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Mpegucnosue

1 NOArOTOBNEH OTKPbITbIM aKLMOHEPHbIM 06LLECTBOM «Hay4yHO-UCCneaoBaTenbCkuin LIEHTP KOHTPO-
NS U QUArHOCTUKM TexHu4deckmnx cuctem» (AO «HWL, K[») Ha ocHOBe COOCTBEHHOr0 nNepesofa Ha pyCCKuUi
A3bIK @HrMOA3bIYHOW BEPCUN CTAHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM NO cTtaHgaptudaummn TK 201 «3proHomuka, ncuxonorusa Tpyaa u
WHXEeHepHas NCUxonorunsa»

3 YTBEPXJEH W BBEJEH B IENCTBWE Mpukasom denepanbHOr0 areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u Metponorun ot 18 oktabps 2017 r. Ne 1448-cr

4 Hacrosilumin cTaHaapT ABNSETCH MOAUMPULMPOBAHHLIM MO OTHOLLUEHUIO K MEeXAyHapOAHOMY CTaH-
aapty UCO 7933:2004 «3proHoMuKa TepmanbHOW cpeabl. AHanWTMYeckoe onpeaeneHwe U uHTepnpeta-
UMs TENSOBOrO CTpecca C UCMNOMb30BaHUEM pacveTa NPOrHO3upPyeMoi TennoBon Harpyskuy (ISO 7933:2004
«Ergonomics of the thermal environment — Analytical determination and interpretation of heat stress using
calculation of the predicted heat strainy) nyrem BHeceHUs1 OTKNOHEHUI, OOBSICHEHUE KOTOPbIX NPUBEAEHO BO
BBEAEHUMN K HACTOALLEMY CTaHAapTy.

MexagyHapoaHbIin cTaHgapt paspaboraH TexHuyeckum komutetom ISO/TC 159.

CBeaeHusi 0 COOTBETCTBMU CCbINIOYHbIX HALMOHAMNbHbLIX CTAaHAAPTOB MEXAYHAPOAHbLIM CTaHAapTaMm, Uc-
Nonb30BaHHbIM B KAYECTBE CCbINIOYHbIX B MPUMEHEHHOM MEXOYHAapOAHOM CTaHAApTe, NPUBEAEHbI B AONONM-
HUTENbHOM NPUMoXeHun OA

5 BBEAEH BMEPBbIE

lpasuna npumeHeHUs1 HaCMoAWE20 cmaHdapma ycmaHoeneHbl 6 cmambe 26 ®edepanbHoe20 3aKkoHa
om 29 uioHs 2015 2. Ne 162-03 «O cmanOGapmu3ayuu e Pocculickoll ®edepayuuy. UHgpopmauus 06 u3-
MEHEeHUSX K HacmosuieMy cmaHdapmy nybrukyemcs 6 exee00HOM (1o cOCMOAHUI0 Ha 1 aHeaps mekyweeo
2o0a) uHhopMayUOHHOM yKa3amerne «HayuoHanbHblie cmaH0apmbi», a ohuluaribHbIll mekem u3meHeHull
U ronpaeoK — 8 €XEeMECSYHOM UHOPMAaUUOHHOM ykasamene «HayuoHanbHblie cmaHlapmel». B cnyqae
nepecmompa (3amMeHbl) usiu OMMeHbl HacmosiLeao cmaHdapma coomeememeyiouiee yeedomneHue byoem
onybnukoeaHo 6 bnuwxalilueM 6biflyCKe eXEeMECSIHHO20 UHHOPMaUUOHHO20 ykasamens «HauuoHarnbHbie
cmaHOapmbi». Coomeemcemeyiowas uHgpopmayusi, yeedOMIeHUE U MEeKCMbl PasMewames makxke 6 UH-
¢hopmayuoHHOU cucmeme obuiez0 Nosnb308aHuUs — Ha oguyuanbHoM calime ®edepanbHo20 azeHmemea o
MEXHUYECKOMY peayriuposaHuio U Memporiozuu 6 cemu YiimepHem (www.gost.ru)

© CrangaptuHdgopm, 2017

Hacroawmi craHaapt He MOXET ObITb MOMHOCTLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH W pac-
NPOCTPaHEH B kKa4ecTBe ouLManbLHOro usgaHus 6e3s paspelueHus deaepanLHOro areHTCTBa No TEXHUYECKO-
MY PerynupoBaHuiO U METPONIOMMK
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BBeaeHue

OpfHK cTaHaapThbl M3 3TOM CEpUM YCTaHABNMBAKOT METOAbI OLIEHKU MU U3MEPEHNSA NapaMeTpoB, BINAIO-
LUMX Ha TEPMOPErYNALUMIO OpraHu3Ma YernoBeka B KOHKPETHOW TepManbHOl cpeae, Apyrue craHaapTbl onpe-
[EnsItoT, KaK 3TU NapaMeTpbl 0IHKHbI BbITb UHTETPMPOBAHbI € LIENbLIO MPOrHO3MPOBAHNSA CTENEHNU AUCKOMAOP-
Ta U pucka Ans 340pOBbA B 3TUX cpefax. Hacroswumin ctaHaapT yCTaHaBNMBAET METO, KOTOPbIN AOSMKHbI
NPUMEHSITL CNeLUanucTbl NO OXpaHe Tpyaa Npu PacCMOTPEHUM AAHHOTO BOMpoOca W nocnegyowem cbope
UHGOopMaLUmM, HeoBX0AUMOI AN KOHTPONS UNK NPeaoTBPAaLLEHUS AAHHOK Npobrnembl.

MeToa BbIMUCNEHUS U MHTEPRPETALMU TENNOBOro 6anaHca OCHOBaH Ha NOCNeAHUX HAaYYHbIX JaHHbIX.
B cBoel cywlecTByioLlel hopme AaHHbIA METOA HE NMPUMEHSIOT B Cry4yasx, Koraa npeaycMaTrpuBaeTcs npu-
MEHEHWE crneunanbHOn 3aluTHON oaexabl (CO CBETOOTPaXaloLWMMKU 3NEeMEHTaMKU, BO34YyXONPOHULAEMON,
BOAOOTTamNKUBaKLWEN, CO cpeacTBaMu MHAMBUAYaNbHOW 3aLUUTbI).

Kpome TOro, cneumManuctel N0 oxpaHe TpyAa HECYT OTBETCTBEHHOCTb 3@ OLIEHKY pucKa, KOTOPOMY noa-
BEpPraeTcs YenoBek, y4uTbiBass 0COGEHHOCTH, OTNMYAIOLIME ero OT CPeAHEeCTaTUCTUYECKOro cybbekTa (Yeno-
Beka). B FTOCT P MCO 9886 npuseaeHbl hM3Monornyeckme napaMeTpsl, KOTOpble AOMKHbI ObITb MCNONBL30BA-
Hbl NP MOHUTOPUHIE NOKa3aTenein KOHKPETHOro cybbekTa.

B oTnmune ot ISO 7933:2004 B pasnen 2 HACTOALLErO CTAHAAPTA He BKMIOYeHb! cTanaapThl!), koTopeie
HeuenecoobpasHo NPUMEHSITL B COOTBETCTBUU C TpeBOBaHMAMU HaUMOHANLHOW CTaHAapTU3aLun.

Q) I_SO 77286 Ergonomics of the thermal environment — Instruments for measuring physical quantities; 1ISO 9920
Ergonomics of the thermal environment — Estimation of thermal insulation and water vapour resistance of a clothing
ensemble.

v
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HAUMWOHANBHBIN CTAHOAPT POCCUNCKON GEAEPALUMU

3PrOHOMMWKA TEPMAJIbHOW CPEfbI

AHanuMTM4eckoe onpegesieHue U UHTEPNpeTaLUA TeNNoBOro cTpecca
C UCNONb30BaHUEM pacyeTa NPorHo3upyeMon TENNOBOW Harpy3Kkn

Ergonomics of the thermal environment. Analytical determination and interpretation
of heat stress using calculation of the predicted heat strain

Dara sBepenna — 2018—12—01

1 ObnacTb NpUMeHeHunn

B HacrosileMm ctaHgapte yCTaHOBNEH METOA aHaNMTUYECKON OLIEHKM M MHTEpnpeTauuu Tensnosoro
cTpecca, KOTOpbIA UCMbITLIBAET CyObLEKT B ropsuen cpege. B craHgapre onucaH MeTof NMPOrHO3MpOBaHUSA
MHTEHCUBHOCTMW MOTOOTAENEHUS U BHYTPEHHEN TEMNEPATYpbl TENA YenoBeka B KOHKPETHLIX YCIOBUAX TPyAA.

PasnuyHble TepMUHbI, UCNONb30BAHHbLIE B JaHHON MOAENU NPOrHO3UpPOBaHUs!, B YaCTHOCTU NS BblYMC-
nexusa Tennosoro 6anaHca, NoKka3sbIBaKOT BAUAHUE Pa3NMUHbIX PU3NYECKMX NapamMeTPoOB OKpY>KaloLLel cpeabl
Ha TenmoBYIO Harpysky, KOTOPYIO MCNbITbiIBaeT cyObekt. Takum oOpa3om, HAcTOALWMIA CTaHAAPT NO3BONSET
onpenenuTb, Kakon napaMeTp Uiu rpynna napameTpoB AOSKHbI ObITb M3MEHEHBI M A0 KAaKON CTENEHU, YToObI
YMEHbLUNTE PUCK (PU3UOMNOTMYECKOTO HANPSHXKEHUSA.

MaBHbIMM LUENAMU HACTOALLEro cTaHaapTa ABMSAIOTCS:

a) oueHKa TenrnoBoro CTpecca B YCNoBUsX, KOTOPble OObIMHO BbI3bIBAIOT YPE3MEPHOE NOBLILLEHUE TEM-
nepatypbl Tefnia unm obe3BoXxmBaHue y CpeaHecTaTucTU4IecKkoro cyobexra;

b) onpeaeneHne BpemeHn NnpebbiBaHUA B ropsayeit cpeae, Npu KOTopom huanonornyeckoe HanpshkeHme
He MpeBbILLIAET NpUeMnemMoro 3HadeHust (be3 yuepba 340pOBbIO U XU3HU CyObekTa). B KOHTEKCTE AAHHOrO
METOAa NPOrHO3MPOBAHMA BpeMsi NpedbiBaHUs B ropsiveil cpeae HasbiBaloT MaKCMMarnbHO A0MYyCTUMBIM Bpe-
MeHeM npebbiBaHKUs B ropsyeli cpeae.

Hacroawwin ctangapt He No3BONSET NPOrHO3MPOBaTh (PU3NONOTMYECKYIO PeaKLMIO OTAENbHbIX CyObek-
TOB, B CTaHAAPTE PAcCMOTPEHA TOMbKO peakuus CpeaHecTaTUCTUYECKUX CYObLEKTOB C XOPOLLMM 3[J0POBLEM,
rofHbIX Ana paboTbl, KOTOPYIO OHKM BbINOMHAIOT. HacToAWMI cTaHAAPT NpeAHasHayYeH ANs UCNoNb30BaHUA
cneuuanucTaMmm no SProHOMUKE, NPOMBILLIIEHHOW TMIMEHE N APYrMMU ANS OLIEHKM YCIIOBWIA Tpyaa.

2 HopmaTuBHbIE CCbINIKN

B HacTosiLLEeM CTaHAapTe NCMNoNb30BaHbl HOPMATUBHbLIE CCbINKKU HA cneaylowune craHaapTbl:

TOCT P NCO 7243 TepmanbHasa cpeda. Pacuem mennoseoli Hazpy3ku Ha pabomaiouwjez0 4Yesioeeka,
OCHO8aHHbIl Ha nokasamene WBGT (memrnepamypa efiaxxHo20 wapuka rncuxpomempa)

FOCT P NCO 8996 OpzoHomuka mepmarnbHoli cpedbl. OnpedeneHue ckopocmu 0b6MeHa seuiecmes

FOCT P NCO 9886 SpzoHomuka mepmanbHoU cpedbl. OueHka memriepamypHOU Haspy3ku Ha OCHOee
hU3UOI02UYECKUX U3MEpPEeHUll

FOCT P NCO 13732-1 3pzoHomuka mepmarnbHol cpedbl. Memodbi oueHKU peakuuu 4enoseka npu
KOHMakme ¢ nosepxHocmsamu. Yacmp 1. FopsHue nosepxHocmu

MpumMmedaHune — [pn Nonb3oBaHMM HACTOSLLMM CTAHAAPTOM Lienecoobpa3sHo NPOBEPUTL AENCTBUE CCbINOUHBIX
CTaHAapTOB B MHOPMALMOHHOI cucTeMe o6LIEro nonb3oBaHWst — Ha ouLMansHoM cailTe defepanbHOro areHTcTBa
Mo TEXHUYECKOMY PEerynupoBaHuio U METPONOrun B ceTh MHTEpHET UNnu Mo eXerogHoMy UHOPMAaLMOHHOMY yKasaTerto

U3pgaHue oduuymanbHoe
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«HaunoHaneHble cTaHgapThi», KOTOPLIA ONy6NUKOBaH NO COCTOSIHUIO Ha 1 iHBaps TEKYLLEro roaa, 1 rno BbiNyckaM exe-
MeCAYHOro MHGOPMaLMOHHOTo ykasaTens «HauwoHanbHble CTaHAapThi» 3a TeKyLuil rof. Ecnu 3ameHeH CCbINOYHbIA
CTaHAapT, Ha KOTOPLIA AaHa HeAaTUPOBaHHasA CCbika, TO PeKOMEHAYETCA UCMONb30BaTh [eiCTBYIOLLYIO BEPCUIO 3TOMO
CTaHAapTa C YY4ETOM BCEX BHECEHHLIX B JaHHYH BepCuio U3MeHEeHUA. ECrin 3aMeHeH CChINOYHbIA CTaHAAapT, Ha KOTOpLIiA
JaHa AaTMpoBaHHas ccbinka, TO peKOMEHAYETCA UCTONb3oBaTh BEPCUIO STOMO CTaHAapTa C yKasaHHbIM Bbille FOfoM yT-
BepXAeHUA (NpuHATUA). Ecnu nocne yTBepX4eHUs HacTOSALEro cTaHjapTa B CChIFIOMHbLIA CTaHAapT, Ha KOTOpLIA AaHa
JaTupoBaHHas CChifika, BHECEHO U3MEHeHWe, 3aTparuBatoLee NnonoXeHue, Ha KOTOpoe gaHa CChlfika, TO 3TO NOMoXeHne
peKoMeHAYyeTCs NPUMeHsTb 6e3 y4eTa faHHOrO W3MeHEHNs. Ecnn cebinoyHblil cTaHfapT oTMeHeH 6e3 3amMeHbl, To roro-
XKeHue, B KOTOPOM AaHa CCbifika Ha Hero, PeKOMEHAYETCA NPUMEHSITb B HYacTu, He 3aTparmBatoLLeil 3Ty CCbINKY.

3 O603HaueHud

B HacTosiLueM cTaHaapTe UCMNonb30BaHbl 0603HaYeHUs, NpUBeAEHHbIE B Tabnuue 1.

Tabnuuya 1— OBo3Ha4YeHUs U eAUHULLI UBMEPEHUS

Ob6o3HaveHne TepmuH EanHuua usmepenna
— Kog = 1, ecnu BBefeHa CKOPOCTb NEpPeMeLLEHNUS YenoBe- —
Ka, B NPOTMBHOM cry4ae kog =0
— Kog = 1, ecnu BBEAEHO HampaBlieHUE NepeMeLLeHUs Ye- —
rnoseka, B NPOTUBHOM crny4ae kog = 0
o Hons maccel Tena npu onpegeneHHoit Temnepatype no- | BEes egnHnysl usmepeHus
BEPXHOCTU KOXM
o Hons macchl Tena npu onpefeneHHoii Temnepatype no- | Bes eanHnusl nsmepeHus
BEPXHOCTU KOXW B MOMEHT BpeMeHH t;
Olj_q Hons macchl Tena npu onpeAeneHHoii Temnepatype no- | Bes eauHuusl UsmepeHus
BEPXHOCTM KOXW B MOMEHT BpeMeH# t; ,
€ KoadhduumueHT nanydeHus Be3 egnHnubl M3MepeHuns
0 Yron mexay HanpasneHWeM ABWXEHUA W HanpaBlneHueM | rpagyc
BeTpa
Apy Mnouwlaab noBepxHOCTU Tena no Metoay [iobya M2
Ap YacTb MoBepXHOCTU Tena, NoKpbiTan cBeTooTpaxatowen | Bes eguHuLpb naMepeHus
oaexaoii
. OddekTuBHaA 30Ha 06ny4eHUs Tena Be3 eguHnubl M3MepeHust
(o} TennoBoi NOTOK 3a CHET KOHBEKLUN BT/M2
Ceo YaenbHas Tennota napoobpasoBaHus BOAbI Lbx/kr
Corrcl MonpaBoyHbIn KO3 DULMEHT ANA AnHAMUYecKon NonHoi | bes eanHMuLl M3MepeHuns
TepMoM30nALMN CyXoro Tensa, paBHoi unu Bellle 0,6 krno
Corrla MonpaBoyHblii Ko3adhpuUUeHT aAna AI/IH“aMVI‘-IECKOI‘/'I nonHoi | bes egnHuupl U3MepeHus
TEpPMOU3ONSALMK CyXOro Temnna, paBHoi 0 ko
Corrtot MonpaBouHbii KOADUUMEHT AN AMHaMUIecKol TepMo- | Be3 eanHNLbI U3MepeHns
M30NALMKU oaeXAbl Kak dyHKLIMSI KOHKPETHO oaexabl
CorrE MonpaBoyHbIi KO3 DULMEHT ANA AUHAMUYECKOTO UHAEK- | Be3 egnHMUb M3MepeHust
ca BOAONPOHULI@eMOCTH
o YaensHasa TennoeMKocTb Cyxoro Bosgyxa npu nocTosH- | [x/(kr - K)
HOM AaBrneHuu
Cres TennoBoit NOTOK 3a CHET KOHBEKLMUU NpU AbIXaHWN Br/m2
Csp YaenbHasa TEMNoOeMKOCTb Tena BT/(M2 - K)
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O6osHaveHue TepmuH EavHuLa nsmepenna
Diim MaKCMMfmbHo ponyctuMoe Bpemsi npebuiBaHna B Tep- | MUH
ManbHoW cpeae
Diim tre MaKCMM?anO Aponyctumoe Bpems npebbiBaHus B Tep- | MUH
ManbHoW cpefie ANA coXpaHeHUa Tenna
Diimioss50 MaKCMM?HbHO AonycTuMoe Bpemsi npebbiBaHus B Tep- | MUH
ManbHol cpene 4o notepy Boabl y 50 % cybbekToB
Diimiossos MaKCMM?HbHO AonycTuMoe Bpemsi npebbiBaHus B Tep- | MUH
MarbHOM cpefie 40 noTepu Bogbl ¥ 95 % cyGbekToB
D nax MakcumanbsHasa noteps BOAbl r
Daxso MakcumansHasn noteps Boabl Y 50 % cybbekToB r
Dhaxes MakcumaneHas noteps Bogbl y 95 % cybbekToB r
DRINK 1, ecnn paboTHWUKU MoryT cBoGoAHO NoTpebnaTh Bogdy, B | Bes eguHulbl namepexus
npoTUBHOM criydyae — O
as; Hakonnexuwe Tenna B opraHMame 3a npolueaLnii nepuop | Bt/m2
dSeq KoahhULMEHT HaKoMNeHNA Tenna B opraHnamMe B pesynb- | BT/m2
TaTe NoBLILLeHUst TeMnepaTypbl Tena, CBA3aHHOro Co CKo-
pocTblo 06MeHa BeLLecTB
E TennoBoi NOTOK 3a CHET UCNAPEHUA C KOXM BT/M2
Epnax MakcuMarnbHbIA TEennoBoii NOTOK 3a cyeT ucnapeHus Ha | BT/m2
Koxe
E, MporHo3npyemblil TENSOBOW NMOTOK 3@ CYET UCMapeHNs Br/M2
Ereq TpebyeMblii TENNIOBOW NOTOK 3@ CHET UCMapeHUs Bt/M2
Eos TennoBoii NOTOK 3a CYET UCMAapPEeHNs MPU AbIXaHUK Br/m2
fa [Hons nnowaaun noBepxHOCTW Tena, NokpelToro ogexaoi | bes eauHnypl usmepeHus
Far KoabdbuumeHT cHuxeHns TennoobMeHa 3a cyeT usnyde- | bes eguHuubl sMepeHus
HWSA NpU HanMUYKUM ofexabl
F KoadhpuLpeHT TennoBoro nany4eHunsa ceetootpaxarllei | bes eauHnubl nameperus
oaexabl
Hy, PocT yenoBeka M
hcdyn AnHamMuuecknini KospMLMEHT Ternmnonepenadn 3a cyeT | BTi(m2 - K)
KOHBEKLW
h, KoathbpuLmeHT Tennonepena4u 3a cHeT UsnyveHus BT/(M2 - K)
I & KoadhepuLMEHT cTaTudeckoil TepMonsonaumm norpaHnd- | m2 - K/BT
Horo cros
Iyt KoadduumeHT cTatudeckoin TepMonsonayum oaexabl M2 - K/BT
Iy KoatbpumumeHT TepmomnsonaLmmn ogexasl Kno
Liot st KoappuumeHT NOMHOW cTaTUdeckoil Tepmousonauun | m2 - K/BT
oaexasl
T4 ayn KoadhdhUUMEHT f[uHaMUYecKol Tepmousonsuun norpa- | M2 - K/BT
HW4YHOro cros
Tt dyn KoadbpuuneHT fuHamMmmyecKkoin TepMOU3ONALMN Ofexab M2 - K/BT
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O6osHaveHne TepmuH EauHuda nsmepeHuns
Tiot dyn KoathdULMEHT MOMHOW AMHaMUYeCKod TepMounsonaumn | M2 - K/BT
oaexabl
Imst MHAeKe cTaTU4YecKon BnaronpoH1LaemMocTu Bes eanHuLbl n3mepeHuns
Tndyn MHOeKke AuHamu4eckoi BnaronpoH1LiaemMocTm Bes eanHuybl nsmepeHuns
incr Mepunon BpemeHn oT t; A0 ;_4 MWH
Ksw Jonst nporHo3ampyemMoii MHTEHCUBHOCTU NOTOOTAENEHNUA Bes eguHuLpl namepeHus
K TennoBoW NOTOK 3a CHET TEMIOMNPOBOAHOCTH BT/Mm?2
M CKOpOCTb (MHTEHCUBHOCTL) 0BMeHa BeLLecTB BT/M2
Pa MapunanesHoe fasnexHne BOAAHOrO nNapa KkMa
Psk s [aBneHune HacbILEHHOro BOAAHOro napa npu daktude- | kla
CKOW TEMNepaType KoXu
R TennoBoi NOTOK 3a CHET U3NYy4YeHUs Br/m2
Nteq Tpebyemas ncnapsitoljas UHTEHCUBHOCTL NOTooTAENeHUA | Bes eanHnUbl nsmepeHus
thyn [VHamMuyeckoe cymMMapHOe COnpoTMBReHWe ucnapeHuto | M2 - kMa/Br
Bnary ofexasl v orpaHnYMBaroLLero crnos Bosayxa
S CKOpOCTb HaKonmneHus Tenna B opraHuame BT/M2
Seq HakornneHue Tenna B opraHuaMe B pesynsraTe nosbilie- | Br/m2
HUSi BHYTPEHHelh TemnepaTypbl Tena, cBsA3aHHOIO CO CKO-
pocTbio 06MeHa BeLlecTs
SWinax MakcumanbsHas MHTEHCUBHOCTL NOTOOTAENEHUA BT/Mm2
SWp MporHosnpyemas UHTEHCUBHOCTL NOTOOTAEMNEHUA BT/M2
SWy j MporHo3MpyemMas MHTEHCUBHOCTL MOTOOTAENeHNs B Mo- | Br/m2
MEHT BpeMeHH ;
SWp i1 MporHosnpyemas WHTEHCUBHOCTb MOTOOTAENEHUS B MO- B1/M2
MEHT BpeMeHH {;_,
Swreq Tpebyemasi MHTEHCUBHOCTb NOTOOTAENEHUS BT/M2
t Bpems MUH
t TemnepaTypa Bo3gyxa °C
t TemnepaTypa NoBEPXHOCTU OfEXAb °C
ter BHyTpeHHAA TemnepaTypa Tena °C
tereqm 3HaveHMe BHYTpeHHe TeMnepaTypsbl Tena B ycToilunsom | °C
COCTOSHWUM KaK PYHKLIUA CKOPOCTWN 06MEeHa BelLecTB
tcr,ec| BHyTpeHHss TemnepaTypa Tena kak dyHkuus ckopoctu | °C
obMeHa BelljecTB
tcr’eqi BHyTpeHHSs TemnepaTypa Tena kak ¢yHkuus ckopoctu | °C
o6MeHa BellecTB, B MOMEHT BPeMeH! {;
tcr’eq i1 BHyTpeHHAs TemnepaTypa Tena Kak ¢yHkuus ckopoctu | °C
ofMmeHa BelLeCTB, B MOMEHT BpeMeHH {;_
o
t BHYTpeHHAs TeMnepaTypa Tena B MOMEHT BpeMeHH ¢; C
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OkoHyaHue mabnuypi 1

O6o3HayeHue TepMuH EAnHuua namepenuns
ter i BHyTpeHHAA TeMnepaTypa Tena B MOMEHT BpeMeHHu ¢, °C
tex TemnepaTypa BblgbIXaeMoro Bo3gyxa °C
t, CpepnHas TemnepaTypa usnyydeHus °C
to PekTanbHasa Temneparypa °C
tre max MakcumansHo gonycTumas pekransHas TemnepaTypa °C
te.i PekTaneHasi TeMneparypa B MOMEHT BpeMeHH ¢; °C
tre it PekTancHas TeMneparypa B MOMEHT BpeMeHHU £, °C
tsk.eq CpeaHas TemMnepaTypa KOXW B YCTOAYMBOM COCTOSHUN °C
tskeq nu Cpe,:iH;m TemnepaTypa Koxu obHaxeHHoro cybvekta B | °C
YCTOWYMBOM COCTOSAAHUU
tsk’eq al CpeaHsas TemnepaTypa Koxu ogeToro cybvekra B ycToid- | °C
Y/MBOM COCTOSAHUM
tsk’,- CpeaHsis TemnepaTypa KOXi B MOMEHT BpeMeHH t; °C
tok i1 CpeaHsis TemnepaTypa KoXu B MOMEHT BpeMeHU t; 4 °C
14 MHTEHCUBHOCTE BEHTUNALMM NErknx n/MuH
A CKopoCTb [IBUXEHUA Bo3gyxa m/c
Var OTHOCHTENbHAsA CKOPOCTb ABUXEHUA BO3AYXa m/c
Vy CkopocTb NepemMelLeHus Yenoseka Mm/c
w YBnaXHEHHOCTb KOXK Bes eguHnybl usmepeHus
w O peKkTuBHAA MexaHuYeckas MOLWHOCTb BT/M2
W, KoadhduyueHT BnaxxHoCTM Kr BOAI/KI CyxOro Bo3gyxa
W, Macca Tena Kr
W,y KoadbduyueHT BNaxKHOCTM BblfbIXa&MOoro Bo3ayxa Kr BoAbI/KI Cyxoro Bosayxa
Winax MakcumansHasa yBNaXHEHHOCTb KOXK Be3 eanHULLI M13MepeHuns
W, MporHosnpyemasn yBnaxXHEHHOCTb KOXU Bes eguHMybl U3aMepeHus
Wieq Tpebyemasn yBNaXHEHHOCTb KOXW Be3 eguHuUbl UsMepeHus

4 OCHOBHbI€ NPUHLUMNbLI MOAENU NPOrHO3MPOBaHUS TENNOBOW Harpy3ku

Mogenb NPOrHO3MpoBaHUA TENNOBON Harpy3ku OCHOBAHA Ha NPUHLMNAX BbIMUCNEHUA TENNoeoro 6a-

naHca Tena, ucxoas u3:
a) napamMeTpoB TepManbHOW cpeabl:
- Temneparypsbl Bo3ayxa t,;
- CpeaHei Temneparypbl U3ny4eHus t;
- napuvanbHOro AasrnexHus napa p,;
- CKOpPOCTU [IBWKEHUSA BO3AyXa V,;

b) cpeaHux xapakTepucTuk CyObekToB, HAXOAALLMXCS NOA BO3AEUCTBMEM TEPMAnNbHON cpeabl:
- ckopocTtu o6MeHa BelwecTBs M, BbIMMCNEHHOW HA ocHoBe TOCT P UCO 8996;

- TEMMon30NALUNOHHBLIX CBOWCTB OAEXAbI.
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B pasgene 5 npuseaeHbl NPUHLMMLI BEIMUCIIEHUS TENMOBLIX NOTOKOB, ONPEAENSIOLMX YpaBHEHUE Te-
nnosoro 6anaHca, a Takke WHTEHCUBHOCTU MOTOOTAENEHUS, HEOOXOAUMON AN NOAAEPKAHUA TENNOBOIO
paBHOBeCUA opraHu3ma. MatemaTtuyeckue BbipaxeHus ANs BbiMUCNEHUSI 3TMX NoKasarenen npueeaeHbl B
NPUNOXEHUN A,

B paspgene 6 npeacrasneH MeTo[ MHTEPNPETALMN, KOTOPLINA NO3BONSIET ONPEAENUTbL NMPOTHO3UPYEMYIO
WHTEHCWBHOCTb NOTOOTAENEHUs, MPOrHO3UPYEMYIO PEeKTanNbHYI0O TeMNEepaTypy, a Takke MakCUManbHO AOny-
CTUMoOe BpemMs NpebbiBaHMS B rOpsYEn Cpeae U peXxxuMm Tpyaa U OTAbIxa AN AOCTUXKEHUS NPOrHO3UpyeMon
WHTEHCUBHOCTU NoTooTAeneHus. MpuHumn onpeaeneHus 6a3supyeTcs Ha ABYX KPUTEPUSIX: MAKCUManbHOM No-
BbILLUEHWW BHYTPEHHEN TEMMNEPaTypbl TeNna U MakCUManbHOM CHWKEHUM KONMUYECTBA XUAKOCTU B OpraHu3me.
MakcumanbHble 3HaYEeHNUA STUX KPUTEPUEB NPUBEAEHBI B NPUNOXEHUH A.

TOYHOCTb MPOrHO3MPYEMON OLIEHKN MHTEHCUBHOCTW NOTOOTAENEHUS U OLIEHKU BpEMEHU npebbiBaHusA B
ropsiyen cpeae asnseTca yHKUmen napaMeTpos Mogenu (CM. popmMynbl, NPUBEAEHHBIE B NPUNGXKEHUN A) U
MPUHATBIX MAaKCMMasbHbIX 3HAYEHUH, a Taloke PyHKUMEN TOYHOCTU OLIEHOK U pe3ynsTaToB usMepeHnin pusu-
YECKUX NapaMeTpoB, CKOPOCTU OOMEHA BELLECTB U TEMMOU30NALUOHHBIX CBOINCTB OAEXbI.

5 OCHOBHbIe 3Tanbl BLIYUCIIEHUN

5.1 Obee ypaBHEHME TENIOBOro 6anaHca

5.1.1 O6wWwKe nonoxeHus
YpaBHeHue TennoBoro 6anaHca YenoBeka MOXeT ObITb NPEACTaBEHO CreayoLmM 06pa3om:

M-W=C  +E +K+C+R+E+S. @)

3TO ypaBHEHWE NOKA3bIBAET, YTO BHYTPEHHAA BbIpaboTka TennoThl B OpraHMamMe, kotopasi COOTBETCTBY-
eT ckopoctu obmeHa BeluecTs (M) MuHyc achdekTUBHAs mexaHu4eckasn aHeprus (A), paBHa cymme MnoTHO-
CTell AbIXaTerbHbIX TENMOBLIX NOTOKOB 3a CYET KOHBEKLMK (C, ) U Ucnapenusa (E,.g), NNOTHOCTEN TENNOBbLIX
MOTOKOB 3a cyeT TennonposoaHocTu (K), koHBekuuu (C), nanydenus (R), ncnapenus (E) npuMeHUTENbHO K
NOBEPXHOCTU KOXU, U NoKasaTers HakonmeHus Tenna B opraHusme (S).

MepemeHHble ypaBHeHus (1) nocneaoBaTenibHO PACCMOTPEHBI C TOYKW 3PEHUSI NPUHLMNOB BbIYMCIIEHUS
(cbopMynbl NpUBEAEHbI B NPUMOXEHUU A).

5.1.2 CkopocTb 06meHa BewecTs W

MeToabl onpegenenus ckopocT obmeHa BeLLecTB ycTaHoBneHbl B FOCT P MCO 8996.

MokasaTrenu Ans OLEHKU CKOPOCTM 0OMeHa BELLECTB NpUBEAEHbI B NPpUNoXeHun C.

5.1.3 3¢ ekTBHAA MexaHU4ecKan aHeprus W

B GonbluMHCTBE CryvaeB B YCIIOBUSX NPOU3BOACTBA I(phekTUBHAS MEXaHUYECKAn SHEPIUA Mana u et
MOXHO MpeHebpeyb.

5.1.4 NNOTHOCTb AbIXaTeNILHOrO TENIOBOro NOTOKA 3a CYET KOHBEKUMU C,qq

B GonbLluMHCTBE CriyyaeB Ansl pacyeTa NIoTHOCTU AblXaTenbHOro TENMOBOrO NOTOKA 38 CYET KOHBEKLUM
MOXeT ObITb MCMONb30BaHa creaytoLlas gopmyna

t, -t
— ex a
Cros =0,0720, -V -2, vy
u
5.1.5 MNoTHOCTb AbIXaTeslbHOro TeNsI0BOro NOTOKAa 3a c4eT ucnapeHus E,
B GonblUMHCTBE CnyYaes AN pacyerta NNoTHOCTU AbIXaTeNbHOMO TENOBOro NOTOKA 3a CHET UCTapeHNs
MOXET ObITh MCNONL30BaHa cnegytoLas dopMyna

W, —W,
Eios =0,0720, V.~ —=. @3)

Du

5.1.6 MnNOTHOCTL TENNMOBOro NOTOKA 3a CYeT TennonpoBogHocTU K

[MockonbKy B HaCTOALIEM CTaHZapTe pacCMOTPEH PUCK 0Oe3BOXWUBaHWA U rMNepTepMuM BCEro opra-
HW3Ma, TennoBoi NOTOK 38 CYET TENMOMNPOBOAHOCTU NPU KOHTAKTE KOXU YENOBEKA C TBEPAOi NOBEPXHOCTbIO
MOXET ObITb KOMMYECTBEHHO MPUPABHEH K MOTEPSIM TEMMa 3a CYET KOHBEKLUMU U U3NYYEHUS, KOTOPbIE MOMMU
6bl Npou3oiTK, ecnu Bbl YenoBeKk He KOHTaKTUPOBAN C TBEPAON NMOBEPXHOCTLIO. B 3TOM cnyyae nnoTHOCTb
TennoBoro NOToKa 3a CYET TeNOoNPOBOAHOCTH HANPSAMYIO HE YYUTLIBAIOT.

BOCT P UCO 13732-1 npuBeaeHbl METOAbI OLEHKM PUCKA BO3HUKHOBEHUS 0XKOrOB U B0ONEeBbIX OLLyLLE-
HWI B CINly4ae KOHTaKTa KOXMW Tena C ropsiyei NoBEPXHOCTLIO.

6
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5.1.7 MNOTHOCTL TENNOBOIO NOTOKA 3a CYET KOHBEKL MU NPUMEHUTENbHO K NOBEPXHOCTU KOXU C
[na pacyeta NNOTHOCTM TEMNSIOBOrO NOTOKA 3a CHET KOHBEKLMM MOXET ObITb MCNONb30BaHAa creaytoLlas
dopmyna

C= hcdyn My '(tsk - 2‘a)’ @)

rae npu pacyete AMHaMUYecKoro KoadduumeHtTa TennooTaaynm 3a CHET KOHBEKLUU MeXOY OAEXAOoW K
Hapy>XHbIM BO34yxOM h YUYMTbIBAKOT CBOMNCTBA OAeXAbl, ABMXEHUSA YEeNOBEKA U CKOPOCTb ABUXEHUSA
BO3ayXxa.
B npunoxxenun D npuBeaeHbl HEKOTOPbLIE NOKa3aTenu Ans OLEHKW TENNOM3O0NSALMOHHBIX CBONCTB OAEXAbI.
5.1.8 MMnoTHOCTbL TENNOBOrO NOTOKA 3a CUYET U3JTYYEeHUA NPUMEHUTESTbHO K MOBEPXHOCTU KOXHU R
[nsa pacyeta NNOTHOCTM TENMIOBOrO NOTOKA 3@ CYET U3NYyYeHUs1 MOXET OblTb UCMONbL30BaHA CrieaytoLasn
dopmyna

cdyn

R:hr'fcl‘(tsk_tr)’ ©)

rae npu pacyete KoapULIMEHTa TENNOOTAAUM 3a CHET U3NYHEHNA MENAY OAENIO0N N HAPYXKHBLIM BO3AYXOM h,
YUYUTBIBAIKOT CBOWCTBA OAEXAbI, ABUXEHUA YENOoBeKa U CKOPOCTb ABUXEHUA BO3AyXa.
5.1.9 MNOTHOCTL TENJIOBOIO NOTOKA 3a CYET UCMAPEHUA C NOBEPXHOCTU KOXU E

MakcumManbHas NNOTHOCTb TENNOBOrO NOTOKA 3a CYET ncnapeHua ¢ NOBEPXHOCTU KOXXU EmaX! 3TO NNoT-
HOCTb, KOTOpas MOXeT ObITb AO0CTUrHyTa B Criy4yae NosiHOro yBria>KHEHUA KOXU. B atux ycnoBsusAx
Psks — Py
Emax = “R. ®
tdyn

rae Npu pacyeTe cyMMapHOro CONPOTUBNEHUS UCNAPEHUIO BNaru oAexabl M OrpaHNYnBalOLLErO Crosi BO3ayxa
thyn YUYUTBIBAKOT CBOMCTBA OAEXabI, ABUXEHUA YernoBeKa U CKOPOCTb ABUXEHNS BO3AyXa.

B cnyyae 4acTW4HOro yBnaKHeHusl Koxu Ana pacyeTa NnoTHOCTU TENMOBOro NOTOKA 3a CYET McnapeHus
E (BT/M?) ucnonb3yloT criegytoLyto hopmyny

E=w -E @)

5.1.10 HakonneHue Tenna B pesysnbrate NOBbIWEHNA BHYTPEHHEW TemnepaTypbl Tena, CBA3aHHO-
ro CO CKOPOCTLIO OOMeHa BelecTB dSeq

[axke B HEMTpanbHOI cpeae BHYTPEHHAA TeMnepartypa Tena noBbILLAETCs A0 3HAYEHUs1 B yCTOMYUMBOM
COCTOAHUM tcr‘eq Kak hyHKLUA CKOpOCTU 0B6MEeHa BEeLLEeCTB, CBA3AHHAA ¢ MaKCUMAanbHbIMU a3pPOOHLIMU BO3-
MOXHOCTAIMM YeroBeka.

BHyTpeHHsa TemnepaTtypa Tena AOCTUraeT 3Ha4YeHUA B YCTOMYMBOM COCTOSIHUM Kak SKCMOHEHLUMarnb-
Haa (PyHKUMA BpemeHn. Hakonnenue tenna, cCBA3aHHOE C 9TUM NOBbILLEHUEM dSeq, He cnocobcTByeT no-
ABMEHUIO NOTa, U, CeaoBaTenbHO, 3TY BENUYUHY CneayeT BblYeCTb M3 00enx Yacten ypaBHEHUA TENMOBOIO
BanaHca.

5.1.11 Hakonnenve Tenna S

HakonneHue Tenna B opraHuaMe BbIMUCNAIOT kak anrebpanyeckyio CyMMmy NIOTHOCTEN TEnnoBbIX No-
TOKOB, ONpeAeneHHbIX paHee.

5.2 BuluncnexHue Tpedbyemon NAIOTHOCTU TENNOBOro NMOTOKA 3a CYET ucnapeHus, TpebyemMon
YBRAXHEHHOCTU KOXU U TpeGyeMOﬁ UHTEHCUBHOCTU NOTOOTAEJNIEHUA

C y4eToM runotesbl, BbIABUHYTON OTHOCUTENbLHO TENSIOBOIO MOTOKA 3@ CYET TENNONPOBOAHOCTH, 0bOLuee
ypaBHeHue Tennoeoro 6anaxca (1) Moxet 6biTb NpeacTasneHo creayowmm 06pasom:

E+S=M-W-C —E, -C-R. ®

Tpebyemasi NMOTHOCTb TENMOBOMO NOTOKA 3a CYET ucnapeHusi E ., ABNAETCA yPOBHEM NIOTHOCTU Te-
MMoBOro NOTOKa 3a CYET ucnapexus, TpebyembiM ANA COXpaHEHMsI TEMJOBOTO PaBHOBECUS OpraHu3ma, npu
KOTOPOM M0oKasaTerb HaKOMMeHus Tenna paseH Hynio. TpebyemMyio NnoTHOCTL TENMOBOIO NOTOKA 3a CYET UC-

NapeHus BIMUCTIAIOT No hopmyne

Eroq=M-W-Co( ~E,e —~C-R-0dS,,. ©)
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TpeByemyto YBaXHEHHOCTb KOXM Wyeq ONPEAENAIOT OTHOLLEHUEM TPEGYEMOi NAOTHOCTU TENNOBOTO No-
TOKA 33 CHET UCNapeHnsl K MakCUManbHON MAOTHOCTM TENMOBOrO NOTOKA 3@ CYET UCNAPEHUS NPUMEHNTENBHO
K MOBEPXHOCTU KOXU:

oq = (10)

BbluncneHue TpebyeMoii MHTEHCUBHOCTM NOTOOTAENEHUSA BLINOSHSIOT HA OCHOBE TPeByeMoi NAOTHOCTH
TEnmnoBoro NOTOKA 3a CYET UCMIAPEHMSA, HO C YYETOM A,05M MOTOOTAENEHUS, KOTOPOE NPOUCXOAMUT B pe3ynbrare
CUMbHbIX KONnebaHuin YyPOBHS YBIAXXHEHUSI KOXXM B 3aBUCUMOCTU OT OKpyXatowen cpeabl. Tpebyemylo UHTEH-
CMBHOCTb NOTOOTAENEHUS BLIMUCASIOT N0 hopmyne

E
_req
SWigq=—" (1)
req
MpuMmeuyaHne — WHTeHcuBHOCTL noTootaeneHns (BT/M2) npeacTaBnsieT coboil aKBUBANEHT YPOBHS MOTOOT-

AeneHn B ropsiueit cpefe, BEIpaXeHHHIi B rpaMmax noTa Ha KeajpaTHeIil METp NMoBEepXHOCTU KoK 3a yac. 1 BT/M2 cooT-
BETCTBYET NoToKy 1,47 r/(M2 - u) unun 2,67 r/u Ans cpegHecTaTUCTUYECKoro cybbekTa (1,8 M2 noBepxHOCTU Tena).

6 UnTepnpeTtauus TpebyemMoil UHTEHCUBHOCTU NMOTOOTAENEHUS

6.1 OcHOBbI METOAA MHTEpNpeTaLun

MHTepnpetauusa 3Ha4YeHUIn, NoNyYEHHbIX PeKOMEHAYEMbIM aHANUTUYECKUM METOAO0M, OCHOBAHA Ha ABYX
KpUTEpUAX CTpecca:

- MaKCUMAarbHOM YBMaXXHEHHOCTU KOXU Wya.;

MaKCUMarnbHOW UHTEHCUBHOCTU NOTOOTAENEHUA SW, ..

U HA ABYX KPUTEPUSIX HArpy3Ku:
MaKCHMarbHOW peKTanbHOW Temneparype ¢
- MakcumanbHo# notepe Boabl D .

TpeOyemasi MUHTEHCUBHOCTb MOTOOTAENEHUA Swreq HE MOXET MpeBbIlaTb MaKCUMAanbHOW WHTEHCUB-
HOCTW NOTOOTAENEHUSA SW,,,, CyObekTa. Tpebyemas yBnaXHEHHOCTb KOXM Wieq HE MOXET NpeBbILLIaTL Mak-
CUMarnbHOW YBNaXXHEHHOCTU KOXM w. . CyObekTa. 3Tu ABa MaKkCMMAanbHbIX 3HAYEHUs1 ABNAIOTCA hyHKUMeEN
aKkknumarumsauum cybnekra.

B cnyyae HeBO3MOXHOCTU NOAAEPXaHMA TENMOBOro 6anaHca NOBbILUEHUE PEKTaNbHON TEMNEepaTypbl
[OMKHO ObITb OFpPaHUYEHO MaKCUMMAarbHbIM 3HAYEHUEM tre max A8 TOTO, yTOObl BEPOATHOCTb KaKOro-nuto
naTonoru4yeckoro BNUsiHUSA Gbina kpanHe HU3KOM.

Kpome TOro, He3aBucumo OT TEMMOBOro BanaHca nNoTeps BOAbI AOMKHA ObiTb OrpaHMYeHa MakCuManb-
HbIM 3Ha4YeHneM D, .. COOTBETCTBYIOLLMM COXPAHEHMIO TMAPOMUHEPATIbHOTO PABHOBECUS OpraHn3Ma.

B npunoxeHuu B npuBeaeHbl ONOPHbIE 3HAYEHUS AN KPUTEPUEB CTPECCA (Wi, M SW,,) M HAMPY3KN
(tre’max U Dpay)- PasnuuHble 3HauYeHUs NpUBEAEHbI AN aKKIIMMATU3MPOBAHHLIX U HEAKKNUMATU3UPOBAHHbLIX
CyOBLEKTOB U B COOTBETCTBUM C XeNaemMol creneHbto 3awmTol (¢ 50 unu 95 % cybbekToB, HaXOAALMXCA Noj
BO3AENCTBUEM TEPMATIbHOW Cpeabl).

re, max’

max

6.2 AHanu3 ycnoBui Tpyaa

MNOTHOCTb TENOBbIX MOTOKOB B MOMEHT BPEMEHW {; BbIMUCISAIOT HA OCHOBE COCTOSAHMA OpraHu3Ma B
NpeAaLIeCTBYOLWMUIA BLIMUCAEHUIO MOMEHT BPEMEHU, KakK DYHKLUUIO KNUMaTUYECKUX 1 MeTabonM4eCcKux ycno-
BWM1, CYLLECTBOBABLLUNX 32 3TO BpEeMS.

- CHavana BbluncnsiioT Tpebyemyto NoTHOCTL TENMOBOrO NOTOKA 3a CHET Ucnapenus (E,.o), Tpedyemyio
YBMNaXXHEHHOCTb KOXU (W, q) 1 Tpebyemyro NHTEHCUBHOCTbL NOTOOTAENEHUs (Sw,, )

- Danee Bbl‘-IMCJ'IFIIOT NPOrHO3MpPYyeMYIO MMAOTHOCTb TENMOBOro MOTOKa 3a cqu ucnapeHusa (E ), npo-
rHO3MPYEMYIO YBNAXXHEHHOCTb KOXMU (W) N NPOrHO3MPYEMYIO UHTEHCUMBHOCTL MOTOOTAENEHUA (Sw) c y‘-IeTOM
MaKCUManbHbIX 3HAYEHUA (W, ,, 1 SW ax)» & TAKKE 3KCMOHEHLNanNbLHO| 3aBUCUMOCTU CKOPOCTH peaKu,MM oT
Temneparypbl Tena.

- CKOpOCTb HaKoMmeHus Tenna B opraHu3Me OLIEHUBALOT N0 PasHOCTM Mexay TpeOyeMon n NPOrHo3npy-
€MOIi NIOTHOCTbLIO TeNSI0BOro MOTOKA 38 CYET UCNapeHus. STO TENSO CNOCOOCTBYET NOBLILLEHUIO UM CHIUXKE-
HUIO Temneparypbl MOBEPXHOCTU KOXU U Tena. 3aTeM OLEHUBAIOT 3T [Ba NapaMeTpa, a TakxKe PeKTanbHyo
TeMneparypy.

8
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- Ha ocHOBe Nosy4YeHHbIX 3Ha4YEHWIi BLIMUCTIAIOT MAOTHOCTM TEMMOBbLIX NOTOKOB B CMEAYIOLMA MOMEHT
BPEMEHMN.

B sToM criyyae 3HaueHUsi SW, U £, BbIHUCTIAIOT HECKOMbKO pa3.

3Ta npoueaypa NnosBoNsSeT paccMaTrpuBaTh HE TOMbKO MOCTOSIHHLIE YCROBUA TPyAa, HO Taloke niobble
YCMOBUS C KNMMAaTMYECKMMU NapameTpamu Unu XapakTepucTukamm paGodeit Harpysku, U3MEHSIOWMMNUCA BO
BPEMEHMU.

6.3 OnpepgeneHue MakCMManbHO AONYCTUMOTO BPeMeHN npebuiBatuns B ropsivei cpege (D)

MakcumansHO aonyctumoe Bpems npebbiBaius B ropauei cpeae (D) MOXeT ObITb nony4eHo, koraa
UnK pekTanbHas TeMneparypa, Unu HakonneHHas (CymmapHas) notepsi Boabl JOCTUraloT COOTBETCTBYIOLLETO
MaKCUMAasnbHOroO 3HaYeHuUs1.

B ycnoBuAx Tpyaa, Anst KOTOPbIX:

- MaKCUManbHas NAOTHOCTL TENSIOBOTO MNOTOKA 3a CHET UCNAPEHUs C NOBEPXHOCTYU KOXM E ..
oTpULATENbLHON, YTO NPUBOAUT K KOHAEHCALMN BOASHbIX NAapOB Ha KOXE;

- BbIMMCNEHHOE AonycTumoe Bpems npebbiBaHus B ropsiyeil cpeage cocrasnsaet meHee 30 MuH, Koraa
Ha4yano NoTooTAENEeHUA ABNAETCA OCHOBHLIM MOMEHTOM NPU ONpeAeneHun NoTepU BOAbI OT UCNIAPEHUSA C NO-
BEPXHOCTU KOXM CybbekTa,

AOMKHBI ObITb NPUHATLI CNeLManbHble Mepbl MPeAOCTOPOXXHOCTH, a Takke 0COBGEHHO Heobxoaumbl No-
CTOSHHbIE W OTAENbHbIe HabnaeHus 3a PU3MONOrMYECKMMM NokasaTensaMn paboTHUKOB. YCNOBUSl NnpoBeae-
HUA Takux HAbNAEHUI U METOAbI U3MepeHuit yctaHoBneHsl B FTOCT P CO 9886.

AsnAaeTca

6.4 OpraHusauma pacorbl B ropaven cpege

Hacrosawui craHgapT no3BonseT CPaBHUTbL Pa3nuyHbIe CNOCOOLI opraHu3auumu paboT U NnaHUpoBaHuN
BPEMEHU OTAbIXa NpU HEOBX0AUMOCTM.

KoMmnbioTepHas nporpamma Ha sisbike Quick-BASIC npuseagena B npunoxenuu E. [laHHas nporpamma
MO3BONSAET BbIMOMNHUTL PaCHET U MHTepnpeTaumio noboi kKOMOMHaALMK NocneaoBaTeNbLHOCTEN, Koraa N3BecT-
Hbl CKOPOCTb 06MeHa BEeLLECTB, NapaMeTpbl TEPMOU3ONSALIMK OAEXAbI U KNMUMATUYECKNE YCNOBUS.

B npunoxeHun F npuBeaeHbl HEKOTOPbIE AaHHbIE (BXOAHbLIE AaHHbIE U pPe3ynbraThbl) AN UCNONb30Ba-
HWA NPU Banuaauum KOMMbIOTEPHOW NporpamMmMbl, paspaboTaHHON HA OCHOBE MOAENM, NPeACTaBNEHHOW
B NPUNOXeHun A.
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MpunoxeHue A
(o6sa3arenbHoe)

DaHHble, Heob6xoauMbIe AN BbIYMCIIEHUA TENMIOBOrO 6anaHca

A.1 nanasoHbl BaNnMAHOCTU (NPUMEHUMOCTH) Moaenu

Uncnosble 3Ha4EHNA U ypaBHEHUS, NpUBEeAEHHbIE B AaHHOM MPUIOXEHUN, COOTBETCTBYIOT pesyrsTaTaM NoCneaHnX
Hay4HbIX MCCneaoBaHuWii. HekoTopble N3 HUX MOTyT BbITb OTKOPPEKTUPOBaHbI NPU MOSABMNEHUW HOBLIX PE3YNETaToB UcCre-
[ oBaHWIA.

Ha 6a3e AaHHbLIX BOCBMU Hay4HO-WCCNe[0BaTeNbCKUX UHCTUTYTOB Obina npoBefeHa Banujauns anropuTMoB Ha
OCHOBE AaHHbIX 747 nabopaTopHBIX 3KCMIEPUMEHTOB U 366 3KCMEpUMEHTOB B YCMOBUAX 3KCMnyaTauun. B Tabnuue A.1
npuBefeHbl Anana3oHbl YCIOBWA, B KOTOPLIX MOXET GbITb NpoBeAeHa Banugauua Mogenu NporHo3upoBaHWUs TernoBoi
Harpysku. Ecrnv ogWH nnn HeckonbKo NapaMeTpoB HAaxXOAATCA 3a Npejenamu YKasaHHoro juanasoHa, peKoMeHayeTesa nc-
nonb3oBaTb AaHHYIO MOAENb C OCTOPOXHOCTLIO U 06paTuTh ocoboe BHUMaHWe Ha ntogeil, NoABepraeMbiX BO3EiCTBUIO
OaHHOW cpepbl.

Ta6nuya A.1— [OuanasoHsl BanUAHOCTM MOLENN NPOrHO3UPOBaHWS TENSTOBOW HarpyaKu

MapameTps MuHUManbHoe 3HaueHWe MakcumasnsHoe sHaueHue
t, °C 15 50
pa, KMa 0 4,5
t.—t, °C 0 60
V,, M/C 0 3
M, BT 100 450
I, kno 0,1 1,0

A.2 OnpeaeneHue NNOTHOCTHU AblXaTE€NbHOIO TEMMOBOIO NOTOKA 3a CYET KOHBEKUUKN

OueHKa NOTHOCTU AbIXATENLHOro TENSIOBOrO MOTOKA 3a CUET KOHBEKUMM MOXET BbiTh BLIMMCTIEHA C MOMOLLLIO Che-
AYIOLLEro 3MMNPUYECKOTO BbIPAXEHMS!:

Cres = 0,00152M (28,56 + 0,885t +0,641p, ). (A1)

A.3 OnpeaeneHne NNOTHOCTU AbIXaTeNbHOIO TEMNNOBOrO NOTOKa 3a CYET UCNapeHus

OueHKa MNOTHOCTU AbIXaTeNbHOIo TENNOBOro NOTOKa 3a CHET UCNAPEHUA MOXET 6bITb BblMUCTIEHA C nomMoLlbto cne-
Ayouwero aMNUpPUYeCcKoro BblpaXXeHus:

Eres = 0,00127M (59,34 + 0,53, - 11,63p, ). (A2)

A.4 OnpepeneHue cpefiHel TeMnepaTypbl KOXM B YCTOHYMBOM COCTOSIHUMN

B knumaTn4eckux ycroBusix, AN KOTOPbIX NPUMEHUM HACTOSALLMIA CTaHAaPT, OUeHKa cpeaHei TemnepaTypbl KOXU B
YCTOWYMBOM COCTOSIHUM MOXET ObITh paccunTaHa ¢ NOMOLLBIO CreAYIOLLEN 3MNUPUYECKOn hyHKLUN:

Ana obHaxeHHoro cybbekTa (I < 0,2) Ans ogetoro cywekTa (I, 2 0,6)
tskeqnu = 7:19 +0,064 ¢, tskeqe = 12,17 +0,020¢,
+0,061¢, +0,044 ¢,
—-0,348 v, -0,253 v,
+0,198 p, +0,194 p,
+ 0,000 M +0,005346 M
+0,6161¢, +0,51274 t,

Ans sHavennii I ot 0,2 fo 0,6 NpoBOAAT SKCTPaANONSALMIO CPERHErO 3HAYEHNA TEMNEPaTYpPbl KOXU B YCTOHYUBOM
COCTOAHUN MeXAY 3TUMU ABYMA 3HAYESHUAMMN:

tsk,eq =lskeqnut 25 (tsk,eq d” tsk,eq nu ) (1 a-0 2) . (A.3)

10
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A.5 OnpeaeneHue Temneparypbl KOXu

TemneparTypa KOXM fy, ; Ha MOMEHT BpeMeHU ¢; MOXET BbiTb onpedeneHa:

- 10 TemmepaType KOXM ty ;4 Ha MOMEHT BPEMEHHU f;_y ¢ foBaBneHneM BpemMeHH,

- Mo cpeHeil TeMnepaType KOXM B YCTOA4YNBOM COCTOAHNM gy oo, NPOrHO3UPYEMOW, NCXOASA U3 CNOXUBLUNXCA YCro-
BUI B TeYeHWe NOCrefHero BpeMeH!, C UCMOoNb30BaHWEM YpaBHEHUIA, NpuBeaeHHbIX B (A. 4).

BpeMeHHasn KoHCTaHTa peaKkuun KOXW Ha TemnepaTypy, paBHas 3 MWH, UCMOMNb3oBaHa B cneaylowemM ypaBHeHUn

fye; =0.7165 1, ; 4 +0,28351¢ (A.4)

sk.eq”

A.6 OnpegeneHue HaKoOMNMeHUA Tenna B opraHu3mMe B 3aBUCUMOCTM OT CKOpocTU oB6MeHa BellecTB See|

B HeliTpanbHoll cpefjle BHYTPEHHSA TeMnepaTypa Tena MoBLILIAETCA CO BpEMEHEM B NpoLiecce TPEHUPOBKU Kak
pyHKLMS ckopocTH 0BMeHa BELLECTB, CBA3aHHasi C MakCUMalibHEIMU @3pOGHBIMUA BO3MOXHOCTAMU YenoBeka.
[ns cpegHecTaTucTM{ecKoro cyGbekTa MOXHO MPeAnornoXnTb, YTO JaHHas paBHOBECHAsA BHYTPEHHAA TeMneparTy-
pa Tena noBbILAETCs B 3@BUCMMOCTY OT CKOPOCTU 0OMeHa BELLECTB B COOTBETCTBUM CO CTIEAYIOLUM BblpaXeHNeM:
{ =0,0036 (M —-55)+36,8. (A.5)

creq

BHyTpeHHAS TeMnepaTypa Tena LOCTUraeT paBHOBECHOW BHYTPEHHER TeMnepaTypbl TeNa B COOTBETCTBUN C CUCTe-
MOW nepBoro nopsfka ¢ BPEMeHHOW KOHCTaHTo!l, paBHOW 10 MUH:

—t
t, = 36,8+(tcr’eq—36,8)(1—expﬁ). (A6)

[aHHoe BbipaxeHUe MOXET GbITb NpeoBpasoBaHo CreayoWwnM 0opasoMm:

1‘cr,eqi = tcr,eqi—1 k+ tcr,eq (1-k), (A7)

roe k =exp (_Tocr j

HakonneHue Tenna B opraHuamMe, cBA3aHHOE C MNOBbILLEHWEM BHYTPEHHel TeMnepaTtypbl Tena, BLIYUCIIAIT cneay-
oMM obpasom:

dSeq =Csp (tcr,eqi - tcr,eqi—1)(1 - o). (A.8)

A.7 OnpeaeneHue XxapakTepUCTUK CTaTMUECKOW TepMOU3onALMU oaexabl

[ns obHaxeHHOro cybbeKTa B CTaTMYeCKUX YCroBusx 6e3 gBuKeHUiA Bo3gyxa u Tena Tennoodbmer (C + R) MoxeT
6bITb BbIYMCIEH criegytolm obpa3om:

t, —1t
C+R==k 2 (A.9)
]totst
roe cTaTudeckoe TEennoBoe COMpOTUBNEHMNE AN OBHaXeHHOro cybbekTa MoxeT BbiTk paBHo 0,111 M2 K/BT.
Ans ofeToro cybbeKTa cTaTU4eckoe TEMIOBOE COMPOTUBNEHMNE ([ o) MOXKET BbITb BLIMUCAEHO cneaylowum ob-
pasom:

[ast

Dot st = Loy st . (A.10)
cl
rAe OTHOLLeHWe NNoLaaun NoBepXHOCTU Tena, NOKPLITOro OAEXAO0N, K NNoLaamn NoBepXHOCTU 0BHaXeHHOro Tena BbiYMC-
NS0T No popmyne

f,=141971

clst

(A1)

A.8 OnpepeneHue xapakTEPUCTUK AMHAMUYECKON TEPMOU3ONALIMK ofeXabl

dn3nyeckas akTMBHOCTb M BEHTUIALMS N3MEHSIIOT XapaKTepUCTMKY TePMOU3ONSLIMKA OfeXAb! U CMEXHOTO CIOosi BO3-
Ayxa. MocKonbKY BETEP W ABUXEHUS TeNla CHUXatoT TEPMOU3ONSALMIO, OHa JOMKHa BbITe ckoppekTupoBaHa. MNonpaBoyHbIi
KO3PULIMEHT ANS CTATUYECKOA TEPMOU3ONSALMN O4EX bl U HAPYXKHOTO Crosi Bogyxa MOXET GbiTb BBIYUCIIEH C UCTIONb-
30BaHWEM CreayoLLmMX BblpaxeHUi:

Tt dyn ~ “orr,tot Jiot st (A12)

I, dyn = Corr,la Ty o (A.13)
0,043-0,398v,,,+0,066v,,2-0,378v,,+0,094v,, 2

Corrtot = Correl = ol ar ar w w?), (A.14)

orr,cl —

11



FOCT P 57794—2017

Ina obHaxeHHOro YenoBeka UM CMEXHOro crios Bozayxa (Icl 20,6 kno)

c (-0.472v,,+0,047v, 2-0342v,, +0117v,,2)

orrtot = Co (A.15)

ml, =

nana0<7;<0,6kno
C mtot = (0'6_101)C

Ol orrla

+Ic1'C

orr,cl’

(A16)

rAe V,, orpaHuyeHo 3 m/c, a v, orpaHuyeHo 1,5 m/c.
Ecnu ckopocTs NepeMelyeHns YenoBeka He onpeaerneHa Unm oH CTOUT, 3HaYeHWe V,, BLIMUCTIAIOT No hopMmyne

v,, = 0,0052(M - 58) pns v, < 0,7 m/c. (A17)

B pesynkrare 3Ha4eHue [ 4, MOXKET GbiTb NONy4eHo Mo popmyrne

I Ia dyn

cldyn ~ “totdyn ~ "
cl

(A.18)

A.9 OnpepeneHue TennoobmeHa 3a CYET KOHBEKLIMM U U3NYUEHUA

OueHka cyxoro TennoobMeHa, He yuuTbIBaloLLas UcnapeHnsi, MOXeT ObiTb NoMyYeHa ¢ UCMoNb3oBaHNEM criefyto-
WKX ypaBHEHUIA

C+R=fc1-[hcdyn-(tcl—ta)+hr<(tcl—tr)]. (A19)
370 ypaBHeHWe onpeaenser TennoobMeH Mexay NoBepxHOCTHIO OAEXAbl U OKpYXKatoLLeih cpeaoi.

t, -t

C+R=|=_d | (A20)

cldyn

370 ypaBHeHUe onpefenseT TeMMooOMeH MeXay KOXel 1 NOBEPXHOCTLIO OfeXzbl.
OLjeHKa MHaMU4YeCKOro TeMnooGMeHa 3a CHET KOHBEKUUN Mgy MOXET GbiTh BHIMMCTIEHa Kak HanGonbluee sHadeHme:

2,38 |ty — 1, *%; (A21)
35+52v,; (A22)
8,7v,,08. (A23)

OueHKa TernnooGMeHa 3a CHET UarNy4eHUst h, MOXET GbiTb BbYMUCTIEHa C UCNONb30OBAHNEM ypaBHEHNS

4 4
t,+273) —(t +273
b= 567108 A La* t) £f+ S

Du ol r

(A.24)

A
Hons noBepxHOCTU KOXW, y4WTbIBaeMas npu TennoodbMeHe 3a cyeT uanyydeHus ——  pasHa 0,67 ans cybbekta
Du
B COrHyTOM nonoxexuu, 0,70 ana cybbekTa B nonoxeHun cuaa u 0,77 ana cybbekra B NONOXEHUN CTOS.
MNpyn Ucnonb3oBaHWN cBeTooTPaXatoL|el onexbl 1, AomKeH BbiTb CKOPPEKTUPOBaH C y4eTOM KO3 hULeHTa Fcl’R,
nony4YeHHoro no gopmyrne

Far =(1-4,) 0,97+ A, -F. (A25)

Cl

O6a BbipaxeHns Ana (C + R) UCMONbL3YIOT MHTEPaKTUBHLIM 0OPasoM AN NOMyYeHUs ¢,

A.10 Onpenenel-me MaKCUMAaNbHOW NIIOTHOCTU TENNIOBOTO NOTOKa npu UcnapeHun Ha NOBepPXHOCTU KOXHU
E,

max
MaKCMMaﬂbHyK) MIOTHOCTbL TEMNMNoBOro NOTOKa Npu UcnapeHun Ha NOBEPXHOCTWN KOXU BbIMUCIAKOT NoO (bopMyJ'Ie
Py s —Pa
Epnax = 22—, (A.26)
tdyn

12
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ConpoTuBrEeHNe UcnapeHunto thyn BbBIMUCIARKT C CNONb3oBaHWUEM CriedyroLero ypaBHeHUA

it 4
Rigyn == (A.27)
mdyn

16,7

roe WMHAEeKe AuHaMU4ecKown BnaronpoHnLaeMocTn oaexabl imd n PaBeH WHAeKcy CcTaTU4ecKoi BraronpoHULaemMocTn
opexabl imstv CKOPpPEKTUPOBaHHOMY C yYEeTOM BINUAHUA ABUXEHWUN BO3dyXa U Tena

imdyn = imst ““orrEr (A.28)

re C, 26,5 Copr o + 4. (A.29)

orr,

E=2‘6C

orr,tot
B AaHHOM cry4ae fpg,, OrpaHnyeH sHaqeHnem 0,9.

A.11 OnpepeneHne NPOrHo3MpyemMoil UHTEHCUBHOCTU NOTOOTAENEHUS (Swp) M NPOrHO3MPYEMOIA NNOTHOCTU
TennoBoro NOToKa npu ucrnapeHnuu (Ep)

Ha pucyHke A.1 npuseseHa cxema OnpeeneHusi MPOrHo3MpyeMoi MHTEHCMBHOCTI NOTOOTAENEH!S (Sw,) U npo-
rHO3MpyeMoii MOTHOCTY TEMNOBOro MOTOKA MpU UcTapeHnn (E).

OanHasi cxeMa TpebyeT criefytoux NoSCHeHMIA;

R1: korpa TpeGyemasi NMOTHOCTL TEMMOBOTO NOTOKA MPU UCNapeHUN £, Gomblue MakcumanbHol cKopocTH uc-
MapeHus, MpeanonaratoT, YTo Koxa CTaHOBUTCS MOMHOCTLIO BNAXHOM: Wyeq Gonblue 1. [lanee MoA Wq NoApasymesator
TOMNLLMHY Crosi BoAbl Ha KoXe, @ He 3KBUBAIIEHTHYH YacTb KOXM, KOTopas NoKpLIBaeTCA UcnapuHoi. Korga TeopeTudeckas

Wyeq BONbLLE 1, 3 PEKTUBHOCTL UCMapeHs CTAHOBUTCHA MEHbLUE. 1_Wreq2
AN Wyeq < 1 3 dEKTUBHOCTL UCNaPEHNs ONPeAensoT No popMyne foq = —

2-w 2

Ons Wieq 2 13¢pheKTUBHOCTL UCTAPEHUSA onpedenstoT No gopmyne fteq = %

Mpw aTOM 3P PEKTUBHOCTL UCNaPEHUSA COCTABNAET MUHUMYM 5 %. [laHHOE 3Ha4YeHUe NonyYatoT Npu TeopeTu4eckon
YBNaXHEHHOCTU KOXW, paBHON 1,684.

R2: peakuusi MHTEHCUBHOCTW MOTOOTAENEHWUS MOXET ObiTb MpeAcTaBlieHa B BUAE CUCTEMbl NEpBOro nopsaka c
BpEMEeHHOI KOHCTaHTo|, paBHow 10 MUH. [03TOMY NPOrHO3npyeMasi UHTEHCUBHOCTEL NOTOOTAENEHUS HA MOMEHT BPEMEHN
t,-(SWp,,-) paBHa Aone Kg,, NPOrHO3MPYEMOMN UHTEHCUBHOCTM NOTOOTAENEHNUS Ha MOMEHT BpeMeHU f; 4 (SWPH) ¢ po6aene-
HUeM BpeMeHM nntoc gona (1 — Kg,,) Tpebyemoit MHTEeHCMBHOCTI MOTOOTAENEHNUs MPU CYLLIECTBYHOLLIMX YCMOBMSX 3a Npo-

weaLwuin nepuog (Swreq), rae Kg,, Onpeaenstor no dopmyne

kg,, = exp(—incr/10).

R3: Kak yKkasaHO BbllLle, 4R BLIMUCIEHUS NPOTHO3UPYEMOA MHTEHCMBHOCTM MOTOOTAENEHUS JOMYCKAIOT, YTO Tpe-
Byemasn yBraxXHeHHOCTb KOXM TeopeTudecku Gonblue 1. MockonbKy noTepu Tenna npu UCnapeHn orpaHuyeHsl NoBepX-
HOCTLIO CMOS BOALI, TO €CTb MOBEPXHOCTLIO Tena, NMPOrHo3upyemas yBnaXHeHHOCTb KOXW He MOXeT 6biTb Gonble 1. 3To
NPOMCXOAUT, Koraa NPOrHo3MpyeMasi UHTEHCMBHOCTb MOTOOTAENEHUs NPEBLILLAET MaKCMMAarbHYI0 MNOTHOCTL TENOBOMo
MnoToka Npu ucnapeHun Gonee YeM B ABa pasa.

A.12 BuluncneHue pektanbHOM TemMrneparypbl
HakonneHue Tenna B opraHuame 3a NPOLUEALUMIA NEPUOL Ha MOMEHT BPEMEHH {; BLIMMCIISIIOT Mo hopMmyne

S =Epeq—Ep+Seq- (A.30)

HakonneHue Tenna B opraHu3me NpUBOAMT K MOBLILLEHUIO BHYTPEHHER TeMnepaTypbl Tefla C y4eTOM NOBbILEHNUS
Temnepatypbl KOXWU. [Jonio Macchl Tena npu cpefHei BHyTpeHHel TeMnepaType Tena BLIYUCTAOT No dopMyne

(1-a)=0,7+0,09(t,, — 36,8). (A.31)

Hona maccel Tena orpaHnyeHa

0,7 npu t,, < 36,8°C;

0,9 npu t,, > 39,0°C.

Ha pucyHke A.2 npuBefeHo pacnpefieneHue TemnepaTtypbl B Tefe Ha MOMEHTEI BpEMEHH {4 1 ;. Icxoas us aToro,
Temnepartypy Tefla Ha MOMEHT BPEMEHU {; MOXHO BLIYNCAUTL CEAYIoLUM 06pasoMm:

1|9 Lo~ boin ®

o gty x| (A.32)

t .= —t, . —+
sk,12

—_— Lt . -
cr,i cr,i-1
1-% 5 w, 2

13
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PekTtanbHyto TemnepaTypy BblYUCNAOT B COOTBETCTBMU CO CNEeAYyHOLW UM BblpaXxeHnem

= , 27N - 1962 W -,-1'31

el Te-1+4 . (A.33)

PucyHok A.1 — Cxema onpefeneHns nporHo3vpyemMoii UHTEHCMBHOCTM NoTooTaeneHus (Swp)
1 NPOrHO3MpyeMoli NI0THOCTU TEN0BOr0 NOToka npu ucnapexnumn (Ep)

14
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PvicyHok A.2 — PacnpefieneHve Temneparypbl B Tefie Ha MOMEHTbI BpemeHn f/ 11 f(
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MpunoxeHne B
(cnpaBouHoe)

Kputepun oueHKU 4ONYCTUMOro BpeMeHu npebuiBaHnA B ropayveii cpeae

B.1 BBegeHue

K oU3snonornyeckum KputepusmM, UCnonbyeMbiM AN onpefeneHna MakcumManbHO AoNyCTUMOro BpeMeHu npebbl-
BaHuWs B ropsveil cpeae, OTHOCAT:

- aKKNMMaTU3MpOBaHHOCTL UMW HeaKKNMMaTU3UPOBaHHOCTL CyObeKTa,

- MaKCMMarbHyH0 YBMaXHEHHOCTb KOXN Wy

- MaKcuMMarbHY0 UHTEHCUBHOCTbL NOTOOTAENEHNUS SW,p .y,

- paccMoTpeHWe MNpoLeHTUNeln TpyaocnocobHoro HaceneHuns yposHeit 50 % («cpegHecTaTUCTUYECKUIA» UK «Me-
AWaHHblii» cybbeKkT) U 95 % (0CHOBHasA COBOKYMHOCTL CyOLEKTOB, NOJBEPXEHHbIX BO3AEUCTBUIO TEPManbHON cpeabl),

- MaKCUMarbHyIo NoTepio Bofbl Dp..;

- MakcuMmarbHyo peKTarbHyto TeMneparypy.

B.2 AKKNUMaTU3MpOBaHHOCTb U HEAKKNMMaTU3UPOBaHHOCTb cy6be|cros

AKKIMUMaTU3UPOBaHHbIE CYObEKTHI MOTYT NoTeTb 6onee 06unLHo, Gonee paBHOMEPHO NO NOBEPXHOCTU Tena u no-
TEloT paHblle, YeM HeaKKIIMMaTU3MpoBaHHble cyGbeKThl. [pu paboTe B ropsyeit cpege aTo NPUBOAUT K CHUKEHWIO YPOBHSA
3anaca Tenna B opraHu3Me (BHYTpeHHel TeMnepaTypbl Tena) U cepAeqHO-COCYANCTON HEQOCTAaTOMHOCTU (HU3KOMY Nynb-
cy). Kpome Toro, U3BECTHO, YTO aKKITMMaTU3UPOBaHHbBIE CYOBLEKTHI TEPSIIOT MEeHbLLUE COMN Yepes NOTOOTAENeHNe U NOSTOMY
cnoco6HbI BhiAEpXaTh GonbLUyio NoTepio BoAbl.

3T pusnonornyeckue pasnuuus MeXxay akkiuMaTusupoBaHHEIMU U HEAKKNMMaTU3NPOBaHHBIMKY CyGbekTaMu Ume-

HOT BaXHO€ 3Ha4eHUe Npu ONpeAEneHnn w .., SWmaX'

B.3 MakcumanbHan yBNaXHEHHOCTb KOXHU Wy, ..

MakcumarneHasa yBnaxHEHHOCTb KOXKU UMeeT 3HadeHue 0,85 Ana HeakknumaTuaupoBaHHbIX cybbekToB 1 1,0 Ans
aKKTMMaTW3NpPOoBaHHbIX paboTHUKOB.

B.4 MakcumManbHas UHTEHCUBHOCTb NOTOOTAENEHUA SW,, .

MakcumarbHasi MHTEHCUBHOCTb MOTOOTAENEHUS MOXET ObiTb BbIMUCNIEHA C UCMOSB30BAHUEM CIIEAYIOLMX COOT-
HOLLEHMWIA:

SWnay = 2.6 (M—32) Ap,,

max

A€ SWya — MakcuManbHas UHTEHCUMBHOCTL NOTOOTAENEHNS, rd, n3 gnanasoHa ot 650 o 1000 rfu.
unu

SWnax = (M =32) Ay,

r4e SWpay — MaKcMMansHas MHTEHCUBHOCTL NOTOOTAENEHNS, BT/M2, u3 guanasona ot 250 go 400 Br/m2.
Ans akkIMMaTu3npoBaHHbIX Cy6bekToB MakcumarnbHas MHTEHCUBHOCTL NOTOOTAENEHUS B cpeHeM Ha 25 % bonb-
e, YeM Ana cybbekToB 6e3 akknuMaTUusauun.

B.5 MakcuManbHoe 3HaueHne 06e3BOXUBaHUA U NOTepU BOAbI

Obe3BoxmBaHWe Ha 3 % BbI3bIBAET YBENUYESHUE YACTOThl CEPAESHHBIX COKPALLEHWIA U CHUXEHUE YYBCTBUTENBHOCTM
NOTOOTAENEHNS U NOSTOMY MPUHATO B KAYECTBE MaKCUManbHOro 3Ha4eHUs 06e3BOXMBaHMSA Ha NPOU3BOACTBE (He B apMuu
Unu y crioptcMeHoB). Mpn NpoAoMKUTENBHOCTU NpebbiBaHnA B ropaven cpeae oT 4 A0 8 4 KoadpdULMUEHT perngparauuu
coctaBnsieT 60 % y 50 % cybbekToB, He3aBUCUMO OT 06LLero KonuyecTsa BblgeneHHoro nota, 1 6onee 40 % B 95 % cny-
Yaes.

Ha ocHoBe aTuX 3Ha4eHuii yCTaHOBNEHa MaKcUManbHO AONYCTUMAaN NOTEpSA BOALI, paBHas:

- 7,5 % macchl Tena ans 50 % cy6vbekToB (Dpaxso):

- 5 % macchl Tena ans 95 % cy6bekToB (Dpyaxes)-

Moatomy npu perynsipHom notpebnenun sogsl (DRINK = 1) MakcumanbHO gonyctuMmoe BpeMms npebbiBaHus B ro-
psdei cpese MOXET ObITh BLIMUCIIEHO HA OCHOBE MaKCUManbHON NOTEPU XUAKOCTU, paBHOiA 7,5 % macchl Tena ans 50 %
cybrekToB 1 5 % macchl Tena ans 95 % cybbekTos.

Ecnu He npegycMoTpeHo obecnedeHue nutbesoi Bogoit (DRINK = 0), o6was notepsi XMgKoCTU B OpraHu3Me Aomx-
Ha 6bITb He Gonee 3 %.
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B.6 MakcumanbHoe 3HaueHue peKTarnbHOW TeMnepaTtypbl

B cooTBeTCTBUM C pekomeHaaumamu BO3 (TexHuueckuit noknag Ne 412, 1969)D: «OB6biuHO Ha OcHOBE pek-
TaneHOW TemnepaTypbl BbIMMCMAIOT BpeMs, CBbILIE KOTOporo HeobxofvMmo MpepBaTb KpaTKoBpeMeHHOE BO3feicTBue
BbICOKOW TemnepaTtypbl B nabopaTopun W He PeKOMEHAYeTCsa YBenu4YeHWe BHYTPEHHeld TemnepaTypbl Tena cBbllle
38 °C npu ANWTEeNbHOM €XeAHEBHOM BbINMONTHEHUN TSXKENbIX paboTy.

Ecnun cpepHaa pekTanbHaa Temnepatypa Yy rpynnbl paboTHUKOB B ropsadeii cpefe pasHa 38 °C, MOXHO nonararts,
YTO BEPOSATHOCTb AOCTUXKEHUSI Bonee BLICOKOI peKTaslbHO TeMnepaTypbl AN KOHKPETHOro cybbekTa orpaHuyeHa cneay-
IOLWUMUN 3HAYEHUAMM:

- 42,0 °C meHee Yem 1077 (He Bonee yem oguH pa3 B 40 neT, cpean 1000 pa6oTHukoB) (250 aHeN B roay);

- 39,2 °C meHee Yem 1074 (He Gonee oaHoro criyyas Ha 10 000 cmeH).

D dakTopel, BNUAIOLLME Ha 3[0pOBbe B YCNOBUSAX paboThl Npu BLICOKUX TemnepaTtypax. [loknaa Hay4HOW rpynnbl
BOS3. Cepusa TexHudeckux goknagos BO3, Ne 412. XKeHeBa, LUseiyapus, 1969.
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MpunoxeHune C
(cnpaBouHoe)

CkopocTb OOMeHa BelecTB

MeToabl onpefenenns ckopoctn obmMeHa BellecTB ycTaHoBreHsl B FTOCT P /ICO 8996. B Tabnuuyax C.1, C.2un C.3
npefcTaBneHsl Tpu cnocoba (oT npocToro K bonee ToMHOMY) onpeAeneHnst ckopocT obMeHa BelyecTB ANA pasnyHbIX
BWL 0B 4EATENbHOCTMU.

Ta6nuya C.1— Knaccudukaums ckopocTu obmeHa BelecTs (BT/M2) no BUAam [ eSTerbHOCTH (U3MEHEHO B COOTBET-
ctBumn ¢ FOCT P ICO 7243). NpuBeaeHHbIe 3HAaYEHUS1 YCTaHOBIEHbI ANSi HENPEepLIBHOW paboThl CO cpefHe NPoAoIXMu-
TenbHOCTbIo 60 MUH

CkopocTb
Knacc obmeHa Mpumepsbl
BeLLecTs, BT/M2
OtabIx 70 CNOKOWMHBIA OTALIX B MOMOXEHUAX CUAS, CTOA
OueHb HU3Kas akTUBHOCTb 90 Ilerkas pyvHasi paboTta (MMcbMO, neyataHue, YepyeHue), pabota py-

KaMu (paﬁoTa ¢ HebonbLMMK WHCTpYMEHTaMW Ha BepcCTake, OCMOTP,
c6op|<a WU COPTUPOBKA JTerkKuX MaTepuarnos)

Huakasi akTMBHOCTb 115 PaBoTa pykaMu U Horamu (yrnpaBrieHMe TPaHCNOPTHLIM CPEACTBOM B
HOpMarbHbIX YCIOBUSIX, paboTa HOXHLIM NepeknioHaTeneM unu nega-
Nblo); MexaHWveckas obpaboTka ¢ UCMONb30BaHUEM HU3KOBOJIBTHBIX
WHCTPYMEHTOB; ferkas nporyska

YMepeHHas akTUBHOCTb 145 OnuTensHas pabota KucTeit n pyk (3abusaHue reosgen, pabota Ha-
nunbHWKOM); paboTa pykamu U Horamu (ynpasneHwe camocBanamu,
TpakTopamu Unu AOPOXKHO-CTPOUTENBHEIMWA MaLLMHAMK)

OT ymepeHHol A0 BbICOKOK 175 PaGoTta pykamu U TynosuweM; paboTa NHEBMaTUYECKUM MOSOTKOM,
aKTUBHOCTU cbopka TpakTopa, Yepegytowasnca obpaboTka yMepeHHO TsKenoro
rpysa, TorkaHue WnNU NepeMeLleHne BOMOKOM FErkux Tenexek WUrm
Tayek, xoabba co CKOPOCTLIO OT 4 A0 5 kKM/M; ynpaBrneHne CHEroXo[0Mm

Belcokas akTUBHOCTb 200 MHTeHcMBHasn paboTa pykamMu U TyNnoBULLEM; NEPEHOC TSKENOro rpy-
3a; pabota nonaroil; pabota MONOTOM; cnun AepeBbEB GEH30MUMOIA,
cKkalumBaHue TpaBbl BPYYHYIO; pbiTbe TpaHLUei; xofbeba co CKopoCTbio
oT 5 f0 6 KM/M.

TonkaHue unu BykcupoBaHne TAXENOrpyXeHbIX PYYHBIX Tenexek unu
Tayek; obpybka nuTbs; yknagka 6eToHHbIX GrOKOB; ynpaBneHWe CHe-
roxofiom B ycrioBusix 6e310poxbs

OueHb BbICOKaA aKTUBHOCTb > 230 OuyeHb UHTEHCUBHAA AEATENBHOCTb OT BLICTPOro A0 MaKCUMasbHOMO
Temna; pabota TONOpPOM; WHTEHCUBHAs paboTa nonaToi; nogbLem no
necTHUUaM, pamnam unu Tpanam; Geictpas xogbba ManeHbKUMHU Wa-
ramu; 6er; xoabba co ckopocTblo Gonee 6 KM/, Nporynka no rnyGoko-
MY pbIXITOMY CHery

Ta6nuya C.2 — CkopocTb 06MeHa BelecTs (BT/M2) B 3aBUCUMOCTH OT 3aAeiiCTBOBAHHOI YacTh Tena U UHTEHCHUB-
HOCTU paboThl 3TON YacTu Tena

Paboyas Harpyska
3apelicTBOBaHHasA YacTb Tena
nerkas cpeaHan TAXenas
Ob6e kuctu 65 85 95
OpHa pyka 100 120 140
Ob6e pykm 135 150 165
Tynosuiye 190 255 345
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Tabnuya C.3 — CkopocTb 06MeHa BeLeCTB ANs TUMUYHbLIX BUAOB AesATeNbHOCTU

Bug aesaTtensHocTn CkopocTk 06MeHa BelecTs, Br/m?
CoH 40
OThbIX B No3e cuasa 55
OTabIX B No3e cTos 70

Xoabba no TBepAOW FOPM3OHTANBHON NOBEPXHOCTH PaBHOMEPHLIM LLIAroMm:
1) 6e3 rpysa co CKOpPOCTbIO:

- 2 KMM 110

- 3 KMM 140

- 4 kMM 165

- 5 kMM 200
2) c rpysom:

- 10 kr, 4 kMM 185

- 30 kr, 4 kmM 250

MoabeM No TBEPAOMY CKIOHY PaBHOMEPHBIM LLaroMm:
1) 6e3 rpysa:

- YKIOH 5°, 4 kMM 180

- YKIOoH 15°, 3 kM/M 210

- YKIOoH 25°, 3 kM/M 300
2) c rpyaom 20 «r:

- YKIOH 15°, 4 km/y 270

- YKMOH 25°, 4 kMm/y 410
Criyck No CKIOHY CO CKopocThio 5 kM/Y 6e3 rpyaa:

- YKIOH 5° 135

- YKIOH 15° 140

- YKIOH 25° 180
MogwveM no nectHuue nog yrnom 70°, ckopocTb nogbema 11,2 M/MUH:

- Bes rpysa 290

- crpysom 20 kr 360

TonkaH1e Unu NepeTArvBaH1e TeNeXKn, CKOPOCTb ABWKEHNUS 3,6 KM/, rMagkuii NyT,
TBEpAas onopa:

ycunume TonkaHus — 12 kr 290
ycunue nepetarueanna — 16 kr 375
TonkaHWe Tauku, rMagKkui NyTb, CKOPOCTb ABUXEHUA 4,5 KM/, pe3uHOBblE LUMHLI, 230

macca rpysa 100 kr

Pa6ota HanunbHUKOM:

- 42 xopa HanunbHUKa B MUHYTY 100

- 60 xof0B HaMUMbHUKa B MUHYTY 190
Pabota MonoTkoM, ABYMA pykaMu, Macca MonoTka 4,4 kr, 15 ynapos B MUHYTY 290
MnoTHuuUkas pabota:

- pabota py4Hoii nuroit 220

- pabora MexaHW4eckoi nunow 100

- obTecbiBaHue 300
Knaaka kupnuya, NSTb KUpNUYEin B MUHYTY 170
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OkoHYaHue mabnuups! C.3

Bug aeAtensHOCTM

CkopocTk 06MeHa BellecTs, BT/m?

3aByHYMBaHWe BUHTOB 100
PbITbe TpaHLwei 290
PaboTa ¢ MexaHU4eCKUM MHCTPYMEHTOM:
- nerkas (Hanagka, coopka) 100
- cpefHAs (3arpyaka 3aroToBok) 140
- TsbKenas 210
PaboTa ¢ py4HBIM UHCTPYMEHTOM:
- nerkas (nerkas nonvpoBka) 100
- cpefHAs (nonuposka) 160
- Taxenas (TshKernoe cBeprieHne) 230
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NMpunoxexue D
(cnpaBouHoe)

TennousonsauuoHHbIe CBOUCTBA oAeXAabl

D.1 O6wue nonoxeHusa

JomkHbl ObITb pacCMOTPEHbI criefytoLue TENNON3ONALUOHHbIE CBOUCTBA OfleXAbl:
- TepMou3onALuS,;

- OTpaXeHUs! TEMII0BOro U3IyYeHUs;

- NPOHMLIaeMOCTb BOASIHOTO Napa.

D.2 Tepmousonsauusa

3Ha4eHuns koadhULMeHTa TepMoU3onAaLUK BbipaxatoT B krno. B Tabnuue D.1 npuBeaeHsl 3Ha4eHUs 6a3oBoro koag-
pULMeHTa TEPMOUIONALIMA HEKOTOPBIX KOMIMITEKTOB OfleXAb!.

Tabnuya D.1 — 3HayeHus 6a3oBoro koachdULMEHTA TEPMOU3ONALMN HEKOTOPLIX KOMNEKTOB OfeX bl

KomnnekT ogexabl I, ko
LUopTkl, pyballka ¢ KOPOTKUM pykaBoM, NnoaxoasLme 6ptoku, BbICOKME HOCKM (ronbgbl), 06yBb 0,5
Tpychl, py6aluka, obneratowine 6ptoku, Hockn, 0byBb 0,6
Tpychl, pabo4uii KoOMGUHE3OH, HOCKM, 0BYBb 0,7
Tpycel, py6aluka, paboynit KOMOGMHE30H, HOCKU, 06YBb 0,8
Tpychl, py6aluka, 6ptoku, pabounit xanat, Hocku, obyBb 0,9
LWopTel, MaiKa, Tpychl, pyballka, KOMBUHE30H, BEICOKME HOCKU (ronbdbl), 06yBb 1,0
Tpycel, Maitka, pybaluka, Gptoku, KypTKa, XUIET, HOCKKU, 0BYBb 1,1

D.3 OTpaxeHue TENNOBOro U3ny4yeHuns

B Tabnuue D.2 npuBegeHbl 3Ha4eHNA KoapuLmeHTa oTpaxeHns (F,) ANA pasnuyHbIX MaTepuasos ¢ antoMuHue-
BbIM MOKPBITUEM ANS OTPaXKEHMUS TENMOBOMO U3NyYeHUs.

Tabnuuya D.2 — 3HaveHns koadduLneHTa oTpaxeHns (F,) 4Ns pasnuyHbIX MaTepuanos

Marepuan MokpeiTne Fr
Xronok C arntoMUHNEBOIN KpackKoii 0,42
Buckosa C rMAHUeBoW antoM1MHUEBON onbroi 0,19
Apamug (keBnap) C MSAHLUEBOW antoMUHNEBOR OMbLrom 0,14
LLlepcTb C MMAHLEeBOW antoM1UHMEBON orbroi 0,12
Xronok C MMAHLEBOW aritoMUHMEBON OSBroi 0,04
Buckosa BakKyyMHOe MeTannM3npoBaHHoe ¢ antoMnuHmem 0,06
Apamug BaKyyMHO€ MeTannmanpoBaHHoe ¢ antoMUH1eM 0,04
LLlepcTb BaKyyMHOe MeTanfM3npoBaHHoe ¢ antoMnuHmem 0,05
Xnonok BaKyyMHOe METannMaupoBaHHoe ¢ antoMUHUeM 0,05
CTeKnoBoOnokHO BaKyyMHOe MeTannmanpoBaHHoe ¢ antoMUH1eM 0,07

CHWKeHNe NPONCXORUT TOMLKO AMA YacTy Tena, NoKpLITON cBeTooTpaxatoLei ogexgoii. B Tabnuue D.3 npusege-
Hbl AaHHbIE ANS OMPeAeneHrs Aj Ans 4acTi NOBEPXHOCTM TeNa, NOKPLITON CBETOOTPpaxXatoLLeil O exa0N.
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Tabnuya D.3 — OTHoweHNe Nnowaan YacTu Tena k obueit noBepxHOCTU Tena

YacTb Tena A,
lonosa u nuuo 0,07
lpyaHas kneTka n XueoT 0,175
CnuHa 0,175
Pyxku 0,14
Kuctu pyk 0,05
Beapa 0,19
Horu 0,13
Cronbl 0,07

D.4 NMpoHuuaeMocTb BOASAHOTO Napa

Ha conpoTtusneHune ofexabl UCMAPEHUIo BRark CUNbLHO BIKUAET CNOoCOBHOCTL MaTepuanoB NpomnyckaTb BOAsHbIEe
napbl Npu onpeaeneHHoM AaBfieHUM, NOSTOMY COMNPOTUBIEHUE UCNapeHuto MOXeT BbiTb onpesienieHo ¢ NOMOLLBIO MHAEK-
ca CTaT4YecKon BNaronpoHNLAeMoCTH (ip,) MNockonbKy HacTosIWMIA cTaHAapT He pacnpoCTpaHAETCA Ha cneunanbHYo
OB EXAY, CpefHee 3HAYEHNE jy,oy MOXET ObiTh NPUHATO paBHbIM 0,38.
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Mpunoxexnue E
(cnpaBouHoe)

KomnblotepHas nporpaMmma asnsi npoBeAeHUsi PacYeToB B COOTBETCTBUMN
C MOZAENbLI0 NPOrHO3MPOBAHUA TENSOBOW Harpy3Ku

E.1 O6wue nonoxeHusa

CooTBeTcTBUE MeXay 0603HaYeHUAMY, NpUBEJEHHBIMM B Tabnuue 1, u 0603Ha4eHUAMM, UCMONB3YEMbIMU B KOM-
NbIOTEPHO NporpaMme, npeacrasneHo B Tabnuue E. 1.
OneKTPOHHYH BEPCUIO AaHHON NporpaMMbl 4N NPOBEL,eHUS PacHETOB B COOTBETCTBUM C MOAEMNbLIO NPOrHO3MPOBaHNS
TennoBON Harpysku MOXHO MONY4UTb No crnegytolei ceoinke: http:/Amww.md.ucl.ac.be/hytr/new/Download/iso7933n.txt.

Tabnuya E.1 — CooTBeTcTBME Mexay 0603Ha4YeHUAMU, NPUBEAEHHBIMM B Tabnumue 1, n 06o3HaueHNsIMU, UCTONb3Y-

eMbIMU B KOMIMLIOTEPHOI Nporpamme

OGosHaveHve OBosHaueHue O6osHaveHve O6osHaueHue O6oszHaveHNe O6osHa4eHNe
B Tabnvue 1 B MporpamMme B Tabnuue 1 B nporpamme B Tabrinue 1 B nporpaMme

— defspeed Ereq Ereq t t
— defdir Eres Eres ta Ta
o — fy fel ty Tel
oy TskTerwg Felr FcIR ter Ter
o_q TskTerwg0 F Fr foreqm Tereqm
3 — Hy height tereqi Tereq
6 Theta edyn Hcdyn foreq it Tereq0
Apy Adu h, Hr tori Ter
Ay Ap I & Tast for i Ter0
A Ardu Iy g Iclst fox Texp
C Conv Iy Icl t Tr
Ce _ Lot st Itotst bre _
Corr,cl CORcl Ia dyn Tadyn tre,max _
Corla CORia 11 gyn Icldyn bei Tre
Corrtot CORtot Lot gyn Itotdyn tre it Tre0
ConE CORe Imst imst tsk.eq Tskeq
Cp — Imayn imdyn tsk eq nu Tskeqnu
Cres Cres incr Incr tsk eq el Tskeqcl
Csp spHeat K — teki Tsk
Dijm Dlim M Met tsk it TskO
Diim tre Dlimtre Pa Pa v —
Diimioss50 Dlimloss50 Psk.s Psk V, Va
Diimiossos Dlimloss95 R Rad Vy Walksp
Dnax Dmax Ireq Eveff Var Var
Dyaxs0 Dmax50 Rigyn Rtdyn w w
Diaxes Dmax95 S — w Work
DRINK DRINK Seq — W, —
ds; dStorage SWinax SWmax W, Weight
dSeq dStoreq Sw, — Wy —
E — Sw, SWp Winax wmax
Emax Emax SWy, ;1 SWp0 W, wp
E Ep SWieq SWreq Wieq wreq
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E.2 lNporpamma
' IHULUWAJTM3ALUUA

CLS

Monb3oBaTenb AomkeH y6eauTLCA B TOM, YTO Ha AaHHbIA MOMEHT B Nporpamme
AOCTYMHLI crieaytoLue napaMeTphl.

CTaHpapTHble 3Ha4eHUS AOSMKHBI BbITb 3aMeHeHbI haKTUMECKUMU 3HAYEHUSIMM
npu HeobxoaUMOCTH.

ObecnedeHne NUTLEBOW BOAON [OMKHO BbITh perynspHbiM, YToGbI paboTHUKK
Mornu ceo6oaHo notpebnath Bogy (DRINK=1), B npoTMBHOM cny4ae AOMmKHO
6bITb Ucnonb3oBaHo 3HadYeHne DRINK=0

weight = 75: 'Macca Tena, kr

height = 1.8: 'pocT Yenoseka, M

Adu = .202 * weight * .425 * height * .725

spHeat = 57.83 * weight / Adu

SWp=0

SWiot = 0: Tre = 36.8: Ter = 36.8: Tsk = 34.1: Tereq = 36.8: TskTerwg = .3
Dlimtre = 0: Dlimloss50 = 0: Dlimloss95 = 0

Dmax50 = .075 * weight * 1000

Dmax95 = .05 * weight * 1000

' SKCNOHEHLNANBbHBLIE B3BELLEHHBIE KOHCTAHTBI
' BHyTpeHHAs TeMnepaTypa Tena Kak hyHKUMS CKOpOCTU oBMeHa BeLLecTs:
' BpeMeHHas KoHcTaHTa: 10 MuH

ConstTeq = EXP(-1/10)

' TeMnepaTypa KOXuW: BpEMeHHas KOHCTaHTa: 3 MUH

ConstTsk = EXP(-1/ 3)

' MIHTEHCMBHOCTb NnoTooTAENeHUA: BpeMeHHaA KOHCTaHTa: 10 MuH

ConstSW = EXP(-1/10)

Duration = 480: 'npofoMmKUTENbLHOCTL MOCIIEA0BaTENBLHOCTM paboThl, MUH

FOR time =1 TO Duration

" MIHWUMAITM3ALMA MUH/MWH

TskO = Tsk: Tre0 = Tre: Tcr0 = Ter: TereqO = Tereq: TskTerwg0 = TskTerwg

' BBO HAYAIBbHbLIX MAPAMETPOB

' Monb3oearenb JorkeH ybeaUTbCA B TOM, YTO Ha JaHHbIA MOMEHT B NporpaMMe

' OCTYMHBI crieaytowue napaMeTpsbl. [Ans Toro 4Tobbl nonb3oBatens Mor
' BbICTPO NPOTECTUPOBATL NPOrPamMMy, B HacTOSALLEM CTaHAapTe (npunoxeHue E)

' NpuBefieHbl laHHbIE AN NEpBOro cryyasi.
Ta = 40: 'Temnepatypa Bo3gyxa, °C
Tr = 40: 'cpegHan Temnepartypa uanyyexus, °C

Pa = 2.5: 'napuuanbsHoe gaBrneHue BogsHoro napa, klla

Va = .3: 'ckopocCTb ABMXeEHUsi Bo3ayxa, M/c
Met = 150: 'ckopocTk 06MeHa BeljecTs, Br/m2

Work = 0: 'achcbeKTUBHAs MexaHU4eckast MOLLHOCTb, BT/M2

‘Mo3a no3a = 1 cuas, = 2 cTos, = 3 COrHyTOe NMONIoKEHNE

nosa =2

Icl = .5: 'cTaTyeckas TepMOU3ONALUA, KNO

imst = .38: 'MHAeKc cTaTuyeckoil BnaronpoHuuaemocTu, 6e3pasmepHasn BenuynHa
Ap = .54: 'yacTb NOBEpPXHOCTU Tena, NoKpbITast

‘cBeTOOTpaxatoLLeii ofexaon, 6espasmMepHas BenuumHa
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Fr=.97: 'ko3bdULMEHT U3ny4yeHus cBeTooTpaxaroLlei ogexabl, 6espasmepHasn BenuyuHa
‘(no ymonyaHnuto: Fr=0.97)
‘Ardu 6e3pasmepHas BenuuuHa
defspeed = 0: 'kof, =1, ecrim BBefleHa CKOpPOCTb NepeMeLLieHNUs YernoBeka,
'0 B NPOTUBHOM criy4ae
Walksp = 0: 'ckopocTb NepeMeLleHns Yyeroseka, M/c
defdir = 0: 'kof, =1, ecnu BBEAEHO HaNpaBneHne nepemMeLLeHna YenoBeka,
'0 B NPOTUBHOM cny4ae
THETA = 0: 'yron mMexay HanpasreHUeM [ABWKEHNS U HanpaeneHnem BeTpa, °C
accl = 100: 'kog =100, ecnn akKMMMaTU3UPOBaHHLIA CybbekT, 0 B NPOTUBHOM cryyae
' OphekTnBHAnA 30Ha oOnNyveHuns Tena
IF posture =1 THEN Ardu = .7
IF posture =2 THEN Ardu = .77
IF posture = 3 THEN Ardu = .67
" OLIEHKA MAKCUMAJTEHOM MHTEHCUBHOCTM NOTOOTAENEHUSA
' KAK ®YHKLMN CKOPOCTW OBMEHA BELLEECTB
SWmax = (Met - 32) * Adu
IF SWmax > 400 THEN SWmax = 400
IF SWmax < 250 THEN SWmax = 250
' Ons akkNMMaTM3UpoBaHHLIX cybbekToB (accl=100) MakcuManbHas UHTEHCUBHOCTL
' notooTaeneHusa bonblue Ha 25%
IF accl >= 50 THEN SWmax = SWmax * 1.25
IF accl <50 THEN Wmax = .85 ELSE Wmax = 1
' PABHOBECHAA BHYTPEHHAA TEMMEPATYPA TENA B 3ABUCUMOCTU OT
' CKOPOCTW OBEMEHA BELLECTB
Tereqm = .0036 * (Met-55) + 36.8
' BHyTpeHHsA TeMNepaTypa Tena B JaHHY0 MUHYTY NpU UCMOMNb30BaHUN
' 3KCNOHEHLUWansHOro yepeaHeHus
Tereq = Tereq0 * ConstTeq + Teregm * (1 - ConstTeq)
' HakonneHrue Tenna, cBsA3aHHOE C NOBbILUEHWEM BbIYMCIIEHHOW BHYTPEHHEN
' TemnepaTypbl Tena 3a NoCcnefHIo MUHYTY
dStoreq = spHeat * (Tcreq - Tereq0) * (1 - TskTerwgQ)
'MPOrHO3NPOBAHWE TEMIMEPATYPbI KOXX
' TeMnepaTypa KOXW B YCTORYMBOM COCTOSHUN
' [ina ogeToro cybbekTa
Tskeqcl = 12.165 + .02017 * Ta + .04361 * Tr + .19354 * Pa - .25315 * Va
Tskeqcl = Tskeqcl + .005346 * Met + .51274 * Tre
' [ina obHaeHHoro cybrekTa
Tskegnu =7.191 + .064 * Ta + .061 *Tr + 198 * Pa - .348 * Va
Tskegnu = Tskegnu + .616 * Tre
' BHa4eHne B faHHY0 MUHYTY Kak yHKLWA TepMon3onaumMmn ogexab
IF Icl >= .6 THEN Tskeq = Tskegcl: GOTO Tsk
IF lcl <= .2 THEN Tskeq = Tskeqnu: GOTO Tsk
' MnTepnonaunn Mexay sHa4eHUAMU 4NA O4ETOro N 0BHaXEHHOro cyOLEKTOB,
"ecnn 0.2 <kno <0.6
Tskeq = Tskeqnu + 2.5 * (Tskeqcl - Tskeqnu) * (lcl - .2)
' Temnepatypa KOXu B Aa@HHYIO MUHYTY NPWU UCMONbL3OBaHWUK
' 3KCNOHEHLWanbHOro yepeaHeHNs
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Tsk:
Tsk = Tsk0 * ConstTsk + Tskeq * (1 - ConstTsk)
' [laBneHue HacbILLEeHHOro BOAAHOro Napa npu Temneparype noBepxXHOCTU KOXU
Psk = .6105 * EXP(17.27 * Tsk / (Tsk + 237.3))
' BNIMAHWE OOEXObl HA KOSOPULIMEHTLI TEMJTOOBMEHA
' KoadhpuUUeHT cTaTudeckon TepmMon3onaumsa ogexabl
lelst = Icl * .155
' Oons nnowaaun NoBepXHOCTU Tena, NOKPLITOro ofex o
fel=1+.3*Icl
' KoadhpuuueHT cTaTtnyeckon TepMOM3ONSALMU NOrpaHNYHOro Ccrios Bo3ayxa
last =.111
' KoadhpmLUUeHT NonHoi cTaTnieckoin TepMounsonsaLmm
[totst = IcIst + last / fel
' OTHoCcUTENBHasA CKOPOCTb ABMXKEHNA BO3AyXa U NepeMeLLieHNs YenoBeka
IF defspeed > 0 THEN
IF defdir =1 THEN
' OgHoHanpaBereHHoe nepemeLleHne Yenoseka
Var = ABS(Va - Walksp * COS(3.14159 * THETA / 180))
ELSE
' BceHanpaBneHHoe nepeMeLLeHne Yenoseka
IF Va < Walksp THEN Var = Walksp ELSE Var = Va

END IF
ELSE
' CTaljMoHapHas unu HeonpeaeneHHasa ckopocTb NepeMeLLeHNs YenoBeka
Walksp = .0052 * (Met - 58): IF Walksp > .7 THEN Walksp = .7
Var = Va
END IF

' KoahpuumneHT AnHamMu4eckoin TepMon3onauma ogexasl
' MonpaBo4HbIi KO3 DULMUEHT ANA TEPMOU3ONALIMK oaeXabl BerieacTeue BeTpa (Var) u
' nepemeLLeHunA Yenoseka (Walksp)
Vaux = Var: IF Var > 3 THEN Vaux = 3
Waux = Walksp: IF Walksp > 1.5 THEN Waux = 1.5
CORcl = 1.044 * EXP((.066 * Vaux - .398) * Vaux + (.094 * Waux - .378) * Waux)
IF CORcl > 1 THEN CORcl =1
CORia = EXP((.047 * Var - .472) * Var + (.117 * Waux - .342) * Waux)
IF CORia > 1 THEN CORia =1
CORtot = CORcl
IF lcl <= .6 THEN CORtot = ((.6 - Icl) * CORia + Icl * CORcl) / .6
[totdyn = Itotst * CORtot
IAdyn = CORIia * last
Ieldyn = Itotdyn - IAdyn / fel
‘ UIHaeke BnaronpoHuLiaeMocTu
' MonpaBoYHbIA KOShdULMEHT ANSA UHAEKCa BNAronpoHULIaeMOCTH BCNECTBUE BETPa U
' NnepemeLLeHVs YenoBeka
CORe = (2.6 * CORtot - 6.5) * CORtot + 4.9
imdyn = imst * CORe: IF imdyn > .9 THEN imdyn = .9
' AMHamu4eckoe conpoTUBREHWE UcnapeHuto Bnaru
Rtdyn = ltotdyn / imdyn / 16.7
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' TEMNJTOOBMEH
' TennooBmeH Yepes fgbixaTenbHble MyTU 3@ CHET KOHBEKLUMW U UCNapeHWs

' TeMnepaTypa BblfblXaeMoro Bosgyxa

Texp =28.56 + 115 * Ta + .641 * Pa

Cres =.001516 * Met * (Texp - Ta)

Eres =.00127 * Met * (59.34 + .53 * Ta - 11.63 * Pa)
' CpefHAs Temnepatypa ogexasl: Tcl
" nHaMnyecknii kKoshpULIMEHT Tennonepeaadn 3a cHeT KOHBeKUUU

Z=35+52*Var

IF Var>1THEN Z=8.7 *Var " .6

Hedyn = 2.38 * ABS(Tsk - Ta) » .25

IF Z > Hedyn THEN Hedyn =Z

auxR = 5.67E-08 * Ardu

FclR=(1-Ap)*.97 + Ap * Fr

Tel=Tr+ 1
Tel:
' KoshpuuneHT Tennonepegayn 3a cHeT UanyveHns

Hr = FcIR *auxR * ((Tel + 273) A 4 - (Tr + 273) * 4) / (Tcl - Tr)

Tel1 = ((fel * (Hedyn * Ta + Hr * Tr) + Tsk / Icldyn)) / (fel * (Hedyn + Hr) + 1 / Icldyn)

IF ABS(Tcl - Tel1) > .001 THEN

Tel = (Tel + Tel1) /2
GOTO Tcl

END IF
' TennooBMeH 3a cHeT KOHBEKLMW WU U3NyYeHUs

Conv = fcl * Hedyn * (Tel - Ta)

Rad = fel * Hr * (Tel - Tr)
' MakcumarnbHbIA TEMMOBOIR NOTOK 3@ CHET UcnapeHns

Emax = (Psk - Pa) / Rtdyn
' TpebyeMblIii TENNOBOIA NOTOK 3@ CHET UCTMIAPEHUSA

Ereq = Met - dStoreq - Work - Cres - Eres - Conv — Rad
"MHTEPMNPETALUNA
' Tpebyemas yBnaxHEHHOCTb KOXW

wreq = Ereq / Emax
' Tpebyemast UHTEHCUBHOCTb NOTOOTAEMNEHUSA
' Ecnun Tpebyemas NnoTHOCTL TEMNSIOBOro NOTOKa 3a CHET UCNapeHust MeHblue
unu paeBHa 0: NoToOTAEMNeHNe OTCYTCTBYET
IF Ereq <= 0 THEN Ereq = 0: SWreq = 0: GOTO SWp
Ecnn makcumaneHas NnoTHOCTb TEMMOBOro NOTOKa 3a CHET UCNapeHnss MeHblue

Unun paBHa 0: MHTEHCUBHOCTb NOTOOTAENEHNS - MakcuManbHas
IF Emax <= 0 THEN Emax = 0: SWreq = SWmax: GOTO SWp
Ecnu Tpebyemas yBnaxHeHHOCTb Koxu Sonblue 1.7:
WHTEHCWBHOCTb NOTOOTAENEHNS - MakcuMmarnbHas

IF wreq >= 1.7 THEN wreq = 1.7: SWreq = SWmax: GOTO SWp
Tpebyemas adhpeKTUBHOCTL UCNapeHns

Eveff=(1-wreq " 2/2)

IF wreq > 1 THEN Eveff = (2 -wreq)*2/2

SWreq = Ereq / Eveff

IF SWreq > SWmax THEN SWreq = SWmax
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END
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SWp:
' MporHosnpyeMas UHTEHCUBHOCTL NOTOOTAENEHUS NPWU UCMONb3oBaHUM
' 3KCNOHEeHUManeHoro yecpeaHeHus
SWp = SWp * ConstSW + SWreq * (1 - ConstSW)
IF SWp <=0 THEN Ep = 0: SWp = 0: GOTO Storage
' MporHoanpyeMelil TEMNOBOWA NOTOK 3@ CHET MCNapeHUs
k = Emax / SWp
wp =1
IF k>= .5 THEN wp = -k + SQR(k * k + 2)
IF wp > Wmax THEN wp = Wmax
Ep = wp * Emax
' HakonneHnue Tenna B opraHname
Storage:
dStorage = Ereq - Ep + dStoreq
' IPOrHO3UPOBAHME BHYTPEHHEWM TEMMEPATYPbI TENA
Ter1 = Ter0
TskTer:
' Oons Macckl Tena npu onpegeneHHol TemnepaType NoBepXHOCTA KOXM
TskTerwg = .3 - .09 * (Ter1 - 36.8)
IF TskTerwg > .3 THEN TskTerwg = .3
IF TskTerwg < .1 THEN TskTerwg = .1
Ter = dStorage / spHeat + Tsk0 * TskTerwg0 / 2 - Tsk * TskTcrwg / 2
Ter = (Ter + Ter0 * (1 - TskTerwg0 / 2)) / (1 - TskTerwg / 2)
IF ABS(Ter - Ter1) > .001 THEN
Ter1 = (Ter1 + Ter) / 2: GOTO TskTer
END IF
' MTPOMHO3MPOBAHME PEKTAIIBHOW TEMIMEPATYPHI
Tre=TreO + (2*Ter-1.962*Tre0-1.31)/9
IF Dlimtre = 0 AND Tre >= 38 THEN Dlimtre = time
' KoshhULIMEHT MOMHOM NoTepy Bofsl B MUHYTY (BT/M2)
SWhot = SWiot + SWp + Eres
SWihotg = SWiot * 2.67 *Adu /1.8 /60
IF Dlimloss50 = 0 AND SWhotg >= Dmax50 THEN Dlimloss50 = time
IF Dlimloss95 = 0 AND SWhotg >= Dmax95 THEN Dlimloss95 = time
IF DRINK =0 then Dlimloss95 = Dlimloss95 * 0.6: Dlimloss50 = Dlimloss95
' KoHey, yukria no NpogormKUTenbHOCTU
NEXT time
‘ Belumncnenue Dlim
IF Dlimloss50 = 0 THEN Dlimloss50 = Duration
IF Dlimloss95 = 0 THEN Dlimloss95 = Duration
IF Dlimtre = 0 THEN Dlimtre = Duration
PRINT "tre="; Tre
PRINT "SWhtotg="; SWtotg
PRINT "Dlimtre="; Dlimtre
PRINT "Dlimloss50="; Dlimloss50
PRINT "Dlimloss95="; Dlimloss95



Mpunoxexue F
(o6a3arenbHoe)

Mpumepbl pacyeToB B COOTBETCTBUMU

C MoZenbio NPOrHO3MPOBaHUA TENNIOBOM Harpy3ku

FOCT P 57794—2017

B AaHHOM NPUMOXEHUW NpUBeSeHbl BXOAHbIE AaHHbIE N pe3ynbsTaThl BEIMUCIIeHNIt AN 4ECSTU pasnuyHbIX YCIOBUI

Tpyaa. OTW AaHHble JOMKHbI BbITb UCMNOMNBL30BaHE! ANA MPOBEPKN KaXA0N BEPCUU NpOrpamMMbl, NMOATrOTOBIEHHOW B COOT-
BETCTBUM C MPUIOXeHUeM E, Ha KOpPEeKTHOCTb PeaynsTaToB ¢ TOYHOCTbLIO BelMucneHuii go 0,1 °C ans nporHosnmpyemoi
peKkTansHon Temnepatypbl U 1 % ANA NoTepu Bogbl.

MpuBefeHHblE AeCATb pasNUUHbIX YCNOBUA TpyAa Oblnn BeIOpaHbl AN TECTUPOBAHUA BCEX KOMMOHEHTOB

nporpammel.
MapameTpoi MpuMepbl ycrioBun Tpyaa
(eAuHmLA n3EpeHNs) 1 | 2 ‘ 3 | 4 | 5 | 6 | 7 | 8 9 10
AKKITMMaTU3NPOBaHHOCTb Ha Oa Oa Het HeTt Oa Her Het Oa Ha
MonoxeHune Ctoa | Ctoa | Ctoa | Ctos | Cugsa | Cuga | Ctoa | Ctoa | Ctoa | Crosa
t,(°C) 40 35 30 28 35 43 35 34 40 40
p, (kMa) 2,5 4,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
t.(°C) 40 35 50 58 35 43 35 34 40 40
v, (M/c) 0,3 0,3 0,3 0,3 1,0 0,3 0,3 0,3 0,3 0,3
M (BT/m2) 150 150 150 150 150 103 206 150 150 150
I (kno) 0,5 0,5 0,5 0,5 0,5 0,5 0,5 1,0 0,4 0,4
O (rpagycsl) 0 0 0 0 0 0 0 0 0 90
CkopocTb (r':;g;ameu.teHMﬂ 0 0 0 0 0 0 0 0 0 1
te (°C) 37,5 39,8 37,7 | 41,2 37,6 37,3 39,2 41,0 37,5 37,6
MoTeps Boabl () 6168 | 6935 | 7166 | 5807 | 3892 | 6763 | 7236 | 5548 | 6684 | 5379
Djim tre (MUH) 480 74 480 57 480 480 70 67 480 480
Djimiossso (MUH) 439 385 380 466 480 401 372 480 407 480
Djimiossgs (M1H) 298 256 258 314 463 271 247 318 276 339
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MpunoxeHune A
(cnpaBouHoe)

CBegeHunA 0 COOTBETCTBMU CCbINTOYHbIX HALWMOHANMbHbLIX CTAHAAPTOB
MeéXAyHapoaHbIM CTaHaapTam, UCNOoNMb3OBaHHbIM
B KayecTBe CCbINTOYHbIX B NPUMMEHEeHHOM MeXAYHapOoAHOM CTaHOapTe

Tabnunya OAA1
O60o3HayeHne cCbINoYHOro CteneHb O6o3Ha4yeHWe N HauMeHoBaHWe
HauWoHanbHOro cCTaHapTa COOTBETCTBUA COOTBETCTBYIOLWEro MexayHapoaHoro ctaHgapTa
[OCT P UCO 7243—2007 IDT ISO 7243:1989 «TepmarnbHas cpefia. PacyeT TeNnoBoW Harpy3ku
Ha paboTaroLlero YenoseKka, 0OCHOBaHHbIA Ha nokasarene WBGT
(TeMnepaTypa BnaxHoro Lwapuka ncuxpomeTpa)»
[OCT P NCO 8996—2008 IDT ISO 8996:2004 «3proHomuKka TepmanbHOW cpeabl. Onpepene-
HWe ckopocTh obMeHa BeLLecTB»
[OCT P UCO 9886—2008 IDT ISO 9886:2004 «3proHomumka. OLeHKa TeMnepaTypHOI Harpy3ku
Ha ocHoBe (PU3NOMOrNYECKUX N3MEPEHUAN
[OCT P UCO 13732-1—2015 IDT ISO 13732-1:2006 «3proHoMUKa TepMarbHOW cpeabl. MeTo-
[bl OLEHKM peakUuuu YenoBeka Npu KOHTaKTe ¢ MOBEPXHOCTAMU.
YacTb 1. [opavme noBepxHOCTU»
MpumeyaHune — B HacTosAwel Tabnuue ncnonb3oBaHo criegytollee ycnosHoe ob6o3HayeHne CTeneHn cooT-

BETCTBUSA CTaHAapTOB:
- IDT — naeHTHYHble CTaHAapThI.
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YK 331.433:006.354 OKC 13.180 T201

KntoueBble crioBa: SproHoMuKa, TepManbHas cpesa, TennoBas Harpyska, TennoBoii MOTOK, ypaBHEHWE Tenmno-
BOro 6anaHca, BHyTPEeHHSIA TeMneparypa Tena, UHTEHCUBHOCTb NOTOOTAENEHUS
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