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Hacrosmas meronuka pacnpocTpaHseTcs Ha mpeoOpa3oBaTeid W3MEpPHTENbHEBIE
Rosemount 644, Rosemount 3144P (nasee mo texcty — npeoGpa3oBaTen) H3rOTOBJIEH-
Hble B cOOTBETCTBUH ¢ TY 4211-021-51453097-2013 w/unu TexHHYECKOM NOKYMEHTa-
nuei pupmel «Rosemount Inc.».

ITpeobpazoBareny npeaHa3HAuYEHb! 111 U3MEPEHUS U IpeoOpa3oBaHUsS CHTHAIIOB
IIEPBHYHEIX U3MEPHTENbHBIX Mpeobpasopareneit (manee — I1I1) (Tepmonpeobpazosare-
JIe¥ CONIPOTHBIIEHHS, IpeodpazoBaTeliell TEPMOAIIEKTPHYECKHX, YCTPOHCTB, HMEHOIINX
Ha BBIXO/I€ CUTHAJIBI B BUJE U3MEHEHHS JJI€KTPHYECKOTO COMPOTHBIIEHHS HITH 3JIEKTPH-
YECKOI0 HAaIpsHKEHUS NOCTOSIHHOIO TOKA) B YHHUGHIHMPOBAHHBIA JJIEKTPUUECKHH BbI-
XOJHOH CHIHal IOCTOSHHOrO Toka 4-20 MA, B LubpoBo# CUrHaT KOMMYHHKAIIOHHEIX
npotokonoB HART, Foundation fieldbus unu Profibus PA (B 3aBHCHMOCTH OT THIIA
npeoOpaszoBares).

Hacrosias MeToquKa OBEPKH yCTaHABIMBAET METOIUKY TEPBHYHOMN (710 BBOJA
B 9KCIUTyaTaluio, a TAKXKE MOC/Ie PEMOHTA) U IepHoANYIecKor (B mpolecce dKCIITyaTa-
1MH) oBepok. HacTosmas MeToiiuKa MoBEpPKH PacipoCTPaHsIETCs Ha BHOBE BEIITyCKae-
MbIe IIpeoOpa3oBaTelli, a TAKXKe MPeoOdpa3oBaTeld, HaXOISIIUECS B SKCILTYaTal[UH.

1 Onepauuu noBepku

1.1 Tlpu npoBeneHNH MOBEPKU NOJKHBEI OBITH BBHIMOJHEHBI CIIEAYIOIIHE Olepa-
95078

- BHEIIHUHN ocMOTp (1. S.1);

- IPOBEPKa BEPCUH NIporpaMMHOro odecrnedenus (1. 5.2);

- OTIpe/ieJIeHHE OCHOBHOH IIOTPEIHOCTH Npeolpa3oBareneii (1. 5.3).

2 CpeactBa noBepku

2.1 I'lpu npoBeaeHHH MOBEPKH IpeodpazoBarelieil MPUMEHSIOT CIIEAYIOLIHE CPe/-
CTBA [OBEPKHU:

- KanubpaTop MHOro)yHKLHOHaNBHBIH U KoMMmyHHKatop BEAMEX MC6 (-R)
(Peructpaunonnsiit Ne 52489-13);

- Mepa 3JIEKTPHUYECKOr0 CONpPOTUBIEHHUS TIOCTOSHHOTO TOKa MHorosHauyHas MC
3070 (Peructpaunonnsiii Ne 50281-12);

- MyJsTUMETp 3458A (Peructpauuonnsiii Ne 25900-03);

- rurpomeTp ncuxomerpuueckuit BUT (Peructparmonnsiii Ne 42453-09).

2.2 Ilpu mpoBeneHHM IIOBepKH INpeobpasoBaTesiel MPUMEHSIOT ClIeLYIOIIEe
BCIIOMOraTebHoe 000py10BaHHE:

- ICTOYHHK ITUTAHHUS TIOCTOSHHOTO TOKA,

Jns npeobpazosareneit ¢ HART:

- HART/USB monem (x mpumepy, VIATOR) u nepcoHanbHBIH KOMIBIOTED C
YCTaHOBJIEHHOH TNpPOrpaMMON MJIf peaiM3alldM IONB30BaTeIbCKOro uurepdeiica (k
npumepy, AMS);

- MoJIeBOX KoMMyHHKaTop Rosemount 475, Trex;



Jns npeobpazosareneii ¢ Foundation fieldbus:

- Fieldbus Power Hub (x nprmepy, “Relcom F11 Fieldbus”);

- MmozeM (x mpumepy, NI USB — 8486) u mepcoHanbHBIH KOMITBIOTED ¢ YCTAHOB-
JIEHHOH IIpOrpaMMoM 1UIsi peanu3alllii MONb30BaTeNbckoro uHtepdeiica (kK mpumepy,
AMS);

- MoJIeBOM KoMMyHuKaTtop Rosemount 475, Trex;

s npeobpasosateneii ¢ Profibus PA:

- PB/DP USB mozem (x mpumepy, “Siemens “PC Adapter USB A2”) u mepco-
HaJIbHBIM KOMIIBIOTEpP C YCTAHOBJICHHOHN IMPOrpaMMOM IS peald3aliH I10J1530BaTellb-
ckoro uHTepgeiica (k npumepy, Simatic PDM)

- Profibus Power Hub (x npumepy, “Siemens Profibus DP/PA Coupler”).

2.3 JlomyckaeTcs NpUMEHEHHE W JPYTHX CPEICTB MOBEPKH, 00eCHeYHBAIOLIMX
omnpezeneHye (KOHTPOIb) METPOJIIOTHYECKHX XapaKTePHCTHK, moBepsieMbix CH ¢ tpeby-
€MOH TOYHOCTEIO.

3 TpeGoBanus Ge30NMaCHOCTH H TPeOOBAaHHSA K KBATH(PHKALMH NOBepHTENEi

3.1 Ilpu npoBeneHny MOBEpKH COOMIOAAIOT O0LIHeE MPaBHIIa BBIMOIHEHHS paboT B
COOTBETCTBHH C TEXHHYECKON JOKyMEHTalued nmo TpeboBaHHAM 0e30MacHOCTH, AeH-
CTBYIOLIEH Ha JaHHOM NPEATPUSTHH.

4 YcnoBusA NOBEPKH H NOANOTOBKA K MOBEPKe
4.1 Tlpu npoBeieHUH MOBEPKH COOTIOIAIOT CIIEAYIOIINE YCIOBHS:

- TeMIIepaTypa OKpPYKarollero Bo3ayxa, °C 23 £35;
- OTHOCHUTEJIbHAS BJIaXXHOCTh OKpPYXKaroLlero Bo3ayxa, % He bonee 70;
- aTMocdepHoe naBieHue, klla 84,0 - 106,7

S IlpoBeaeHne NoBepKH

5.1 Bremnuit ocMoTp

5.1.1 Ilpn BHEmHEM OCMOTpe yCTaHaBIMBAMOT OTCYTCTBHE MEXaHHUECKHX II0-
BPEKICHUH, KOPPO3UH, HAPYLIEHHH MOKPBITUA M HAaAUCEH, a TaKXkKe OTCYTCTBHE APY-
rux 1eeKToB, KOTOPhIE MOTYT MOBIHATh Ha paboTy MpeoGpa3oBaTeNns U HA Ka4eCTBO
MIOBEPKH.

5.2 IIpoBepka BepCcHH MPOrpaMMHOro 00eceyeHus

5.2.1 NonxmoyaroT npeobpazopatens K HART-KxoOMMYHHKATOPY WM HHOMY TIpo-
rpaMMHO-annapaTHOMy KOMIIIEKCY ¢ noaaepxkoii nporokona Wireless HART u nocie
YCTaHOBJICHHS COEMHEHHs CUHTHIBAIOT HACHTH()HUKALMOHHbIE IPU3HAKH MPOTPAMMHO-
ro obecrieuenus npeobpasosatesis (HOMEP BEPCHH IPOrPaMMHOr0 obecIedeHns) B co-
OTBETCTBYIOLIEM pa3/ie/ie MEHIO KOMMYHHKATOpA.



5.2.2 UnenTUUKaLIMOHHBIE 1aHHBIE MPOTPAMMHOr0 o0ecrieueHusl MPUBE/ICHb! B
ONMCAaHUU TUIIA HA MpeoOpa3oBaTelb.

5.2.3 TlpeoGpa3oBaTenb cUMTAETCs MPOLIEALINM IPOBEPKY, €CIM HOMEpP BEpCHH
MPOrpaMMHOT0O 00eCeyeHUs COBIIalaeT C HOMEPOM BEPCHH IporpaMMHOro obecreve-
HH$, yKa3aHHBIM B OITMCAHUU TUIIA Ha IpeoOpazoBaTels.

5.3 Onpenenenue OCHOBHOM MOTpeLIHOCTH Npeobpa3oBaTeei

5.3.1 Onpenenenne OCHOBHOM MOrpelIHOCTH NpeoOpa3oBaTeneid Oe3 onuuu X-
Well.

5.3.1.1 IlorpemHocTh onpeaestoT Ha MATH 3HAYEHUSIX BXOJHOIO CHrHAIa, COOT-
BercTByromux 0-5%, 25+5%, 50+5%, 75+5%, 95-100% nuamazoHa H3MEpeHUS s
Ka)X7I0r0 KaHaJa.

5.3.1.2 OnpeneneHyue OCHOBHOM IMOTPENIHOCTH MPE00pa3oBaTess B PEXHME pa-
00ThI ¢ TEpMONpeoOdpazoBareasiMu conporupiaeHus (nanee — TC).

5.3.1.2.1 ToaxmoyaroT o6oOpyaOBaHKE B COOTBETCTBHH cO cxeMoit 1 [lpumoixe-
HuUs A.

[loakn04aoT MHOTO3HAYHYIO MEPY JIEKTPUYECKOr0 COTNPOTHBIEHUS K COOTBET-
CTBYIOIIIMM KJIEeMMaM NpeoOpa3oBaTesis (B 3aBUCUMOCTH OT cxeMbl noakiitodeHus I1I7).

5.3.1.2.2 VYcTaHaBIUBaOT 3Ha4€HHE CONPOTUBICHHUSA, COOTBETCTBYIOIEE MEePBO-
My 3Ha4YE€HMIO BXOJHOIO CHrHajla (MMUTHpPYEMOH TeMIeparyphl) (B COOTBETCTBHM C
ycra”HoBieHHbIM TUNIOM HCX unu uHAMBUAYaIbHOH CTATHMYECKOH XapaKTEpHUCTUKOM ¢
yuetoM koappuuuenroB Kannennapa Ban [lro3zena).

5.3.1.2.3 Ilocne ycraHOBI€HHs 3HAUYEHHS BBIXOJHOTO CHIHAlla U3MEPSIOT raje-
HHE Halps>KeHHE Ha OJHO3HAYHON Mepe 3CKTPUUECKOro COMpoTHBIeHUA (manee — OM-
OC) ¥ BBIYMCISIOT 3HAYCHUE MPOTEKAIOLIETO Yepe3 Hee TOKaA Iy,

5.3.1.2.4 TloBropstoT onepauuu no nm. 5.3.1.2.2 u 5.3.1.2.3 111 oCTaNnbHBIX 3Ha-
YEHUH BXOJHOIO CUTHAlA.

5.3.1.2.5 OcHOBHYIO OTPEILIHOCT U3MePEHHs H Npeodpa3oBaHus B TEMIIEPATYPY
curianoB oT TC no TOKOBOMY BBEIXOZY BEIYHCIISIOT 110 hOpMyJIe:

y, =+ 20100, % (1)

Iy
rae I, — 3Ha4yeHue BBIXOAHOIO TOKA, BEIYMCIEHHOE B II. 5.3.1.2.3;

Ihacy — PAcyeTHOE 3HAYEHHME BHIXOJHOIO TOKOBOTO CHMTHAla, COOTBETCTBYIO-
€€ 3HAYEHHIO CONPOTUBJIEHHUS COrIacHO ycTaHoBIeHHOMY THITY HCX
I, — HOpMupyOlLIee 3HaUYeHUEe BEIXOAHOTO curHaia (16 MA).
[Ipumeuanue — Jlnsa npeobpasoBarteneif, nmoaaepxuBaroumx npotokoiasl HART,
Foundation fieldbus uinu Profibus PA, momyckaercsi onpenesnsTh OCHOBHYK INOrpell-
HOCTh U3MEpeHus 1o dhopMmyie:



A= i(Tx - Tch) (2)
rae Ty — 3HaYeHue TeMIepaTyphl, CYUTBIBAEMOE C AKpaHa BCTPOEHHOTO JUCILIes
npeoOpa3oBaTens, JUCIIess KOMMYHHKATOPa WIH MOHHTOpPA KOMITBIOTEPA,;
T\cx — 3HAUCHHME UMHTHPYEMOH TeMIIepaTyphl.
5.3.1.2.5 OcHOBHas NMOTPEIIHOCTE MTpeodpa3oBaTens He JOJKHA MPEeBLIIaTh 3Ha-
YEHUs] OCHOBHOH abCOMIOTHOH MOTPeIIHOCTH, YKa3aHHOTO B MPUIOXEHUH K CBUIETENb-
CTBY 00 YTBEP)KAE€HHH THUIIA CPEACTB U3MEPEHUH.

5.3.1.3 Onpepnenenre OCHOBHOM MOrpeltHOCTH B pexume padortsl ¢ T1I1, umero-

IIIMM Ha BEIXOJI€ CHTCHAJ B BH/IE DJIEKTPHYECKOrO COPOTUBIIEHUS.
5.3.1.3.1 TloaxmoyaroT 060pyAOBaHHE B COOTBETCTBUU cO cxemoil 1 [lpmmoxe-
HUA A.

ITokIrO4ar0T MHOTO3HAYHYIO MEpY 3JIEKTPUYECKOr0 CONPOTUBIIEHHS K COOTBET-
CTBYIOILIUM KJIEMMaM I1peoOpa3oBarels (B 3aBUCUMOCTH OT cxeMbl noakiroueHus [I1).

5.3.1.3.2 YcTaHaBIMBaIOT 3HAUYEHHE COMPOTHUBIEHUS, COOTBETCTBYIOIEE MEPBO-
MY 3HQUEHHUIO0 BXOJHOr'0 CHTHAJA.

5.3.1.3.3 Ilocne ycTaHOBISHUS 3HAYEHHs BBIXOJHOTO CHTHAIa M3MEPSIOT Iaje-
HHUe HanpsokeHUs Ha OMOC 1 BBIYUCIAIOT 3HAUEHHE [IPOTEKAIOIIET0 Yepe3 Hee TOKa.

5.3.1.3.4 Iosropsrot onepanuu mo mm. 5.3.1.3.2 u 5.3.1.3.3 m1s ocTaNbHEIX 3Ha-
YEHHH BXOQHOTO CHTHAlA .

5.3.1.3.5 OcHOBHYIO NOTPeLIHOCTE MpeoOpa3oBaTelis BEIYHCIAIOT 10 GopMyaM
(1) wu (2).

5.3.1.3.6 OcHoBHas norpeuHocTh Npeodpa3oBaTers He NO/DKHA MPEBHIIIAThH 3Ha-
YEHHA OCHOBHOH abCOIIOTHOH MOIPELIHOCTH, YKa3aHHOTO B TIPHIIOKEHUH K CBUJIETEIb-
CTBY 00 YTBEp)KIEHHH THIIA CPEJICTB H3MEPEHHH.

5.3.1.4 Onpeneneurie OCHOBHOM MHOTIPELIHOCTH Mpeodpa3oBaTellss B PeXUME pa-
0OTEI ¢ MPeoOpa3oBaTesiMH TepModIeKTpuueckuMu (namee — TI1).

5.3.1.4.1 Tlopkmnro4atroT 0OOpya0OBaHHE B COOTBETCTBHH CO cxeMoit 2 [Ipumosxe-
HUA A.

KanubpaTtop MHOrohyHKIIMOHAIEHBIN MOIKIIOYAIOT C MOMOIIBIO MEIHEIX ITPOBO-
TIOB.

5.3.1.4.2 VYcraHaBIMBalOT 3Ha4YeHHWE TEPMO-3.J.C., COOTBETCTBYIOIIEE IEPBOMY
3HAYEHHWIO BXOJIHOTO CHTHajla (MMUTHPYEMOH TemIeparypsl) (B COOTBETCTBHH C YyCTa-
HOBJIEHHBIM THIIoM HCX).

5.3.1.4.3 Tlocne ycTaHOBNEHHs 3HAUY€HHs BBIXOJHOTO CHIHANA M3MEPAIOT Maje-
Hue HanpspkeHus Ha OMOC 1 BBIYMCIAIOT 3HAYCHHE MTPOTEKAIOIIEro yepes Hee TOKa.

5.3.1.4.4 TlosTopstor onmepauuu mo mi. 5.3.1.4.2 u 5.3.1.4.3 11 ocTanbHBIX 3Ha-
YEHUH BXOJHOIO CHrHAJIA.



5.3.1.4.5 OcHOBHY10 NOrPEIIHOCTD U3MEPEHHUS U MPeoOpa3oBaHUs B TEMIIEPATYpy
curranos ot TTI BeraucastoT no ¢popmyne (1) unu (2):

5.3.1.4.6 OcHoBHaA NOrpelIHOCTh NMpeodpa3oBaTelis He JO/KHA MPeBbIIIaTh 3Ha-
4eHHsl OCHOBHOH abCOMIOTHOH MOTPeIIHOCTH, YKA3aHHOIO B MPUIIOKEHUH K CBUIETENb-
CTBY 00 yTBEp>KJICHUHU THUIIA CPEJICTB U3MEPEHUH.

5.3.1.5 Onpenenenyve 0OCHOBHOM IMOIPEIIHOCTU B pexxume padorsl ¢ I, umero-

MM Ha BBIXOJ€ CHIHAJ B BHJIE DJIEKTPHYECKOr0 HANPSHKEHUS IIOCTOSHHOTO TOKA.
5.3.1.5.1 IloaxmouatoT 0OopyJOBaHHE B COOTBETCTBHU co cxeMo# 2 Ilpunoxe-
Hus A.

Kanubpatop MHOroyHKIMOHATBHBIA MOIKIIOYAOT C TOMOIIBK MEIHBIX MPOBO-
IOB.

5.3.1.5.2 YcranaBnuBalOT 3Ha4Y€HHE MUJUIMBOJIBTOBOIO CUTHAJIA, COOTBETCTBYIO-
1iee [epBOMYy 3HAYEeHHUIO BXOJHOTO CUTHAIA.

5.3.1.5.3 Tlocne ycTaHOBIEHMS 3HAYEHUs BBIXOJHOIO CHTHalIa M3MEPSIOT Iajie-
Hue HanpsbkeHUs Ha OMDC U BBIYMCIISIOT 3HAUEHHe POTEKAIOIIEero yepes Hee TOKa.

5.3.1.5.4 TloBropstor onepauuu no n. 5.3.1.5.2 u 5.3.1.5.3 @1 octanbHbIX 3Ha-
YeHHH BXOJHOIO CUTHaJA.

5.3.1.5.5 OcHOBHYIO MOTrpeNIHOCTh MpeoOpa3oBaTelis BRIUUCIIOT M0 GOopMyIam
(1) unm (2).

5.3.1.5.6 OcHOBHas MOrpeLIHOCTh NpeoOpa3oBaTels He JO/DKHA IPEBBIIIATE 3Ha-
YEHHsI OCHOBHOM abCO/IOTHOM MOrPEeIIHOCTH, YKa3aHHOTO B MPUIIOKEHHH K CBHIETEIb-
CTBY 00 YTBepKIE€HHH THUIA CPEJICTB H3MEPEHHIA.

5.3.2 Onmpenenenre OCHOBHOH TmorpemHocTd npeodpazosarenss Rosemount
3144P c onuueit X-Well

5.3.2.1 OcHOBHYIO NOrpemHoCcTh MpeodpasoBatens Rosemount 3144P ¢ omiueit
X-Well onpenensror Ha NATH 3HaYEHUSIX BXOJIHOTO CHTHala (MMHTHPYEMOMH Temrepa-
TypbI), cooTBeTCTBYOIUX 0-5%, 25+5%, 50£5%, 75+5%, 95-100% auana3zoHa u3Me-
peHHS.

5.3.2.2 lloakmroyatorT 060pyOBaHHE B COOTBETCTBHM CO cxeMoii 1 [Ipuioxenus
A.

[ToaKIH04ar0T MHOTO3HAYHYIO MepY JJIEKTPUYECKOTO COMPOTHBIEHUS K COOTBET-
CTBYIOIIIUM KJIeMMaM IpeodpazoBarens 1o 4-npoBoHO# cxeme moaxaodenus [111.

5.3.2.3 B Hactpoiikax npeoGpasoarens ¢ momouprw HART-komMMyHHKaTOpa
uiM nporpaMMmHoro obecriedenus AMS Device Manager ycTaHaBIMBarOT NMapaMeTphl
ans ciny4as «Hepxaseromas tpy6a SST316, [1V80, copramenT 40».

5.3.2.4 Vi3mMepsIOT M KOHTPONHPYIOT B TIPOLIECCE TIOBEPKH TEMITEPATYPY OKpPYXKa-
FOUIEH CPe/Ibl B HEIIOCPEACTBEHHOM OTH30CTH OT MeCTa HAXOKIEHHUs OBEPSEMOTO IIPH-

6opa. M3smepeHHoe 3HadYeHHe TeMIepaTyphbl OKPYIKakOIIeH cpejsl OKPYIJISIOT OO O1H-
YaHIIEero Lenoro 3HaUYeHHU .



5.3.2.5 VcraHaBIMBaKOT 3HaYEHHE COMPOTHUBIIEHHUS, COOTBETCTBYIOLIECE MEPBOMY
3HAYEHHIO BXOJHOIO CHrHajga (MMUTHPYEMOH TeMIepaTyphl). 3HaueHHE CONpPOTHUBIEC-
HUA BBIOUparoT U3 Tabauusl [Tpunoxenus b ¢ ydyeToM 3HaueHUI UMUTHPYEMOM TeMrie-
PaTypel U TEMIIEPATyphl OKPYIKAIOIIeH cpe/ibl

5.3.2.6 Ilocne ycTaHOBIEHHUS 3HAUEHUS BBIXOJHOIO CHTHANIA CHHUMAIOT MOKa3aHUs
npeobpazoBarens,

5.3.2.7 TloBTopstoTr onepauuu no . 5.3.2.4 - 5.3.2.6 119 oCTaJIbHBIX 3HAYCHHUH
BXOJIHOTO CHTHAaJa.

5.3.2.8 Bo3BpamamT K nepBOHAYANBHBEIM 3HAUEHHSIM MapaMeTpesl Mpeodpa3oBa-
TEJIsl, UBMEHEHHEBIE B II. 5.3.2.3.

5.3.2.9 OcHoBHyI0 morpemrHocTh Ax.wen MpeobpasoBarenst Rosemount 3144P c
onuuert X-Well Beraucisitor no gpopmyie:

Axwar = "—'(Tx = T) (3)
rae T, — 3Ha4eHHe Temneparypbl, CYUTHIBAEMOE ¢ BCTPOCHHOTO JAHMCILIES Mpeod-

pasoBarejisi, JHCIIIEes KOMMYHHKATOpa WM MOHMTOpPa KOMITBIOTEPa;
T - 3HayeHue uMuUTHpPYeMo# Temmnepatypsl, °C.

5.3.2.10 3naueHue OCHOBHOM morpemHocTy mpeobpazosarens Rosemount 3144P
¢ onmued X-Well Ax.we He IOKHO MpeBHIIIATh 3HAYCHUS OCHOBHOM abCOMIOTHOM ITo-
I'PEIIHOCTH, YKAa3aHHOIO B NPUJIOKEHHMHM K CBHUJETENBCTBY 00 YTBEPXKICHWUW THIIA
CPEACTB U3MEPEHHIA.

5.4, Ha ocHOBaHMM THMCHMEHHOTO 3asBIIeHWS BlaJeliblla MpeodpazoBarels Jo-
IIyCKAETCA BBIMOIHATE onepauui mo nmn.5.3.1 u 5.3.2 Tonbko IS UCMOIB3YEeMBIX NpH
3KCIULyaTallMu npeoOpa3oBaTelis U3MEePUTEIbHEIX KaHAIOB, a TaKXe OIpeae/leHiHe MeT-
POJIOTMYECKHX XAapaKTEePUCTUK MpeoOpazoBarens B Ooniee y3KUX AMANa3oHaX HU3Mepe-
Hui. CoOTBETCTBYIOLIAs 3alUCh JODKHA OBITH ClellaHa B MAclopTe CPeaCcTBa M3Mepe-
HHsl U (MJIM) B CBHJIETEIBCTBE O IMOBEPKe IIpeobpazoBaTelis.



6 Odopmiienne pe3yIbTaTOB NOBEPKH

6.1 IlpeobpazoBareny, MpoLIEIIHe MOBEPKY C TOJOXKHTEIBHBIM PE3yJIBTATOM,
IIPU3HAIOTCA FOJHBIMHM U ONyCKaroTCs K nmpuMeHeHHto. Ha Hux odopmisiercs ceuje-
TEJIbCTBO O MOBEPKE B COOTBETCTBHU C lIpukaszom Ne 1815 Munnpomropra Poccnn ot
02 nronst 2015 r. u (WM) feNalOT COOTBETCTBYIOUIYIO 3aIIHCh M CTABAT 3HAK IMOBEPKH B
Macopr.

6.2 Ilpu oTpuLaTeNnbHBIX pe3ysbTaTax MOBEPKH, B COOTBETCTBUH ¢ [Ipukazom Ne
1815 Munnpomropra Poccun ot 02 urons 2015 r., odopmiisieTcss H3BeleHHE O HENPH-
FOJHOCTH.

HayganeHuk otnena
METPOJIOTUYECKOTr0 0DecreyeHH s
tepmometpun OT'YIT «(BHUMMC» === A A. Wrnaros

e
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fieldbus



TpaHcMmuTTEp
G MEEME

Bnok nutanusa

DP/PA Coupler | L4 ¢

MNoneson
KOMMYHUKaTOP,
Profibus DP mogem

MHorosHayHas mepa
3NeKTPUYECKOro
CONPOTUBIEHUSA

Iy ToMKa gocrtyna

B) JuIs nipeoOpazoBatenei ¢ HUhPOBEIM BEIXOAHEIM cHrHaloM Profibus PA
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CxeMa 2 coeuHeHui s npeoOpazoBaresieid, MpeIHa3HAYEHHBIX JIS H3MEPEHHS
3JIEKTPUYECKOr0 HANPSDKEHHUS MK A paboThl ¢ TEPMOIIEKTPUIECKUMH npeobpa3oa-
TeJIIMH

TpaHcMUTTEP
HOORBREE
MyneTumeTp
Nonesoit § MHorodyHKUMOHaNbHbINA
KOMMYHUKaTOop kanubpaTop HanpaKeHUN
unuM Mogem ans
nogknoyerus k MK
y OpHo3HauHaa mepa
CTONHUK 3NeKTPUYECKOro
FINTAHHUA CONpPOTUBNEHNS

a) 1u1s1 mpeodpaszoBatenieil ¢ MUGPOBEIM BRIXOJHBIM CHUTHATIOM Ha Ga3e MpoToKoia
HART

TpaHcMuTTEp
HOOBREEBE
| |

Bnok nutaHus-
KOHUEeHTpaTop
Foundation
Fieldbus

[ MHorotyHKUMOHaN bH I
MNonesoit kanuGpaTop HanpsxeHui
KOMMYHUKaTOP

“Unu Mogem ans
noaknoueruns k NK

0) mns mpeobpazoBateneil ¢ LU(POBEIM BBEIXOAHBIM cHrHaioM Foundation
fieldbus
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TpaHcMuTTeEp

HEONRBEE

Bnok nutanus

DP/PA Coupler
] MHorogyHKUMOHaNbHbI
MoneBoi kanuBpaTtop HanpsxeHui
KOMMYHU1KaTOp,
Profibus DP moaem

Unu ToMKa gocrtyna

B) Juis ipeoOpa3oBatereii ¢ LM(POBBIM BBIXOAHBIM curHanoM Profibus PA



IIpunaoxenue b

(o0s3aTenibHOE)
18 °C - Temneparypa okpy»atoLueii cpesibl
Hmutupyemas Conpotusnenue, Om
TeMnepartypa

Ay & 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-50 81,951

-40 85,669 | 85,298 | 84,926 | 84,555 | 84,183 | 83,812 | 83,440 | 83,068 | 82,696 | 82,323
-30 89,375 | 89,005 | 88,635 | 88,265 | 87,894 | 87,523 | 87,153 | 86,782 | 86,411 | 86,040
-20 93,070 | 92,701 | 92,332 | 91,963 | 91,594 | 91,224 | 90,855 | 90,485 | 90,115 | 89,745
-10 96,755 | 96,387 | 96,019 | 95,651 | 95,282 | 94,914 | 94,545 | 94,177 | 93,808 | 93,439
il & 0 1 2 3 4 5 6 7 8 9

0 100,429|100,796{101,162{101,529|101,895(102,262|102,628 102,994 (103,361 103,727
10 104,093 |104,458|104,824|105,190(105,555/105,921 {106,286 106,651 [107,016|107,381
20 107,746|108,111|108,476{108,840|109,205(109,569 (109,933 |110,298(110,662|111,026
30 111,390 111,753 [ 112,117|112,481 {112,844 113,207 113,571|113,934|114,297|114,660
40 115,023|115,386| 115,748 116,111 |116,473{116,836|117,198(117,560|117,922|118,284
50 118,646/119,008(119,369|119,731{120,092|120,454|120,815|121,176|121,537|121,898
60 122,259(122,619(122,980|123,341 {123,701 124,061 | 124,422 |124,782|125,142|125,502
70 125,861|126,221{126,581{126,940|127,300(127,659 (128,018 | 128,377 (128,736 (129,095
80 129,454/129,813/130,171|130,530{130,888 | 131,246 |131,605|131,963|132,321|132,678
90 133,036 (133,394 |133,751|134,109| 134,466 | 134,824 |135,181|135,538|135,895|136,252
100 136,608 |136,965(137,322|137,678|138,034| 138,391 |138,747|139,103|139,459|139,815
110 140,170140,526{140,881|141,237|141,592(141,947|142,303 [ 142,658 (143,012|143,367
120 143,722144,077{144,431| 144,786 | 145,140 (145,494 145,848 (146,202 |146,556|146,910
130 147,264 |147,617(147,971|148,324|148,677| 149,031 (149,384 |149,737|150,090 | 150,442
140 150,795|151,148|151,500| 151,852 152,205 (152,557 (152,909 (153,261 | 153,613 | 153,965
150 154,316(154,668|155,019|155,371|155,722 /156,073 156,424 |156,775|157,126 157,477
160 157,827|158,178(158,528|158,879(159,229159,579(159,929 (160,279 {160,629 | 160,978
170 161,328(161,678(162,027|162,376|162,726|163,075(163,424|163,773| 164,121 | 164,470
180 164,819(165,167[165,516| 165,864 (166,212 166,560|166,908|167,256|167,604|167,952
190 168,299/168,647|168,994|169,341|169,688 | 170,036(170,383|170,729|171,076|171,423
200 171,769(172,116(172,462|172,809|173,155(173,501 (173,847 (174,193 |174,538|174,884
210 175,230(175,575[175,920|176,266|176,611|176,956(177,301|177,646|177,990|178,335
220 178,679|179,024{179,368|179,712|180,057 180,401 | 180,745 181,088 (181,432|181,776
230 182,119(182,463|182,806|183,149(183,492183,835|184,178|184,521|184,864|185,206
240 185,549(185,891186,233|186,576|186,918| 187,260 (187,602 | 187,943 | 188,285 | 188,627
250 188,968|189,309(189,651|189,992|190,333 190,674 |191,015{191,356 (191,696 |192,037
260 192,377|192,718{193,058|193,398 193,738 194,078 | 194,418 | 194,758 | 195,097 | 195,437
270 195,776 196,116 (196,455|196,794 (197,133 | 197,472 (197,811 |198,149| 198,488 | 198,827
280 199,165(199,503|199,842|200,180(200,518 /200,856 (201,193|201,531|201,869 202,206
290 202,544|202,881203,218203,555|203,892|204,229 204,566 | 204,903 | 205,239 | 205,576
300 205,912
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19 °C - TemmepaTypa OKpyKaroleH cpebl

HUmutnpye- Conpotunenne, Om
Mas TeMmrepa-

Typa
T, *C 0 -1 2 3 -4 5 -6 3 3 9
-50 81,975

-40 85,693 | 85,322 | 84,950 | 84,579 | 84,207 | 83,835 | 83,464 | 83,092 | 82,719 | 82,347
-30 89,399 | 89,029 | 88,659 | 88,288 | 87,918 | 87,547 | 87,177 | 86,806 | 86,435 | 86,064
-20 93,094 | 92,725 | 92,356 | 91,987 | 91,617 | 91,248 | 90,878 | 90,509 | 90,139 | 89,769
-10 96,779 | 96,411 | 96,043 | 95,674 | 95,306 | 94,938 | 94,569 | 94,201 | 93,832 | 93,463
T.2C 0 1 7 3 4 5 6 7 8 9

0 100,453 | 100,819 | 101,186 | 101,553 | 101,919 | 102,286 | 102,652 | 103,018 | 103,384 | 103,750
10 104,116 | 104,482 | 104,848 | 105,214 | 105,579 | 105,944 | 106,310 | 106,675 | 107,040 | 107,405
20 107,770 | 108,135 | 108,499 | 108,864 | 109,229 | 109,593 | 109,957 | 110,321 | 110,686 | 111,049
30 111,413 | 111,777 112,141 | 112,504 | 112,868 | 113,231 | 113,595 | 113,958 | 114,321 | 114,684
40 115,047 | 115,409 | 115,772 | 116,135 | 116,497 116,859 | 117,222 | 117,584 | 117,946 | 118,308
50 118,670 119,031 {119,393 | 119,755 | 120,116 | 120,477 | 120,839 | 121,200 | 121,561 | 121,922
60 122,283 | 122,643 | 123,004 | 123,364 | 123,725 | 124,085 | 124,445 | 124,805 | 125,165 | 125,525
70 125,885 | 126,245 | 126,605 | 126,964 | 127,323 | 127,683 | 128,042 | 128,401 | 128,760 | 129,119
80 129,478 | 129,836 | 130,195 | 130,553 | 130,912 | 131,270 | 131,628 | 131,986 | 132,344 | 132,702
90 133,060 | 133,418 | 133,775 | 134,133 | 134,490 | 134,847 | 135,205 | 135,562 | 135,919 | 136,275
100 136,632 | 136,989 | 137,345 | 137,702 | 138,058 | 138,414 | 138,771 | 139,127 | 139,483 | 139,838
110 140,194 | 140,550 | 140,905 | 141,261 | 141,616 | 141,971 | 142,326 | 142,681 | 143,036 | 143,391
120 143,746 | 144,100 | 144,455 | 144,809 | 145,164 | 145,518 | 145,872 | 146,226 | 146,580 | 146,934
130 147,287 | 147,641 | 147,995 | 148,348 | 148,701 | 149,054 | 149,407 | 149,760 | 150,113 | 150,466
140 150,819 | 151,171 | 151,524 | 151,876 | 152,229 | 152,581 | 152,933 | 153,285 | 153,637 | 153,988
150 154,340 | 154,692 | 155,043 | 155,394 | 155,746 | 156,097 | 156,448 | 156,799 | 157,150 | 157,500
160 157,851 | 158,202 | 158,552 | 158,902 | 159,253 | 159,603 | 159,953 | 160,303 | 160,653 | 161,002
170 161,352 | 161,701 | 162,051 | 162,400 | 162,749 | 163,098 | 163,447 | 163,796 | 164,145 | 164,494
180 164,843 | 165,191 | 165,539 | 165,888 | 166,236 | 166,584 | 166,932 | 167,280 | 167,628 | 167,975
190 168,323 | 168,670 | 169,018 | 169,365 | 169,712 | 170,059 | 170,406 | 170,753 | 171,100 | 171,447
200 171,793 | 172,140 | 172,486 | 172,832 | 173,179 173,525 | 173,871 | 174,216 | 174,562 | 174,908
210 175,253 [ 175,599 [ 175,944 | 176,289 | 176,635 | 176,980 | 177,325 | 177,669 | 178,014 | 178,359
220 178,703 | 179,048 | 179,392 | 179,736 | 180,080 | 180,424 | 180,768 | 181,112 | 181,456 | 181,799
230 182,143 | 182,486 | 182,830 | 183,173 | 183,516 | 183,859 | 184,202 | 184,545 | 184,887 | 185,230
240 185,573 | 185,915 | 186,257 | 186,599 | 186,941 | 187,283 | 187,625 | 187,967 | 188,309 | 188,650
250 188,992 | 189,333 | 189,675 | 190,016 | 190,357 | 190,698 | 191,039 | 191,379 | 191,720 | 192,061
260 192,401 | 192,741 | 193,082 | 193,422 | 193,762 | 194,102 | 194,442 | 194,781 | 195,121 | 195,461
270 195,800 | 196,139 | 196,479 | 196,818 | 197,157 | 197,496 | 197,835 | 198,173 | 198,512 | 198,850
280 199,189 | 199,527 | 199,865 | 200,203 | 200,542 | 200,879 | 201,217 | 201,555 | 201,893 | 202,230
290 202,567 | 202,905 | 203,242 | 203,579 | 203,916 | 204,253 | 204,590 | 204,926 | 205,263 | 205,600
300 205,936
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20 °C - TemniepaTypa OKpysKaroLlel cpebl

Hmutnpye- Conporusnenne, Om

Mas Temriepa-
Typa
T, °C 0 -1 2 -3 -4 -5 -6 ] -8 -9
-50 81,999
-40 85,717 | 85,345 | 84,974 | 84,602 | 84,231 | 83,859 | 83,487 | 83,115 | 82,743 | 82,371
-30 89,423 | 89,053 | 88,682 | 88,312 | 87,942 | 87,571 | 87,200 | 86,830 | 86,459 | 86,088
-20 93,118 | 92,749 | 92,380 | 92,011 | 91,641 | 91,272 | 90,902 | 90,533 | 90,163 | 89,793
-10 96,802 | 96,434 | 96,066 | 95,698 | 95,330 | 94,961 | 94,593 | 94,224 | 93,856 | 93,487
T, °C 0 1 2 3 4 5 6 | 8 9
0 100,476 | 100,843 | 101,210 | 101,577 | 101,943 | 102,310 102,676 | 103,042 | 103,408 | 103,774
10 104,140 | 104,506 | 104,872 | 105,237 | 105,603 | 105,968 | 106,334 | 106,699 | 107,064 | 107,429
20 107,794 | 108,159 | 108,523 | 108,888 | 109,252 (109,617 | 109,981 | 110,345 | 110,709 | 111,073
30 111,437 111,801 112,165 [ 112,528 112,892 | 113,255| 113,618 113,982 | 114,345 | 114,708
40 115,070 | 115,433 115,796 | 116,158 | 116,521 | 116,883 | 117,245 [ 117,608 | 117,970 | 118,332
50 118,693 | 119,055 | 119,417 | 119,778 | 120,140 | 120,501 | 120,862 | 121,224 | 121,585 | 121,946
60 122,306 | 122,667 | 123,028 | 123,388 | 123,749 | 124,109 | 124,469 | 124,829 | 125,189 | 125,549
70 125,909 | 126,269 | 126,628 | 126,988 | 127,347 | 127,707 | 128,066 | 128,425 | 128,784 | 129,143
80 129,502 | 129,860 | 130,219 | 130,577 | 130,936 | 131,294 | 131,652 {132,010 | 132,368 | 132,726
90 133,084 | 133,442 | 133,799 | 134,157 | 134,514 | 134,871 | 135,228 | 135,585 | 135,942 | 136,299
100 136,656 | 137,013 | 137.369 | 137,726 | 138,082 | 138,438 | 138,794 | 139,150 | 139,506 | 139,862
110 140,218 | 140,574 | 140,929 | 141,285 | 141,640 | 141,995 | 142,350 | 142,705 | 143,060 | 143,415
120 143,770 | 144,124 | 144,479 | 144,833 | 145,188 | 145,542 | 145,896 | 146,250 | 146,604 | 146,958
130 147,311 | 147,665 | 148,018 | 148,372 | 148,725 | 149,078 | 149,431 | 149,784 | 150,137 | 150,490
140 150,843 | 151,195 151,548 | 151,900 | 152,252 | 152,605 | 152,957 | 153,309 | 153,660 | 154,012
150 154,364 | 154,715 155,067 | 155,418 | 155,769 | 156,121 | 156,472 | 156,823 | 157,173 | 157,524
160 157,875 | 158,225 | 158,576 | 158,926 | 159,276 | 159,627 | 159,977 | 160,327 | 160,676 | 161,026
170 161,376 | 161,725 | 162,075 | 162,424 | 162,773 | 163,122 | 163,471 | 163,820 | 164,169 | 164,518
180 164,866 | 165,215 | 165,563 | 165,912 | 166,260 | 166,608 | 166,956 | 167,304 | 167,652 | 167,999
190 168,347 | 168,694 | 169,042 | 169,389 | 169,736 | 170,083 | 170,430 | 170,777 | 171,124 | 171,471
200 171,817 172,164 | 172,510 | 172,856 | 173,202 | 173,548 | 173,894 | 174,240 | 174,586 | 174,932
210 175,277 ] 175,623 | 175,968 | 176,313 | 176,658 | 177,003 | 177,348 | 177,693 | 178,038 | 178,383
220 178,727 179,072 | 179,416 | 179,760 | 180,104 | 180,448 | 180,792 | 181,136 | 181,480 | 181,823
230 182,167 | 182,510 | 182,854 | 183,197 | 183,540 | 183,883 | 184,226 | 184,569 | 184,911 | 185,254
240 185,596 | 185,939 | 186,281 | 186,623 | 186,965 | 187,307 | 187,649 | 187,991 | 188,333 | 188,674
250 189,016 | 189,357 | 189,698 | 190,040 | 190,381 | 190,722 | 191,062 | 191,403 | 191,744 | 192,084
260 192,425 | 192,765 | 193,105 | 193,446 | 193,786 | 194,126 | 194,465 | 194,805 | 195,145 | 195,484
270 195,824 | 196,163 | 196,502 | 196,842 | 197,181 | 197,520 | 197,858 | 198,197 | 198,536 | 198,874
280 199,213 [ 199,551 | 199,889 | 200,227 | 200,565 | 200,903 | 201,241 | 201,579 | 201,916 | 202,254
290 202,591 | 202,929 | 203,266 | 203,603 | 203,940 | 204,277 | 204,614 | 204,950 | 205,287 | 205,623
300 205,960
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21 °C - TemrnepaTypa OKpy>Karoliei cpe/ibl

HWmutnpye- Conpotusnenue, Om
Mas Temrepa-

Typa
T, °C 0 =1 2 3 -4 o8 -6 o -8 9
-50 82,024

-40 85,741 | 85,370 | 84,999 | 84,627 | 84,256 | 83,884 | 83,512 | 83.140 | 82,768 | 82,396
-30 89,447 | 89,077 | 88,707 | 88,337 | 87,966 | 87,596 | 87,225 | 86,854 | 86,483 | 86,112
-20 93,142 | 92,773 | 92,404 | 92,035 | 91,666 | 91,296 | 90,927 | 90,557 | 90,187 | 89,817
-10 96,826 | 96,458 | 96,090 | 95,722 | 95,354 | 94,986 | 94,617 | 94,249 | 93,880 | 93,511
T & 0 1 2 3 4 5 6 7 8 9

0 100,500 | 100,867 | 101,234 | 101,600 | 101,967 | 102,333 | 102,700 | 103,066 | 103,432 | 103,798
10 104,164 | 104,530 | 104,895 | 105,261 | 105,626 | 105,992 | 106,357 | 106,722 | 107,087 | 107,452
20 107,817 | 108,182 | 108,547 | 108,911 | 109,276 | 109,640 | 110,004 | 110,369 | 110,733 | 111,097
30 111,460 | 111,824 112,188 {112,551 | 112,915 113,278 | 113,641 | 114,005 | 114,368 | 114,731
40 115,093 | 115,456 | 115,819 | 116,181 | 116,544 | 116,906 | 117,268 | 117,631 | 117,993 | 118,354
50 118,716 | 119,078 | 119,440 | 119,801 | 120,163 | 120,524 | 120,885 | 121,246 | 121,607 | 121,968
60 122,329 | 122,690 | 123,050 | 123,411 | 123,771 | 124,131 | 124,492 | 124,852 | 125,212 | 125,572
70 125,931 126,291 | 126,651 | 127,010 | 127,370 127,729 | 128,088 | 128,447 | 128,806 | 129,165
80 129,524 | 129,882 | 130,241 | 130,599 | 130,958 | 131,316 | 131,674 | 132,032 | 132,390 | 132,748
90 133,106 | 133,464 | 133,821 | 134,179 | 134,536 | 134,893 | 135,250 | 135,607 | 135,964 | 136,321
100 136,678 | 137,034 | 137,391 | 137,747 | 138,104 | 138,460 | 138,816 | 139,172 | 139,528 | 139,884
110 140,240 | 140,595 | 140,951 | 141,306 | 141,661 | 142,017 | 142,372 | 142,727 | 143,082 | 143,436
120 143,791 | 144,146 | 144,500 | 144,855 | 145,209 | 145,563 | 145,917 | 146,271 | 146,625 | 146,979
130 147,332 | 147,686 | 148,040 | 148,393 | 148,746 | 149,099 | 149,452 | 149,805 | 150,158 | 150,511
140 150,864 | 151,216 | 151,569 | 151,921 | 152,273 | 152,625 | 152,977 | 153,329 | 153,681 | 154,033
150 154,385 | 154,736 | 155,088 | 155,439 | 155,790 | 156,141 | 156,492 | 156,843 | 157,194 | 157,545
160 157,895 | 158,246 | 158,596 | 158,947 | 159,297 | 159,647 | 159,997 | 160,347 | 160,697 | 161,047
170 161,396 | 161,746 | 162,095 | 162,444 | 162,794 | 163,143 | 163,492 | 163,841 | 164,189 | 164,538
180 164,887 | 165,235 | 165,583 | 165,932 | 166,280 | 166,628 | 166,976 | 167,324 | 167,672 | 168,019
190 168,367 | 168,714 | 169,062 | 169,409 | 169,756 | 170,103 | 170,450 | 170,797 | 171,144 | 171,490
200 171,837 | 172,183 | 172,530 | 172,876 | 173,222 | 173,568 | 173,914 | 174,260 | 174,606 | 174,951
210 175,297 | 175,642 | 175,988 | 176,333 | 176,678 | 177,023 | 177,368 | 177,713 | 178,057 | 178,402
220 178,747 | 179,091 | 179,435 | 179,779 | 180,124 | 180,468 | 180,811 | 181,155 | 181,499 | 181,843
230 182,186 | 182,529 | 182,873 | 183,216 | 183,559 | 183,902 | 184,245 | 184,588 | 184,930 | 185,273
240 185,615 185,958 | 186,300 | 186,642 | 186,984 | 187,326 | 187,668 | 188,010 | 188,352 | 188,693
250 189,035 | 189,376 | 189,717 | 190,058 | 190,399 | 190,740 | 191,081 | 191,422 | 191,763 | 192,103
260 192,444 | 192,784 | 193,124 | 193,464 | 193,804 | 194,144 | 194,484 | 194,824 | 195,163 | 195,503
270 195,842 196,182 | 196,521 | 196,860 | 197,199 | 197,538 | 197,877 | 198,215 | 198,554 | 198,893
280 199,231 [199,569 | 199,907 | 200,246 | 200,583 | 200,921 | 201,259 | 201,597 | 201,934 | 202,272
290 202,609 | 202,947 | 203,284 | 203,621 | 203,958 | 204,295 | 204,631 | 204,968 | 205,305 | 205,641
300 205,978
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22 °C - TemniepaTypa OKpyKarolleH cpeibl

HMmutupye- Conpotusnenue, Om
Mas TeMliepa-

Typa
T *C 0 i £ - -4 = -6 E K -9
-50 82,047

-40 85,765 | 85,394 | 85,022 | 84,651 | 84,279 | 83,908 | 83,536 | 83,164 | 82,792 | 82,420
-30 89,471 | 89,101 | 88,731 | 88,360 | 87,990 | 87.619 | 87,249 | 86,878 | 86,507 | 86,136
-20 93,166 | 92,797 | 92,428 | 92,059 | 91,689 | 91,320 | 90,950 | 90,581 | 90,211 | 89,841
-10 96,850 | 96,482 | 96,114 | 95,746 | 95378 | 95,009 | 94,641 | 94,272 | 93,904 | 93,535
T, °C 0 1 2 3 4 5 6 7 8 9

0 100,524 100,891 | 101,258 | 101,624 | 101,991 | 102,357 | 102,723 | 103,090 | 103,456 | 103,822
10 104,188 | 104,553 | 104,919 | 105,285 | 105,650 | 106,016 | 106,381 | 106,746 | 107,111 | 107,476
20 107,841 108,206 | 108,570 | 108,935 | 109,300 | 109,664 | 110,028 | 110,392 | 110,756 | 111,120
30 111,484 | 111,848 112,212/ 112,575 | 112,939 113,302 | 113,665 | 114,028 | 114,391 | 114,754
40 115,117 115,480 | 115,843 | 116,205 | 116,568 | 116,930 | 117,292 | 117,654 | 118,016 | 118,378
50 118,740 119,102 | 119,463 | 119,825 | 120,186 | 120,548 | 120,909 | 121,270 | 121,631 | 121,992
60 122,353 122,713 | 123,074 | 123,435 | 123,795 | 124,155 | 124,516 | 124,876 | 125,236 | 125,595
70 125,955 | 126,315 | 126,675 | 127,034 | 127,393 | 127,753 | 128,112 | 128,471 | 128,830 | 129,189
80 129,548 | 129,906 | 130,265 | 130,623 | 130,982 | 131,340 | 131,698 | 132,056 | 132,414 | 132,772
90 133,130 133,487 | 133,845 | 134,202 | 134,560 | 134,917 | 135,274 | 135,631 | 135,988 | 136,345
100 136,702 | 137,058 | 137,415 | 137,771 | 138,128 | 138,484 | 138,840 | 139,196 | 139,552 | 139,908
110 140,263 | 140,619 | 140,974 | 141,330 | 141,685 | 142,040 | 142,396 | 142,751 | 143,105 | 143,460
120 143,815 | 144,170 | 144,524 | 144,878 | 145,233 | 145,587 | 145,941 | 146,295 | 146,649 | 147,003
130 147,356 | 147,710 | 148,063 | 148,417 | 148,770 | 149,123 | 149,476 | 149,829 | 150,182 | 150,535
140 150,887 | 151,240 | 151,593 | 151,945 | 152,297 | 152,649 | 153,001 | 153,353 | 153,705 | 154,057
150 154,408 | 154,760 | 155,111 | 155,463 | 155,814 | 156,165 | 156,516 | 156,867 | 157,218 | 157,569
160 157,919 | 158,270 | 158,620 | 158,971 | 159,321 | 159,671 | 160,021 | 160,371 | 160,721 | 161,070
170 161,420 | 161,769 | 162,119 | 162,468 | 162,817 | 163,166 | 163,515 | 163,864 | 164,213 | 164,562
180 164,910 | 165,259 | 165,607 | 165,956 | 166,304 | 166,652 | 167,000 | 167,348 | 167,695 | 168,043
190 168,391 | 168,738 | 169,085 | 169,433 | 169,780 | 170,127 | 170,474 | 170,821 | 171,168 | 171,514
200 171,861 | 172,207 | 172,554 [ 172,900 | 173,246 | 173,592 | 173,938 | 174,284 | 174,629 | 174,975
210 175,321 (175,666 | 176,011 | 176,357 | 176,702 | 177,047 | 177,392 | 177,737 | 178,081 | 178,426
220 178,770 179,115 | 179,459 | 179,803 | 180,147 | 180,491 | 180,835 | 181,179 | 181,523 | 181,866
230 182,210 182,553 | 182,897 | 183,240 | 183,583 | 183,926 | 184,269 | 184,611 | 184,954 | 185,297
240 185,639 | 185,982 | 186,324 | 186,666 | 187,008 | 187,350 | 187,692 | 188,034 | 188,375 | 188,717
250 189,058 | 189,400 | 189,741 | 190,082 | 190,423 | 190,764 | 191,105 | 191,446 | 191,786 | 192,127
260 192,467 | 192,808 | 193,148 | 193,488 | 193,828 | 194,168 | 194,508 | 194,848 | 195,187 | 195,527
270 195,866 | 196,205 | 196,545 | 196,884 | 197,223 | 197,562 | 197,901 | 198,239 | 198,578 | 198,916
280 199,255 | 199,593 | 199,931 | 200,269 | 200,607 | 200,945 | 201,283 | 201,621 | 201,958 | 202,296
290 202,633 202,970 | 203,308 | 203,645 | 203,982 | 204,319 | 204,655 | 204,992 | 205,329 | 205,665
300 206,001

17



23 °C - TemniepaTypa OKpYysKatoLeH cpebl

HUmutupye- Conpotusnenue, Om
Mas TeMIiepa-

Typa
T.°C 0 1 K] 48 -4 5 -6 =7 -8 9
-50 82,071

-40 85,789 | 85,418 | 85,046 | 84,675 | 84,303 | 83,932 | 83,560 | 83,188 | 82,816 | 82,444
-30 89,495 | 89,125 | 88,755 | 88,384 | 88,014 | 87.643 | 87,273 | 86,902 | 86,531 | 86,160
-20 93,190 | 92,821 | 92,452 | 92,082 | 91,713 | 91,344 | 90,974 | 90,605 | 90,235 | 89,865
-10 96,874 | 96,506 | 96,138 | 95,770 | 95,402 | 95,033 | 94,665 | 94,296 | 93,928 | 93,559
e 0 1 2 3 4 5 6 7 8 9

0 100,548 | 100,915 | 101,281 | 101,648 | 102,014 | 102,381 | 102,747 | 103,113 | 103,480 | 103,846
10 104,211|104,577| 104,943 | 105,309 | 105,674 | 106,039 | 106,405 | 106,770 | 107,135 | 107,500
20 107,865 | 108,230 | 108,594 | 108,959 | 109,323 | 109,688 | 110,052 | 110,416 | 110,780 | 111,144
30 111,508 | 111,872 112,235| 112,599 | 112,962 | 113,326 | 113,689 | 114,052 | 114,415 | 114,778
40 115,141 115,504 | 115,866 | 116,229 | 116,591 | 116,954 | 117,316 | 117,678 | 118,040 | 118,402
50 118,764 | 119,126 | 119,487 | 119,849 | 120,210 | 120,572 | 120,933 | 121,294 | 121,655 | 122,016
60 122,377 122,737 123,098 | 123,458 | 123,819 | 124,179 | 124,539 | 124,899 | 125,259 | 125,619
70 125,979 | 126,339 | 126,698 | 127,058 | 127,417 | 127,777 | 128,136 | 128,495 | 128,854 | 129,213
80 129,571 (129,930 | 130,289 | 130,647 | 131,005 | 131,364 | 131,722 | 132,080 | 132,438 | 132,796
90 133,154 | 133,511 | 133,869 | 134,226 | 134,584 | 134,941 | 135,298 | 135,655 | 136,012 | 136,369
100 136,725 | 137,082 | 137,439 | 137,795 | 138,151 | 138,508 | 138,864 | 139,220 | 139,576 | 139,931
110 140,287 | 140,643 | 140,998 | 141,354 | 141,709 | 142,064 | 142,419 | 142,774 | 143,129 | 143,484
120 143,839 | 144,193 | 144,548 | 144,902 | 145,257 | 145,611 | 145,965 | 146,319 | 146,673 | 147,026
130 147,380 | 147,734 | 148,087 | 148,441 | 148,794 | 149,147 | 149,500 | 149,853 | 150,206 | 150,559
140 150,911 151,264 | 151,616 | 151,969 | 152,321 | 152,673 | 153,025 | 153,377 | 153,729 | 154,081
150 154,432 | 154,784 | 155,135 | 155,487 | 155,838 | 156,189 | 156,540 | 156,891 | 157,242 | 157,593
160 157,943 | 158,294 | 158,644 | 158,994 | 159,345 | 159,695 | 160,045 | 160,395 | 160,744 | 161,094
170 161,444 | 161,793 | 162,143 | 162,492 | 162,841 | 163,190 | 163,539 | 163,888 | 164,237 | 164,586
180 164,934 | 165,283 | 165,631 | 165,979 | 166,328 | 166,676 | 167,024 | 167,371 | 167,719 | 168,067
190 168,414 | 168,762 | 169,109 | 169,457 | 169,804 | 170,151 | 170,498 | 170,845 | 171,191 | 171,538
200 171,885 [ 172,231 (172,577 (172,924 | 173,270 | 173,616 | 173,962 | 174,308 | 174,653 | 174,999
210 175,344 | 175,690 | 176,035 | 176,380 | 176,726 | 177,071 | 177,416 | 177,760 | 178,105 | 178,450
220 178,794 | 179,139 | 179,483 | 179,827 | 180,171 | 180,515 | 180,859 | 181,203 | 181,547 | 181,890
230 182,234 | 182,577 182,920 | 183,264 | 183,607 | 183,950 | 184,293 | 184,635 | 184,978 | 185,321
240 185,663 | 186,005 | 186,348 | 186,690 | 187,032 | 187,374 | 187,716 | 188,058 | 188,399 | 188,741
250 189,082 | 189,424 | 189,765 | 190,106 | 190,447 | 190,788 | 191,129 | 191,470 | 191,810 | 192,151
260 192,491 (192,832 /193,172 193,512 | 193,852 | 194,192 | 194,532 | 194,871 | 195,211 | 195,551
270 195,890 | 196,229 | 196,568 | 196,908 | 197,247 | 197,586 | 197,924 | 198,263 | 198,602 | 198,940
280 199,279 (199,617 | 199,955 | 200,293 | 200,631 | 200,969 | 201,307 | 201,645 | 201,982 | 202,320
290 202,657 202,994 | 203,331 | 203,669 | 204,005 | 204,342 | 204,679 | 205,016 | 205,352 | 205,689
300 206,025

18



24 °C - TemniepaTypa OKpYKaroleH cpe/bl

HUmutupye- Conporupnenne, Om
Mas TeMriepa-

Typa
T, °C 0 -] 9 -3 -4 -5 -6 <7 -8 -9
-50 82,096

-40 85,814 | 85,442 | 85,071 | 84,700 | 84,328 | 83,956 | 83,585 | 83,213 | 82,841 | 82,468
-30 89,519 | 89,149 | 88,779 | 88,409 | 88,038 | 87,668 | 87,297 | 86,926 | 86,556 | 86,185
-20 93,214 | 92,845 | 92,476 | 92,107 | 91,737 | 91,368 | 90,999 | 90,629 | 90,259 | 89,889
-10 96,898 | 96,530 | 96,162 | 95,794 | 95,426 | 95,057 | 94,689 | 94,320 | 93,952 | 93,583
T,°C 0 1 2 3 4 5 6 7 8 9

0 100,572 | 100,938 | 101,305 | 101,672 | 102,038 | 102,405 | 102,771 | 103,137 | 103,503 | 103,869
10 104,235 | 104,601 | 104,966 | 105,332 | 105,698 | 106,063 | 106,428 | 106,793 | 107,158 | 107,523
20 107,888 | 108,253 | 108,618 | 108,982 | 109,347 | 109,711 110,075 | 110,439 | 110,803 | 111,167
30 111,531 111,895 112,259 | 112,622 | 112,986 | 113,349 | 113,712 114,075 | 114,438 | 114,801
40 115,164 | 115,527 (115,889 | 116,252 |116,614|116,977|117,339| 117,701 | 118,063 | 118,425
50 118,787|119,148 {119,510 | 119,872 | 120,233 | 120,594 | 120,955 | 121,317 | 121,678 [ 122,038
60 122,399 | 122,760 | 123,120 | 123,481 | 123,841 | 124,202 | 124,562 | 124,922 | 125,282 | 125,642
70 126,002 | 126,361 | 126,721 | 127,080 | 127,440 127,799 | 128,158 | 128,517 | 128,876 | 129,235
80 129,594 | 129,952 | 130,311 | 130,669 | 131,028 | 131,386 | 131,744 | 132,102 | 132,460 | 132,818
90 133,176 | 133,533 | 133,891 | 134,248 | 134,605 | 134,963 | 135,320 | 135,677 | 136,034 | 136,391
100 136,747 | 137,104 | 137,460 | 137,817 | 138,173 | 138,529 | 138,885 | 139,241 139,597 | 139,953
110 140,309 | 140,664 | 141,020 | 141,375 | 141,731 | 142,086 | 142,441 | 142,796 | 143,151 | 143,505
120 143,860 | 144,215 | 144,569 | 144,924 | 145,278 | 145,632 | 145,986 | 146,340 | 146,694 | 147,048
130 147,401 | 147,755 | 148,108 | 148,462 | 148,815 | 149,168 | 149,521 | 149,874 | 150,227 | 150,580
140 150,932 | 151,285 | 151,637 | 151,990 | 152,342 | 152,694 | 153,046 | 153,398 | 153,750 | 154,102
150 154,453 | 154,805 | 155,156 | 155,507 | 155,859 | 156,210 156,561 | 156,912 | 157,262 | 157,613
160 157,964 | 158,314 | 158,665 | 159,015 | 159,365 | 159,715 | 160,065 | 160,415 | 160,765 | 161,115
170 161,464 | 161,814 | 162,163 | 162,512 | 162,862 | 163,211 | 163.560 | 163,908 | 164,257 | 164,606
180 164,954 | 165,303 | 165,651 | 166,000 | 166,348 | 166,696 | 167,044 | 167,392 | 167,739 | 168,087
190 168,435 | 168,782 | 169,129 | 169,477 | 169,824 | 170,171 | 170,518 | 170,864 | 171,211 | 171,558
200 171,904 | 172,251 172,597 | 172,943 | 173,289 | 173,636 | 173,981 | 174,327 | 174,673 | 175,019
210 175,364 | 175,709 | 176,055 | 176,400 | 176,745 | 177,090 | 177,435 | 177,780 | 178,125 | 178,469
220 178,814 179,158 (179,502 | 179,846 | 180,191 | 180,535 | 180,878 | 181,222 | 181,566 | 181,909
230 182,253 | 182,596 | 182,940 | 183,283 | 183,626 | 183,969 | 184,312 | 184,654 | 184,997 | 185,340
240 185,682 | 186,024 | 186,367 | 186,709 | 187,051 | 187,393 | 187,735 | 188,076 | 188,418 | 188,760
250 189,101 | 189,442 | 189,784 | 190,125 | 190,466 | 190,807 | 191,148 | 191,488 | 191,829 | 192,169
260 192,510 192,850 | 193,190 | 193,530 | 193,870 | 194,210 | 194,550 | 194,890 | 195,229 | 195,569
270 195,908 | 196,248 | 196,587 | 196,926 | 197,265 | 197,604 | 197,943 | 198,281 | 198,620 | 198,958
280 199,297 | 199,635 | 199,973 | 200,311 | 200,649 | 200,987 | 201,325 | 201,663 | 202,000 | 202,338
290 202,675 203,012 | 203,349 | 203,686 | 204,023 | 204,360 | 204,697 | 205,034 | 205,370 | 205,707
300 206,043

19



25 °C - TemnepaTypa OKpy>xatoliei cpe/ibl

WUmurupye- Conpotusnenue, Om

Masi TeMImepa-
Typa
T, °C 0 N -2 3 -4 N3 -6 -7 -8 9
-30 82,120
-40 85,837 | 85,466 | 85,095 | 84,723 | 84,352 | 83,980 | 83,608 | 83,236 | 82,864 | 82,492
-30 89,543 | 89,173 | 88,803 | 88,433 | 88,062 | 87,692 | 87,321 | 86,950 | 86,579 | 86,208
-20 93,238 | 92,869 | 92,500 | 92,131 | 91,761 | 91,392 | 91,022 | 90,653 | 90,283 | 89,913
-10 96,922 | 96,554 | 96,186 | 95,818 | 95,450 | 95,081 | 94,713 | 94,344 | 93,975 | 93,607
T, °C 0 1 2 3 4 5 6 7 8 9
0 100,595 100,962 | 101,329 | 101,696 | 102,062 | 102,428 | 102,795 | 103,161 | 103,527 | 103,893
10 104,259 | 104,625 | 104,990 | 105,356 | 105,721 | 106,087 | 106,452 | 106,817 | 107,182 | 107,547
20 107,912 | 108,277 | 108,641 | 109,006 | 109,370 | 109,735 | 110,099 | 110,463 | 110,827 [ 111,191
30 111,555 111,919 112,282 112,646 | 113,009 | 113,373 | 113,736 | 114,099 | 114,462 | 114,825
40 115,188 | 115,551 115,913 116,276 | 116,638 | 117,001 | 117,363 | 117,725 | 118,087 | 118,449
50 118,811]119,172 119,534 | 119,895 | 120,257 | 120,618 | 120,979 | 121,340 | 121,701 | 122,062
60 122,423 | 122,784 | 123,144 | 123,505 | 123,865 | 124,225 | 124,586 | 124,946 | 125,306 | 125,666
70 126,025 | 126,385 | 126,745 | 127,104 | 127,463 | 127,823 | 128,182 | 128,541 | 128,900 | 129,259
80 129,617 129,976 | 130,335 130,693 | 131,051 131,410 131,768 | 132,126 | 132,484 | 132,842
90 133,199 | 133,557 | 133,915 | 134,272 | 134,629 | 134,986 | 135,344 | 135,701 | 136,058 | 136,414
100 136,771 137,128 | 137,484 | 137,841 | 138,197 138,553 | 138,909 | 139,265 | 139,621 | 139,977
110 140,333 | 140,688 | 141,044 | 141,399 | 141,754 | 142,110 | 142,465 | 142,820 | 143,175 | 143,529
120 143,884 | 144,239 | 144,593 | 144,947 | 145,302 | 145,656 | 146,010 | 146,364 | 146,718 | 147,071
130 147,425 | 147,779 | 148,132 | 148,486 | 148,839 | 149,192 | 149,545 | 149,898 | 150,251 | 150,604
140 150,956 | 151,309 | 151,661 | 152,013 | 152,366 | 152,718 | 153,070 | 153,422 | 153,774 | 154,125
150 154,477 154,828 | 155,180 | 155,531 | 155,882 | 156,234 | 156,585 | 156,935 | 157,286 | 157,637
160 157,988 | 158,338 | 158,688 | 159,039 | 159,389 | 159,739 | 160,089 | 160,439 | 160,789 | 161,138
170 161,488 | 161,837 (162,187 | 162,536 | 162,885 | 163,234 | 163,583 | 163,932 | 164,281 | 164,630
180 164,978 | 165,327 | 165,675 | 166,023 | 166,372 | 166,720 | 167,068 | 167,415 | 167,763 | 168,111
190 168,458 | 168,806 | 169,153 | 169,500 | 169,848 | 170,195 | 170,541 | 170,888 | 171,235 | 171,582
200 171,928 | 172,275 172,621 [ 172,967 | 173,313 | 173,659 | 174,005 | 174,351 | 174,697 | 175,042
210 175,388 | 175,733 | 176,079 | 176,424 | 176,769 | 177,114 | 177,459 | 177,804 | 178,148 | 178,493
220 178,837 179,182 (179,526 [ 179,870 | 180,214 | 180,558 | 180,902 | 181,246 | 181,590 | 181,933
230 182,277 | 182,620 | 182,963 | 183,307 | 183,650 | 183,993 | 184,335 | 184,678 | 185,021 | 185,363
240 185,706 | 186,048 | 186,390 | 186,733 | 187,075 | 187,417 | 187,758 | 188,100 | 188,442 | 188,783
250 189,125 | 189,466 | 189,807 | 190,149 | 190,490 | 190,831 | 191,171 191,512 | 191,853 | 192,193
260 192,534 192,874 | 193,214 | 193,554 | 193,894 | 194,234 | 194,574 | 194,914 | 195,253 | 195,593
270 195,932 196,272 [ 196,611 | 196,950 | 197,289 | 197,628 | 197,966 | 198,305 | 198,644 | 198,982
280 199,321 199,659 {199,997 | 200,335 | 200,673 | 201,011 | 201,349 | 201,686 | 202,024 | 202,361
290 202,699 | 203,036 | 203,373 [ 203,710 | 204,047 | 204,384 | 204,721 | 205,058 | 205,394 | 205,731
300 206,067

20



26 °C - TemnepaTypa OKpYKarOIEH Cpe/ibl

Hmurupye- Conporusnenue, Om
Mas Temrepa-

Typa
T, °C 0 of a2 3 -4 5 6 i -8 -9
-50 82,144

-40 85,861 | 85,490 | 85,119 | 84,747 | 84,376 | 84,004 | 83,632 | 83,260 | 82,888 | 82,516
-30 89,567 | 89,197 | 88,827 | 88,456 | 88,086 | 87,715 | 87,345 | 86,974 | 86,603 | 86,232
-20 93,262 | 92,893 | 92,524 | 92,154 | 91,785 | 91,416 | 91,046 | 90,677 | 90,307 | 89,937
-10 96,946 | 96,578 | 96,210 | 95,842 | 95,473 | 95,105 | 94,737 | 94,368 | 93,999 | 93,631
T, °C 0 1 2 3 4 5 6 7 8 9

0 100,619 | 100,986 | 101,353 | 101,719 | 102,086 | 102,452 | 102,819 | 103,185 | 103,551 | 103,917
10 104,283 | 104,648 | 105,014 | 105,380 | 105,745 | 106,111 | 106,476 | 106,841 | 107,206 | 107,571
20 107,936 | 108,301 | 108,665 | 109,030 | 109,394 | 109,759 | 110,123 | 110,487 | 110,851 | 111,215
30 111,579 111,943 [ 112,306 | 112,670 | 113,033 | 113,397 | 113,760 | 114,123 | 114,486 | 114,849
40 115,212 115,574 115,937 | 116,300 | 116,662 | 117,024 | 117,387 | 117,749 | 118,111 | 118,473
50 118,834 119,196 119,558 | 119,919 | 120,281 | 120,642 | 121,003 | 121,364 | 121,725 | 122,086
60 122,447 122,808 | 123,168 | 123,529 | 123,889 | 124,249 | 124,609 | 124,970 | 125,330 | 125,689
70 126,049 | 126,409 | 126,768 | 127,128 | 127,487 | 127,846 | 128,206 | 128,565 | 128,924 | 129,282
80 129,641 | 130,000 | 130,358 | 130,717 | 131,075 | 131,433 | 131,792 | 132,150 | 132,508 | 132,865
90 133,223 | 133,581 | 133,938 | 134,296 | 134,653 | 135,010 | 135,367 | 135,724 | 136,081 | 136,438
100 136,795 | 137,152 137,508 | 137,864 | 138,221 | 138,577 | 138,933 | 139,289 | 139,645 | 140,001
110 140,356 | 140,712 | 141,068 | 141,423 | 141,778 | 142,133 | 142,488 | 142,843 | 143,198 | 143,553
120 143,908 | 144,262 | 144,617 | 144,971 | 145,325 | 145,680 | 146,034 | 146,388 | 146,742 | 147,095
130 147,449 | 147,803 | 148,156 | 148,509 | 148,863 | 149,216 | 149,569 | 149,922 | 150,275 | 150,627
140 150,980 | 151,333 | 151,685 | 152,037 | 152,390 | 152,742 | 153,094 | 153,446 | 153,797 | 154,149
150 154,501 | 154,852 | 155,204 | 155,555 | 155,906 | 156,257 | 156,608 | 156,959 | 157,310 | 157,661
160 158,011 158,362 | 158,712 {159,063 | 159,413 | 159,763 | 160,113 | 160,463 | 160,813 | 161,162
170 161,512 /161,861 162,211 (162,560 | 162,909 | 163,258 | 163,607 | 163,956 | 164,305 | 164,654
180 165,002 | 165,351 | 165,699 | 166,047 | 166,395 | 166,743 | 167,091 | 167,439 | 167,787 | 168,135
190 168,482 | 168,830 169,177 | 169,524 | 169,871 | 170,218 | 170,565 | 170,912 | 171,259 | 171,606
200 171,952 | 172,298 | 172,645 | 172,991 | 173,337 | 173,683 | 174,029 | 174,375 | 174,721 | 175,066
210 175,412 175,757 176,102 | 176,448 | 176,793 | 177,138 | 177,483 | 177,827 | 178,172 | 178,517
220 178,861 | 179,206 | 179,550 | 179,894 | 180,238 | 180,582 | 180,926 | 181,270 | 181,614 | 181,957
230 182,301 | 182,644 | 182,987 | 183,330 | 183,673 | 184,016 | 184,359 | 184,702 | 185,045 | 185,387
240 185,730 | 186,072 | 186,414 | 186,756 | 187,099 | 187,440 | 187,782 | 188,124 | 188,466 | 188,807
250 189,149 | 189,490 | 189,831 (190,172 [ 190,513 | 190,854 | 191,195 | 191,536 | 191,877 | 192,217
260 192,557 | 192,898 | 193,238 [ 193,578 | 193,918 | 194,258 | 194,598 | 194,938 | 195,277 | 195,617
270 195,956 | 196,295 | 196,635 | 196,974 | 197,313 | 197,652 | 197,990 | 198,329 | 198,668 | 199,006
280 199,344 | 199,683 | 200,021 | 200,359 | 200,697 | 201,035 | 201,373 | 201,710 | 202,048 | 202,385
290 202,723 | 203,060 | 203,397 | 203,734 | 204,071 | 204,408 | 204,745 | 205,081 | 205,418 | 205,754
300 206,091

21




27 °C - Temnieparypa OKpy»Karolen cpeibl

Hmurupye- Conpotuenenue, Om

Masi TeMIiepa-
Typa
T, °C 0 -1 2 L -4 5 -6 7 -8 9
-50 82,169
-40 85,886 | 85,515 | 85,143 | 84,772 | 84,400 | 84,029 | 83,657 | 83,285 | 82,913 | 82,541
-30 89,591 | 89,221 | 88,851 | 88,481 | 88,110 | 87,740 | 87,369 | 86,999 | 86,628 | 86,257
-20 93,286 | 92,917 | 92,548 | 92,179 | 91,809 | 91,440 | 91,070 | 90,701 | 90,331 | 89,961
-10 96,970 | 96,602 | 96,234 | 95,866 | 95,497 | 95,129 | 94,761 | 94,392 | 94,023 | 93,655
T, °C 0 1 2 3 4 5 6 7 8 9
0 100,643 | 101,010 101,377 | 101,743 | 102,110 | 102,476 | 102,842 | 103,208 | 103,574 | 103,940
10 104,306 | 104,672 | 105,038 | 105,403 | 105,769 | 106,134 | 106,499 | 106,864 | 107,229 | 107,594
20 107,959 | 108,324 | 108,689 | 109,053 | 109,418 | 109,782 | 110,146 | 110,510| 110,874 | 111,238
30 111,602 | 111,966 | 112,329 | 112,693 | 113,056 | 113,420 | 113,783 | 114,146 | 114,509 | 114,872
40 115,235 115,597 | 115,960 | 116,323 | 116,685 | 117,047 | 117,409 | 117,772 | 118,134 | 118,495
50 118,857 /119,219 119,580 | 119,942 [ 120,303 | 120,665 | 121,026 | 121,387 | 121,748 | 122,109
60 122,469 | 122,830 | 123,191 | 123,551 [ 123,912 | 124,272 | 124,632 | 124,992 | 125,352 | 125,712
70 126,072 | 126,431 | 126,791 | 127,150 | 127,510 | 127,869 | 128,228 | 128,587 | 128,946 | 129,305
80 129,663 | 130,022 | 130,381 | 130,739 | 131,097 | 131,456 | 131,814 | 132,172 | 132,530 | 132,887
90 133,245 133,603 | 133,960 | 134,318 | 134,675 | 135,032 | 135,389 | 135,746 | 136,103 | 136,460
100 136,817 | 137,173 | 137,530 | 137,886 | 138,242 | 138,599 | 138,955 | 139,311 | 139,667 | 140,022
110 140,378 | 140,734 | 141,089 | 141,444 | 141,800 | 142,155 | 142,510 | 142,865 | 143,220 | 143,575
120 143,929 | 144,284 | 144,638 | 144,993 | 145,347 | 145,701 | 146,055 | 146,409 | 146,763 | 147,117
130 147,470 | 147,824 | 148,177 | 148,530 | 148,884 | 149,237 | 149,590 | 149,943 | 150,296 | 150,648
140 151,001 | 151,354 | 151,706 | 152,058 | 152,410 | 152,763 | 153,115 | 153,466 | 153,818 | 154,170
150 154,522 | 154,873 | 155,224 | 155,576 | 155,927 | 156,278 | 156,629 | 156,980 | 157,331 | 157,681
160 158,032 | 158,382 | 158,733 | 159,083 | 159,433 | 159,783 | 160,133 | 160,483 | 160,833 | 161,183
170 161,532 161,882 | 162,231 | 162,580 | 162,929 | 163,279 | 163,628 | 163,976 | 164,325 | 164,674
180 165,022 | 165,371 | 165,719 | 166,067 | 166,415 | 166,764 | 167,111 | 167,459 | 167,807 | 168,155
190 168,502 | 168,850 | 169,197 | 169,544 | 169,891 | 170,238 | 170,585 | 170,932 | 171,279 | 171,625
200 171,972 {172,318 | 172,665 | 173,011 | 173,357 [ 173,703 | 174,049 | 174,395 | 174,740 | 175,086
210 175,431(175,777 176,122 | 176,467 | 176,812 | 177,157 | 177,502 | 177,847 | 178,192 | 178,536
220 178,881 179,225 179,569 | 179,913 | 180,258 | 180,602 | 180,945 | 181,289 | 181,633 | 181,976
230 182,320 | 182,663 | 183,006 | 183,350 | 183,693 | 184,036 | 184,378 | 184,721 | 185,064 | 185,406
240 185,749 | 186,091 | 186,433 | 186,775 | 187,117 | 187,459 | 187,801 | 188,143 | 188,485 | 188,826
250 189,168 | 189,509 | 189,850 | 190,191 | 190,532 | 190,873 | 191,214 | 191,555 | 191,895 | 192,236
260 192,576 | 192,916 | 193,257 | 193,597 | 193,937 | 194,277 | 194,616 | 194,956 | 195,296 | 195,635
270 195,974 196,314 | 196,653 | 196,992 | 197,331 | 197,670 | 198,009 | 198,347 | 198,686 | 199,024
280 199,363 | 199,701 | 200,039 | 200,377 | 200,715 | 201,053 | 201,391 | 201,728 | 202,066 | 202,403
290 202,741 203,078 | 203,415 | 203,752 | 204,089 | 204,426 | 204,763 | 205,099 | 205,436 | 205,772
300 206,109
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28 °C - remneparypa oKpyxamoliei cpe/ibl

HUmwurupye- ConpotureHue, Om

Mas TeMIiepa-
Typa
T, 20} 0 =] 2 3 -4 e -6 7 -8 9
-50 82,192
-40 85,910 | 85,538 | 85,167 | 84,796 | 84,424 | 84,053 | 83,681 | 83,309 | 82,937 | 82,565
-30 89,615 | 89,245 | 88,875 | 88,505 | 88,134 | 87,764 | 87,393 | 87,022 | 86,652 | 86,281
-20 93,310 | 92,941 | 92,572 | 92,202 | 91,833 | 91,464 | 91,094 | 90,725 | 90,355 | 89,985
-10 96,993 | 96,626 | 96,258 | 95,889 | 95,521 | 95,153 | 94,784 | 94,416 | 94,047 | 93,679
T 0 1 2 3 4 5 6 7 8 9
0 100,667 | 101,034 | 101,400 | 101,767 | 102,133 | 102,500 | 102,866 | 103,232 | 103,598 | 103,964
10 104,330 | 104,696 | 105,061 | 105,427 | 105,792 | 106,158 | 106,523 | 106,888 | 107,253 | 107,618
20 107,983 | 108,348 | 108,712 | 109,077 | 109,441 | 109,806 | 110,170 | 110,534 | 110,898 | 111,262
30 111,626 | 111,990 112,353 | 112,717 | 113,080 | 113,444 [ 113,807 | 114,170 | 114,533 | 114,896
40 115,259 [ 115,621 {115,984 | 116,346 | 116,709 | 117,071 | 117,433 | 117,795] 118,157 | 118,519
50 118,881 [ 119,243 | 119,604 | 119,966 | 120,327 | 120,688 | 121,050 | 121,411 121,772 | 122,133
60 122,493 | 122,854 [ 123,215 ] 123,575 | 123,935 | 124,296 | 124,656 | 125,016 | 125,376 | 125,736
70 126,095 | 126,455 | 126,815 | 127,174 | 127,533 | 127,893 | 128,252 | 128,611 | 128,970 | 129,329
80 129,687 | 130,046 | 130,404 | 130,763 | 131,121 | 131,479 | 131,838 | 132,196 | 132,553 | 132,911
90 133,269 | 133,627 | 133,984 | 134,342 | 134,699 | 135,056 | 135,413 | 135,770 | 136,127 | 136,484
100 136,841 (137,197 137,554 | 137,910 | 138,266 | 138,622 | 138,979 | 139,335 | 139,690 | 140,046
110 140,402 | 140,757 | 141,113 | 141,468 | 141,824 | 142,179 | 142,534 | 142,889 | 143,244 | 143,598
120 143,953 | 144,308 | 144,662 | 145,016 | 145,371 | 145,725 | 146,079 | 146,433 | 146,787 | 147,140
130 147,494 [ 147,848 | 148,201 | 148,554 | 148,908 | 149,261 | 149,614 | 149,967 | 150,319 | 150,672
140 151,025 | 151,377 151,730 | 152,082 | 152,434 | 152,786 | 153,138 | 153,490 | 153,842 | 154,194
150 154,545 | 154,897 | 155,248 | 155,600 | 155,951 | 156,302 | 156,653 | 157,004 | 157,355 | 157,705
160 158,056 | 158,406 | 158,757 | 159,107 | 159,457 | 159,807 | 160,157 | 160,507 | 160,857 | 161,207
170 161,556 | 161,906 | 162,255 | 162,604 | 162,953 | 163,302 | 163,651 | 164,000 | 164,349 | 164,698
180 165,046 | 165,395 | 165,743 | 166,091 | 166,439 | 166,787 | 167,135 | 167,483 | 167,831 | 168,178
190 168,526 | 168,873 | 169,221 | 169,568 | 169,915 | 170,262 | 170,609 | 170,956 | 171,303 | 171,649
200 171,996 | 172,342 | 172,688 | 173,035 | 173,381 | 173,727 | 174,073 | 174,418 | 174,764 | 175,110
210 175,455 175,801 | 176,146 | 176,491 | 176,836 | 177,181 | 177,526 | 177,871 | 178,215 | 178,560
220 178,904 | 179,249 | 179,593 | 179,937 | 180,281 | 180,625 | 180,969 | 181,313 | 181,657 | 182,000
230 182,344 | 182,687 | 183,030 | 183,373 | 183,716 | 184,059 | 184,402 | 184,745 | 185,088 | 185,430
240 185,773 | 186,115 | 186,457 | 186,799 | 187,141 | 187,483 | 187,825 | 188,167 | 188,508 | 188,850
250 189,191 189,533 | 189,874 | 190,215 [ 190,556 | 190,897 | 191,238 | 191,578 | 191,919 | 192,260
260 192,600 | 192,940 | 193,280 | 193,620 | 193,960 | 194,300 | 194,640 | 194,980 | 195,319 | 195,659
270 195,998 | 196,338 | 196,677 | 197,016 | 197,355 197,694 | 198,032 | 198,371 | 198,710 | 199,048
280 199,386 | 199,725 | 200,063 | 200,401 | 200,739 | 201,077 | 201,415 | 201,752 | 202,090 | 202,427
290 202,765 | 203,102 | 203,439 | 203,776 | 204,113 [ 204,450 | 204,786 | 205,123 | 205,460 | 205,796
300 206,132
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