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MpeauvcnoBue

Lenu v npuHumnbl cTaHgaapTusaumm B Poccuiickon ®eaepaumm yctaHoBneHsl PeepanbHbiM 3akOHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TexHU4eCKOM perynupoBaHumn», a npasuna NPUMeHeHUs1 HaLMoHanbHbIX
ctaHgapTtoB Poccuiickon ®eaepauym — MOCT P 1.0—2004 «CraHgaptusauus B Poccuiickon ®epnepauuu.
OCHOBHbIE MONOXEHUs»

CBepeHus o cTaHpapTe

1 NOArOTOBINEH TexHu4yeckum komuteTom TK 412 «TekcTunb», OTKPbITEIM aKUMOHEPHBLIM obLec-
TBOM «Bcepoccuiickuin HayuHo-uccneaoBaTenbcknin MHCTUTYT cepTudukaumn» (OAO «BHUUC») Ha ocHoBe
ayTeHTUYHOro NepeBoja cTaHAapTa, yKasaHHOro B nyHkTe 4

2 BHECEH YnpasneHuem TeXHUYECKOro perynupoBaHusi U ctaHgaptusauui PegepanbHoro areHTcTBa
Mo TeXHUYECKOMY PETrYNIMPOBAHUIO U METPONOrMN

3 YTBEP>X[OEH V1 BBEAEH B AEMCTBWE Mpukazom deiepanbHOro areHTcTBa no TeXHUYeckoMy pery-
NMPOBaHNIO 1 MeTporiorm oT 27 Hos6psa 2008 r. Ne 331-cT

4 HacToawui ctaHaapT naeHTudeH mexayHapogHomy ctaHaapTty MCO 15831:2004 «Opexaa. dusuno-
noruyeckoe BosfencTBUE. MeToa unsMepeHusa Tennousonaumm Ha TepmomaHekeHe» (ISO 15831:2004
«Clothing — Physiological effects — Measurement of thermal insulation by means of thermal manikin»).

Mpy NnprMeHeHUN HacTosILLEro cTaHAapTa pekoMeHAYEeTCA UCNONb30BaTh BMECTO CCbINTOYHBLIX MEXAYHa-
POAHLIX CTaHA4aPTOB COOTBETCTRYIOLLIME UM HaumMoHarnbHble cTaHAapTel Poccuiickon degepaunun, ceeaeHus o
KOTOpPLIX NpuBeAeHbl B AONOSTHUTENLHOM NpUnoXxeHun B

5 BBEJEH BINEPBbIE

UHpopmayusi 06 UMeHeHUAX K HacmosaweMy cmaHoapmy rybrukyemcsi 8 exe2o0Ho uszdasaemMom
UHGhopMayLUOHHOM yKazamerne «HauyuoHanbHbie cmaHlapmbl», a MEeKCM U3MEeHEHUU U 11oNpasoK — 6 exxeMe-
CAYHO U30asaeMbix UHOPMaYUOHHBIX yKasamenax « HayuoHanbHble cmaHOapmel». B criydae nepecmompa
(3aMeHbi) unu ommMeHsl Hacmosiweao cmaHdapma coomsemcemsyroujee ysedomieHue bydem onybnukosaHo
8 eXXeMeCsIYHO U30asaeMoM UHHOpMaUUOHHOM yKasamene «HayuoHaneHbie cmaHGapmbi». Coomeememey-
towas uHgbopmauyusi, yeedomreHue U meKkcmel pasMewaiomcesi makxe 8 UHghopmayuoHHol cucmeme obuje20
ronib3o8aHuUs — Ha ochuyuanbHoM calime @edeparibHo20 azeHmcmea 0 MEeXHUYECKOMY pe2yniuposaHuio U
Memporoeauu e cemu VIHmepHem

© CraHgapTtuHdopm, 2009

Hacroawuii ctaHaapT He MoXeT 6bITb MONHOCTLIO UMW YaCTUYHO BOocCnpousseaeH, TUpaXXKUposaH U pac-
NpocTpaHeH B KayecTBe orLManbHOro nsgaHna Ge3 pa3speleHna G>e,qepaanoro areHTcTea no TeXxHU4YecKo-
My perynuposaHuio U MeTponorum
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HAUMWOHANBbHBLIA CTAHOAPT POCCMUUCKOWNW SGEOREPALMUMU

Opexpa
®U3NONOMMYECKOE BO3SAENCTBUE
MeToa U3MepeHUs TeNNOU3oNSLUM Ha TEpMOMAHEKeHe

Clothing. Physiological effects.
Measurement method of thermal insulation by means of thermal manikin

Dara BBegeHna — 2010—01—01

1 O6nacTb NpUMeHeHusi

HacTtoswuin ctaHgapT yctaHaBnusaeT TpeGOBaHMH KTepMoOMaHeKeHy U MeTo UsMepeHUAa Tennionsona-
UMn Ha HeM, No3BonsAioLnue BOCNPpON3IBEeCTU peanbHble Npouecchbl Tennonepeaadn npu HoweHUn ogexabl
noTpebuTenieM B COCTOSIHUSAX NOKOS U ABWKEHWSI NPU HOPManbHbIX BHELWHUX YCNOBUSIX.

MpwumedaH e — Cpeam Npounx NnapameTpoB TENNONIONAUNA MOXKET GbiTb UCNONb3OBaHA ANA ONpeaeneHns
PU3NONOrMyYecKoro BO3AENCTBUSA, OKa3biBaeMOro oa4exaoM Ha niogew B 0cobbiX KTMMaTUHECKUX YCNOBUAX UMY BUAAX Aes-
TENbHOCTW.

2 TepMuHbI M onpeaeneHus

B HacToswem CTaHaapTe NnpuMeHeHbl crneaytolime TepMUHbl C COOTBETCTBYIOLLMMU onpeaerneHnaMu:

2.1 KOMNneKT ogexAabl: COBOKyrIHOCTb npeaMeToB oaeXxAdbl, 0AHOBPEeMeHHO HaleBaeMbIX Ha Tello.

2.2 Tennousonsauus oaexabl: OTHOWEHNE pasHULbl TeMnepaTyp NOBepXHOCTU KOXWU Nonb3oBaTend 1
OKpyXa toLen cpelbl K pe3ynbTUpyoLleMy NOoTOKY CyXoro tensfia Ha eanHuly nnowaan noBepxHOCTU KOXN.
MoTok CyXOoro Tenia MoXeT COCTOATb U3 NpoBoasdLlero, KOHBeKLUMOHHOIo UInn nsnyyaroLwero KOMnoHeHTa.

M punMmeyvyaHune— B 3aBMCUMMOCTM OT KOHEYHOro Has3Ha4YeHus! NPUMEHSAIIOT oaexay C pasnuquoﬁ Tennoun3onsa-
uunen.

2.2.1 obwasn Tennousonauua ogexabl I: O6lwana Tennonusonaumusa oaexabl OT «KOXU» MaHekeHa 10
okpyXatoLleli cpebl, BKMouasi o4eXay 1 norpaHUYHbIA CIIoi Bo3ayxXa, usMepeHHasi npy onpeaeneHHbIX ycno-
BUSIX HA MaHeKeHe B COCTOSIHUM MOKOSI.

2.2.2 pesynbTupylowan obwan Tennousonauua ogexas! I,: Obwas Tennonsonauma oaexasl ot
«KOXW» MaHeKeHa 00 OKpyXKaloLLen cpeabl, BKITovas oaexay U NorpaHnYHbIA Crnor Bo3ayxa, UamepeHHast npu
onpeaeneHHbIX YCNOBNSAX Ha MaHeKeHe B COCTOSIHUA ABUXKEHUSA.

3 YcnoBHble 0603HaYeHUS U €AUHULLbI U3MEPEHUA

a; — nnotaab NoBepXHOCTU CerMeHTa j Kopryca MaHekeHa, M2;

A — o6uas nrowaAb NOBePXHOCTM KOpryca MaHekeHa, M2;

f; — pons obLei nnoLaam noBepXHOCTU Kopnyca MaHekeHa, NpeAcTaBneHHast noLaabo MoBepXHOCTH
cerMeHTa j (koatbLMeHT NoLaau cerMeHTa i Kopnyca MaHekeHa);

H,— obLwas MoLHOCTbL HarpeBaHus, NoAaBaeMoro Ha MaHekeH, BT;

H;— MOLLHOCTL HarpeBaHus, NojaBaeMoro Ha CerMeHT j Kopnyca MaHekeHa, BT;

1, — oblas TennonsonsLmus KOMMIeKTa oaexXAbl MaHekeHa B COCTOHUM nokosi, K - M2/BT;

UzpaHne ocpmumanbHoe
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I, — pesynbTupytowwas obLuas TeNNonsonALmUa KOMNIeKTa OAeXabl MaHeKkeHa B COCTOSIHUW ABUWKEHNS,
K-M2%BT;

RH — oTHOCUTeNbHasA BNAaXHOCTb BO3AyXa B kKamepe AN KNMMaTUYeCKX UcnbiTaHui, %;

T, — TeMmnepaTypa Bo3ayxa B kamepe Ans KNUMaTUIeCKUX UCbITaHui, °C;

T, — cpepaHaAs TemnepaTypa NOBEPXHOCTU «KOXWU» MaHekeHa, °C;

T,;— TeMnepaTypa NoBEPXHOCTU KOXU» MaHEeKeHa B CerMeHTe j kopnyca MaHekeHa, °C;

Vv, — CKOpPOCTb NOTOKa BO3/lyXa B Kamepe Ans KNMMaTUHeCKUX UCTIbITaHUN, M/C.

4 MeTtoa ncnbiTaHuA

MpeameTbl KOMNAEKTa oaeXabl, MOANEXKaLUero UCMNbLITaHWO, HAAeBaloT Ha MaHEKEH B TOM e nopsiake,
Kak Npu nNpakTU4eckoM UCNonNb3oBaHUM o0AeXabl.

MaHekeH, npeaHa3Ha4eHHLIN AN U3amepeHnin nokasatens I, no pasmepam v hopme NpeacTaBnAOLLNIA
co6oit Teno B3poCnoro YenoBeka, ¢ NOABWKHLIMW HOraMn 1 PyKamu, paBHOMEPHO HarpeBaloT U3HYTPU A0
NOCTOAAHHO TeMNePaTypbl MOBEPXHOCTU KKOXMW» NO BCEMY Kopnycy. MaHekeH NoOMeLLatoT B KaMmepy Anst Knuma-
TUYECKNX UCTILITAHWUIA, B KOTOPO MOXHO YCTaHOBUTbL ONpeaeneHHyo TeMnepaTypy BO3ayxa, CKOpOCTb BO3AYLL-
HOro NOTOKA N KOHTPONMPOBATbL BMAXHOCTL BO3AYXa.

B okpyxatoLyto cpeay OT NMOBEPXHOCTU «KOXW» MaHeKeHa Yepes oaexay nocTynaeT Cyxoil TennoBown
NOTOK, M3MEPAEMbII NOcNe AOCTUXKEHUS CUCTEMOIN YCTOMYMBOrO COCTOAHUA, ONPEeaenieMoro ycTaHoBUBLUN-
MWCA NOCTOSAAHHBIMU 3HAYEHUAMMN TEMMEePaTyPbl MOBEPXHOCTU «KOXWN» MaHEKeHa 1 CKOPOCTU NoAaun TennoBo-
ro notoka. Mo OTHOLWEHWUIO TENSTOBOTO MNOTOKA K NNOLWAAN NOBEPXHOCTU «0GHaXKeHHOro» Kopryca MaHekeHa
pPacCHUTLIBAIOT TEMMNOU3ONALMIO KOMINNEKTa oAeXabl, YYUTLIBAA PasHULY TemnepaTyp NOBEPXHOCTU KKOXU»
MaHeKeHa 1 oKpyXatoLei cpeabl.

NamepeHue NpoBoaaT Ha MaHeKeHe B COCTOSIHWM MOKOA N/ B COCTOAHUN ABWXEHNUS kHOTaMU» U «pyKa-
MU» NPU orpeaeneHHOM Yncne ABUKEHUIA B MUHYTY U YCTAHOBNEHHOM PacCTOAHUN MEXAY HOraMu.

Mony4YeHHble 3HaYeHUA TENOM30NALUN NPEACTaBNAT TENNOU3ONAUMIO, 0GYCMOBIEHHYIO OAEXA0N 1
OKpY)XaloLWM croem Bosdyxa BOKpyr kopnyca MaHekeHa. OHW OTHOCATCS TONMbKO K KOHKPETHOMY KOMMIIEKTY
ofexabl U KOHKPeTHBIM YCIOBUSIM UCTILITAHWA, B YACTHOCTU, B OTHOLLEHUM [ABMXKEHUS BO3AYXa BOKPYr MaHe-
KeHa.

5 Annapatypa

5.1 MaHekeH

5.1.1 Pasmepbl u dopma

MaHekeH gomkeH OblTb M3roTOBMEH U3 MeTanna (MacTMacehl) U KOHCTPYKTUBHO NPeacTaBnaTe cobown
Tero B3pOCoro 4Yeroseka, T. €. COCTOSATb U3 cchoOpMUPOBAHHBIX @aHAaTOMUYECKM CXOXMX rOMoBbI, rpyau, XXUBO-
Ta, CMHbI, AroAuLL, PyK, NagoHein (kenaTenbHo ¢ BBITAHYTbIMU NanbLamu, YTo6bl MOXHO BbINo HageTs Nepyat-
Kn), Hor U cTon. MaHekeH [OOMKeH COCTosTb He MeHee 4YeM U3 15 cerMeHTOB Kopnyca, Temnepatypy
MOBEPXHOCTU KAXXA0M0 U3 KOTOPBIX MOXHO N3MEPSTh, OCYLLEeCTBMAsIS MOHUTOPUHT TeNSIOBOro notoka. Ha pucyx-
ke 1 nokasaHo pacronoxeHue aTux 15 cerMeHToB kopryca MaHekeHa. Ecrnin MaHekeH cocTouT Bonee yem 13
20 cermeHTOB kopnyca, 471 OLeHKWN AaHHbIX U3MEePEHNIA CMEXHbIe CEerMeHThl BO3MOXHO 06beANHATL, UCMOSb-
3ys cbopmyny (3), AN TOro, 4TOOLI NPUBU3NTL UX K CErMEHTHOW CTPYKTYpPE, N300paXeHHON Ha pucyHKe 1.

BbicoTa kopnyca MaHekeHa gormkHa coctaBnath (1,70 + 0,15) M npu nnowaam noBepxHOCTU Kopryca
(1,7 £0,3) M2,

Mponopuun Kopnyca MaHekeHa A0MKHbl COOTBETCTBOBATL NPOMNOPLMSM, YCTaHOBMEHHbIM NS ogexabl
CTaHAapTHLIX pa3mMepoB, T. K. HECOOTBETCTBME 3TUX Pa3MepPOB MOXET MOBMUATL Ha pesyrbTaThl UCTIbITAHUS.

na nsmeperuns nokasatens I; pyku n Horv MaHekeHa AOSHKHbI BbITb NOABUKHLIMUA B MECTaX UX coeauHe-
HWA ¢ NnevYamu, 6eapamm 1 KoneHAMN COOTBETCTBEHHO. [1Nsi uamepeHus obLLen pesynbTaTUBHOW TENMoN30ns-
Lun I, koMNneKTa ogexabl MaHekeH, MpuBeAeHHbIN B ABMXKEHNE MeXaHUYeCKUM NyTeM, Ao/KeH coBepllaTh
(45 + 2) ABOWMHbLIX Wara B MUHYTY 1 (45 + 2) ABOMHBIX ABWXXEHWUSA pykamu NPy nepekpeLnsaHnm B MUHYTY. Pac-
CTOsIHWE MexXay paccTaBfIeHHbIMU HOraMu, M3MepeHHoe OT BOMbLLOro Nanbla 0gHON HOMM 4o 60bLIOro Narsb-
Lua gpyrom, gomkHo coctasnaTe (63 = 10) cm, a paccTosiHMe Mexay pasBefdeHHbIMU pyKaMu, nsmepeHHoe
MexXay 3anscTbAMU y ocHOBaHWsA 6onblumx nansues, — (53 + 10) cm.
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PucyHok 1 — CxemaTuyeckoe pacnonoxeHue CerMeHToB KOpnyca MaHeKkeHa

5.1.2 TemnepaTtypa noBepXHOCTU

KoHcTpyKkuMelt MaHekeHa fomkHO 6biTb o6ecneveHo noaaepxaHue oANMHaAKOBOW MOCTOSIHHOW TeMnepa-
Typbl (34 + 0,2) °C Ha NOBEPXHOCTUN KaXAoro cermeHTa «0bHaXKeHHOro» Kopnyca npyu U3MepeHun Tennonso-
naumu.

[na namepeHua TeMnepaTypbl NOBEPXHOCTU KAXKAOMO CerMeHTa koprnyca MaHekeHa UCNOMNb3YoT OANH U3
COOTBETCTBYIOLWMX TENIOMEPHBIX AATYMKOB (TepMonapy, TepMOpe3nUcTop, Pe3UCTOPHLIN TepMoMeTp). 3TU
AaT4YUKN He OOSDKHBI BLICTYMATb 32 MOBEPXHOCTb Kopnyca MaHekeHa 6onee yem Ha 0,5 MM. OHU AOMKHBI BbITh
MeXaHUYeCKM XOPOLLO MPUKPENEeHbI K MOBEPXHOCTU MaHeKeHa U TEPMUYECKN CBA3aHbl ¢ Hel. K noBepxHOCTH
MaHeKeHa OOIKHbI ObITb NPUKPENnsieHbl NoABCASALME NPOBOAA, U NPeanoyYTUTENBLHO, YTODBLI OHU NpoXoaAuNn
BHYTPU MaHeKeHa.

Mpu noacyeTe cpegHelt TemnepaTypbl MOBEPXHOCTU KKOXM» MaHeKkeHa HeobXxoanMO y4nTLIBaTbL 3HaYe-
HWe NnoLLaamn NOBEePXHOCTU Kopryca MaHekeHa, OXBaTblBaeMO TEM UIU MHLIM aTYUKOM.

5.1.3 OGopypnoBaHue Ans HarpeBaHUA U U3MEPEHUS MOLLHOCTH

Kaxablin cermeHT kopriyca MaHeKkeHa A0mKeH ObITb OCHALLEeH HE3aBUCUMOW KOHTPOSTMPYEMOW CUCTEMON
HarpesaHWsi [JOCTATOMHO BBICOKOW MOLLHOCTM, u4TOBbl rapaHTMpoBaTb MOCTOSIHHYHO TemnepaTypy
(34,0 £ 0,2) °C NnoBEpPXHOCTM KaXkaoro cermeHTa kopnyca «0bHaKeHHOro» MaHekeHa.

Cyxoli TenmnoBoW NOTOK OT KOPryca MaHekeHa Yepes o4exay MOXHO onpeaenunTb, U3MepPsisi MOLLHOCTb,
Heobxoaumyto Ans nogaepkaHus MOCTOSAHHOM TemnepaTypbl NOBEPXHOCTU KaXA0To N3 CErMEHTOB B TeYeHue
BCEro L1Kna UcnbiTaHus.

O6opyaoBaHWe ANt USMepeHNst MOLHOCTM A40SMKHO o6ecneunsaTb TOYHOCTb CPeAHNX AaHHbIX Ha NpoTA-
YKeHWM BCero Lmka ncnbiTanus. Ero To4HOCTb gormkHa BbiTh B Npeaenax = 2 % sHavyeHus cpegHen MOLHOCTH,
nofgasaeMoM K KaKaoMy CErMeHTY Kopryca MaHeKeHa Ha MpoTsKeHUA BCero LMKna ncrbiTaHus.

5.2 Perynupyemas Kamepa Ans KNUMaTU4eCKUX UCMbITaHUN

5.2.1 O6wwue NonoxeHus

MaHekeH NnoMeLLatoT B perynupyemMyro Kamepy 4ns KnMMaTUYecKnX UCTbITaHnin pasMepaMn He MeHee
2x 2x2 M (anvHa x WrpuHa x BeicoTa). MoTok Bo3ayxa B kamepe MOXeT ObiTb FrOpU3oHTanbHbIM UK BEPTU-
KanbHbIM.

B npocTpaHcTBE Kamepbl Ha paccTosAHUM 0,5 M OT MOBEPXHOCTN MaHekeHa NapameTpbl He JOSKHbI Npe-
BblLLaTb CreayoLnX 3HaYeHNiA:

a) +1,0 °C — Temnepatypa Bo3gyxa;

b) £ 10 % — oTHocUTenbHas BNaXKHOCTb;

c) *+5 % cpedHero s3HauYeHNs — CKOPOCTb BO3AyXa;

d) Temnepatypa CTeH, nona 1 rnoTosfika He JOIMKHa OTKIOHATLCA OT cpefHel TemnepaTypbl Bo3ayxa
6oneeyemHa 1K.
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Bo BpeMsi Bcero uukna crbITaHUsl OTKITOHEHWUS HbKe MPUBEAEHHbIX NapaMeTpoB, USMEPEHH bIX B OOHUX U
TeX ke ToUYKax Kamephbl, He AOMKHbI NPeBbILIAaTL CNeayoLwnX 3Ha4YeHUn:

e) £ 0,5 °C — Temnepatypa Bo3ayxa;

f) £10 % — oTHOCUTENbHas BNaXHOCTb;

g) ckopocTb Bo3ayxa = 20 % cpefHero sHayeHus AN AaHHbIX, YCpegHEeHHbIX B Te4eHNE TPexX MUHYT.

5.2.2 [artuuk(un) Temnepatypbl Bo3gyxa

[ns KOHTPONS TemMnepaTypbl BO3AyXa B KaMepe B TEYEHNE BCEro LMKNa UCNbITaHUA MOXHO UCNOMb30BaTb
OMH AaTuMK ¢ obLen ToYHOCTbIo Nokasanuii + 0,15 °C nnoctosiHHOU BpemeHun He 6onee 1 MuH. OaHako npea-
NoYTUTENbHEN NCMOMNb30BaTh HECKOSLKO AaTYMKOB.

JaTtunku TemMnepatypbl criegyeT pasmeluaTs Ha paccTosiHum (0,5 £ 0,1) M oT MaHekeHa. Ecnun ncnonbay-
0T e AMHBIV AaTUMK, OH JOMMKEeH HaXxoAUTbCs Ha paccTosAHUM He MeHee 1,0 M Hag nonom kamepbl. Ecnu ucnones-
3YHOT HECKOJTbKO AaTYMKOB, OHW AOIDKHBI ObITh PACNONOXeHbl Ha 0AHOM YPOBHE, U UX MOKa3aHUA yCpeaHATCA.

5.2.3 Mpubop AnA u3MepeHNA OTHOCUTENTIbLHON BNaXXHOCTU

OonyckaeTcsa ncnonb3oBaHue noboro npubopa AN U3MEpPEeHUs OTHOCUTENbHOW BNAXHOCTU C TOY-
HOCTbIO NoKasaHuil He MeHee + 5 % 1 NoBTopPSIEMOCTbIO + 3 %. Bo BpeMsa ucnbiTaHua TpebyeTcst KOHTPONMpo-
BaTb MokasaTenu TOMbKO B OAHOM MecTe, YTobbl rapaHTUpoBaTb, YTO TpeboBaHUA K OQ4HOBPEMEHHOCTH,
N3NoXeHHble B 5.2.1, U K BpeMEHHOW 0AHOPOAHOCTU YOOBMNETBOPSIOTCA.

5.2.4 [JaT4yuK CKOpOCTU BO3ayXa

Onsa nsmepeHUs cKOpoCTU BO3AyXa B KaMmepe ANsl KNMMaTU4ecknx UCbITaHUi crieyeT UCMomnb3oBaTh
BCeHarnpasneHHbln aHeMomeTp. Pe3ynbTaThl U3MepeHuid, NonyvyeHHbIe B TeYeHne, No KpaHen mepe, 3 MUH B
MecTax, pacnoroXeHHbIX Yepes paBHble MHTepBanbl No BbicoTe (0,5 = 0,1) M BNnepean maHekeHa, OOIDKHbI
6bITb yecpeaHeHbl. Ecnv namepeHus NokasbiBaloT, YTO CKOPOCTb BO3JyXa He U3MeHsieTcst BO BpeMeHu bornee
yem + 0,1 M/c, Torga HeT HeOBXO0AUMMOCTU KOHTPONMUPOBAaTb CKOPOCThL BO3/lyXa BO BpeMsl UCTIbITaHUSI.

6 OT60p M NnogroroBka 06pa3sLLOB KOMNIIEKTOB OAeXAbl ANA UCNbITAHUA

XKenaTtenbHo NpoBecTU pa3AesibHO UCTILITAaHUS TPeX pasNuyHbIX 06pa3LLoB KOMNNEKTOB oaexabl. Ecnv
€CTb TO/IbKO 0AuH obpasel, KoMnsiekTa ogexasl, nocne NpoBeAeHHOro UCTbITaHUA ero criegyeT CHUMaTb U
HagesaTb 06paTHO Ha MaHekeH nepea cneayowmm UcnbiITaHueMm.

UcnbiTyemasn ogexaa AomKHa COOTBETCTBOBaTL MaHEKeHyY Mo pasmepy U pocTy.

He gonyckaeTcs CTUPKa Unn cyxas YnucTka ogexasl nepea ucnbliTaHueM, Tak kak 3Tn npoueaypbl MOryT
NOBMUSATL Ha pesynbTaThl UcNbITaHuA. OaHako, ecnu oaexaa noasepraeTcsl CTUPKE UMW YUCTKE, UX NPOBOAAT B
COOTBETCTBUU C TpeboBaHNAMU NAMATKA NO yXoAy, a B NPOTOKOMNE UCNbITaHWUI yKa3biBaloT UCNOMNb3OBaHHbIE
npoLenypsl.

Mepen ucnelTaHMeM ogexay KoHAUUMOHUPYIOT Npu TemnepaTtype (20 £ 5) °C n oTHocUTeNbHOW BNax-
HocTh (50 + 2) % nnn BelAEPXUBAIOT B KTMMATUYECKON Kamepe B TedeHue He MeHee 12 4 B yCTaHOBINEHHbIX Anst
UCNbITaHWUN KNMTUMaTUYECKUX YCNOBUAX.

7 lMopspok npoBeAeHUs1 UCNbITaHUA

Ha maHekeH HageBatoT KOMMNIEKT oaexabl, Noanexallnin UCbITaHUIo: KaXXAbIA NpegMeT oaexabl Haae-
BalOT Ha COOTBETCTBYIOLLYIO YacTb Kopryca Kak Npuv 06bI4HOM UCNOb30BaHNM.

Ana namepenna obleit TennonsonaLum I, MaHekeH ycTaHaBnBaT B HEMNOABWKHOM MOMOXEHUN Ha
BbIMPSAMIIEHHbIX HOrax 1 ¢ OMyLUEeHHbIMK Mo 6oKam pyKamu.

[ns usmepenns pesynbTupytoLlen obLueit Ten1onsonsaLmMm ogexasl I, Horv n pyku MaHekeHa npMBoasaT B
OBWKEHNE MeXaHU4eCKU C orpeaeneHHON YacToTON U 3aaHHbIM pacCTOsIHUEM MeXay paccTaBeHHbIMU Hora-
MU, Kak ykasaHo B 5.1.1.

Ha kaxaom 1s cerMeHTOB Kopryca MaHekeHa ycTaHaBnvMBaeTcs Temneparypa noBepXHOCTU «KOXU» T
(34 £ 0,2) °C, nogaepxnsaemasi NOCTOSIHHON B TeYEHWNE BCEro LiMKNa UCMbITaHus.

TemnepaTypa Bo3ayxa B kKamepe AN KIMMaTUYeCKUX UCTbITaHuiA T, ycTaHaBN1BaeTca He MeHee YeM Ha
12 °C HKe cpeaHen TemMnepaTypbl «KOXU» MaHekeHa T, W/unn Ao 3HavyeHus, obecneurBaroLLero B KaxaoMm
cerMeHTe MaHekeHa MUHUMaslbHbIR Tennoeoi notok 20 Bt/m2.

B kamepe Ons KIMMaTUYECKUX UCMbLITAHUNA yCTaHaBMBaT OTHOCUTENbHYIO BRaxHocTb (50 + 20) %
(npeanovtutenbHo 50 %).

CkopocTb BO3AyXa v, B Kamepe A5 KMMaTUYecKUX UCTbITaHuin ycTaHaenusatoT Ha (0,4 £ 0,1) m/c.
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Mocne Hayana ucnbiTaHUsl cUcTeMa AOMKHA AOCTUrHYTb YCTOWYUBBIX YCMOBWUIA, T.e. TeMnepartypa
NOBEPXHOCTU «KOXM» T ; CErMEeHTOB Kopryca MaHeKeHa 1 noJadva TennoBoro noToka Ha CermeHThl B Te4eHne
10 MUH ocTaloTCcsA NOCTOSAHHBIMUY B Npeaenax + 0,2 °C n+ 2 % cooTBETCTBEHHO.

Mocne QOCTUXEHUS CUCTEMON YCTOMUUBLIX YCMOBUA 3anUChIBalOT 3HAYEeHUA TeMnepaTypbl Ha NoBepX-
HOCTU «KOXMW» CerMeHTOB Koprnyca MaHekeHa, T, TeMnepatypbl Bo3gyxa T, B Kamepe ANA KNMMaTUYECKNX
UCMbITaHUA M NoAaumM saHeprn H ;Ha cermeHTbl Kopnyca MaHeKkeHa B TeHeHNe LIKNa UCnbITaHNA C UHTepBanom
He pexe YeM ofiHa MUHyTa. [1ns onpeaeneHns TeMMoU3oNsaLMmn KOMNeKTa oaexabl BLIMUCNAT cpeaHeapud-
MeTUYecKoe 3TUX U3MEepPEHUIA, NONyYeHHbIX 3a nepuoa He MeHee 20 MUH.

CneayeT NpoBeCTU He MeHee [AByX He3aBUCUMBIX UCTIbITAHWI KOMMNEKTa oaexabl. Ecnu pasHuua mexay
pe3ynbTaTaMuy ABYX UCTIbITAHUI NpeBbIlWaeT 4 %, cnegyeT NPOBECTU, Kak MUHUMYM, ellie OAHO UCNbITaHue.

3HauyeHWe TennonsonsALMU KOMIJIeKTa odexasl, NpMBeieHHOe B MPOTOKOME UCNBLITAHWUA, 3TO cpeaHea-
pucMeTUYecKoe pe3ynbTaToB €AUHUYHBIX UCTILITAHUA.

8 lMoBTOpHas KaNMOpoOBKa CUCTEMblI MaHEeKeHa

Onsa noaTesepXxXgeHuda npaBuIibHOIo ¢)YHKL|,I/IOHI/IpOBaHI/I$| CUCTeMbl MaHeKeHa Yepes perynapHble npomMme-
XYTKU BpEMEHU HeobxoaumMo npoBOoAUTbL UCTNIbITAHUE cobcTBEHHOrO KOHTPOJNbHOIO KOMIMNEKTa oaexabl, 3Ha4e-
HUe Tennonsonaumn KoToporo U3BecTHO. Ecnu nonyyeHHoe 3HadeHue Tennousonduun He cosnagaet C
M3BECTHbIM B nNpeaenax 4 %, CUCTeMYy MaHEKeHa crieiyet NoBTOPHO OTKaﬂMGpOBaTb.

9 PacueT pe3ynbTaToB UCMNbITaHUA

9.1 OOGMe NONOXEHUA

3HaveHWe TennonsonALMn UCNbITYEMOro KOMMMeKTa ofeXabl MOXKHO paccunTaTb CNOXXeHNeM sHavyeHUn
TENMoN30ALMN Ha pasfUYHbIX CerMeHTax koprnyca MaHekeHa OTHOCUTENbHO NIoLWaau MaHekeHa (cepuinHas
MoZenb) U1 nNyTeMm Ucnonb3osaHUA oblero TennoBoro noToka U3 kopryca MaHekeHa (napannenbHas
mMogerb). N5 KOHKPETHOIO KOMMMEKTa oaeXabl pe3ynbTaThl pacyeTa no AByM Mofensm 6yayT CylecTBeHHO
oTnuMYaTbCs Apyr oT Apyra. Bug nsgenua(i), knumaTtudeckue yCrioBUS Unn ycrnoBust AesiTeribHOCTU, NpU KOTo-
PbIX UX NCMONb3YIOT, ONPEeAEenAoT, Kakylo U3 3TUX Modenen Hago NPUMEHSITb, YTOBbI OLLeHUTL husnonornyec-
Koe BO3JeNCTBME KOMNIIeKTa oAexXabl Ha NoNL3oBaTens.

B cTaHgapTe Ha npoAyKuMio NPy ycTaHoBREHUN U3nonornyecknx TpeboBaHnin K KOHKPETHOMY KOMIIIeK-
Ty ofex bl 06bIYHO YKa3bIBAIOT MoAerb pacyeTa 3HauUeHUs TeMnousonsaLun (CepuinHyo Ny napannesnbHylo),
KoTopyto criegyeT NPUMEHUTb ANsi NOSTyYeHUs1 COOTBETCTBYIOLLIMX YKa3aHHbIX B CTaHAApTe 3HAYEHWUI Tensonso-
nauuu.

B 9.2 1 9.3 npuBeaeHbl onpeaeneHus CEpUnHON U NapannensHon Mmodenei pacHeta CooTBeTCTBEHHO. B
NpOTOKOME UCTILITaHNS AOIMKHA ObITh yKasaHa MoAesb, Ha OCHOBE KOTOPOW NOMyYeHbl 3HaYEHUA TENNOU3ONSLNK.

9.2 CepuintHaa Moaerib — 3HaYeHue TENMOU3ONALMU OTHOCUTESLHO MITOLWAaAN CErMEHTOB NOBEPXHOCTH.

O6Luyto Tennousonsaumio 1, unu pesynbTupytolLyto o6iuyio Tennousonsumio I, K - M¥/BT, paccunTbisaioT
no pesynbTaTam UCTbITaHUIN, NONYYEHHBLIX HA MaHEeKeHe COOTBETCTBEHHO B COCTOAHUAX NOKOA N ABWXKEHUS, Mo

dopmyne

It nnm It’=zfi|:(TSinl a)ai:|, (1)

_ 3 @
rae f; 2

9.3 MapannenbHasa Moaenb — ycpeaHeHHOe No NAoLWAaAM CErMeHTOB NOBEPXHOCTU 3HaYeHue Tenso-
msonauun.

O6uyto Tennousonsauuio I, unu pesynbTupytoLlyto obuyto Tennounsonsumo I, K- M2/BT, paccunTbiBaloT
no pesyrnbTaTam UcMblTaHWUI, NONYyYeHHbIM HA MaHEKEHe COOTBETCTBEHHO B COCTOSIHUN MNOKOA UMW ABUXKEHUS,

no oopmyne

It wnu Itr = M, (3)
Cc
rae Ts= Y f; - Ty, °C; @)
i
H.= ZHci’ BT. (5)
i
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10 ToyHOCTBL pe3ynbTaTtoB

B kpyroBbIX UCMbITAHASX C UCMIONb30BaHWEM OAHOrO UCNBITYEMOro KOMNIeKTa oaexabl Npy NpoBeaeHUN
no TpeM NOBTOPAOLMMCS U3MEPEHUAM B ceMU NabopaTopusax Ha pasHbIX MaHekeHax bblna nonyyeHa criefyto-
Lwas TOYHOCTb obLwen 1 pesynbTupytowen obLen TeNMonsonaunin COOTBETCTBEHHO:

A) MosTopaemocTb

CepuiiHasa mogenb: Lo 2,6 %;
7 0,8 %;

MapannenbHasa Moaenb: ) 2,4 %;
Lo 1,9%

B) BocnpoussogumocTtb

CepuiiHasa mogenb: Lo 6,8 %;
T 7,9 %;

MapannensHasa Moaens: Lo 5,3 %;
Lo 59%

11 OchopmMneHune NpoToKona UCNbITaHUA

MpoTokon ucnbITaHUiA AOSIKEH BKovaTh B ce6A cneaytoLyio uHgopmauuio:

a) o6o3HaveHUWe HacTosILLEero cTaHaapTa;

b) onucaHue onbITHoro obpasLia, BKNOYan MeTOAbl CTUPKU UMM CYXOA YUCTKU, €CIIM OHU MPUMEHSINUCH;

€) 0coBEeHHOCTN pacrofioKeHUs ofexabl Ha MaHekeHe (Hanpumep, 3anpasfeHbl N Nombl BepxHein
copoykn? Hanuume monHuia? Ecnn aa, 6b1nv N1 oHW 3aCTerHyThl?);

d) 4Mcno onbITHLIX 0GPa3LOB B KAXAOM KOMNMEKTE OAeX bl U YACTIO OTAENbHBIX USMEPEHUIN Ha KaXaoM
onbITHOM 06pasue;

e) TeMneparTypy Bo3agyxa Ta; OTHOCUTEJIbHYI0 BNAaXXHOCTb RH; ckopocTb BO3AyXa Vv, B kamMepe Ana KnuMva-
TUYECKUX UCMIbITAHWA B TeYeHWe Nepuoga NpoBeaeHUA U3MepeHWiA;

f) cpeaHeapnmeTnHeckoe 3HaYeHUe obLLei TENNOU3OoNALMW KoMNeKTa oAexkabl I, u/unu pesynbTupy-

toLLei obLLe i TennonsonsLmum I, co CCbINKOI Ha MoAerb pacyeTa (CepuiiHyio N NapannenbsHyo), Ha OCHOBE
KOTOpPOW NpefcTaBMeHbl nokasaTenu;

g) noapobHble AaHHble 06 OTKIOHEHUAX OT HACTOSALLEro MeXAYHapoAHOro CTaHAapTa;
h) paTy ucnbitanns.
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Mpunoxenune A
(cnpaBouHOe)

Pacuet pe3ynbTaTtoB UCNbITAHUA

A.1 O6wwme nonoxeHnna

O6bIuHO NoKasaTeny TeNNOU3oNsaLUUN, NONYYEeHHbIe NPU M3MEPEHUN HA TEPMOMaHEKEHe, UCNONBb3YIOT s OLIEHKK
HU3NONOrNYEecKoro Bo3aencTeuns ogexasl. 3Ta oueHka OCHOBaHa Ha pa3nuyHbIX PU3NoNorMyecknx Mogensx B 3aBucu-
MOCTU OT KOHEYHOTIO Ha3HaYeHnnA ogexabl. HekoTopblie mogenu onpeaeneHbl B cneumManbHbIX CTaHAapTax Ha NpUMEHeHne
¥ UCNONb30BAHME PA3NUYHBIX TENNON3ONAUMOHHBIX CBOWCTB, NONYYEHHbIX HA MaHEKeHe, T. €. 0bwWwan Tennonsonsyms,
adpekTneHan Tennomsonaums unu 6asoean Tennonsonsums. Onucanune achekTMBHON U 6a30BOM TENNON3ONSALIMIA NPK-
seeHo B A.2. Hanpumep, AN KOHKPETHOro KOMNNEKTa oaexasl pasHuua mexay 6azoson n 3 eKTMBHON TENNON30nsaum-
en moxet coctaensaTb 4o 20 %.

A.2 MeTtoabl pacuyeTta

Ans uamepenus pesynbTupytowwe obuie Tennonsonauum NorpaHnyHoro crnos Bosayxa, I, unm I, _ncneitanna npo-
BOAAT HA «OBHAXXEHHOM» MaHEKeHe, COOTBETCTBEHHO, B COCTORAHUAX MOKOS U ABWXeHus. [peanoytutensHO NPoBOAUTL
UCNbITAHNA HA KOBHAXXEHHOM» MAHEKEHE B Havarne unu B KOHUE KaXaoro LMKNa ¢ Tem, 4Tobbl NoATBEpAUTL NPaBUNBbHOCTL
AeATeNbHOCTU CUCTEMBI.

CepuitHaa Moaenb — B3BELWEHHOE OTHOCUTENBbHO NNOWAaan CErMeHTOB NOBEPXHOCTU 3HaUEHUe TENNOU3ONALMUN,
BbIYMCNAOT No popmyne

L wwm 18,=Z;;[M], (A1)
i Hci
rae f; = %.

MapannensHasi Mogenb — ycpegHeHHoe No NNOoWaam CErMeHTOB NoBe PXHOCTU 3HAYEHNE TENNON30NsLUN, BblMUC-
nsaT no dhopmyne

sim) 7
!

I L= A2
a WIWN g Z Hc,' ) (A.2)
i

roe f; = a.

TernnonsonsLuio norpaHnyHoro soaayuHoro cnos I, nunu I, Beramncnsiot no oopmyne A.1unu A.2 no pesyneratam
UCMbITAHUI, NONYYeHHbIM HA «OBHAXXEHHOM» MaHeKeHe.
Basosyto Tennonsonsaunio I nmv 1, BbMMCNAIOT NO hopmyne

L=g-1e (n.32)
cl
nv
Lp= I~ 1o (A.38)
fc!
ShdhekTnBHYI0 Tennonsonauuio I, unu I, BblMUCTIALOT Mo popmyrie
Lo =1 — I (Ad.a)
nv
L= Iy — Loy, (A.4.B)

rae I, — o6wan TennonsonsAums NOrpaHMYHOro Crios BO34yXa Ha MaHekeHe B COCTOAAHWUK nokos, K - M2/BT;
1, — pesynbTnpyowas obwas Tennon3onaumns NorpaHNYHoOro Cros BO3ayxa Ha MaHEeKeHe B COCTOSIHNM ABWKEHWS,
K- m2/BT;
I, — 6a3oBasi TENMoNn3onsALmMs KOMIIEKTa OAEXbl Ha MaHEKeHe B COCTOsHIUM Nokost, K - M2/BT;
Iclr — pesynbTupytowas 6a3osasn TENNON3oNSALUs KOMMEKTa 0AeXabl Ha MaHeKeHe B COCTOAHUMN ABUXeHus, K - M2/BT;
I, — athdhekTMBHaA TeNNOM30NALUA KOMMNNEKTa OAeXabl Ha MaHekeHe B COCTOsIHUM nokos, K- M2/BT;
1., — pesynbTupyowas 3pheKTMBHas TENNon3onaALUsa KOMINNEKTa oaexasl Ha MaHeKkeHe B COCTOSHMM ABUXeHWs,
K. m2/BT;
H_, — nokanbHble TennonoTepy oT cermeHTa i MaHekeHa, Br;
f.; — KO3(DULNEHT NNOLaAN OAEKAbI.
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A.3 Onpepenennve xoadcdmuneHTa nnowanm oaexabl
Mnowaab NoBepXHOCTU MaHeKeHa B ogexae Gornblue, Yem Nnowazb NOBEPXHOCTU «OGHAXXEHHOro» MaHeKkeHa. ITo
COOTHOWEHWE Ha3bIBaeTCA KO3 MULIMEHTOM MNowaamn oaexasbl f,n BbrmcnseTcs no popmyne

(A.5)

fcl = 71,
A
rae A, — o6wasn nnowazae NOBEpPXHOCTN KOPNyca MaHeKeHa B OAexae, M2.
3uavenue f; moxHo onpeaenuTs dotorpadmueckum metogom. GoTorpadmm cnpoeumpoBaHHo Nnowaau «obna-
XEHHOTO» MaHEKeHa CPaBHUBAIOT ¢ hoTorpadmsiMm CNpoeLMpPoOBaHHON MIOLWAAN MaHEKeHa B 04eXAe B TOM Xe Hanpagne-
HUKW. PucyHkn cnpoeumMpoBaHHom nnowaam 6epyT no wecty HanpaeneHusiMm Ase BbicoThl: O° (no ropmoHTanu) m 60° n no
TpeM yrnam asumyTa no kaxpaou Beicote: O° (Bnepeam), 45° n 90° (B npodpune). KoaddpmumeHT nnowaam ogaexapl ANs Kax-
OOro HanpaBneHvsi BbIYMCAsIoT no hopmyne
foi =2l
AI

rae f; — koapuumMeHT Nnowanm oaexabl B HaNpPaBneHum i
A — npoeuupyemasi nnowais noBepxHOCTV B HaNpaBneHun i MaHekeHa B ofexnae, M2
A; — npoeuupyemas nnowans NoBepxHocTU 06HaXKEHHOro MaHeKeHa B HanpasreHum i, M2,
KoathdmumneHT nnowaav ogexabl BelMUCNAOT No opmyne

6
z fcli

fo= i=1(3 , (A7)

i (A-6)

roe i — paccMmaTprBaeMoe HanpaeneHue.

OuyeHb BaXHO, 4TOOLI pacnonoxeHne 1 nosa (B COCTOAHWUM NMOKOS1) MaHekeHa B ogexae n 6e3 ogexabl 6binm TouHO
TaKVMMMU e Mo OTHOLLEHUIO K hoTOKamepe.

KoathdhuumeHt £ ; Takke MOXHO onpeaennTs B COOTBETCTBUM C onucaHmem B cTangapte MCO 9920.
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MpunoxeHne B
(cnpaBo4Hoe)

CBefleHUA 0 COOTBETCTBUM HaUUOHanbHbIX cTaHaapToB Poccuitickon Pegepauum
CCbINMOYHbLIM MeXXAyHapoAHbIM CTaHAQapTamM

O603HaYeHUe 1 HAMMEHOBaHUE COOTBETCTBYIOLLEro

O603Ha4eHNe CCbINOYHOro MEXAOyHapoaHoro cTaHaapTa
HaLWOHaneHOro cTaHgapTa

NCO 9920:2003 *

* COOTBETCTBYIOWMI HauMOHarbHbIM CTaHAapT OTCYTCTBYeT. [JO ero yTBepXaeHNa pekoMeHayeTCa NCnonb3oBaTtb
nepeBod Ha PYCCKUM A3blK OAHHOrO MexayHapoaHoro ctaHgapta. NepeBoa AaHHOro MexayHapoaHOro craHaapTta
HaxoauTcs B ®eaepanbHOM MHDOPMALMOHHOM DOHAE TEXHUHYECKMX PernamMeHToB U CTaHAapTOB.
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