YyesioBeka

PucyHok A.3 - TMpuMep BbINOSTHEHNST U3MEPEHWIA C YCTAHOBKOI HECKOMbKMX 3/IIMNCOUAHBIX AATUMKOB HA MOZENU
uesioBeKa B Mo3e cuas
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MpunoxeHue B
(cnpaBoy4HoOe)

B.1 BBeaeHue
B tabnuyax B.1 — B.3 nepeuncneHbl pakTopbl, OKa3biBAIOLLME BIIUAHWUE HA PE3ynbTaTbl N3MEPEHUN
pasnu4HbIX TUNOB feq. MpuBEAEHA MHADOPMALMA O TUMNOBLIX 3HAYEHUAX UMW OTKNOHEHUAX (PAKTOPOB U UX
PEKOMEHAOBAHHbIE 3HAYEHUSA NS AOCTVXEHUSA NOAXOAALLEW TOYHOCTM.
B.2 Tpe6oBaHuA kK cpeacTBaM U3MepeHUit npu onpeaeneHum teq BCEro Tena u cerMeHTa

XapaKkTepucTukn u TpedboBaHuA K cpeacTBaMm UsmMepeHun

Tabnuuya B.1 — TpeGoBaHua k hakropam npu onpeaeneHum feq BCEro T€Na u cerMeHTa

DakTop TunoBble 3HAa4YEeHUA/OTKITOHEHUS! Tpe6oBaHua
Pasmep Tena u OnpepeneHne feq BCEro Tena u cermMeHta Heob6xoaumo Paamep: C50
nosa NPOBOAUTL NPU COXPaHEHUU YENOBEKOM (MAHEKEHOM) OAHON Mo3a: HopmanbHoe
M TOM e no3bl, B OOMbLUMHCTBE CNy4yaeB HOPMAarbHOro NONOXeHue nNpu
NomnoXeHus npu BoOXAeHuu. Pasmep MaHekeHa UM BOXKAEHUM
yenoeeka JAOmMkeH ObiTb O0ObIMHBIM ANS  Mccrneayemou
COBOKYMHOCTH
Konn4ecTso 30H KonuyectBo 30H MOXET ObiTb pasnuuHbiM. [lpu MuHuMmyMm:
n ux HeLOCTaTOYHOM KONUYECTBE 30H pe3ynbTarT MOXeT ObiTb 16 30H (CMm.
pasgeneHue CILLKOM rpyObiM. 30HbI AOMKHbI ObITh pasgeneHbl ucxoas npumeyatue 1)
ans M3 U3MEHEHUS TemnepaTypHbIX YCrnoBuu (Hanpumep, 3oHa Llenb:
perynupoBaHusl | KOHTakTa C CUAEHbEM, 3aTeHeHHast 30Ha). Takoe 41 30Ha (CM.
pasgenenue TpebyeT MMHMMANbLHOrO KONMMYECTBA 30H M npumeydanue 1) unu
genaet pesynbtatbl 6Gonee  penpe3eHTaTMBHBIMU U 6onee
YYUTBIBAIOLLMMM TemnepatypHble OTKITOHEHUs Ha Pasgenexue:
NpOoTsXKeHWM NOBEpXHOCTU. KonnyecTBo 30H cneayeT Aenartb B mectax pe3koro
60nbLUNM, YEM KONTMYECTBO CETMEHTOB M3MEHEHUS
TennooGMeHa (cm.
npumeyanms 1 u 2)
KonuyectBo KonuyectBo cerMeHTOB He 06s13aTenbHO AOMKHO ObiTb | OObIYHO 16 cerMeHToB
CErMEHTOB U UX | TAKUM e, KaK KOnmMyecTBo 30H. OObIMHO UCMONb3YIOT Takue (cm. Tabnuuy 1)
pasgeneHue CErMeHTbl, KaK CTYMHUW, rpyaHas knetka u T.n. Ecnu maHekeH | B HekoTOpbIX cny4vasx
MMeeT MHOrO 30H, U B COCTaB cermMeHTa BxoauT Gonblue | Gonbliee KONMMYECTBO
OZIHOW 30HbI, TO MOXHO WCCNeAOBaTb BO3AeWCTBINE Ha Bonee (Npy BO3MOXKHOCTK)
MeJIKMe YacTu CEerMeHTa, HanpuMep, 4YacTb rpyAHO KNETKn
MpuHumn PeXuM nocTOAHHOW TemnepaTtypbl: fsk NOCTOSIHHA, nNpu Pexxum nocTosiHHOM
perynmpoBaHns | 9TOM MOXeT ObiTb OAHOPOAHA UNWM HEOAHOPOAHA MO BCEMY OZHOPOAHON

Teny. TemnepaTypa ObICTPO MEHSETCH, HO MOXeT ObITb
HecTabunbHa. O6ecneunBaeT peanbHylO TemnepaTypy
nosepxHoctn. OBnagaer HauMEHbLLUM AMana3oHOM [Ans
aKTUBHO HarpeBaeMol NOBEPXHOCTH.

PeXXum NOCTOAHHOIo TENSIOBOro NOToKa: Q NoCTOAHHA,
npu 3TOM MOXET ObiTb OAHOPOAHA MMM HEOAHOPOAHA NO
BCeMy Teny. TemnepaTtypa ctabunbHa, CKOPOCTb U3MEPEHNS
Temnepatypbl MeANEHHEe, YeM B PEXUME MOCTOAHHOW fsk.
TemnepaTypbl NOBEPXHOCTU MOTYT 3HAYUTENbBHO OTNMYaTLCA
OT peanbHbIX.

Pexum ypaBHeHua komdopTta: fs 3aBucut OoT Q B
COOTBETCTBUM C ypaBHeHuem. TemnepaTtypa cTabusnbHa,
CKOPOCTb M3MEpEeHUs TemnepaTtypbl MEHAETCA MearneHHee,
YeM B PEeXMME MOCTOSHHOW fsk. TemnepaTypa nmoBEepPXHOCTU
Oonee peanbHa, Yem B APYTUX PEXUMAX

Temnepartypsbl, 34 °C.
Pexvm ypaBHeHUA
KomdopTa, ecnu
BPEMS peakumm MOXeT
ObITb COKpALLEHO
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lpodomxernue mabnuuyst B. 1

dakTop TunoBble 3HAYEHUA/OTKNOHEHUS TpeboBaHusi
[Ounana3oH xapaKTepuUCTUK pexuma
Pexum  CtabunbHo CkopocTb Temnepaty Q> 0,
CThb U3MepeHnst pa BT/Mm?
Temnepaty Temneparty NOBEPXHOCT
pbl pbl "
MocTosiHHa _ + + o
A sk
MocTosiHHa + B B +
aQ
YpaBHeHue + B . _
KomcpopTa
Onexpa MaHekeH MOXeT BbiTb OBHaXXEHHbIM UMK OAEThIM. Opexaa ¢ nnoTHOIA
OGHa)XEHHOMY M 04eTOMYy MaHeKkeHaM COOTBETCTBYIOT| MOCAAKOW: KOPOTKOe
pasHble feq. Bogutenb oOblMHO HageBaeT ogexay, koTopas HWwkHee Genbe,
3aKpbIBAET BCE TEMO 3a MCKMIOYEHMEM KUCTEN PYK U rOMOBbI. nerkue HOCKM,
CneposaTtenbHO, TENnOBOW  NOTOK UM Temnepatypa|pybaluka ¢ AnMHHBIMK
nosepxHoctn Bygyt Gonee penpe3eHTATUBHbIMKW B Cryvae| pykaBamu, ANUHHbIE
MaHekeHa B ogexae. MostopsemocTb Oyaet nydvwe npu|6pioku u nerkas obysb
MNCMNOMNb30BaHNUN OBHAXXEHHOr0 MaHeKeHa. (0,6-0,8 kno unn 1,3
Opexaga MOXET UMEeTb PasHyl nocaaky U 3HayeHue Kro K10 BCEro)
(M3onAumMio).  3HayYeHue KNo AOSHKHO  COOTBETCTBOBATbL
cutyauMm u ObiTb peanbHbiM. Tak kak HVAC-cuctema
TPaHCMNOPTHOrO CpeacTBa AoMmkHa obecnevmBaTe KomdoprT,
MOXeET ObITb UCNOMb30BaHa 0ObIYHAaA KOMHaTHas oaexaa. Ons
MUHUMM3AUMKM OWKMOOK Oaexaa [JOIKHA WMETb MIOTHYIO
nocagky
Bpems Bpemsi BOCCTAHOBNEHUA 3aBUCUT OT HECKOMbKUX (DAKTOPOB: Bpems

BOCCTAHOBMNEHWUSA [NPUHUMNA  PEerynupoBaHusA,  TEMNSIOEMKOCTM  TEMioBOro| BOCCTAHOBMEHUSA

MaHeKeHa, U3oNauun u T.4. MeHee 20 MUH
Mpuemnemoe BpemMs  BOCCTAHOBINEHUS  3aBUCUT  OT

cutyauun. KopoTkoe Bpemsi BOCCTAHOBIEHUS] MOXET OKa3aTb

OTpUUATENbLHOE BNUSHWUE HA CTAbUNBHOCTL

To4HOCTL TOYHOCTb OTHOCWUTCA K ONpEeAeneHulo feq B M3BECTHOM Mpuemnemasn

OAQHOPOAHOW cpee. TOYHOCTb:
TOYHOCTbL 3aBUCUT OT HECKONbKUX (DaKTOpOB: TeMnepaTypbl| He 6onee +1 °C feq

NOBEPXHOCTU, OAEXAbI, Pa3Mepa, No3bl, KONMMYECTBA 30H U T.A.

MoBTOPSIEMOCTB MoBTOPAEMOCTb OTHOCMTCA K HaubonbLUueMy pasnuuuio Mpuemnemasn
Mexay [ABYMA  U3MEpPEHMSIMM,  BbIMONIHEHHBIMM  OAHUM|  MOBTOPSEMOCTb:
onepatopom B OAHOW W TOW e OAHOPOAHON WNU He Gonee £ 0,5 °C
HEOAHOPOAHON Cpefe C UCMONb30BAaHWEM OAHUX U Tex Xe
MHCTPYMEHTOB

Bocnpoussoaumoc| BocnponsBoauMOCTb OTHOCUTCA K HAUMBOMbLLEMY Pa3fnynio Mpuemnemasn
Tb Mexay n3MepeHUaMH, BbINOJIHEHHbLIMM pa3HbIMU| BOCNPOU3BOAUMOCTb:
oneparopamu He 6onee +1,0 °C

Paspewaiowan Paspewaiowas cnocobHocTb 3aBUCUMT OT TpeboBaHun K Mpuemnemasn

CNOCOOHOCTb  (perynupyembiM KOMMNOHEHTaM CUCTEMbl M3MepeHUit. TOYHOCTb paspeLwaioLlasn

0nocpeaoBaHHO 3aBUCUT OT pa3speLualoLLeil CnocoGHOCTH CNOCOBHOCTb:
He 6onee 0,1 °C
MpumeyaHue 1 —TlpegnaraeMmoe MUHUMANBHOE KONUYECTBO U pasferneHune 30H (16 30H + obuyas 30Ha).
0 O6Las 30Ha, 6 JIleBas kucTb; 12 Npasoe 6eapo;
1 Jlmuo; 7 [paBas KUCTE; 13 lNNeBas Hora;
2 Bonocucrtas 4yacTb ronossi, 8 [pyaHas knetka, 14 MNpaBas Hora;
3 Tneun; 9 CnuHa; 15 JleBag ctona;
4 JleBas pyka, 10 Aroauupl (+ 3afHSAA NOBEPXHOCTb 16 MNpagas crona
5 TlpaBas pyka, Gepnep);
11 JleBoe 6eapo;

11
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OkoH4YaHue mabnuubi B.1

DdakTop | TunoBble 3HAYEHUA/OTKNOHEHUA | TpeboBaHus
MpuMevaHue 2 - MNMpeanaraeMoe KONMYECTBO U pasfeneHue 30H Ansa o6ecneyeHns XopoLlero perynuposaHus
(6onee 41 30HbI + 06Wasa 30Ha).

0 OO6Lyas 30Ha; 14 BHYTpeHHsAs 4acTb NpaBoro 28 BHYTpEHHAA 4acTb NeBoro

1 JleBas ctopoHa nuua; nneva; Geapa;

2 [MpaBas cTopoHa nuua; 15 Hapyxmas yactb npasoro nneyva; 29 BHelHsIs YacTb NEBOro

3 nasa; 16 BepxHss 4yacTb Npasoro nneya; 6eapa;

4 Bonocucras 4acTb rosnosbl; 17 HWXHAs YacTb NpaBoro nneva; 30 3agHsia wacTb nesoro beapa;

5 Les; 18 HapyxHas yactb npaBom Kuctu; 31 BHYTpPEHHAS 4acTb NpaBoro

6 lNepeaHAsa YacTb Nney; 19 BHYTpeHHsIA 4acTb NpaBoi kucTu; Geapa;

7 3apHAas vYacTb nnev; 20 MepeaHsa yacTb rpyaHon knetkn; 32 BHelwHAs YacTb NpaBoro

8 BHyTpeHHAA 4acTb Nesoro 21 JleBas 4actb rpyaHON KNETKU; Geapa;

nneva, 22[Mpaeas yacTb rpygHon knetkn; 33 3agHAs 4acCTb NPaBoro

9 HapyxHas yactb nesoro nneya; 23>enyaok; Geapa;

10BepxHAs 4acTb nesoro nneyva; 24 NMpomexxHoCTb; 34 MNepeaHana vacTb NEBOW HOTK;

11HwkHAA YacTb nesoro nneva; 25 BepxHAA 4acTb CNUHLI; 35 3aaHaa YacTb NEBOW HOTU;

12HapyxxHasa yacTb neBow KUcTu; 26 HUXXHAS 4acTb CNUHDI; 36 NepeaHaa vactb NpaBow

13BHYTPEHHAA YacTb NEBON KUCTK; 27 Aroaunupl; HOTW;
37 3aaHsaA vyacTb NnpaBoi HOTY;
38 BepxHAa yactb NEBON CTOMbI;
39 HuxHAA YacTb NeBON CTONbI;
40 BepxHaa vactb npaBon
CTONMbI;
41 HuxHAS 4acTb NpaBon CToMbI

B.3 CpeacTBa nusmepenuin gna onpeaeneHua HanpaBfeHHON feq
Tabnuuya B.2 — TpeboBaHua Kk hakTopam npu onpeaeneHnn HanpPaBneHHON feq

DakTop TUNoBblE 3HAYEHUSA/OTKNOHEHNA TpeboBaHua
Pasmep HarpeBaemMass  NOBepXHOCTb,  KOTOPYIO  WUCMOMb3yloT  AnS MeHee 5x5 cm
NoBEPXHOCTU oripeAeneHusl HanpaBreHHOW foq, 0OObMHO HEbONbLUAs: HECKONBbKO

KBaJpaTHbIX CAHTUMETPOB.
Konuuecteo u Oatumkm moryT Oblb NpuKpermeHbl K 0OblMHOMY MaHekeHy,| Pasmep maHekeHa: C50
pacrionoxeHue umetoweMy copMy Tena uYernoBeka WM JAPYroMy YCTPOICTBY. Mo3a: obbiuHOE
[aT4ynKoB WUcnonb3oBaHne MaHekeHa obecrieuMBaeT cosjaHue Gonee nornoXeHue npu
peanucTMUHOro Bo3AyLLHOO MoToKa BOKPYT MOBEPXHOCTU aTuvKa. BOX/ EHUW Unn
KonuuectBo aatumkoB MoXeT Obmb pasnuuHbiM. Yem OGonblue| nomnoxeHue naccaxupa.
MCNONb30BaHO AATUMKOB, TEM Bbllle paspeluatolasl cnocobHOCTb MuHumanbHoe

npu oLieHKe oblwx TemnepaTypHbx ycriopuit. [nsi obecrnieueHusi| KONMUECTBO JaTUMKOB:
BO3MO)XHOCTU CpaBHEHUS1 pe3yrnbTaToB, MOSTyYeHHbIX C MOMOLLBIO 16 (cm. Tabnuuy 1)
pasnUUHbIX METOAOB C UCTONb30BAHMEM HampaBrieHHbIX JaTuYMKOB,
pekomeHAyeTcsi Ucronb3oBaTh He MeHee 16 AaTumkoB

MpvHUmn PeXvm NocTosiHHOW TeMnepaTtypbl: fs« MOCTOsIHHA, NPy 3ToOM oHa|  PeXxum noctosiHHoW
perynuposaHus MOXeT OblTb OAHOpOAHA WM HeoAHOpOAHA MO BCEMy Terly. oAHOPOAHOMN
WsmeHeHne TemnepaTypbl siBnsieTcsl ObICTpbIM, HO MOXeT Oblb| TemnepaTtypbl (34 °C)
HecTabunbHbIM. PeanbHasi Temnepartypa noBepxHocTM obnagaer Pexum ypaBHeHus
HauMeHblUMM  AWanasoHoM B peXnuMe akKTtuBHo HarpeBaeM0|7| KOMd)OpTa,eCJ'IVI Bpema
NOBEPXHOCTU. peakuum MoxeT ObiTb

PeXxuM mocTosHHOro TemmnoBoro mnotoka: Q MocTosiHHa, Npu coKpalleHo
3TOM Temnepatypa MOXET OblTb 0AHOPOAHA WM HEOAHOPOAHA Mo
BceMy Teny. Temnepatypa cTabunbHa, CKOPOCTb W3MepeHUs
TeMnepaTtypbl MeAmneHHee, YeM B peXxume MOCTOSHHOW  fsk.
TemnepaTypa MOBEPXHOCTU MOXET 3HAUUTENBLHO OTNMYATLCS OT|
peanbHoM.

Pexum ypaBHeHuA koMmdopTa: fk 3aBUCUT OT Q B COOTBETCTBUM C|
ypaBHeHueM. TemnepaTypa cTaburnbHa, CKOPOCTb U3MepPeHUs
TemnepaTypbl MeAneHHee YeM B PEKUM NOCTOSHHOW  fsk.
Temnepatypa noBepxHoCTM Gonee peanucTU4Ha, YeM B APYruX|
pexvumax
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OkoHyaHue mabnuubi B.2

dakTop TUNoBble 3HAYEHUA/OTKNOHEHUA TpeboBanua
[Aunana3oH xapaKkTepucTUK pexuma
Pexum  CrabuneHoc CkopocTb Temnepatryp Q> 0 Bt/m?
Tb PpeXUMa U3MepeHus a
TemMnepaTyp NoBepXHOCT
bl "
MocTosiHHan - + + --
tsk
MocTosHHasn + - - +
Q
YpaBHeHue + - ++ -
KoMdopTa
Bpems Bpemsi BOCCTaHOBNEHWUS 3aBUCUT OT HecKonbkux pakTopos:| Bpems BoccTaHOBNEHUA
BOCCTaHOBIEHUS [NPUHLMNG perynupoBaHuns, TEMOeMKOCTU AaTyunka n T.0. MeHee 10 MUH
Mpuemnemoe BpeMA BOCCTaHOBIEHWUS 3aBUCUT OT cuTyauun. He
NPOAOIKUTENBHOE BpeMsl  BOCCT@HOBMEHWS MOXET oKasaTb
oTpuuaTenbHoe BNUsHUE Ha cTabUnbHOCTb
To4HoCTb TOYHOCTb OTHOCUTCS K OMpefeneHunio feq B M3BECTHOW oaHOPOAHOW| [Mpuemnemasn TOYHOCTL:
cpepe. He Gonee + 1 °C feq
ToOYHOCTb 3aBUCUT OT HecKomnbkux aKTopoB: TemnepaTypbl
NOBEPXHOCTH, pa3Mepa, No3bl, KOJIMYECTBA 30H U T.4.
MosTopsieMocThb ([oBTOpAEMOCTb OTHOCUTCA K HaubomnblueMy pasnuyuio  mexay MNpuemnemas
ABYMSl U3MEPEHUSIMU, BLINOSIHEHHBIMU O HAM ONEPaToOPOM B OAHOW NOBTOPSAEMOCTb:
M TOA Xe OAHOPOAHOW WNU  HEOAHOPOAHOW cpeae ¢ He 6onee + 0,5 °C
UCMoMb30BaHUEM O HUX U TEX e UHCTPYMEHTOB
BocnpounasogumMo [BocrnponseoAnMOCTb OTHOCUTCA K HaubonblLeMy pasnuynio Mexay MNpuemnemasn
CTb M3MepEHUAMU, BLINMOITHEHHBIMU Pa3HBEIMKA onepaTopaMu BOCNPOWU3BOANMOCTb:
He Gonee + 1,0 °C
Paspelwatowass |Paspelsatowjass  cnocobHocTb  3aBMCUT oT  TpeboBaHuii K MNpuemnemasn
CMOcOBHOCTb  |perynupyeMbiM KOMMOHEHTaM CUCTEMbl M3MepeHUd. TOo4YHOCTb pa3speLuatoLlas
onocpefoBaHHO 3aBUCUT OT paspeluatoLei cnocobHocTu CNocobHOCTb:
He 6onee 0,1 °C
Onanasonbl  [OCHOBHBIM Ha3Ha4eHWeM paTyunka ABnaeTca oueHka| MuHUManbHLIN AnanasoH
TeMnepaTypHbIX YCIOBUIA, HaXOAAWMXCA B Npeaenax Unu psaom ¢l  U3MepeHns He MeHee
Avana3oHoM TeMnepaTtypHoro komdopTta. OfgHako ycnosua B 0°C<tq<40°C
canoHe TPaHCMOPTHOrO CpeAcTBa MOrYyT nexaTb Aaneko 3a
npegenamMuv KOMGOPTHOro AnanasoHa. BesonacHbll Anana3soH He
MoryT 6bITb BblA€MeHbl ABa TUNa AWana3oHoB: MeHee
— AuanasoH, B npegenax KOTOpOro pesynbTaTbl U3MEPEHUIA MOryT| -20°C <teq<70°C
6bITb CONOCTABMNEHbl C TEMNEPaTYPHBIM BOCNPUATUEM YenoBeka.
— GesonacHblii AnanasoH, B npefenax KOTOpOro MoOXeT ObiTb
UCMONMb30BaHO  CPEACTBO  WU3MepeHuih  6e3  HapyweHus
KarmbpoBK1 MM pUcka NOBPEXAEHUS

B.4 CpeacTtBO U3MepeHuit ansa onpeaeneHna BceHanpasneHHON feq

Tabnuya B.3 — TpeboBaHus k hbakTopam npu onpegeneHnm BCeHanPaBneHHOM foq

dakTop

TunoBble 3HAYEHUA/OTKITOHEHNA

TpeboBaHua

["eomeTpua gaTunka

nose cTosl.
Ha feq BNUAET Kak popMa, Tak U yrosn gatyuka.
OB6bIMHO flaTYUK COCTOUT TOSLKO U3 OZJHOMN 30HbI

OBbl4HO AaTYMK ANS OMpefernieHnsi BCeHanpaBneHHON feq UMeeT
hpopMy annuncoupa, Ho OH TalkKe MOXET UMeTb popMy cdpephl. B

criydyae UCMonb3oBaHMA cdepuyecKkoro AaTyiuka, BecoBble HaknoHeH (30°) no
KoadppmumeHTsl AN BCex HanpaBneHuwit oguHakoBbl. B cnyvael HanpaBneHuio K crimHke
UCNonb30BaHUA SMUMNCONHOro Aatynka BecoBble cunieHbs

KO3(PpULMEHTHI  ANSA  pasfUYHbIX HanpaBfeHWid MoryT ObiTh
M3MEeHeHbl ANS MOAESIMPOBaHUSA YenoBeka B No3e cuis wnu B

ONUNCOUAHLIA AaTUuK ¢
OZHOW 30HOW MOXET ObITb

Pa3smep noBepxHocTU

onpefieneHuss HamnpaBneHHOW teq, OOBLIMHO

IIMHY

HarpeBaemasi noBepxHOCTb AaTuuKa, KOTOpYHO WUCMONb3yloT AN
uMmeeT  opmy
annunconja ¢ HauMeHblMM guameTpoM 50 MM 1 okono 200 MM B

Mpubop namepeHus
KomdopTa
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lpodomxerHue mabnuysi B.3

®dakTop TunoBble 3HAYEHNSA/OTKITOHEHUSA Tpe6oBaHus
Konunuecrso 1 KonunuectBo aaTuMkoB MoXeT ObiTb BbiOpaHO B cooTBeTCTBUM C|MuUHUMYM 6 AaTUMKOB,
pacnonoxeHue |cuTyaumeir. Yem Oomnblue AaTUMKOB MCMONb30OBAHO, TEM BbIlLE| PacnoNoOXeHHbIX Ha
JAaTunKoB pa3peliaioias crocobHOCTb NMpU OLieHKe obLMX TemnepaTypHbiX| Fofose, TYNoBULLE,
ycnoeuii. HeobxoanMo yunTbiBaTb, UTO AATUMKU CUSIbHEE BIUSIIOT npeanneyYbax u
ApYr Ha Apyra npy yBefIM4EHUN UX KONIUYECTBA. rofieHsIx.
[na obecneueHnss BO3MOXHOCTM COMOCTaBNeHUsl pesynbTaToB| Mpu HeobxoaumocTu
pa3nNUuHbIX M3MEpPEHUIN, TMONMYYEHHbIX C MOMOLLbLIO OTAENbHbIX| KONMMYECTBO AaTUMKOB
1aTUMKOB, OHM JOIDKHbI MMETb TaKoe e pacrofioXeHue o MOXeT ObITb
OTHOLLEHMUIO K MONOXXEHUIO onepaTopa yBenu4eHo unu oHu
MoryT 6bITb
nepemelleHbl Ha
Apyrvue mecta
MpuHuMN PeXum nOCTOAHHOM TeMmriepaTtypbl: fsk MOCTOSIHHA, NpU 3TOM| PeXum NOCTOSHHOW
perynupoBaHusi  |MoxeT OblTb OfHOpPOAHA WNM HEOAHOpOAHA MO Bcemy Teny. OAHOpPOAHON
TemnepaTtypa ObICTPO MeHSIeTC U MOXET ObITb HecTabunbHoW.[ Temnepatypsl (34 °C).
PeanbHasi TemnepaTypa MOBepXHOCTM ob6najgaeTr HaumeHbwuM| Pexum ypaBHeHUs
Mana3oHOM C aKTMUBHO HarpeBaeMoii NOBEPXHOCTbIO. KomdpopTa, ecnu
Pexum noctosiHHOro TemsnoBoro nortoka: Q NocTosiHHA, Npu|BpeMs peakuun MoXeT
3TOM MOXeET ObITb OiHOpOJHA MNW HeoaHOPOAHa No BceMy Teny.| ObiTb cokpawieHo
Temnepatypa cTabunbHa, CKOPOCTb W3MepeHus TemnepaTypbl
MeJrneHHee, YeM B pexume NOCTosiHHon fs. Temnepatypa
NMOBEPXHOCTU MOXKET 3HAUUTENBHO OTNNYATLCA OT peanbHON.
Pexxum ypaBHeHus1 koMmdopTa: fs« 3aBUCUT OT Q B COOTBETCTBUU
c ypaBHeHueM. TemnepaTtypa cTabunbHa, CKOpOCTb WU3MepeHUs
TemnepaTypbl MeASleHHee, YeM B peXuMe MNOCTOSHHON  fs.
Temnepatypa noBepxHocTW OGonee peanbHa, 4YeM B APYMMX
pexumax
[unanasoH xapakTepucTuK pexuma
Pexum  CrabunbHoctb  CkopocTe  Temnepatypa Q>0
TemMnepaTypbl U3MepeHuss nosepxHocTn Br/m?
TeMnepaTtypbl
MocTosiHHan - + + -
tsk
MocTosiHHan + - - +
Q
YpaBHeHune + - ++ -
KkomcopTa
Bpems Bpems BocCCTaHOBNEHUSI 3aBUMCUT OT HECKONbKAX haKkTopoB: Bpems
BOCCTAHOBNEHUS |MpuHLMNa perynupoBaHusl, TEMMOEMKOCTU JaTuuka 1 T.M. BOCCTaHOBMEHUA:
[MNpuemnemoe Bpemsa BOCCTAHOBMEHUSA 3aBUCUMT OT cuTyauuu. He meHee 10 MUH
NpoAOIDKUTENbHOE BpEMSI BOCCTAHOBIEHMSI MOXET oOKasaTb
oTpULiaTeNnbHOE BAUSIHWME HA CTabUIbHOCTbL
TouHoCTb TOYHOCTb OTHOCUTCS K OnpeAeneHunio teq B U3BECTHOW OAHOPOAHOM Mpuemnemas
cpege. TOYHOCTb:
TOYyHOCTb 3aBMCUT OT HecKosbkux akTopoB: TemnepaTypbl| He 6onee + 1 °C teq
NoBEPXHOCTU, pa3Mepa, No3bl, KONIMYECTBA 30H U T.14.
MoBTopsieMocTb  |[TOBTOPSieMOCTb OTHOCUTCS K HauOomnblUeMy pasnuuuio Mexay Mpuemnemas
ABYMSI U3MEPEHUSIMUA, BbIMONHEHHLIMU OAHWM OMEpaTopoM B| MOBTOPSEMOCTb:
OJlHOW M TOW >X& OAHOpPOAHOW WNN HeoAHOpoAHON cpeAe c| He bonee+0,5°C
UCMoJSIb30BaHNUEM OJJHUX U TEX JKE CPEACTB U3MEPEHMIA
Bocnpouseogumocts|Bocnpon3BoguMocTb  OTHOCUTCS K Haubomnbluemy pasnuumio Mpuemnemas
Mexay pesynbTatamM U3MepeHWii, BbINOSIHEHHbIX pa3HbiMU| BOCIPOU3BOAUMOCTL:
oneparopamu He 6onee + 1,0 °C
Paspewatowjas  [Paspewaiowas cnocobHocTb  3aBUCUT OT  TpeboBaHWil K Mpuemnemas
CMocobHoCTb KOMMOHEHTaM CUCTEMbl W3MepeHUiA. TOYHOCTb Onocpe0BaHHO paspewatowas
3aBUCUT OT pa3speluaiolleit crnocobHocTu CMocoBHOCTb:
He 6onee 0,1 °C
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OkoH4aHue mabnuupi B.3

dakTop TunoBbl€ 3HAYEeHUA/OTKITOHEHNUS Tpe6oBaHus
OnanasoHbl OCHOBHbIM MpeaHa3sHa4YeHUeM JaTyuka SABMSETCH OLeHKa MuHUManbHbIN
TEMMNEpPaTypPHbIX YCIOBUN, HAXOAALWMXCA B Npejenax unu| guanasoH usmMepeHui
psSAoOM C AnanasoHoM TemnepartypHoro komdpopra. OgHako HEe MeHee
yCIOBMA B CanoHe TPaHCMOPTHOro cpeactea Moryt nexatb| 0 °C <feq<40°C
Aaneko 3a npegenamMmm KOMgOopTHOro AnanasoHa. BesonacHblin AuanasoH
MoryT ObITb BbiAENEHbI 1BA TUNA ANANA30HOB: HEe MeHee

— AnanasoH usMepeHuit, B npeaenax kotoporo pesynbratbl| —20 °C < fq< 70 °C
MOrytT OblTb  CONOCTaBneHbl C  TEMNEpaTypHbIM
BOCNPUATUEM HENOBEKA;

— Ges3onacHbIli AManasoH, B npeaenax KoToporo CpeficTBo
U3MEPEHUA MOXET ObITb MCNONb30BAHO 0E3 HapyLueHus
KanuGpoBKW UMW PUCKA NOBPEXAEHUA.
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MpunoxeHune C
(cnpaBo4HOE)

KanuGpoBka

C.1 Kanu6poBka cpeACTB M3MepeHuit TemnepaTypbl NOBEPXHOCTH

KanubpoBKky HEOOXOAMMO BBLINOSHATL B KOMHATE WU KamMepe C OAHOPOAHbLIMM TeMnepaTypHbIMU
ycnosusamu (fs: ta = = 34 °C £ 0,2 °C, Afo,1-1,1v < 0,4 °C).

KanubpoBky HE0OGX0AMMO BbIMOSHATL, MO KpaniHeln Mepe, 40 M NOCNE psiaa aKCnepumeHToB. Mpu
ANUTENbHBIX M3MEPEHUAX KanMBpPOBKY HEOOXOANMO BbINOMHATEL KaXAY0 He4ento.

[na pacnonoxeHus MaHeKkeHa n JaTyYMKOB HE YCTaHOBIEHbI cneuunanbHble TpeboBaHus.

Ona gatunkoB HeoOXoAMMO BbINOMHSATL KanuOpoBKY BO BCEM AuanasoHe UCNonb3oBaHus. [ns
MaHEKEHOB, Y KOTOPbIX MPUHLMMAMKW PErynupoBaHus SIBNSIOTCA ypaBHEHWE KoMAdopTa M NOCTOAHHAA Q,
HeobXx0AUMO BbIMOSHATL KanMBpOBKY ANs BCero AguanasoHa uamepenuii. CpeaHee 3HayeHUe B3BELUEHHOM
no nMnoLwaam TePMO-KOMMEHCUPOBAHHOW TemnepaTypbl MOBEPXHOCTU (Atemps) HE AOMKHO OTNMYaThLCA Bonee
yem Ha = 0,3 °C OT pe3ynbTaTtoB MEepPUOANYECKUX WU3MEPEHWI, BbINOSNIHEHHbIX 3TarNOHHbLIM CPeACTBOM
N3MepeHuin ¢ 6onee BbICOKON TOMHOCTLIO B YCIOBUSIX KANMBPOBKM.

C.2 OnpegeneHue ko3 huUueHTOB TensIoo6MeHa

OnpeaeneHune koapduUMeHToB TENNO0OMeHa HE0OX0AMMO BbINOMHATL B KOMHATE UAM Kamepe ¢
OA4HOPOAHLIMK TemnepaTypPHbIMKU YCNOBUAMU (Ncal: fa = & = 24 °C £ 0,2 °C, va = 0,05 Mm/c, Alfo,1-1,1m < 0,4 °C).

KoatpdpuumeHt tennoobmeHa B kanubpPOBOYHbLIX YCNOBUSAX (Mcal) HE SABMAETCA NOCTOSAAHHBIM, OH
3aBUCUT OT pasHUUbl Mexay TeMmnepaTtypon B kamepe (feg) M TemnepaTtypon MOBEPXHOCTU  (fsk).
CneposaTtenbHO, onpegeneHme Heo6xoauMMO NPOBOAUTL NPU TpeX 9KBMBANEHTHbIX TemnepaTypax: camoWu
BbICOKOW, CaMOMN HWU3KOW M paBHOW 24 °C. Npu ncnonb3oBaHnM O4ETOr0 MaHEKeHa UMM pexxuma ypaBHEHUS
KomcopTa 3HayeHue hca paccmaTpuBalOT Kak MNOCTOSHHOE B Mpeaenax WHTepBana UW3MepeHus, a
onpeaeneHne MoXeT ObITb BbINOMHEHO TOMNLKO npu 24 °C.

Onpepenexne Ko3(phUMeHTOB TennoobmeHa pekOMeHAOBAHO MNPOBOAWMTL A0 M nocne psaa
N3MEPEHUN.

PacnonoxeHue JaT4ymMkOB AOIMDKHO COOTBETCTBOBATb peanbHOM CUTyauluu, KOra OLIeHUBAIOT
TeMnepaTypHble YCroBUS B TPAHCMOPTHOM CPEACTBE.

MaHekeH fomkeH ObITb pacrnonoXeH Tak >Xe, kak BO BpeMS M3MEPEHUW, B NPOTUBHOM chyvae
KOS PUUUEHT TennoobmeHa U3amMeHuTcs. MaHekeH AomkeH ObiTb NOCAXEH Ha ceTyaToe cuaeHbe, YTOoObI
usbexxaTb AOMOMHUTENBHOW U30MAUMKU. TemnepaTypHble OTKMOHEHUS HA MOBEPXHOCTU 30Hbl (Afarea) HE
OOJSKHbI npeBbiwaTth 3 °C.

C.3 OnpeneneHne BpeMeHN BOCCTAHOBIIEHUSA feq

BpeMs BOCCTaHOBMEHWUA OMNPEAEenAlnT Kak Bpemsi, Heobxoaumoe CpeacTBy M3MEpPeHun Ans
BOCCT@HOBIIEHWUA 9KBUBANEHTHON TeEMNepaTypbl Nocne 3-X MUHYTHOrO OTKIMOYEHUA MUTaHWUA A0 CPeaHero
3HAYeHMs SKBUBANEHTHOW TemnepaTypbl 40 OTKNOYeHusa nutanua £ 0,5 °C.

M3amepeHne BpemeHn BOCCTAHOBMEHUS BbLIMOMHAIOT C NMOMOLLbLIO OTKIIOYEHUA NUTaHWUA CPeacTea
M3MEepPEHUIN U BKITIOYEHMA €ro CHoBa. Temnepartypa BO BpEMS U3MEPEHUIN AOIPKHA ObITb NOCTOAHHON.

C.4 OnpeaeneHne TOYHOCTU, MOBTOPAEMOCTU U BOCNPOU3BOAUMOCTHN

TOYHOCTb — 3TO pasHuLa MeXxay U3MEPEHHON U U3BECTHOW feq OAHOPOAHON Cpeabl.

[MOBTOPSAAGMOCTb — 3TO OTKMOHEHWE 3HA4YeHWU HEeCKONbKUX W3MEPEHUW OAQHON XapakKTepUCTUKM,
BbIMOMHEHHBLIX C MOMOLLBIO OAHOTO U TOTO X& METOAA OAHUM U TeM Xe onepartopom. [MOBTOPAEMOCTb
MeToAa 03HayaeT, YTO MakCUMarnbHOe OTKMOHEHWE OT CPeHel 9KBUBANIEHTHON TEMNEepaTypbl COCTaBNSAeT
0,5 °C.

Bocnpon3eBoagnMOCTb — 9TO OTKIOHEHWE 3HAYEHUI HECKONBbKNX UBMEPEHNIN OAHON XapaKTEPUCTUKM,
BbIMOMHEHHbIX C TMOMOLLBIO OAHOTO W TOrO e MeToga pasHbiMu onepatopamu. [pu nposepke
BOCMPOM3BOAUMOCTM YCINOBUS U3MEPEHUIN AOIMKHbI ObiTb BOCCTAHOBMEHbI NOCME ONpeaeneHHoro nepuwoaa
BPEMEHU, a MaHeKeH cneagyeT nepeMewiatb. Bocnpon3sBoaguMMOCTb METOoAa O3HA4aeT, uYTo MakcumarnbHoe
OTKITOHEHMWE OT CpeaHel IKBMBANEHTHON TeMmnepaTypbl coctasnsaet £ 1 °C.

C.5 CBoiicTBa NOBEPXHOCTU

KoapduumeHTbl NOrnoLweHna U U3Ny4eHUs U3MepsieMblX NMOBEPXHOCTEN C YYETOM COMHEYHOro
U3ny4YeHust AOMKHbI COOTBETCTBOBATb TAKOBbLIM Yy peanbHOro 4yenoseka B hakTuyeckon cutyauuu. Ecnu
onpeaeneHHass 4yactb Tena OObMHO HaxoAWTCA NOA OAEXAOW unKM OOHaXKeHa, AaTyuK AOJSDKEH
MOAenupoBaThb 3TO.
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Mpunoxexue D
(cnpaBo4HOE)

MHTepnpeTauma 3KBUBaNIEHTHON TeMmnepartypbl

D.1 WHTepnpeTauua 3KBMBANEHTHOM TeMnepatypbl C NO3UUMKA (PU3IUYECKOrO TENnsioBOro
6anaHca

Mo onpeaeneHuio feq NpeacTaBnseT cobon TemnepaTypy NpPOCTPAHCTBA, KOTOPOIO U3MEPSIOT B
OHOPOAHOW CpeAe C OAHWUM M TEM XE€ YPOBHEM CyxOro TennootmeHa. 3Ta Temnepatypa MoKasbiBaeT,
HaCKOMNbKO CUIIbHO OHA OTNIMYAETCA OT TeMMnepaTypbl B TEPMOHENTPanbHOW cutyauun. 3HaveHue feq TakKe
3aBUCUT OT YPOBHSI aKTUBHOCTU U OAEXAbl YernoBeka. Tak Kak ypoBeHb akTMBHOCTU M OAeXaa Y BOAMTENS U
naccaxmpos B OONbLUMHCTBE CNy4aeB OTHOCUTENLHO TMNOCTOSIHHbI, 3HAYEHUE feq, COOTBETCTBYHOLLEE
TennoBomy GanaHcy, MOXeT OblTb anmnpoOKCMMUPOBAHO C MNOMOLLUBID aHamu3a C UCMNOMb30BaHUEM
YCOBEPLUEHCTBOBAHHOIO ypaBHeHus1 TennoBoro 6anaHca. UCO 7730 no3BonsieT onpeaenuTb YCNOBUS
TepmManbHOW HEMTPANbLHOCTH.

3HaueHus feg, ANA U3MEHEHWUI MeTabonuyeckoro Beiaenenus tenna ot 70 Ao 90 BT/M? u ypoBHe#
usonauum ogexasbl ot 0,5 neTom Ao 1 kno 3uMoMR, npueeaeHbl B Tabnuue D.1.

Tabnuua D.1 — 3HaueHus feq ANS PA3NUYHLIX YPOBHEN aKTUBHOCTU U U3ONALUKN OAEXIbI

Ycnosus feq BCero Tena, °C
70 Bt/mM21 0,5 kno 253
90 B1/mM21 0,5 kno 23,8
70 Bt/mM2u 1 kno 221
90 B1/M2 1 1 kno 20,0

31K 3HayeHuss MOryT ObiTb MCMONbL30BaHbI B KAYECTBE NEPBOM anmnpoKCMMauuuM ONTUMAarbHOrO
3HayeHus teq BCEro Tena. 3HavyeHus NoKanbHOM feq AOMKHbLI ObiTb GNM3KM K 3TUM 3HAYEHUAM, HO MOTYT
HabnwaaTtbCa HebonblUMEe OTKMNOHEHMA ANs pasnuMYHbIX YacTed Tena, Hampumep, ANA JacTen Tena,
3aKpbITbIX 0Aexa0in. CM. Takke D.2.

D.2 WHTepnpetauus 3KBUBASIEHTHOW TemnepaTypbl C€ MO3MLMIA  TemMnepaTtypHOu
YyBCTBUTEINIbLHOCTU U TeMNepaTypHoro komgopra

ACUMMETPUYHBbIE TeMnepaTypHble YCNOBUSI B CanoHe TPaHCNOPTHOro cpeacTtea Jenatot
onpeaeneHne u OUEHKY 3HAYEHUI NMOKanbHOWM feq OCOOEHHO MOMEe3Ho. B3aumMocBasb Mexay 3HavYeHusIMu
NoKarnbHON feq ANA 16 CErmMeHToB Tena u TeMnepaTypHOn YyBCTBUTENMbHOCTLIO NOKa3aHa Ha pucyHkax D.1 u
D.2. PUCYHKM NOCTPOEHbI HA OCHOBE M3MEPEHMI C NPUBMIEYEHUEM UCMBITYEMBIX, KOFT4a UX B TeYEHMe vyaca
noasepranu BO34EWCTBUIO aCUMMETPUYHBIX TEMNEPATYPHbIX YCNOBUI: 3UMHUX (C CUCTEMOW OTONSIEHUA) U
neTHux (6e3 cuctembl OxnaxkaeHusl). TemMnepaTypHble YCnoBusi ObiNM NOCTOSAHHBLI HA MPOTSHXKEHUW BCEro
yaca. B Tex >xe ycnoBusx Obinn NpoBeAEHbl U3MEPEHUSA C UCMONL3OBAHWEM ABYX TEMMOBLIX MAHEKEHOB
(cm.[14], [15]). HebGonblune OTKNOHEHUSI B pe3ynbTaTax M3MepeHUin Ha ABYX MAHEKEeHax MnokasaHbl B 30HaX
Ha rpadumkax pucyHka D.1. [aHHble M3MepeHun C UCNoNb3OBaHUEM APYrMX MAHEKEHOB B COOTBETCTBUU C
HacToALWMM CTaHaapToM B OONbLIMHCTBE cnyd4aeB OyayT COOTBETCTBOBATb MPUBEAEHHLIM [aHHbIM.
COOTBETCTBUE MOXHO MPOBEPUTb, COMOCTABUB 3HAYEHUA feq BCEr0 Tena W FOKamNbHOW feq C OLEHKaMu
OrPaHNYEHHOr0 KONMMYeCTBa WUCMbITYEMbIX AN HECKONbKUX YCNOBWUW. JNA CpaBHUTEMbHbLIX U3MEPEHUI BO
BpeMsi pa3paboTKu M UCNbITaHUI NPOAYKLMU TOMHOE COOTBETCTBUE MOXET ObITh HE 00a3aTENbHbLIM.
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X

KomopTHblE 30HbI AN NETHUX YCNOBUii
y: X akBuBasneHTHasa Temnepatypa, feg °C
C/IMLLKOM XO/OAHO;
XO/TI0AHO, HO KOM(POPTHO;
HelTpanbHoO;
Tensao, HO KOMAYOPTHO;
C/IMLLIKOM XapKo.

npasasa cTona,;
nesas crona,
npasas MKpa Horw;
neBas vkKpa Horu;
npasoe 6enpo;
neeoe 6eApo;
npasas KUCTb;
neBasi KUCTb;
npasoe npeansneyse;
neBoe npejnieyne;
npasoe npeanseyse;
neBoe npepjnneybe;
BEPXHSAS YacCTb CrMUHbI;
rpygHas Knetka;
nnuo;
BOJIOCUCTAsA 4YacTb KOXW rO/0BbI;
TENOo Le/MKoM;
MNMpumeyaHne - 3HaYeHUA OTHOCATCA KJ/I€THUM ycnosusam, korga HVAC-cuctem a TpaHCNoOPTHOrO cpeacTea
paboTaeT B pexume oxnaxgaeHus. MNMpegnonaraeTcs, 4To /04N OAETbI B /IETKYHO OA4EXAY, COOTBETCTBYHOLLYHO
nsonauun 0,6 kno [0,09 (M2°C)/BT].

SO "0 o0 oCw
O wWNpR

—_— .

2 g os3— X

PucyHok D.1 - lMpepnaraemasi cxema OLEHKN M3MEpPEHHbIX 3HauYeHuii feqc no3uumii cy6bEKTUBHOIO
BOCMPUSITUSI YCNOBUIA BOAUTENEM WM NACCAKMPOM
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< T

KomdhopTHbIE 30HBbI

Y:
npasas cTona;
NeBas cTOna,;
npasas MKpa Horu;
NieBasi uKpa Horu;
npasoe 6enpo;
neeoe 6eapo;
npaBasi KWCTb;
neBas KUCTb;
npasoe npeannieyse;
NeBoe npepanseyse;
npasoe npegnnieyse;
neBsoe npegnneyse;
BEPXHASA YaCTb CMUHBI;
rpyaHas knevka;
nuo;
BOJIOCUCTasA 4acTb KOXW r0/10BbI;
Teno LEeNKoM;

FOCT P NCO 14505-2—2013

X

Ana SUMHUX yCI'IOBVII;i

1
2
3
4
5

X aKkBuMBasnieHTHas Temneparypa, feq,°’C
C/INLLKOM XOJSI0[HO;
X0/104HO, HO KOMCOPTHO;
HEeTPasIbHO;
Tenno, Ho KOMAYOPTHO;
C/IMLLIKOM KapKo.

MpnmeyaHne - 3Ha4YeHUA OTHOCATCA K/IeTHUM ycnoBuaM, korga HVAC-cuctema TpaHCNopTHOro cpefcTea
paboTaeT B pexvmMe oTonneHus. MNpegnonaraeTcs, YTo NIOAM OfETbl B OA4EXAY, COOTBETCTBYIOLLYIO U3015L MU

1,0 kno [0,155 (M20C)/BT].

PucyHok D .2- lMpepgnaraemas cxema OLEHKN U3MEPEHHbIX 3HaYeHWit feg c no3numii Cy6bEKTUBHOTO

BOCNpUATUNA yCﬂOBMVI BogMTENEM UNMN NAaCCaXnpom
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MpunoxeHue E
(cnpaBoy4HOE)

Mpumepsbl

E.1 MpumMep ucnonb3oBaHUA 3KBUBAJIEHTHOW TeMnepaTtypbl ASfi OLEeHKU YCTaHOBUBLUUXCA
TeMnepaTypHbIX YCIIOBUIA B TPAHCNOPTHOM CpencTBe

KauecTtBo TemnepaTypHbIX ycrnoBui, cosgaBaembix HVAC-cucTtemMor TpaHCNOPTHOrO CpeacTea,
MOXHO OLEHUTb C MNOMOLWBI0 feq ANSA W3MEPEHUS FOKamNbHLIX 3HAYEHWI TeMnepaTypbl B HECKOMNbKUX
obnactsax NOBepXHOCTU Tena. B HacTosiLeM NpunoXeHun NpUBEAEHLI ABA METOAA OLEHKM TEMNEPATYPHbIX
YCNOBUIM, OTNMYAIOLLMECH KOMMYECTBOM OAHOBPEMEHHO u3MepsemMblXx 00nacten noBepXHOCTU Tena u
CMOXHOCTbIO CPEACTB U3MEPEHUA.

Metoa 1 ocHOBaH Ha U3MEPEHUAX C UCMOMbL30OBAHUEM TENMOBOro MaHekeHa. C NOMOLLbIO MaHeKeHa
OAHOBPEMEHHO W HE3aBUCUMO M3MEPSIIOT OKOono 18 cermeHToB Tena. MaHekeH HaxoAWTCA B pexume
MOCTOSIHHOM TeMNepaTypbl. YCNOBUSA U3MePEHUI NoagpoOHO OnucaHbl B NpunoxeHnsx A un B.

MpyMeHUMbI cneayoLme yCrnoBus OKpy>xatoLen cpesbl.

— Pa6oTa cuctembl OxnaxaeHus Npy YCTaHOBUBLUUXCS YCITOBUSAX.

TpaHcnopTHOE CpeACcTBO MOMELLAKT Ha HOYb (= 8 4) B KMMMATUYECKYI0 Kamepy, Temnepatypa B
KoTopon coctaenser 35 °C C OTHOCWUTENbHOW BRaxHOCTbIO 30 %. [lepeg Hayanom WCNbITAHWUNA,
npeABapuTenbHO HarpeTbil MaHeKkeH MOMELLAIOT B TPAHCMOPTHOE CPEeACTBO B 3apaHee OnpeaeneHHoe
mecto. [locne apgantauyuu, 3aHumaiowien 30 MWH, CanoH TPaHCNOPTHOIO CpPeAcTBa noABepratT
BO3JEICTBUIO CONMHEYHON Harpys3kum C YCTAHOBMEHHOW CMEKTPanbHOW MHTEHCUBHOCTbIO U SHEPreTUYECKoW
MOLLHOCTbIO. pu HEOOXOAUMOCTH, Yepe3 CarnoH TPAHCMOPTHOrO CpeacTBa MOXET ObITb MyLUEH BETPOBOW
notok. OpHoBpemeHHO HVAC-cucTeMy HacTpauBalT Ha OXNaXaeHWe TpaHCNoOpTHOro cpeacrea C
yCTaHOBMEHHbIMM napameTpamu. [locne crabunusauum uamepeHmn (B TedeHue 10 MUH) 3HAYEHUSA
3anucbIBaloT. 3HAYEHUS feq BLIMUCTISIIOT B COOTBETCTBUMU G HACTOALLMM CTaHAAPTOM.

— Pa6oTta cuctembl OTONMEHUsA NPpU YCTAHOBUBLUMXCA YCITOBUSAX

TpaHCNOPTHOE CPEACTBO MOMELLAIOT Ha HOYb (= 8 4) B KNUMATUYECKYIO KaMepy, TemnepaTtypa B
KoTopon coctaensetr muHyc 20 °C. lNNepen Hayanom WCNbITAHUMW MNPeABapUTENbHO HarpeTbii MaHekeH
NMOMELLAKT B TPAHCMOPTHOE CPEACTBO B 3apaHee onpeaeneHHoe Mecto. Mocne agantauyuu, 3aHMMaloLLein
30 MUWH, canoH TPaHCMOPTHOrO CpPeacTBa NOABEPralT BO3AEWCTBMIO BETPOBOro notoka. OgHOBPEMEHHO,
HVAC-cucteMmy HacTpauBalOoT Ha OTOMNSEHMe TPaHCMOPTHOrO CpeacTBa C YCTAHOBIIEHHbIMU NapamMeTpamMu.
Mocne crabunusauun usmeperuii (B8 Teyenne 10 MUH) 3HAYEHUSI 3aNUCbIBAIOT. 3HAYEHUS feq BLIMUCTIAIOT B
COOTBETCTBUM C HACTOALLMM CTaHAAPTOM.

MeToa 2 OCHOBaH Ha U3MEPEHUsIX C UCMONMb30BAHUEM BCEHAMNPaBreHHbIX 4aTYMKOB. [19Tb AaT4YMKOB
NOMEeLLalT Ha MOACTAaBKY, KOTOPYIO YCTaHaBMMBAKT Ha CUAEHbE BOAMTENS UMW naccaxupa. Ycrnosus
n3mepeHuin nogpoOHO onucaHbl B NPUNOXeHax A n B.

MpyMeHUMBbI CneayoLmMe yCnoBusa OKpY>KatoLen cpeabl.

— Pa6oTta cuctembl OXInaxaeHus Npyu yCTaAaHOBUBILUXCS YCIOBUSAX.

TpaHCNOPTHOE CPEACTBO MOMELLAIOT Ha HOYb (= 8 4) B KNMMATUYECKYIO KaMepy, TemnepaTtypa B
KoTopon coctasnsaeT 35 °C ¢ oTHocuTenNbHON BNa)kHOCTbO 30 %. MNepen Ha4Yanom UcCNbITaHU NOACTaBKY C
JatyukaMy MOMeLllaloT B TPaHCMOPTHOE CPEACTBO B 3apaHee onpeaerneHHoe mecto. [ocne agantauuu
AaTYMKOB K TeMnepaType canoH TPaHCNOPTHOrO cpeacTBa nogsepratot (B TedeHune 15 MUH) BO3AENCTBUIO
COJTHEYHOW Harpys3ku C YCTAHOBMEHHOW CNeKTparibHON MHTEHCUMBHOCTLIO W 3HEPreTUYEeCKOW MOLLHOCTLIO.
Mpu HeoOGXxO0AMMOCTU, uepe3 CanoH TPAHCMOPTHOIO CPEeACTBA MOXET ObiTb MyLUEH BETPOBOM MOTOK.
OpHoBpemeHHO HVAC-cuctemy  HacTpamMBaloT Ha  OXMaXaeHue  TPaHCNOpPTHOr0  Cpeactea  C
YCTAHOBMEHHbIMM napameTpamu. [ocne crabunusauum uamepeHuin (B TedeHue 10 MUH) 3HA4YeHUA
3anucbiBaioT B TedeHne 10 MUH. 3HavyeHUs feq BbIYUCNAIOT B COOTBETCTBUMM C HACTOALLUM CTAHAAPTOM.

— PaboTta cuctembl OTONSIEHUSA NPU YCTAHOBUBLLUUXCA YCNOBUSX.

TpaHCNOPTHOE CPEeACTBO MOMELLAIOT Ha HOYb (= 8 4) B KNUMATUYECKYIO Kamepy, TemnepaTtypa B
KoTopon coctaenser muHyc 20 °C. lNepes Ha4yanom UCMbITAHWA MOACTABKY C AaTyMkaMmy NOMELLAOT B
TpaHCNOPTHOE CPEACTBO B 3apaHee onpeaeneHHoe MecTo. llocne agantauuu AaTYMKOB K Temnepartype B
TeyeHne 15 MWUH canoH TPaHCNOPTHOrO CcpeacTea noABepralT BO3AEWUCTBMIO BETPOBOro MoToka.
OpaHoBpemeHHO HVAC-cuctemMy HacTpauBalOT Ha OTOMNMNEHUEe TPAHCNOPTHOrO CpeacTBa C YCTAHOBMNEHHLIMU
napameTtpamu. Mocne crabunusauumn nameperunin (B TeyeHne 10 MMH) 3HAYEHUA 3anuCbIBalOT B TedeHne 10
MUH. 3HaYeHUS feq BLIMUCAAIOT B COOTBETCTBMU C HACTOALLMM CTaHAAPTOM.

YcnoBusa ucCnbiTaHuii AOMiHbI ObiTb YCTAHOBMEHbI B CTaHAapTe Ha npoaykuuio. Ona metoga
U3MEPEHUs, YCTAHOBMEHHOIO B CTaHAapTe Ha MPOAYKLMIO, AOCTaTOYHO CCbIfIKM HA HACTOSALWLMIA CTaHaapT.
HeobxoanMMble M3MEHEHMS AO0MKHbI ObiTh ONpeAeneHsbl U ONUCaHbl B CTaHAAPTE HA MPOAYKLMIO.
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E.2 CtanpapTtHas npoueaypa nsmepeHnus feq B CanoHe TPAHCNOPTHOIO CPeAcTBa B npouecce
MUCNbITAaHMIA HA HarpPeB U oxnaxaeHue

CnocobHocTb HVAC-cucTeMbl HarpesaTtb CaroH TPaHCNOPTHOIO CPeACTBa B XONOAHbLIX YCOBUAX U
oXnaxgaartb CanoH B >KApPKMX YCMOBUAX MOXET ObiTb OUEeHeHa C WUCNOoMb30BaHWMEM nokasatens feq. B
HacCTOosILLIeM CTaHAAPTE UCNONbL30BaHbI 2 METOAA.

Metog 1 ocHOBaH Ha U3MEpeHUU feq C UCMNOMb3OBAHWEM TENSIOBOrO MaHekeHa. U3mepenue ¢
UCMOMb30BAHMEM TEMMOBOr0 MaHEKeHAa OTHOCUTESNIbHO MEANEHHOE U HE MOXET BOBpPEMS CrefoBaTth 3a
ObICTPLIMU U3MEHEHUSIMU HEKOTOPbIX TEMMNEPATYPHLIX NapamMeTpoB BO BPEMA AWHAMWYHOIO Harpesa WM
oXrakaeHus canoHa. Tem He MeHee, U3MEpPEHUS NOKa3biBalT U3MEHEHMSA TeMnepaTypHbIX YCHOBUW U
CTaHOBATCA 6OMee TOYHbIMU U PeneBaHTHbIMU NPU UX NPUBAMNKEHUN K KOMCOPTHOI 30HE.

McnbiTaHuss HarpeBa canoHa npoOBOAAT NPU MOMELWEHUM TPAHCMNOPTHOrO CPEACTBA HA HOYbL B
KNMMaTUYecKylo kaMmepy, Temnepartypa B KOTOpoi coctaenseT muHyc 30 °C. Mepea Hayanom ucnbiTaHUM
npeaBapuUTENbHO HarpeTbiii MAHEKEH MOMELLAOT B TPaHCMNOPTHOE CpeaCTBO B 3apaHee onpeferneHHoe
mecto. Pexum otonneHus B HVAC-cucteme BKMIOMAOT HA MaKCUMasbHYI0 MOLUHOCTb. WM3mepeHus
BLINOMHAT Kaxable 10 ¢ M 3anucbiBalOT Bpems, HEOOGXoAMMOE Ans AOCTWXKEHUSA onpeaeneHHoW
TemnepaTypbl U 3HAYEHUSA feq.

MeToa 2 OCHOBaH Ha M3MEPEHUSX 3HAYEHUSA HANPABNEHHOW feq. DTOT METOA AOCTATOYHO ObLICTPLINA U
no3BONsieT CrneauTb 3@ U3MEHEHMEM HEKOTOPbIX TeMnepaTypHbIX NapaMeTpoB BO BpeMs AWHAMUYHOIO
Harpeea unu OXnaxkaeHus canoHa. YCrnoBus UCMbITAHWUI Takue Xe, Kak ans metoga 1.

E.3 OetanbHasa oueHKa kauyecTBa kKnumara, cosgaBaemoro HVAC-cucteMoi TpaHCNOPTHOro
cpenctea

M3roToBuTEne HOBOM MOAENW aBTOMOOMNA MMEET HaMepeHue WHGOpMMpoBaThb MNOKynaTenew,
HacKOJSIbkO KOM(OPTEH KnMmaT B ero aBTOMOOMNE HE3aBUCUMO OT BHELUHMX KNMMaTUYECKUX YCHOBWIA.
TpaHCNOpPTHOE CPEeACTBO MCMbITLIBAOT B PAa3fMYHbIX TEMMepaTypHbIX YCMOBUAX, YCTAHOBMEHHbLIX W
ONMUCaHHbIX u3roToBuTeneMm. WcnblTaHuss MOryT npoBoAUTb, Hanpumep, npu  MuHyc 20 °C,
MuHyc 5 °C, 10 °C, 25 °C 1 40 °C, npu Hanuyum un OTCYTCTBUU CONMMHEYHOTO CBETA U BeTpa. B kaxxaom cnydae
HVAC-cuctemy HacTpauBawoT Takum oOpas3om, 4ToObl OHa co3gaBana HaubGonee KOMQOPTHbIE M
OOHOPOAHbIE TemnepaTypHble YCroBMS B TPaHCMOPTHOM cpeAcTBe. WM3MepeHus BbINOSHAKT C
MCMONb3OBaHUEM TENMOBOI0 MaHEekeHa, a pe3yfnbTaTbl ONUCLIBAIOT Ha Auarpammax komdopTa, Kak
nokasaHo B NpunoxxexHuu D.
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MpunoxexHue OA
(cnpaBoy4HOE)

CBefeHus 0 COOTBETCTBUMN CCbINTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOR, YKa3aHHLIX B
HOPMAaTMBHbIX CCbIFIKax HACTOSALEro CTaHAapPTa, CCbINOYHbIM HaLMOHaNbHbIM CTaHAapTam
Poccuiickon ®eaepauuu (M AENCTBYIOLMM B 3TOM KaY€CTBE MEXIOCYAaPCTBEHHLIM

cTaHaapram)
Tabnuuya OA.1
O603HaYeHMe CChINTOMHOro CTeneHb Obo3HaYeHue U HauMeHoBaHue
MEXAYHAPOAHOro CTaHAapTa | COOTBETCTBUS COOTBETCTBYIOLLEro HAaUWOHAILHOMO CTaHAapTa
NCO 13731:2001 - *

* COOTBETCTBYIOLMI HALMOHATLHBIN CTaHAapT OTCYTCTBYET. [10 ero yreepxaeHus
PEKOMEHAYETCS UCTNONb30BaTh NEPEBOA HA PYCCKMI S3bIK JAHHOTO MEXAYHAPOAHOrO cTaHaapTa.
MepeBoa AaHHOIO MEXAYHAPOAHOrO CTaHAapTa HaxoauTca B deaeparnsHoM MHPOPMALMOHHOM hoHae
TEXHUM4YECKUX PErnaMeHToB U CTaHAApPTOB.
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Mpunoxexue b

(cnpaBo4HOE)

CBeneHUsi 0 COOTBETCTBUM CCbUTOUYHbIX MEXAYHAaPOOAHbIX CTaHAapPTOB, YKa3aHHbIX
B Oubnuorpacdum HacTosiwero ctaHaapTa, CCbIJTIOUYHbIM HaLMOHaNbHbLIM
ctaHpaptam Poccuinckon ®egepauum (M 4eNCTBYIOWMM B 3TOM KavecTBe

MEXrocyaapCTBEHHbIM CTaHOapTaMm)

Ta6bnuuya Ob6.1

OB603HaYeHne CChINOYHOro
MeXAyHapoAHOro ctaHgapTa

CTeneHb
COOTBETCTBMSA

O603Ha4eHne n HanMeHoBaHue COOTBETCTBYHOLLEro
HaUWoHanbHOro craHgapra

NCO 7726:1998

*

MCO 7730:2005

IDT

FOCT P UCO 7730-2009 SproHommka TepMarnbsHoOu
cpeabl. AHanuMTUYeckoe onpeaeneHve u uHTepnpeTauus
KOM(OPTHOCTU TEMMOBOTO PEXMMAa C UCMNOSIb30BaHUEM
pacuyeta nokasatenen PMV n PPD u kputepues
10oKanbHOro TenyoBoro komgopTa

*

NCO 13732-1:2006

ISO/TS 13732-2:2001

IDT

FOCT P UCO/TY 13732-2-2008 3proHomuka
TepmanbHon cpeabl. MeToabl OLEHKM peakumu Yenoseka
Npu KOHTAKTE C NOBEPXHOCTAMU. HacTb 2. KOHTakT ¢
NOBEPXHOCTbIO YMEPEHHOW TEMNEepaTypbl

NCO 13732-3:2005

IDT

FOCT P UCO 13732-3-2013 OproHomuka
TepmanbHOn cpeabl. MeToabl OLEHKM peakuumu Yenoseka
Npu KOHTaKTe ¢ NoBepxHoCcTaAMU. YacTb 3. KoHTakT ¢
XONOAHLIMU NOBEPXHOCTSAMM

ISO/TS 14505-1:2007

IDT

FOCT P 53962.1 — 2010/ISO/TS 14505-1:2007
SOproHoMumka TepmanbHOi cpeabl. OueHKa TepmanbHON
cpeabl B TpaHCMOPTHOM cpeacTse. Yactb 1. MpuHumnbl n
METOAbl OLIEHKM TEPMAaNbHOro cTpecca

NCO 14505-3:2006

IDT

FOCT P UCO 14505-3 — 2010 3proHoMuka
TepManbHoON cpeabl. OueHKa TepManbHOW cpebl B
TpaHcnopTHOM cpeacTBe. Yactb 3. OueHka
TeMnepaTypHoro komdopra ¢ npuBrnevYeHneM
ucnbiTaTenen

CTaH4apTOB.

COOTBETCTBUA CTaHAaPTOB!

* COOTBETCTBYIOLMIA HALWOHAMBHbIA CTaHAapT OTCyTCTBYET. [0 ero yTBEpXKAEHNUS peKoMeHayeTca
UCMOMb30BaTh NEPeBOZ Ha PYCCKUI A3bIK 4aHHOMO MeXAYyHapogHOro cTaHgapTa. MepeBoj faHHoro
MeXAYHapo4HOro cTaHgapTa HaxoanTea B PegepanibHOM MHDOPMALMOHHOM (OHAE TEXHUYECKNX PErfiaMeHToB K1

MpuMedaHue — B HacToAei Tabnuue UCMOMb30BaHL! Criegytolne yeroBHble 0603HaYeHNA CTeneHN

IDT—MAEeHTUYHBl € CTaHAapTHI;
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