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HALUWOHAINBbHBIUNW CTAHOAPT POCCUMUNCKOWNW ODEOEPALUUN

MACIJIA MOTOPHDIE

MeToa onpeaeneHus npeaena TeKy4yeCcTU U KaXyLleucs BA3KOCTM
npu HU3KOU Temnepartype

Engine oils. Method for determination of yield stress and apparent viscosity at low temperature

Nata BBegeHuss — 2005—07—01

1 ObnactTb NpUMeHeHus

1.1 Hactofalwuu cTaHOapT yCTaHaBNMBaET MeTo U3MepeHus npeaera Teky4eCcTy N BA3KOCTU MOTOPHbIX
Macen, oxnaxgaembix B TeveHue 45 Y ¢ yCTaHOBJTEHHOU CKOPOCTbLIO A0 KOHEYHOM TeMnepaTypbl UCMNbITAHMUSA OT
MuHyc 10 °C oo muHyc 40 °C. BA3koCTb namepsaoT npy HanpsxeHun capura 525 Na n ckopoctu capura ot 0,4
no 15 ¢c—.

1.2 BO3MOXHOCTb NPUMEHeHUsa MeToaa K ApyrmmMm HedotenpoaykTtam (HeMOTOPHbLIM MacnaM) He paccMarT-
pyuBanacs.

1.3 3a eavHULy M3MepeHns BA3SKOCTU NPUHAMAKOT Munnunackanb B cekyHay (Ml1a-c). B ckobkax ans
cBeOeHnAa NpMBeaeHa SKBMBanNeHTHas eavHuua — caHtunyas (cll).

1.4 MeToq ucnbiTaHuA, U3NOXeHHbIM B JaHHOM CTaHAapTe, MOXET coAepXXaTb OrnacHble MmaTtepuarnsl,
onepauuu n obopynosaHue. CtaHOApPT He npeaycMaTpuBaeT Mep no odecnevyeHUo TeXHUKM 6e30nacHOCTU.
CooTBeTCTBYOLLME Mepbl N0 TeXHUKe 6e30NacHOCTU U OXpaHe 300pPOBbS YCTaHaBNUBAET CaM NONb30BaTerb.

2 TepMuHonorun

2.1 OnpeaeneHus

2.1.1 KaXylwanaca BA3KOCTbL: BA3KOCTb Macna, onpegeneHHas JaHHbIM METOOM.

2.1.2 HbIOTOHOBCKOE Macrio UJIM XUAKOCTb: Macno nnm XuakocTb, KOTopble Npy AaHHOW TeMnepaType
cABUra MMerT NOCTOAHHYIO BA3KOCTL MPU BCEX CKOPOCTAX COBUra UMM HanpsiXXeHUsaxX casura.

2.1.3 HeHbLITOHOBCKOE Macno U XXMAKOCThL: Macno Unv XXUakocTb, BA3KOCTb KOTOPLIX NPU OAaHHON
Temnepartype U3MeHAEeTCHA C NUaMeHeHUeM rpagueHTa CKOPpOCTU caBUra Unv HanpshxeHus casura.

2.1.4 cKkopocCTb caBura: [ pagueHT CKOPOCTU TedMeHUs XXUOKOCTM.

[1na HEIOTOHOBCKOW XUAOKOCTU, HaXoaALWeNCcs B KOHLUEHTPUYECKOM LMnuHape poTauMoHHOIro BUCKO3UMET-
pa, B KOTOPOM Hanpsh)eHne caBura NnaMepsieTcsa Ha NoBepxXHOCTU BHYTPeHHero umnuHapa (5.1), koraa KoHeu-
HbIMW 3dodpeKTamMm MOXHO npeHebpeydb, CkopocTb capura G,, ¢, BBIMUCHSAIOT cneayoLmm obpasom:

2(Q) R? (1)
T RI-R!
NI
G 4(m) R (2)
" t(R2-R¥’

roe Q — YrnoBas CKOPOCTb, pag/c;
R, — pagmyc craTtopa, MM,
R — paguyc poTtopa, MM,
{ — BpemMsi ogHoro obopoTta poTopa, C.

U3pnaHue opmumanbHoe

*x
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Onsa npubopa, onucanHoro B 5.1.1,
G. = 63/t. (3)

2.1.5 HanpshkeHue caBura: OTHOLLEeHMe OBVXYLLEN CUnbl K eaVHMLE NNOoLL AW NOTOKA XuakocTu. [Ans
PDOTALIMOHHOIO BUCKO3MMETPa NOBEPXHOCTb POTopa ABMAETCA NMNoLwanbio COBUra.

KpyTALWMrW MOMEHT, NPUIOXeHHLIW K poTtopy, 1., H-M, BbIMUCAAIOT No oopmMyne

T.=9,81 m(Ry+ R) - 10, (4)
rne m — NpUNoXeHHasa Mmacca, T;
R, — papwyc Bana, Mm;
R, — papuyc CTpyHbl (HUTU), MM.
HanpspkeHue caBura Ha noBepxHOCTU poTopa S, lNMa, BLIMUCNAKT No popmyne
T 5
5= 2mrzn )
rne 4 — BbICOTA poTOpa, MM;
R, — papuyc poTtopa, MM.
[na pasmepHocTen, npuBegeHHbIX B 5.1.1:
T =31,7m- 105, (0)
S.=3,5m. (7)

2.1.6 BA3KOCTb: OTHOLLIEHWEe NPUIOXEeHHOrO K XXUAKOCTU HanpshKeHUss CaBUra K CKOpoCcTU caBura (MHOT-
[1a ero Ha3bIBalT KO3 MDOULIMEHTOM AMHAMMYECKOWN BA3KOCTU). [laHHas BenuiuHa, TakumMm obpasom, SBNAETCS
nokasaTtenieM COnpOTUBINEHUSA TeYEeHUIO XuakocTn. EquHuuen anHammyeckon BA3KOCTU SABNSIETCS Nackarnb B

cekyHay (l'a-c). 1 cl1 paeeH 1 mlla-c.

2.2 OnucaHve TepMMHOB

2.2.1 xanudbpoBou4Hble macna: Macna, no KOTopbIM HAacTpanBaloT NPUdOP NO 3aBUCMMOCTU KaXKYLLIEWCH
BA3KOCTU OT CKOPOCTW cABUra ans onpeaeneHns Kaxyllencsa BASKOCTU UCMbITYEeMbIX Macern.

ToBapHble KanndbpoBOYHLIE Macna, KOTopble SABNAITCA HbIOTOHOBCKUMW XUOKOCTAMMW, UMEIOT BA3KOCTb

okorno 30 MNa-c (30000 cl'1) npu Temnepartype muHyc 20 °C.

2.2.2 ucnbityemoe macno: JItoboe macno, Anst KOTOPOro AOMKHbI ObITb onpeaeneHbl KaxXyLLasacsl BA3-
KOCTb U npenen TeKy4decTu.

2.2.3 npepen Teky4yecTtu: HanpsxxeHne capura, Tpedbyemoe Ansi MHULMMPOBaAHUA TedeHus. [lna Bcex
HbIOTOHOBCKUX U HEKOTOPLIX HEHLIOTOHOBCKUX XUOKOCTEW npeaen TeKydecTu paBeH HynIo.

MoTopHOe Macno MoOXeT UMeTb Npeaen TeKy4ecTn, KOTOPbIU ABNSAeTcA PyHKUUEN CKOpPOCTU OXnaXaeHus
N BpeMeHU BbIAEPXKU NPU HU3KOW TeMnepaType.

[aHHLIM MeTOOOM MOXXHO onpenenuTb Npeaen Teky4decTn UCNbITyeMoro Macna He meHee 35 [a; npeaen
TeKkyJvecTn meHee 35 [la npnHMMaloT 3a ero OTCyTCTBME.

3 CywHocTbL MeToha

3.1 ObpaseLl MOTOpPHOro Macra BeiaepXxusatoT rnpu Temnepatype 80 °C n 3aTeM oxnaxaatoT ¢ 3anpo-
MaMMMPOBAHHON CKOPOCTLIO 10 KOHEMHOW TeMnepaTypbl UCMbITAHUS.

[na namepeHnsa npenena Teky4decTy Ha Bany poTopa co3aatoT HeOOoMbLLOW KPYTALLUMA MOMEHT. KpyTsaLmia
MOMEHT HonblLEero 3HauYeHUs1 UCNOoNb3YyIOT ANA onpeaeneHns KaxyLLlencs BA3KOCTU obpaasLa.

4 3HavyeHue U NpuUMeHeHue MeToaa

4.1 Tlpn oxnaxaeHnm MOTOPHOIro Macra CKOPOCTb U NPOAOIMKUTENbHOCTL OXNaXXaeHUA MOryT BIUATL Ha
npenen Teky4yecTtu N KaxyLLyrCcs BA3KOCTD.

B naHHOM MeTo4e MOTOPHOE Macro MeAJfIeHHO OXNaXJalT B AManasoHe TeMmneparyp, rae nponcxoouT
KpucTtannmsauus napaguHOBLIX YrieBoaOPOaOB, 3aTEM OTHOCUTENBHO DLICTPO OXNnaXxaakT A0 KOHEYHON TEM-
nepaTtypbl UCMNbITAHWUA.

Pe3ynbTaThl UCNbITAHUA UCNONL30BaNu Ona onpeaeneHns 6pakoBoYHLIX NokasaTenen MOTOPHbIX Macen
C N3BECTHbLIMWU XapaKTepUCTUKaMW, KOTOPbIe He NPOLLNK 3KcnnyaTauuoHHbIe UCMNbITaHWUA BCleACTBUE HeOoCTa-
TOYMHON NPOKa4YnBaEMOCTH.

2
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Bce Macna ucnbiTbiBanu, Kak npasuno, npu temnepartype MunHyc 25 °C.

CuntaeTcs, UTO yxyalleHne 3KchnfyaTauUOHHBLIX XapaKTepuUCTUK NpoucxoauT BCneactBue TOro, YTo
Macro npuodbpetaeTt reneobpasHylo CTPYKTypy. ITO NPUBOAUT K Ype3MepHOMY YBENnu4eHUIo npenernbHoro
HanpsH>KeHusa caBura unn BA3KOCTU, UM TOro U Apyroro.

4.2 VsmeHeHMe TeMnepaTypbl B npouecce oxnaxaeHus (TemnepaTtypHbIYM NPodunb oxnaxaeHus)

4.2.1 [Ona macen, KOTopble UCMbITLIBAKOT Npy MUHYC 20 °C unn HWke, TeMmnepaTypHbIN MHTEpBar npuBe-
neH B Tabnuue A.1.1 (npunoxeHue A).

[Tpoounb oxnaxaeHws, npeacrasneHHbl B Tabnuue A.1.1, OCHOBaH Ha BS3KOCTHbLIX CBOMCTBAX CTaH-
OAPTHLIX 00pasLoB Macen ang onpeneneHna npokadnsaemoctu (PRO).

K HAM OTHOCAT Macna ¢ HopManbHbIMW HU3KOTEeMnepaTypHbIMM CBOWMCTBAMM TEKy4eCcTUW M mMacna C
npobnemamm Nnpu NpokavymBaemMocT Npy HU3KNX Temnepatypax [1]—I[5].

Ona TemnepatypHoro npodpuna npm mmuyc 35 °C n muHyc 40 °C BcneacTeue OTCYTCTBUSI COOTBETCTBY-
IOLLIMX CTaHOAPTHbLIX 00pasLIOoB Macen OTCYTCTBYET 3HaYMMas BernnivHa.

4.2.2 [Ona macen, KOTOpble UCMLITLIBAKOT Npu Temnepatype MUHyC 15 °C nnmn muHyc 10 °C, ncnonbayioT
Tabnuuy A.1.2 (npunoxeHue A).

Bcrneacreme oTCYyTCTBUSI COOTBETCTBYHOLLMX 3TANIOHHBIX MAacen He onpeaereHbl TOUHbIE XapaKTepUCTUKM
YKasaHHOro TemnepartypHoro npodpuna. AHanomM4yHoO Hem3BeCcTHa TOMHOCTb MeToAa UCTbITAHUA NP UCMOSb-
30BaHUM 3TOro NPoMuns oxXnaxxaeHus Npu Temnepartype ncnbitaHusa mymiyc 10 °C.

TeMmnepaTypHbIn npodounb Tadnuubl A.1.2 BeiIBeeH U3 TeMmnepaTtypHoro npodpouna tabnuubl A.1.1
N3MeHsaeTcs No TeMmnepaType B COOTBETCTBUM ¢ Tabnuuen A.1.1, npuHMMaa BO BHUMaHWe npeanonaraemMblie
bonee BLICOKWE TeMnepaTypbl NOMYTHEHUA BA3KUX Macen, UCNbiTeiIBaeMbIiX Npy MUHYC 15 °C n mmnnyc 10 °C.

9 Annapartypa

5.1 MWHN-poTaLMOHHBLIU BUCKO3UMETP COCTOMT U3 OOHOU UMK HECKOJNbKUX BUCKOSUMETPUYECKUX AYeeK,
pacnofaralLmxca B antOMUHNEBOM OIioke ¢ perynmpyemMon temnepatypon. Kaxxgaa sMernka conepXuvT Kanu-
OpoBaHHYO Napy poTop — cTaTop. BpalleHue poTopa AOCTUraeTcs NPUNoXeHHON Harpyskow, BO3AENCTBYIO-
LLIeN Ha Hero vepes CTPYHY (HUTb), HAMOTAaHHYIO Ha Ban poTopa.

5.1.1 BuckosumeTtpuueckas syenka MUHMN-pOTOpPa UMeET crneaylLline pasMepbl, MM:

ONAMETP POTOPA. . . it ittt ettt et ettt e e et e e 17,0
ONMHA POTOPA. & & v it i ittt e ettt te st et e aeenns 20,0
BHYTPEHHUU AMAMETP AYMEUKU. . . . . . . .ot i i i e 19,0
PAOMYC BANIA . . . ottt ettt e e e 3,18
PAOUYC CTPYHbBI (HUTH) . . .. ..t e i e e s 0,05

5.2 Cuctema nogoepxaHusa TeMmnepaTtypbl ycTaHOBNeHa B 6110ke MMHU-POTAaLUUOHHOIO BUCKO3UMETpa U
perynupyeTt NocTynrieHne XxnapareHra.

OTOT pPerynarop A0IMKeH noaaepXXmuBaTtb TeMnepaTypy B npeaenax, ykasaHHbix B Tabnmuax A.1.1nA.1.2.

5.2.1 Perynatop TeMmnepaTtypbl AsBnsaeTcs Hanbonee BaxXHOM 4YacTbio npouenypbl. icnonb3yloT penen-
HbIN NporpaMMUpyemMbIn perynsaTtop, noaaepXuearwLwmm temnepatypy B 6noke npubopa. [ns aTon uenu npu-
rogeH Tak HasbiBaeMein PID-perynsartop, UMeloL M NPONoPLUOHANbLHYIO LKAy ¢ UHTerpansHOU nepesarpy3kom
n anp@epeHumansHbIM perynmpoBaHUeM CKOPOCTU M3MeHeHUs TemnepaTtypbl. Perynatop nMeeTt OguH LMK
perynmpoBaHusi 1 oguyH TeMnepaTtypHbl JAaT4YMK, Nnepefarowmyi Ha Hero UHopMauuio, HeodbxooumMyo ons
nogaepXaHus TeMnepaTypbl B paMKax 3a4aHHOro pexuMa, a Takke BCTPOEeHHbIM TanMep (Yachbl), KOHTPOIU-
PYIOLLWW BbINOSIHEHWE NPOrpamMMbl.

PerynaTtop oonkeH ObITb YCTAHOBMEH TakK, YTOObI B TeveHue nepBbixX 2 4 20 MMH OOK TONBLKO HarpeBarncs
B COOTBETCTBMM C TemMnepaTypHbIM npodunem, npeacrasneHHbiM B Tabnvuax A.1.1 vunm A.1.2.

B TeyeHMe ocTaBLLeNCca YacTu TeMNepaTypHOro Npouna TeMmnepaTtypy perynmpyroT ¢ NOMOLLBIO MOTOKA
XnagareHra.

Cuctema perynvpoBkU TemnepaTypbl A0MKHA ObITb MUHUMaNbHOW YyBCTBUTENLHOCTLIO 0,1 °C 1 name-
HATL TeMnepaTypy C 3agaHHOU CKOPOCTLIO.

Korga 4OCTUrHYTEI ONTUMarbHbIe NapaMeTpbl perynMpoBaHUs, OTKITOHEHUA OT TeMnepaTypHOro npodou-
na npyu paboden temnepatype HWxe MUHYC 5 °C He OomkHbl npeBbiwath 0,2 °C. daTynkoM TemnepaTypbl
MOXeT ObITb NNAaTUHOBLIV TEPMOMETP COMNPOTUBIEHUSA, TEPMUCTOP MNK TepMonapa. [NnaTtMHOBLIN TEPMOMETP
COMPOTUBINEHNS UNN TEPMUCTOP NpeanoYvTuTenbHee.

TemMnepaTypHbIi AaTiuK gMameTpoM /g arorima (3,2 Mm) MoXeT ObiTb YCTAHOBJIEH HENOCPEACTBEHHO B
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OTBEpCTUE AnameTpoMm '/g [loViMa, pacrnofioXeHHOe Ha 3afdHel cTeHke broka mexnay siienkamym Ne 4 u 6.
AnbTepHaTMBHO TeMNepaTypPHbIV AaTUUK MOXET ObITb NOMeLLEH B OHO N3 OTBEPCTUIN ANS TEPMOMETpA.

[IppymMeyvyaHUNsn

1 Jatymk noMeLwaT B TO MECTO, B KOTOPOM OCYLLECTBNSAKT KOHTPONb TeMnepaTtypbl. Ecnn perynupyoT nogady
XnagareHTa, To TeMrnepaTypHbIA AaTyuk noMeLarT B /10K MMHU-POTALMOHHOIO BUCKO3UMeETpPa. Ecnu aomkHa perynupo-
BaTbCA TeMnepaTypa B 6aHe, AaTyuk noMeLlaroT B OaHK.

He cneayeT NbiTaTbCA perynupoBaTbh TeMnepaTtypy 6noka, usmepsas ee U perynupys nogayy xnagareHra.

2 Heobxoammon ocobeHHOCTLIO ABNAETCA 3ana3abiBaHUE NMycKa perynatopa, Tak Kak 3TO NO3BOMNAET OCYLLECTBUTL
MYCK aBTOMaTUYECKOro N3MEHEHUs TeMnepaTypbl OXNaXaeHua no Xxoay npouecca (temnepaTtypHoro npodgpuns).

5.2.2 TemnepartypHbIN NPOPUIb

5.2.3 TemnepatypHbi¥ Npodouib NOSTHOCTLIO NpuBeaeH B Tabnvuax A.1.1 n A.1.2 (cMm. npunoxeHue A).

5.3 TepmomeTpbl ANA U3MepeHUA TemMnepaTypbl Onoka

TpebytoTca aBa TepmomeTtpa: ¢ rpagyvposkon ot 70 °C go 90 °C, ueHon aeneHus 1 °C v WwkKanow ot
MUHyc 36 °C go nntoc 5 °C unm ot mnHyc 45 °C po nntoc 5 °C n ueHon aenenns 0,2 °C.

Ona kannbpoBkK TemnepaTypHOro Aatymka MoryT 6biTb MICNOMbL30BaHbl ApYyrme TepMoMeTpudeckne ycT-
POUCTBa C paBHOW TOMHOCTLIO U paspeluatoLlen cnocobHOCTLIO.

5.4 OxnaxparwLlee YCTPOUCTBO obecnevunBaeT nogaepxaHue teMmnepaTypbl XxnagareHta He MeHee YeMm
Ha 10 °C HuXe camon HU3KON TeMnepaTypbl NCNbITAHUS.

5.5 LnpkynaunoHHaa cuctema obecnevmBaeT LMPKYNALWIO XNagareHTa Yepe3 MUHU-pOTaLMOHHBIV BUC-
kKO3MmMeTp. [pu ncnonb3oBaHMM MeTaHona Heobxoaumo cobnaaTb Mepbl NPEaOCTOPOXKHOCTU B CBA3N C €ro
TOKCUMHOCTBLIO U OrHEOMNACHOCThIO.

B TeueHne ucnbiTaHUs LMPKYNALMOHHAA cuctemMa OormkHa obecneumBartb TeMmnepartypy ucnolTaHma. Ecnn
HabnaaeTca yreuka xnagareHTa U3 CUCTeMbl (OTCYTCTBYET repMeTUMHOCTb LIMPKYNALUMOHHOW CUCTEMBI),
UCMbITaHME NpeKpaLLalT U YCTPaHAIOT Teub.

5.6 Camonucely, (anarpaMmMHbIA) — ANS NPOBEPKU NPaBUbLHOCTU BbINONMHEHUS NPOMUNA OXNaXXaeHUs
N OTCNeXuBaHUs TeMmnepaTtypbl B 6noke.

6 PeakTuBbl n matepuansli

6.1 HbIOTOHOBCKOE Macno C HU3KOW TeMnepaTypon NOMYyTHEHUA U BA3SKOCTLIO NpudnnsntensHo 30 la-c
(30 000 cI) npn muHyc 20 °C ans kannbpoBKU BUCKO3UMETPUYECKUX AYeeK.

6.2 XnagareHT — 6e3B0HbIN MeTaHOJ, 3TaHOJ1, U30NPONAaHOS TOBAPHLIN UN TEXHUYECKUN.

6.3 PactBopuTtenb macna — ToBapHbie MapKU rentaHa Unu aHanornvyHbIv pacTBOpUTESb, HE OCTaBIAKD-
LI OCTATKOB MOCIie ucnapeHus.

6.4 ALETOH, He OCTaBNAKLLUWUK OCTATKOB NOCne ncnapeHus; NpurogeH TeXHM4eCcku aLeToH.

7 OTOOp NpPo6

7.1 [Onsa nonyveHus QOCTOBEPHbIX pe3ynbTaToB HEOHX0AMMO UMETb NpeacTaBUTENbHbIN 0bpaseL UCTbI-
TyeMoro Macna, cBoOOOHbIN OT CyCNEeH3UPOBAaHHLIX TBEPAbIX YaCcTUL, U BOAbI.

Ecnn obpasel, HaxoasLWMUCS B KOHTEMHEpPEe, UMeeT TeMnepaTypy HUXe TOMKU POChl, ero BCKPLIBAIOT,
Korga ero teMmnepartypa 6yaet paBHa KOMHATHOW.

8 KanubpoBka u craHgapTusauus

8.1 [atumk Temnepatypbl KannmdpyroT, Koraa OH CoOeAUHEH C PerynaTopoM TemnepaTypbl. TemnepaTtypy
Ha faTyMKe NPoBepsIlOT TEPMOMETPOM C AMana3zoHOM namepeHuns ot MuHyc 36 °C o nntoc 5 °C nn ot MUHYC
45 °C po nmoc 5 °C, ykaszaHHbIM B 5.3, He MeHee 4YeM Npu Tpex Temneparypax.

[na npatymka Temnepartypbl U perynstopa TOMKU Ha KannbpoBOYHOW KPUBOW AOMKHbI pacnoriaraTtbCs He
onmxke 5 °C.

TemnepaTypHbIA AAaTYMK NMPOBEPSAIOT Nepuoanyecku, NCNosb3ys B KaYecTBe KOHTPONbHOM TeMnepaTyphbl
TeMnepaTypy TasHnAa Nbaa. Ecny ckoppekTUpoBaHHas TemMnepaTtypa AaTiMKka OTKIIOHAETCA OT TeMmnepartypebl
TasgHWUsA nbaa donee vyem Ha 0,1 °C, To KanMbpPoOBKY NOBTOPSIOT.

[MTpnmedyaHune—Bce TemnepaTypbl B 3TOM METOAE UCMbITAHUA COOTBETCTBYIOT (DAKTUYECKON TeMnepaType U
HEeT HeoBX0AUMOCTU ee KOHKPETU3UPOBATb.

4
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8.2 Kaxayr BUCKOSUMETPUYECKYID AYEeNKy KanmopyloT (onpeaensioT NOCTOAHHYI S4eMKU BUCKO3UMET-
pa) no ctaHaapTHoMy obpasuy npy mymHyc 20 °C, kak ykasaHo B 8.2.1—8.2.8.

8.2.1 WcnbiTaHua npoBoaAaT no crtaausam 9.2—9.2.5.

8.2.2 llporpamMmMuUpyIloT perynaTop Temnepartypbl Ha CHWKeHne TeMmnepaTypbl 61oka MUHU-POTaLMOHHOIO
BUCKO3UMeTpa A0 MMHYC 20 °C B TedveHue 1 4 unm MeHee 1 3anyckalroT NporpamMmmy.

8.2.3 Macno BblaepXuBaloT B s4enkax npu temnepatype mymHyc 20 °C £ 0,2 °C He meHee 1 4, npoBoOaS
HeobXoaMMbIE KOPPEKTUPOBKN TeMnepaTypbl, YTOObI NoaaepXaTbh TeMnepaTypy UCMbITAHUS.

8.2.4 llo OKkOH4YaHUN nNepuvoda BbIOESPXKWU 3aMUCLIBAIOT TemMnepaTypy UCMbITAHUA U CHAMAKOT KPbILLKY
AYe KN BUCKO3UMETpA.

8.2.5 BbinonHsawT 9.3.1—9.3.3.

8.2.6 BbinonHsawoT 9.4.

8.2.7 lloBTOopAT 8.2.5 1 8.2.6 ANA KaXXOoWu U3 OCTaBLLUUXCA A4Yeek crneBa Hanpaso.

8.2.8 PaccunTbIBaOT NOCTOAHHYIO S4enKu BUckosanmeTpa C ans Kaxxaon ayenkn (KombuHaumsa potop —
CTaTop) No ypaBHEHUIO

C= Tlo/t, (8)

rne ng — BA3KOCTb CTaHOapTHoro obpasua macna npu muHyc 20 °C, cll (mlla-c);

C — nocCTosiHHas AYenkn BUcko3nmeTpa npu macce 150, la;
{ — BpemMA Tpex NonHbIX 06opoToB, C.

8.3 llepBuyHOE onpeneneHve TemnepaTypbl TasHMA NbAa OOMKHO ObiTb cAenaHo KanmbpoBOYHbLIM
TepMOMETPOM U AAaTYNKOM TemMnepaTypbl, 3aTeM 3TO U3MepeHe NPoBOAAT Nepnoanyecku.

[lpyn ntobom namMeHeHUn B kKannbpoBKe No TeMnepaTtype TasHUS Nbaa B CUCTEME pPerynaTop TeMnepary-
pbl/AaTymK TeMnepaTypbl NPOBOAAT NOBTOPHYIO KanndpoBKY B COOTBETCTBUM C 8.1.

8.4 [Nepuoanyecku NPoOBEPAOT CKOPOCTb OXNaXaeHus1, YToObl rapaHTUPOBaTbL COOTBETCTBME peannaye-
MOro oxnadkaeHus npodounto Temnepatyp (Tabnuubl A.1.1 unn A.1.2). 3To cneayeT aenarb, No KpanHen mepe,
OOVH pa3s B Mecsil, perucTpupya TemnepaTtypy 65ioka Nno nokasatensiM perynatopa remnepaTtypbl U TePpMOMET-
pa, NoMellaeMbIiM B OroOK, N0 MeHbLLEeW Mepe, TpXakl BO BpeMa paboThl.

HeobxoanMMo NOCTOSAHHO KOHTpONMpoBaTb Npodounb Temnepatyp BO BpeMsi BbIMOSIHEHUA NPOrpamMmbl
oxnaxaeHua Hmxe 0 °C, Tak Kak OTKNOHEHMe OT 3apaHee 3agaHHoro npogouna temnepartyp (tabnuubl A.1.1
nnu A.1.2) MOXeT NpMBeCTU K OLLMOOYHBLIM pe3ynbTaTaM UCMbITaHUS.

KOHTpOsb NpoBOAAT NPU NOMOLLM NNEHTOYHOro camMmonucla UM cucTteMbl HakonneHust AaHHbIX, KOTopble
nepuoanyecku (Kaxable 1—2 MUH) perncTpupyoT BpeMsi U TemnepaTtypy dnoka.

HonycTnmMble OTKNOHEHUA TeMnepaTypbl NpuBeaeHs! B Tadbnmuax A.1.1 nnn A.1.2, a Tacke B 5.2.

9 lNpoBepneHue UcnbIiTaHUA

9.1 lporpaMMUpyIOT perynaTtop TeMnepartypbl Ha noaaepXaHve teMmnepartypbl 6noka MUHU-POTALIOH-
HOro0 BUCKO3UMETPA, PpaBHOM CyMMe TeMnepaTypbl, B3ATON U3 Tabnuubl A.1.1 nnn A.1.2, n COOTBETCTBYIOLLEIO
nonpaBOYHOIo KO3uLMeHTa, onpeneneHHoro B 8.1.

B Tabnuue A.1.3 npuBeaeHbl MHTEpPBarbl BpeMeHN, Heobxoaumble ANs AOCTMKEeHUS TemnepaTypbl UC-
NbITaHUA.

9.2 NMoparoroBka obpa3ua U BUCKO3UMETPUYECKOU AUYEeUKN

9.2.1 BblHUMAIOT OEBATL POTOPOB N3 BUCKO3UMETPUUECKUX fiveeK U ybexxaalTcs B YNCTOTE POTOPOB U
Avyeek. MeTogyka oMUMCTKM NpuBeaeHa B 9.6.

9.2.2 B kaxnayto suenky 3anusatot (10 £ 1,0) cm® obpasua macna.

9.2.3 YcTaHaBnMBaloT POTOPbLI B COOTBETCTBYIOLLME CTATOPbLI U BCTABNAIT BepXHWe HanpaBnaoLLue ocK
noALLWMNHUKOB.

9.2.4 HapgeBaloT NeTnio CTpyHbl (HUTK) anvHon 700 MM Ha nepeknagyvHy B BEpXHEW 4YacTu poTopa M
HaMaTbLIBalOT €e Ha Ban, octaBuB cBoOOaHLIM KoHel 200 mMm. He gonyckaetca nepexnecthiBaHWe CTPYH
(HUTen). CBoO60aOHLIV KOHEL, CTPYHbI (HUTW) YKNaabIBAOT Ha KpbILLKe NOALLUUAHMKOB. OPUEHTUPYIOT POTOP TaKUM
0bpa3oM, YTOObl MApPKUPOBaHHLIN KPACHbLIM MU YepPHbLIM LIBETOM KOHEL nepeknagnHbl Ha BEepXHEW YacTyn Bana
poTopa 6bIN1 HanpaBneH TOMHO Bnepea.

9.24.1 CtpyHa (HUTL) MOXeT ObiTb 3apaHee HaMOTaHa Ha Ban nepen yCTaHOBKOW pPOTOpa Ha CTa-
onmun 9.2.3.

0.2.5 3aKkpbiBalOT BUCKO3IUMETPUYECKNE SAYEeNKN KPbILLKOW, YTOObl CBECTU K MUHUMYMY obpasoBaHue
MHEeA Ha XONOAHbIX MeTanfn4yecKux 4acTtsx, ConpuKacarLmxcsa ¢ BO3ayxXoM. IHoroa BO3HMKaeT Heobxoau-
MOCTb NPOAYTh KPLILLKY CYXMM BO3OYXOM.
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9.2.6 HaumHaT 3anporpaMMmMpoBaHHbIM TeMnepaTypHbin npoduvnb. HarpesawT obpasubl Macna ao

80 °C = 1 °C v BbIAEPXKUBAIOT NPW 3TOW TeMnepaType B TedeHune 2 4, YTobbl 0OpazoBarcs NCTUHHBLIN PacTBOP,
KOTOPOro MoXeT He BbITb NPy KOMHATHOW TemMnepaType.

9.2.7 o OKOHYaHUN BLIOEPXKKU HAYUMHAKOT LUK oxXnaXaeHnsa odbpasuoB B COOTBETCTBUM C 3a4aHHOW
nocnegoBaTenbHOCTLIO, NpuBeaeHHON B 9.1.

9.2.8 lo 3aBepLUeHM TeMnepaTypHOro Npodouns oxnaxaeHusa Temneparypa Onoka He AOMKHA OTNU-
YaTbCA OT 3a4aHHON TemMnepaTypbl ncnbiTaHna 6onee vYem Ha 0,2 °C npu namepeHnn He perynsaTopom TemMne-
paTypbl, a TEPMOMETPOM, YCTAHOBIEHHLIM B TO Xe OoTBepcTue (Ans TepMoMeTpa), KOTopoe UCMNOoNb30BanocCh
BO BpeMs KanmnbpoBKN.

Ecnn TemnepaTtypa 6noka HaxoauTcs B 3TOM UHTepBane, U3MepsitloT npenen TekydecTu U BA3KOCTb B
TeueHne 30 MUH nocne 3aBepLueHnsa TemnepaTtypHoro npodpuns (9.3).

9.2.8.1 Ecnu KoHeuYHasa TemnepaTtypa onoka Bbille 3agaHHon Ha 0,2 °C—0,3 °C, yctaHaBnNMBaloT pery-
NATOP TeMnepaTypbl Tak, YTOOLI AOBECTU TeMnepaTypy 0noka 40 3afaHHOW TeMnepaTypbl UCNbITaHUSA, U nepen
NpoBeaeHneM UCNbITaHMSA BbIOEPXXUBAKOT NpU 3TOMN Temnepartype B TeveHne 30 MrH. Koppekuuna TemnepaTtyphbl
He OOoJMKHa npeBbilwaTh 1 u.

[aHHble, nonyvyeHHble TakuM obpasomM, ABMAKTCA OOCTOBEPHbLIMU, B NPOTUBHOM Clliyvae UCNbITaHue
HeaeUCTBUTENbHO.

0.2.8.2 Ecnun KoHeuyHasa TemnepaTtypa 6noka bonee 4em Ha 0,2 °C Hmxke vnun donee vyem Ha 0,5 °C BbllLe
3aJaHHON, TO UCMbITaHWE CUYUTAaOT HeAeUCTBUTENbHBLIM.

[lpenen Teky4ecTn U BA3KOCTb MOryT ObITb N3MepeHbl 6e3 aanbHenlen KOppeKTMpoBKN TemMnepaTypbl.
OTN pe3ynbTaTbl COOTBETCTBYIOT (DAKTUYECKOW TemMnepaTtype, a He 3apaHee BbIOpaHHOW.

9.2.9 Ecnu KkOHevHasa TemMnepaTypa, Kak ykasaHo B 9.2.8, oTkrnoHsieTca dornee yem Ha 0,2 °C, To nepen
Ha4YyanoM NOBTOPHOrO UCMbITAHUA BLIMOMHAIOT cneaytoLlee:

1) NpoBepsoT KaNMOPOBKY TEPMOMETPA;

2) NpoBepsT TOMHOCTL AAaTyMKa perynatopa TemnepaTtypbl B COOTBETCTBUM C 8.1;

3) NPOBEPSAIOT LIMPKYNALMIO XIagareHTa;

4) 3aMeHSIT XragareHT, ecnvn OoH ODBOAHEH, HA YTO YKa3bIBAKOT KPUCTaNmbl fiba B BEepXHeW 4actu
pesepByapa. XnagareHT npy HU3KoW Temnepatype abcopbupyeT Boay v no mepe ee abcopdbupoBaHus ero
oxnaxaparwLas cnocoOHOCTb CHWKAETCS;

5) npoBepsiloT, paboTaeT Nu Hagnexalwnm obpas3om oxnaxaawLiasa daHs;

6) NpoBepsT NOrPeLlHOCTb NporpaMmmMbl TeMnepaTypHoro npodounns 1 BHOCAT COOTBETCTBYHOLLME KOP-
PEKTUBLI.

9.2.10 NccnenyloT KpuBYHO OXNadkaeHUs Ha Hannm4yme TemMnepaTypHbIX OTKIOHEHUN, NpeBbILLAoLWMX 00-
NyCcTUMbIE Npenensl, ykasaHHble B Tabnuue A.1.1 nnu A.1.2.

[TpoBepstoT, Y“TOObLI CKOPOCTU OXNa)XaeHWs1 NPy UCNbITAaHUM COOTBETCTBOBASIN CKOPOCTAM, YKa3aHHbLIM B
Tabnuue A.1.1 ona TemnepaTyp HWXKe MUHYC 4 °C nnn A.1.2 — ans TemnepaTtyp Huxe nnwc 6 °C.

[TpoBepsatoT, UTobbl NpeaBapuTenbHbIn Harpes npu 80 °C npoaomkancs He MeHee 2 u.

9.3 OnpepeneHuve npeaena TeKy4ecTu

9.3.1 [lna kaxaon siMenkn, HaunHaa ¢ caMou AarnbHen SHYerkn B NeBou CTopoHe Npubopa, BbINOSHAKT
npouenyps.l, ykasaHHble B 9.3.2—9.3.5.

9.3.2 CoBMeLLaloT Onopy LUKMBA C PUCKOM Ha JNMHEWKe, COOTBETCTBYHOLLEN UCMbITaTeNbHON sivelnke,
TaknMm 0bpasoM, YToObI CTPyHa (HUTL) CBellMBanach ¢ 6yioka HanpoTUB Bana poTopa. Cneayet ybeantbes, YTO
rpy3bl He DyayT 3ageBaTh Kpasa CTona BO BpeMs UCNbITaHWUS.

9.3.3 CHUMAaIOT CTPYHY (HUTbL) C BepXHen onopbl NOALLMMHUKOB U OCTOPOXHO YKNaAbiBalOT €e Ha LLUKUB
TaK, UTOObl HE NOTPEBOXNTb N3MEPUTENBHYIO AYEeWKy (He NO3BONAIOT Bany poTopa BpalLaThCs ).

9.3.4 OCTOpOXHO, YTOOLI HE HAPYLUMUTL FreneBy CTPYKTYPY, NpUKpennsaT rpy3 maccon 10 r K CTpyHe
(HNTW) U aKKypaTHO ero nogselumBatoT. BusyanoHo HaOnogawT 3a ABMKEHEM nepeknagyHbl poTopa (Henb3s
N3MepATb Npeaen TeKy4ecTn C NOMOLLLIO 3NeKTPOHHOW onTuKKW). Koroa koHel nepeknagyHbl He CABUraeTcs
X0TA O6bl HA 3 MM B TeueHne 15 ¢ (3TO COOTBETCTBYET NPMONN3NTENBLHO ABYM AMAMETpaM nepeknaavHbl unu
NoBOPOTY Ha 13°), 3anNnUCLIBAIOT, YTO obpaseL, MeeT npenen TeKy4ecTw.

[MpumMeyaHune— Npu nepsoM NPUNOXeHUU Harpy3ku 10 r NpU UCNbITAHUM HEKOTOPLIX Macen MOXET NPOU30ONTI
MOMEHTAaNnbHOE KpaTKOBPEMEHHOE ABWKeHWe nepeknaguHbl. Ecnn B TeueHne 15 ¢ He HabnwgaeTcsa AONONHUTENbHOE
IBXEHWE nepekniaavHbl, TO NepBoHayanbHoe ABWKEHME MOXHO He NPUHUMATbL BO BHUMaHMe.

9.3.5 Ecnun HabntopaeTcs npeaen Tekyvectu, nepexoasaT K 9.5.
9.4 UamepeHMe KaxKyllenCcA BA3IKOCTMH
9.4.1 TlpukpennsaoT rupto maccon 150 r K cTpyHe (HUTU) N OCTOPOXHO NOoABELLUMBAOT. BkrouvaloT Tanmep
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(CekyHOOMep) B MOMEHT, Koraa nepeknaavHa Bana potopa ykasbiBaeT NpsaMo Brnepen, U npoaomkatT usme-
PATb BpemMs B COOTBETCTBUM C 9.4.1.1—9.4.1 4.

9.4.1.1 Ecnu nepBbi NnonyobopoT Bana npon3onaeT 3a Bpems meHee 10 ¢, USMepsalT U (PUKCUPYIOT
BpemMsi, Heobxoaumoe Ans nepsBbiX Tpex 0bopoToB.

9.4.1.2 Ecnu Bpems, Tpedbyemoe ans nonyobopoTta Bana, 10 ¢ nunn donee, 3anncbiBaloT BPpeMsA NOJTHOro
obopoTa n PUKCUPYIOT ero Kak Bpemsi oaHoro obopora.

9.4.1.3 Ecnu Bpemsa ogHoro obopoTa npesBbillaeT 60 ¢, 3akaHYMBAKOT 3KCNEPUMEHT N PEeruCTPUPYIOT ero
KaKk BpeMsa ogHoro obopoTta «bonee 60». 3anucbiBaloT, UTO BA3KOCTb DonbLUe 3HaveHus, paccumTtaHHoro B 10.1.

9.4.1.4 Bpewms nepBLIX Tpex oOOpOTOB MeHee 4 C PerncTpupyloT Kak «MeHee 4 c». 3anucbiBaloT, YTO
BA3KOCTb MeHblle 3Ha4YeHus, paccunuTtaHHoro B 10.1.

9.5 lNoBTOopAIOT 9.3—9.4.1 ANA KaXXO0n U3 OCTarbHbIX A4YeeK creBa Hanpaeo.

9.6 Oumuctka

9.6.1 llocne 3aBepLUeHUA UCMNbLITAHUN Ha BCeX ssvYelKaXx BhIKITIOYaoT oxXnaXxaeHne U BKNKYalT HarpeBa-
Tenb, YTOObl HarpeTb BUCKO3UMETPUYEeckne S4ermkm o0 KOMHaTHON TeMnepaTypbl MW HECKONBLKO Bonblie, HO
He BhiLLe 50 °C.

9.6.2 BblHMMaIOT BepxXHWE OCU POTOPOB U CaMU POTOPLI.

9.6.3 YoanaT us adveek odpasubl Macna ¢ NOMOLLLID BakyymMa U NPOMbLIBAKOT X pacTBOPUTENIEM He-
CKONbKO pa3, a 3aTeM ABa pasa aueToHoM. C nomMoLLbio Bakyyma yaansiT pacTBoOpuUTerb N3 fYeeKk nocne
Kark0M NPOMBIBKU U Nocne nocriegHen NpoMbIBKM JA0T aleTOHY NONMHOCTLI UCMapUTLCA.

9.6.4 PoTtopbl NpoOMbIBAIOT aHANOM4YHbIM CNOCOHOM.

10 PacueTt kaxywieucsa BA3KOCTI

10.1 KaxyLyroca BA3KOCTb 1), Cl'1 (M[l1a-c), paccumTbiBaloT, UICNONb3Yys NOCTOSHHYIO S4eNKU BUCKO3UMET-
pa, NONyYeHHYI0 No ypaBHEHUIO 8, No doopMyrne

n,=C-t 3/r, (9)

rne C — nocTtosiHHas s9Yerkn BUCko3mmeTtpa (no ypaBHeHuto 8);
{ — BpemMs Ans Yyucna nonHeiXx 06opoTOoB POoTOPA;
F — YNCIO NOSHbIX 06OPOTOB poTOpA.

11 ObpaboTka pe3ynbTaToB

11.1 Kaxyuwasca BA3IKOCTb U Npeaeri TeKy4vyecTu
3anncbiBalOT KOHEYHYIO TeMnepaTypy UCTbITaHWUS, a Taloke KaXKyLLYHOCA BA3KOCTb MU Hanu4ue npegena
TEKy4eCTW.

11.1.1 Kaxywyroca BaskocTe MeHee 5000 mlla-c (cl'l) sanuckiBaoT kak «meHee 5000 mlla-c (cl1)».

11.1.2 Kaxywiytoca BaskocTb mexay 5000 n 100000 mlla-c (cl1) sanuceiBatoT ¢ ToMHOCTLIO A0 100 mlla-c
(clT).

11.1.3 Kaxyuytoca Baskoctb mexay 100000 v 400000 mlla-c (cll) sanucbiBatoT C TOMHOCTLIO A0
1000 mla-c (cll).

11.1.4 KaxyLytocs BaskocTb donblue 400000 mla-c (cl'l) sanuckiBatoT kak «bornee 400000 mla-c (cl)».

11.1.5 [lpn ncnelTaHUM NNacTUYMHONO MaTepuana, KOTopbli AaeT TPU 3HAaYeHUSA BA3KOCTU, NepBoe 3Ha-
YeHWe 3anUCbIBaloT KakK KaxyLuyrocsa BA3KOCTb Mo ASTM D 4684. Ecnn Heobxoaumo, TO 3anUChbIBalOT BCe TPU
3HaJYeHuA, cobnaasa nx nocnenoBarefnbHOCTb.

12 TOMHOCTb N OTKNOHEeHMue

12.1 TOYHOCTHb

ToyHOCTL MeToaa, onpeaeneHHas CTaTUCTUYECKUM UccrneaoBaHMeM pes3ynbTaToB MeXnabopaTOpHbIX
ncnbiTaHUW, NpmBegeHa B 12.1.1—12.2.

12.1.1 Tpenen Teky4yecTu

B cnyyae oueHKM pes3ynbTaToB onpeaeneHns Tuna «BblAepXuBaeT/He BblaepXuBaeT» B HaAcTosllee
BpeMs HeT ODLLEeNpUHATOro MetToaa onpeneneHus TOMHOCTM.

12.1.2 KaxyLiascsa BA3KOCTb

12.1.2.1 ToBTOpPSAEMOCTb (CXOAUMOCTb)
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PacxoxneHve mexay AByMs nocrenoBaTenbHbIMU pe3ynbTatamMuy, NoryMeHHbIMWU OHUM U TEM Xe one-
PATOPOM Ha OZIHOW M TOM Xe annaparype rnpv NoCToAHHO AEWCTBYIOLLMX YCNOBUAX HA WOEHTUYHOM uccnenye-
MOM Martepuare B TedeHuWe ONUTENbHOro BpeMeHU Npy OObIMHOM W MPaBUIbHOM BbINMONIHEHUM MeToAa
NCMNbITaHWSA, He JJOIMKHO NpeBLILLaTh cneaylwme 3HayeHns bonee YeM B OOHOM criyyae w3 Apajuartw.

[NoBTOpsieMOCTb (CXOAUMMOCTb), BbIpaXXeHHAs B NPOLIEHTaX OT CPeHEero 3HaYeHUs KaXxyLLencst BA3KOCTM,
npuBeaeHa HUXe:

TeMmnepaTtypa ucnbitaHusa, °C [TOBTOPAEMOCTb (CXOAUMOCTL), % cpeaHero 3Ha4YeHus
—15 4,2
—20 7,3
—25 11,7
—30 9,3
—35 13
—40 19,8

12.1.2.2 BocnponsBoagUMOCTb

PacxoxneHve mexay AByMSA €OVWHWYHbIMWA U HE3aBUCUMLIMU peayrnbTaTtaMu, NnofyyveHHbIMU pasHbIMA
onepaTopamu, padboTalLMU B pa3HbIX NabopaTopusix Ha UAEHTUYHOM UccreayemMoM MaTtepuane B TeveHne
ONUTENbLHOrO BPpeMeHW, He JO/MKHO npeBbillaTh cneaywlive s3HadeHns bonee yem B OOHOM Criydae U3 nBaj-
LuaTtn. Bocnpom3aBogMMocCTb, BbipaXeHHas B NPoLieHTax OT cpefHero sHaueHUs1 KaxyLuencss BA3KOCTU, NpuBe-
OeHa HWXe:

TeMmnepaTypa ucnbitaHusa, °C Bocnpoun3ssognmMocTb, % cpeaHero sHayeHus
—15 8,4
—25 17,5
—30 18,4
—35 39,8
—40 34,1

12.1.3 lNporpamma mexxnabopaTopHbIX UCMLITAHUW BKNOYana cneayroLlive s3HaueHus:
9 macen — npu Temnepartype MuHyc 15 °C ¢ yyactnem 11 nabopatopum;
9 macen — npu Temnepatype muHyc 20 °C B 11 nabopatopusx;
18 macen — npu Temnepatype MUHyc 25 °C B 14 nabopartopusix;
9 macen — npu Temnepatype muHyc 30 °C B 13 nabopatopusx;
6 macen — npu Temnepartype MnHyc 35 °C u muHyc 40 °C B 12 nabopartopusx.
12.2 OTKNoOHeHue
B cBSi3n ¢ OTCYTCTBMEM NMOAXOASALLEro CTaHOAPTHOro Matepuarna, NpuroaHoro Ans onpenereHns OTKNo-
HEeHWs1, N0 JaHHOMY METOoly UCNbITaHUS OTKITOHEHME He onpenerneHo.
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[punoxeHue A
(cnpaBo4HOeE)

TeMnepaTypHblie npodpunu

A.1 TemnepaTypHblie Npounu Ana TeMmnepaTtyp UcCnbIiTaHUA
A.1.1 CmoTpu Tabnuubl A.1—A.1.3.

Tadnuya A.1.1 — TemnepaTtypHbi npodounb Ana TemnepaTtyp ucnoitaHna ot MMHyC 20 °C ao muHyc 40 °C

TeMnepaTypHbIil UHTepBan ', [lonycTUMOe OTKIMOHEHUE

[MpooomMKUTENBHOCTL LIMKNA, Y:MUH CkopocTb uameHeHus, °C/M

°C Temnepartypbi?), °C
0:20 CB.20 po 80 — —
2:00 Ot 80 » 80 — + 1,0
0:20 » 80 » 0 — —
0:03 » O » —3,0 — —
0:07 »—30 » —4,0 8,5 +0,56
0:10 »—4,0 » —5,0 6,0 + 0,2
6:00 »—50 » —8,0 0,5 +02
36:00 »—80 » —20,0 0,33 N 0’2

[loanepXXuBaTbk B 3TOU TOUKE TEeM-
nepaTypy ucnbitaHusi MuHyc 20 °C3)
2:00 » —20,0 » —25,0 2,5 + 0,2

[loanepXuBaTbh B 9TOM TOUYKE TEM-
nepaTypy UcnbITaHust MUHyc 25 °C3)

2:00 » —25,0 » —30,0 2,5 + 0,2
[loanepXXuBaTbk B 3TOU TOUKE TEeM-
nepaTtypy UcnbitaHusi MuHyc 30 °C3) Cs. —30,0 no —35,0 2.5 + 0,2

[loanepXXuBaTbe B 3TOU TOUKE TeM-
nepaTypy ucnbiTaHusi MuHyc 35 °C3)
2:00 Or—350 » —40,0 2.5 + (0,2

[loagoepXXvBaTk B 3TOU TOYKE TEeM-
nepaTypy ucnbitaHus MuHyc 40 °C3)

1) Ecnn ncnonbayloT cucteMy CABOEHHOIO KOHTYpa ynpaBneHusi, TO 3aaHHble TeMnepaTypbl 6aHN AOMKHBI BbIThb Ha
5 °C HWXe COOTBETCTBYHIOLLIEN TeMNepaTypbl bnoka. MakcuMmanbHas TeMmnepaTtypa 6aHu He A0DKHA NpeBbILLaTbh MUHYC
5 °C.

2) UsmeHeHne TemnepaTypbl He 6Gonee + 0,1 °C ynyywaeT TOYHOCTb WM BOCMPOU3BOAMMOCTL PEe3ynbTaToB
onpeaeneHns BA3KOCTH.

3) Mpepen TekyyecTU U KaxyLLylOCs BS3KOCTb U3MEPSIIOT B TeueHne 30 MUH nocrie AOCTVWXKEHWUsI TemnepaTypbl
MCMbITaHWSA.

Tabnuya A.1.2— TemnepaTtypHbii npocdunb ana temnepatyp ucnbitaHna MuHyc 10 °C n mmHyc 15 °C

[IpoOOMKUTENBHOCTL LUKNAa, Y:MUH TemnepaTypH:m whTepean’, CKOPOCTb M3MeHeHus!, °C/u Honyctumoe OTKI;?I-leHMe
C Temnepatypbl</, °C
0:20 Ce.20 po 80 — _
2:00 Ot 80 » 80 — +1,0
0:20 » 80 » 10 — _
0:03 » 10 » 7:0 _ .
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OxoHyaHue mabnuuysi A.1.2

TemnepaTypHbliA uHTEpBan, [lonycTUMOE OTKINOHEHUE

[1pOOOMKUTENBLHOCTL LUMKNA, Y4:MUH CKopoCTb U3MeHeHus, “C/M

°C Temnepatypbi?, °C
0:07 Cs. 7,0 npo 6,0 8,5 + 0,5
0:10 » 6,0 » 5,0 6,0 + 0,2
6:00 » 5,0 » 2,0 0,5 +0,2
36:00 » 2,0 » 10,0 0,33 +0.2

[loagepxmBaTb B 3TON TOYKE TEM-
nepaTypy ucnbitaHust MuHyc 10 °C3)

2:00 » —10,0 » —15,0 2,9 + 0,2

[loagepxuBaTb B 3TON TOYKE TEM-
nepatypy ucnbitaHusi MuHyc 15 °C3)

1) Ecnm ucnonbayloT cuctemy cABOEHHOrO KOHTYpa ynpaBneHusi, To 3aaHHble TemnepaTypbl 6aHN A0MKHbI BbITh Ha
5 °C HWKe COOTBETCTBYIOLLIEN TeMnepaTypbl 6noka. MakcumanbHasa TeMnepaTtypa He JO/MKHa npeBbilaTh MUHYC S °C.

2) UsmeHeHue TemnepaTypbl He 6Gornee + 0,1 °C ynyywaeT TOYHOCTb M BOCNPOU3BOAUMOCTb Pe3ynbTaToB
onpeaeneHns BA3KOCTMW.

3) NameHeHWe npefena TeKyyeCTU U KaXyLLEWCs BSI3KOCTM chneayeT nposoauTh B npeaenax 30 MWH nocne
OOCTUXEHUSA TeMmnepaTypbl UCMNbITAHUS.

Tadbnuya A.1.3 — HoMMHanNLHOE BpeMs A0 AOCTUXKEHUA TeMnepaTypbl UCNbITaHUS

Temnepatypa UcCnbITaHud, °C AcTeklLee HOMUHaNbLHOE BpeMs, 4
—10 45
—15 47
—20 45
—25 47
—30 49
—35 51
—40 53
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