TMABA 4. U3MEPEHME B/1IAXKHOCTU

4. OBLLUE CBEAEHUA

VM3mepeHne BnaxHOCTN BO3JyXa, @ HacTo 1 ee MOCTOAHHAsA perncrpaumns Tpebyorca

B 60/IbLLMHCTBE 06/1acTell METEOPOJIOrNYeCcKol AedaTelbHOCTU. HacTosAlas rasa nocesLleHa
N3MEPEHUIO BIAXXHOCTU BO3yXa Y MOBEPXHOCTU 3eman nav 86amsm Hee. Ha npakTuke

AN151 3TOr0 NCMOJIb3yeTCs MHOMO Pa3/INYHbIX METOA0B, U M0 3TOMY BOMPOCY CyLLecTByeT
obwunpHas nutepatypa. Metoabl onuceiBatotca B nybankaumsax Burt (2012), Harrison (2014)
n Sonntag (1994). bonee ctapebiii, HO BCe eLLe Noe3HbIN 06LMii 0630p MHOTMX NPUHLMNOB
n3MepeHuii npuseaeH B pabote Wexler (1965).

411 Onpepenenuns

Hwuxe npuneeaeHbl onpeaeeHnsa Xxapaktepuctuk, Hanbonee YacTo MCNoJsib3dyeMblX MNpu
M3MEPEHUUN BJTIAXKHOCTU BO3YyXa. ﬂ,OI'IOJ'IHMTGJ'IbeIe onpeaeneHna AaroTca B NPUI0XKEHNN 4.A.

OTtHoweHue cmecu r. OTHOLLEHME MaCCbl BOASHOIO napa K Mmacce Cyxoro Bo3ayxa;
YpenbHas BaXXHOCTb q. OTHOLWEHME MacCbl BOASHOTO napa K Macce B/1a>KHOro Bo3yxa,;

Temnepartypa TO4KM POCbl UM TOYKa POCkI {,. TemnepaTypa, Npy KOTOPO OTHOLLEHME CMeCH
B/1a)KHOTO BO3/yXa, HaCblLLEHHOro OTHOCUTENBLHO BOAbI NPU 3aJaHHOM AaB/IeHNN, PaBHO
3ajlaHHOMY OTHOLLIEHWNIO CMecu; nn 6oniee NPOCTo, TeMnepaTypa, NP KOTOPOW BAaXHbIN
BO3/yX HacblLL,EeH BOASHbIM NAapoM;

OTHOCUTENbHANA BNAXXHOCTb BO34yXa U. I'Ipou,eHTHoe OTHOLUEeHWNE AaB/1eEHNA MMEIKOLLLETOCA
B BO34yXe BOAAHOIO Nnapa K AaB/1€HNO BOAAHOIO Napa, HaCblLLEHHOTO OTHOCUTE/IbHO
BOAbl, MPU OANHAKOBbIX 3HA4YEHUAX TEMNEPATYPbl N AaBNEHUA; TEPMUH «OMHOCUMesibHasA
8/10°’KHOCMb» 44CmOo cokpau,aemcs Kak OB,

,u,aBHEHVIe BOASAHOrIO napa e’ I'Iapu,maanoe AaBneHne BOAAHOIO napa B BO34YyXe,

ﬂ,aBHEHMe HacCbILWEHHOro BOAAHOIO napa e’w n (,’/i. ﬂ,aBl’IeHI/Ie BOAAHOIO Napa B BO34yXxe npu
yCnoBUM paBHOBECUA OTHOCUTE/IbHO MOBEPXHOCTUN BOAbI 1 JibJa COOTBETCTBEHHO.

B npunoxeHuun 4.B npeactasneHbl popMy/bl 415 pacyeTa pa3IMYHbIX XapakTePUCTUK
BNAXHOCTN BO3JyXa. DTN BapuaHTbl hopMyn 1 KO3 PULMEHTOB 6bl1n NPUHATE BMO

B 1990 r.' OHU yao6HbI Ans pacyeToB M 06/1a4atl0T LOCTAaTOYHOM TOYHOCTbLIO /151 BCEX OObIYHbIX
MEeTeopOIOrMYeCcknX MPUMEHEHU CTPOTrO B NpeAenax TeMnepaTypHbix orpaHuyednn T > -45 °C
ansxkuakor sogbl n T>-65 °C gna nbpa (WMO, 1989a). C 601ee ToYHbIMU, paclUMPEeHHbIMU

N NoAPO6HLIMU (POPMYNUPOBKAMU ITUX U APYTUX XapaKTEPUCTUK BAAXHOCTU BO34yXa

MOXHO 03HakOMUTbCA B paboTe Sonntag (1990; 1994). ipyrue noapo6Hbie hopMynmpoBkmn?
npeacrtasaeHbl B nybavkaumax BMO (BMO, 1966, BBeaeHuns k Tabnuuam 4.8-10).

' MpuHATb IcnoNHUTENbHBIM COBETOM Ha €ro COpoK BTOPOI1 ceccum nocpeactsom pesontoumm 6 (MC-XLII).
2 TlpuHATb YeTBepTbIM KOHrpeccoM nocpeAcTsom pesontoumm 19 (Kr-1V).
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41.2 EAMHMLBbI U3MepeHusn

ﬂ,)’lﬂ KOJIM4E€CTBEHHOTO Bblpa>eHnA Hanbonee yacTo MCNoJib3yeMbIX qJVI3VI‘-IECKVIX BE€J/INYUH,
CBA3aHHbIX C cCOAEpP>XaHMEM BOAAHOTO napa B aTMoccbepe, KaK npaBunio, UCNOJ/Ib3yHOTCA
caiepywouime eanHunibl nsMepeHna n CUMBO/JIbI:

a) OTHOLUEeHMe CMeCu F 1 yae/ibHas BAaXHOCTb g (be3pasMepHOe OTHOLLIEHNE Macc,
B KMJIOrpamMmax Ha Kuiorpamm Kr-kr');

b) nasneHue BoasHOro napa B Bosayxe e', e’ , ¢’ n atmocchepHoe AasneHne p (B eAMHNLLAX
AasneHus, Hanpumep rlla)?;

C) TemnepaTtypa Bo3adyxa t, TeMnepaTypa CMO4YE€HHOTO TepMOMETpa £ , TeMnepaTtypa TOHKK
pochl t, ¥ TemnepaTtypa To4ku nHes t, (B rpagycax Llenbcus, °C);

d) Temnepatypa Bo3ayxa T, TemnepaTypa CMO4YeHHOro Tepmometpa T, TeMneparypa
ToukM pockl T, n Temnepatypa Toukun uHesn T, (B K, ncnonbsyetcs ans onpeaesneHHbIx
pacyeToB BJIAXHOCTU U A5 BbIPaXX€HUS Pa3HOCTU, a He A9 06LLLEero BbipaxeHuns
3Ha4YeHUI BAAXHOCTL);

€) OTHOCMTe/bHas BNaxHOCTb Bo3ayxa U (B npoueHTax; Tak)ke 4acTo UCMO/b3yeTca
anbTepHaTUBHBIN cMMBO, % OB, 4TO6bI M36eXaTb MyTaHULbl C APYTUMU MPOLLEHTHBIMU
BblpaXeHUAMMW; NCMONb3yeTCs B 3TON rnase).

413 MeTeoponornyeckue norpe6HocTH

M3mepeHus BNaXXHOCTU Y MOBEPXHOCTU 3eM/IM HEOBXOAMMbI A/151 aHaIM3a METEOPOIOTNYECKNX
NPOL,ECCOB Y MPOTrHO3MPOBaHUs, /1 UCCIeJ0BAHNI K/IMMaTa; OHM HaxoAsT NPUMEHeHNe

B FMAPOIOrNU, CENIbCKOM XO3SMCTBE, a3POHABTUKE U B 06LLMX NCC/IEA0BaHMSAX OKPYXKatoLLel
cpeabl. Oco6eHHO BaKHOE 3HaYeHNE OHU UMEIOT B CBSI3U C U3MEHEHUSMU COCTOSIHUS BOAb

B aTMocCdepe.

O6wwue TpeboBaHMNA OTHOCUTE/IbHO AMana3oHa, paspeLleHns 1 TOYHOCTU U3MePEHUT
BN1aXHOCTU NpMBeAEeHbl B HacTosLeM ToMe, rasa 1, npunoxeHune 1.A. lepeyncneHHbie B 3ToM
TabAnLe NOrpeLHoCTU NPeAcTaBasatoT cobol TpeboBaHMA, a He XapakTepuUCTUKM paboTbl
KOHKPETHbIX NpM6OopPOB. Ha NpakTnke Henerko AoCTUYb TakUX 3Ha4E€HWUA NOTrPELLHOCTH,

Aadke Mpu NCNosib30BaHNN NPUOOPOB BbICOKOrO Kjacca, KOTopble Haaiexalum obpa3om
06CNyXMBAOTCA U IKCNAyaTUpytoTCs. B yacTHOCTH, 3HaYnTeNbHO 6onee HM3Kkasd TOYHOCTb MOXeT
6bITb NOJTyYeHa NPU N3MePEHUM BAAXHOCTU BO3AyXa C MOMOLLLbIO NCUXPOMETpPa, pa3mMeLL,aemMoro
B MeTeopoJsiornyeckori 6yake 6e3 NpUHyANTENbHOM BEHTUAALMN, M Takasd yCTaHOBKa BCE eLlle
BCTpeyvaeTcs. [laxe COBPeMeHHble 3N1eKTPOHHbIe NPUOOPLI A5 U3MEPEHUS BAAXHOCTU MOTYT
MUMeTb 3Ha4YUTe/bHbI MO CPaBHEHMIO C NOTpebHOCTAMU Apend.

Mpwn n3mepeHnsx BNakHOCTUN 419 60NbLUMHCTBA Lesleli NpuemM/ieMbl NOCTOSIHHbIE BPEMEHU
nopszika o4HOM MUHYTbl. Bpems OTBETHbIX peakLMii, BOSHUKAIOLWMX B paboynx npubopax,
obcyxpaetcs B n. 4.8.1.

41.4 MeTtoabl usmepeHui U HaGnOAEHUIA

O6uwue 0630pbl NPMOOPOB A8 U3MEPEHMUS BNAXKHOCTU B METEOPOIOTUM U UX NCMO/Ib30BaHUSA
npueefeHbl B paboTax Burt (2012), Harrison (2014) 1 Sonntag (1994). B pa6ote Wexler (1965)
NPUBOASATCA HECKOJIbKO YCTapeBLUME, HO BCE eLe NoJie3Hble CBEAEHMS O MHOTMX NPUHLMNAX
paboTbl TMFPOMETPOB.

3 1rMNa=1mb6ap.
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4.1.4.1 0630p 06w UX NPUHYUNOB U3MepeHuli

Mprnbop AN nsmepeHns BNaKHOCTM BO3yXxa Ha3blBaeTCca rurpomMeTpomM. B cneaytowmx
noapasaenax npnBoAATcs usnyeckmne NPUHLMMNLI, HanboJsiee LWNPOKO UCMO/b3yeMble ANA
N3MepEeHUs BAAXHOCTU B MeTeoposiornn. OT4eTbl N0 MeXAyHapOAHbIM CPAaBHEHUAM Pa3INYHbIX
rmrpomeTpoB noa arugoii BMO npuseaeHsl B ny6nmkaumsax WMO (2011a, 1989b).

OCHOBHbIe METOAbl N TUTbI I'Ipl/l60pOB, McnoJsibdyemMble B METEOPOIOTUN ANA N3IMEPEHNUSA
OTHOCUTENIbHOWN B/1a>KHOCTUN, paCCMaTpUBatoTCA B 1. 4.1.4. HeKOTOpre yCTapeswne niun 6onee
HE NCMOoJib3yeéMbl€ METOAblI N UHCTPYMEHTbI KPATKO OMUCaHbl B MPUJTOXEHUN 4.C.

41411 DneKTpPOHHOE 30HAUPOBaHUe

B 31eKkTpOHHbIX Nprbopax A5 N3MepeHns OTHOCUTE/IbHOW BIaXKHOCTU MCMOJb3yeTCs MPUHLMN
N3MEHEHUS 3NeKTPUYECKMX CBOMCTB MaTepuasia npy NOroLLLEHNM NEPEMEHHOIO KO/InYeCcTBa
BOAAHOrO Napa 13 Bo3ayxa. B kauectse maTepmnana Ans uamMepeHums OTHOCUTEIbHOW B/IaXKHOCTU
06bI4HO NCMO/b3yeTCa creumnanbHas NoJIMMepPHas NaeHKa C HaHeCEHHbIMW 3N1eKTPOAaMMN.
M3smepeHHOe n3MeHeHmne 31eKTPUYeCcKoro nmnegaHca (eMKoCTM Uan CONPoTUBAEHUS)
npeobpasyetca 419 0603Ha4eHMs OTHOCUTENbHOM BaxHOCTU. O6bI4YHO B KOpnyc npubopa
Tak>xe BCTPanBaeTCs KOMNAKTHbIN AaT4MK TeMnepartypbl.

ﬂ,)’lﬂ ANCTAaHLUMNOHHbIX I/I3M€peHI/IVI BCE WWNpe NCnonb3yroTCca rMrpoMeTpbl Ha OCHOBE 4aTHNKOB
OTHOCUTENbHOWN BJZ1a>KHOCTH, 0COb6EeHHO Tam, rge Tpe6yeTca HenocpeaCcTBEHHO CHUTbIBATb
noka3aHus OTHOCUTEIbHOM BNAaXXHOCTU M aBTOMaTUYECKN pernctpnpoBatb AaHHbIE.

Hapﬂp,y C JaHHbIMW O B/1a>XHOCTUN BAXXHO NMETb VIHqupMaLI,VIIO O TemMneparype, NOCKOJIbKYy
OTHOCUTEJIbHAA B/1aXXHOCTb CUJIbHO 3aBUCUT OT TEMNEPATYPbI, a TaKXXe NOTOMY, 4TO 3HA4Y€HUSA
TeEMMNeEpPaTypbl HeOﬁXO,CI,MMbI ON4 pacyeTa APYTX BEJIMYUH BJ1IaXXKHOCTU (TaKI/IX KakK TO4YKa
pOCbI) Ha OCHOBE OTHOCUTE/IbHOM BNaXXHOCTU. B S/IEKTPOHHbIX I'IpVI60an ONnAa USMepeHuns
OTHOCUTENIbHOW BNAXHOCTU O/19 METEOPO/IOTNYECKNX Ha6)'|l0,£l,eHI/IVI 06bI4YHO He Mcnosb3yeTcA
BCTpOeHHbII7I AaTHUK TEMNEepaTypbl; HOPMaJ/ibHO N3MEPATL TEMNEPATYPY OTAE/IbHO.

Hawnbonee ynobHol 1 nepeso0BON TEXHONOTNEN AN METEOPOIOTMYECKUX MPUMEHEHUI
AB/IAOTCH €MKOCTHbIE NO/IMMEPHbIE TMTPOMETPbI, MOCKOJIbKY MX 1erye Npon3BoAnTb,
06CnyxuBaTh U KannbposaTtb. bonee nogpobHas MHpopmaLms 06 31eKTPUYECKUX EMKOCTHbBIX
rurpomeTpax NnpuBOAUTCA B N. 4.2.

erpomeprl SNTIEKTPUNHECKOTO CONPOTUBNEHNSA ONMUCAHbI B MPUNTOXEHNN 4C4, XOTS1 OHU 06bIYHO
HE NCMOJIb3YyIOTCA B METEOPO/IOTUN.

41.4.1.2 MNcnxpomeTpuyecknini metop,

I'IcwxpomeTp M3MEPAET OXJlaXAEHNE B pe3y/ibTaTe UCNnapeHnAa c BJIaXXHOWN NOBEPXHOCTUN.
Oxna>|<,u,eH ne B CTabUIbHOM COCTOSIHUM MOXET BblTb COOTHECEHO C napuuna/ibHbIM JaB/IEHNEM
BOAAHOIO Nnapa u OTHOCUTENbHOM BNAXHOCTbIO.

I'IcwxpomeTp COCTOMUT 13 ABYX pa3MeELLEHHbIX paAaoM ApyT C APYroM TEPMOMETPOB. nOBerHOCTb
HYBCTBUTEJIbHOIO 3/1IEMEHTA OAHOIO U3 HUX HAaKpPbIiTa PyKaBOM, yAeP>XNBAOLWNM TOHKYIO MIEHKY
BOAblI N nbaa, N Takom TepMOMETP Ha3biBae€TCA CMOY€HHbIM TEPDMOMETPOM UJIN NMOKPbLITbIM
JIibAOM TEPMOMETPOM, COOTBETCTBEHHO. l'|)/BCTBI/ITe}'II::HbIVI 3JIEMEHT BTOPOro TepMoMeTpa NpoCcTo
HaxXoANTCA Ha BO3yXe, U 3TOT TEPMOMETP Ha3biBa€TCA CYyXM TEPMOMETPOM. V|3MepeHVIFI
NPOBOAATCA B YC/IOBUAX I'IpVIHy,CI,VITGﬂbHOVI WM eCTECTBEHHO BEHTUNALUNN.

I'Icwxpomeprl no-npexHemMy NCnoJsib3yrTca ANnd BeAeHNA Ha6}'IIO,EI,EHVII7I, XOTA UX BCE Halle
3aMEeHAKT Ha TMTPOMETPbI HAa OCHOBE 3/IEKTPOHHbIX AaTHYNKOB. MHorga NCNXPOMETPLI TaKXe

MCNOJIb3YHOTCA B Ka4€CTBE pa6o'~||/|x 3Ta/IOHOB.

bonee nogpo6Haa nHgpopmauma 06 3ToM TMnNe NPUHOPOB NpuseaeHa B n. 4.3.
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41.41.3 MeTtopa KoHaAeHcauuun

TeMnepaTypa KOHAEeHCauunn BOAAHOIO napa (TO‘-IKa POChbl N1 TOYKa I/IHeFI) CBA3aHa
cnapunanbHbiM AaB/1€HNEM BOAbI, 1 €€ MOXXHO M3MEPUTHb C NOMOLLLLIO TUTPOMETPa
C OXJlaXXaaeMbIM 3€pKaioM (KOH,CI,eHcaLI,VIOHHOFO erpomeTpa).

Korpa BnaxkHbI BO34y X OX/1aXKAaeTCsl, OH B KOHEYHOM UTOre AOCTUraeT HachiLLEeHUA
OTHOCUTENbHO BOAbI (MK NibAA), U MOXeT 06pa3oBaTbCs KOHAEHCAT B BUAE POCHI NN NHEeS.
TemnepaTypa, Npy KOTOPOI JOCTUIAaeTCs COCTOSSHUE HACbILLEHWNS, ABASETCA TOHKON pochl (UK
TOYKOU UHeSR).

B 06bI4HOM FMrpoOMETpPE C OXJ1axAaeMblM 3epKasioM UCMO/b3yeTcs Hebo bllas 3epKanbHas
NOBEPXHOCTb, OXJ1axJaemas C NOMOLLLbIO YCTPONCTBA, OCHOBaHHOTO Ha 3 dekTe MenbTbe, Ans
nony4eHus naeHkn soapl nnn nbaa. O6bl4HO oNTUYeCcKoe 0OHapyKeHNe KOHAEHCUPOBaHHOM
NAEHKM NCNOMb3yeTCs B KOHTYpe 06paTHON CBSA3U /11 KOHTPOA TemnepaTypbl Ha nopore
NOCTOSAHHOM KOHAEHCaLMK. DTa TemnepaTtypa U3MepseTcs C NOMOLLbIO BCTPOEHHOIO
TemnepaTypHOro aatyunka. Miamepsemblil BO3yx 06bI4HO OTOMpPaeTcsa Yepes Tpy6Ky

M nponyckaetca Yyepes npunbop.

KoHAeHcauMOHHbIE TMTPOMETPbI He HaX0AAT LUMPOKOro MPUMeHeHMs B 06/1acTu
MeTeoposiornyecknx HabatoaeHmi, Ho 06bIYHO MCNOMb3YIOTCA B Ka4eCTBe JabopaTOPHbIX
3Ta/IOHHbIX NPM6GOPOB.

bonee nogpo6Haa nHgpopmauma 06 3ToM TMnNe NPUHGOPOB NpuseaeHa B N. 4.4.

41414 CnekTpoMeTpbl BOASHOIO nNapa

Monekyna Boabl nornowaet MW B psige Avana3oHOB A/IMH BOH U Ha AMCKPETHBIX A/IMHAX
BOJIH, M 3TO CBOMCTBO MOXeT ObITb MCMO/Ib30BAHO /19 NOyYEHUSI MEPbl MONEKYNSPHOM
KOHLeHTpaL MW BOASHOIO Napa B rase. 3TOT NPUHLMM NPUMEHSETCS B pa3/iniHbiX npubopax
W B COOTBETCTBUMU C HAUM UCMO/b3YOTCSA JIMHUM NOTNOLLEHNS Pa3HOM CUJbl ANS Pa3HbIX
AnanasoHOB n3MepeHuin (6onee cuibHOe nornolleHne Ans 6osiee HU3KUX KOHLEHTPaL ).

B npocTeniwwen popme npnbop nmepseT nepeady (Mim nornoiieHune) yskonosnocHoro K-
N31yH4eHMSA OT UCTOYHMKA C (DUKCUPOBAHHOWM MHTEHCUBHOCTbIO K KaIMOGPOBaHHOMY AeTeKTOpPY,
WHOrAa B CPaBHEHMN C 3Ta/IOHHOW ANVMHOW BOJIHbI. HekoTopble Nprbopbl, OCHOBaHHbIE HA 3TOM
NPUHLKXNE, MOTYT M3MePATb ANana3oHbl BIAXHOCTM, Habnto4aemble Ha ypOBHE 3emu.

B nnanasoHe cnegos BOASAHOro napa a6COp6LI,I/IOHHbIe CMNEeKTPOMETPbI U3SMEPAIOT NOrioweHne
|/|K-VI3)'Iy‘-IeHl/IFI NP MHOTOKPATHOM OTpPa>XeHUU Nnpn NpoxXoxxXaeHNn 4epe3 ra3 B M3MepVITeanOVI
HLIGVIKE, 4yTO 0obecneymBaeT 60}'IbLIJyIO O/THY ONTUYECKOTO NyTU A1 paCclUnpeHns Anana3oHa
BHW3. I'IpM60p0M ocoboro Tuna aBnseTcs CMeKTpoMeTp CaAanTUBHbIM ANOAHbIM Jla3€POM.
AMI'I}'II/ITy,Cl,a nornoweHns ceeTa 3aBUCUT OT KOHUEHTPaUn1 BOAAHOIO Napa.

B HI/ICXO,CI,FILLI,eVI CNEeKTPOCKOMNMUN BHYTPU KOJIbLUEBOTIO pe30oHaTopa Tak>Xe NCMOoJIb3yeTca NK-
nornoweHne npu npoxoxXaeHnn JANHHOIO Nyt Ana naMmepeHna cieoBblX KOHLI,eHTpaLI,MVI.
CeeToBOW MMNYyNbC MHOTOKPATHO OTPa>aeTCsd B ra3e B VI3MepVITe)'IbHOl7I a4yenke. 3amep;|eTc;|
BpeMA 3aTyXaHMA MHTEHCUMBHOCTU CBETA, KOTOPOE 3aBUCUT OT KOHUEHTPALLMM BOAAHOTO Napa.

lMrpomeTtpel JlalimaHa-anbga paboTatoT B yabTpacdunonerosom (YP) AnanasoHe.
YnbTpacdnoneToBbli CBET OT NpUbopa NornoLLaeTcs MoaekynamMmmn BoAbl NPONOPLUOHaNbHO
KOHLLeHTpaLMm BoASHOro napa. Tak Ha3biBaeMas «1nMHUA JlaimaHa-anbga» COOTBETCTBYET
N3/1y4eHU1Io, NCNyCKaeMOMy UM NOIIOLLaeMOMY MPU SHEPreTU4ecKoM nepexoje
aToMapHoro sojgopoJja.
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A6Ccopb6LMOHHbIE CMeKTPOMETPbI U Npubop JlaiMaHa-anbdga NCNob3yoTCsA 419 HEKOTOPbIX
CaMO/IeTHbIX HabNIOAEHWN, BKIOYAA M3MEPEHNE CleJOBbIX YPOBHEW BOAbI Ha 60/bLLMX BbICOTAX
nonerta. NpenmyLLLECTBO A5 3TUX BUAOB NPUMEHEHMS 3aK/1t04aeTCa B OTHOCUTESTIbHO ObICTPOM
BPEMEHU OTK/IMKa Taknux Npubopos.

bonee nogpo6Has nHpopmauma 06 3ToM TMnNe NPUHGOPOB NpuBeaeHa B N. 4.5.

41.4.1.5 MexaHu4yeckue meToabl

McTopuydeckn cnoxumnoch Tak, 4To Ans 0603Ha4e€HNs OTHOCUTENIbHOM BAaXXHOCTU B rTMrpoMeTpax
NCNOoMb3yeTCs U3MEHEHNE pa3MepPOB OpraHMyYeckux BeLtecTs. Mpoueccol copbumm Boab

B BELLECTBAX CBA3aHbl C OTHOCUTEJIbHON BNaXHOCTbIO, MOCKO/bKY ABUXYLLLEN CUION

ABNAETCSH XMMUYECKUI NoTeHUnan. B kayecTBe 4yBCTBUTE/IbHbBIX 3/IEMEHTOB UCMNO/b30BaUCD,

B 4aCTHOCTM, BOJIOChI U B NOC/e/lHEE BPEMS CUHTETUYECKME BOIOKHA. MI3MeHeHMe ANNHBI
4yBCTBUTE/IbHOTO 3/IEMEHTA B 3aBUCMMOCTU OT BJIaXKHOCTU YCUIMBAETCS C MOMOLLbIO

CUCTEMbI pbl4aroB, KOTopas nepemMeLLaeT ykasartesb A1 0603Ha4eHUs OTHOCUTENIbHOM
BNAXHOCTU Ha WwKkane, rpaduke (3anucsax rurporpada) unu, pexe, nepefadn aHHblx yepes
npeobpasoBaTesnb Ha 3/IEKTPUYECKUI BbIXOA.

B MeTeoponormm fo cnx nop MCnosb3yeTcs TONbKO BOJOCAHOM rurporpad, xots oH
nocTeneHHO BbIXOAUT 13 ynoTpebneHund. bonee nogpobHas nHdopmaums 06 atTom npubope
npueegeHa B n. 4.6.

41.4.2 PasmeuwjeHue npu6opos: o6ujue mpe6osaHus

O6wwue TpeboBaHMA K pa3MeLLLeHNto NPpMOOPOB ANS U3MePEHMS BNaXHOCTM BO3yxa
aHaNornyHbl TPe6OBaHUAM A/19 AAaTYMKOB TeMMepaTypbl, U A5 STON Llen MoXeT ObITb
Ncnonb3oBaHa pasMelleHHas Haaaexalmm obpa3om ncuxpomMetpuyeckas 6yaka. KOHkpeTHo
npeabaBAAIOTCA Cnefytowme Tpe6oBaHNs:

a) obecneyeHune 3aLLNTbI AaTYNKa OT npAMoOro CO/IHe4HOro n3ny4eHus, aTMOCd.)eprIX
3arpA3HALWnNX BEWECTB, JOXAA N BETPA,

b) KoHTponb 3a TeM, YTO6LI He CO3AaBanCA MECTHbIN MUKPOKAUMAT BHYTPU KOXYyXa
npu6opa nan npo6ooT6OPHMKA; CledyeT UMeTb B BUAY, HYTO A€PEBO U MHOTUE
CUHTeTMYeCKMe MaTepurasibl NOMIOLLAlOT UM BbIAENAIOT BOASHOM Nap B 3aBUCUMOCTHU
OT aTMOCEePHOI BAAXKHOCTH.

MHdopmaLms o KOHKPETHbIX Mpu6opax NPUBOANTCSA B NN. 4.2-4.6.

B knaccndumkaumnm pasmeLLeHms niowaok ans CTaHLMA Ha3eMHbIx Hab1toAeHUI Ha cyLle
(cm. HacToswmn ToM, aBa 1, npunoxeHue 1.D) coaep>xxatcs 4ONONHUTEIbHbIE peKOMeHAaLnm
no BbI6opy NaoLaaKku U MeCTOMOJIOXKEHMIO TMFPOMETpPa Ha MJiolLajke Aa8 ONTMMU3aLunum
penpe3eHTaTMBHOCTM.

41.43 UcmouHuku nozpewiHocmeli: o6ujue 3ameyanus

norpeLIJHOCTI/I npun nsMepeHnn Ba1a>HOCTU MOTYT 6bITb Bbl3BaHbl 11060V 13 caeayroumnx npudnH:

a) N3MeHeHne COCToAHNA I'Ip06bl BO34yXa: Hanpumep, noj BO3,CI,€I7ICTBVIGM Tenna nnbo
MCTOYHWKa NN NornoTuTensa BOAAHOrO rnapa;

b) 3arpa3sHeHue gat4nka, HanpuMmep, rpAa3bio, 6pr3FaMI/I MOpCKOVI BOAbl, XUMNYECKUM
BO3,CI,€I7ICTBVI€M N pyruMmum 3arpasHeHnamu;

C) owwnbka KaIMO6POBKMN, BKIOYAA KOPPEKTUPOBKY BANSHUA AAB/IEHNS, TeMNePaTypPHbIi
KO3(PPUUMEHT AaTHMKA U INEKTPUYECKOTO YCTPOICTBA COMPAKEHMS;
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d) HenpaBuabHOe onpeaeneHue gasbl BoAa/nen;

€)  HeAoYeThbl B KOHCTPYKLMM NpUGOopa: Hanpumep, NpensaTCcTBUS AN NOCTYNAEHUS Tenna
K CMOYEHHOMY TEPMOMETPY UK Nepeaada Tenaa oT CTo/I6MKa XUAKOCTU TEPMOMETPa
K pe3epByapy CMOYEHHOr0 TEpMOMETPa;

f) MeaNneHHOEe BpeEMA OTKJ/IUKa npw6opa NN HEBO3MOXXHOCTb AOCTUXEHUA CTabuabHOTrO
PaBHOBECUA B XO4€ 3KCM1yaTauunu,;

g) HenpasWbHbI OT6OP NPO6 N/MNKN BLIGOP MHTEPBANOB YCPEeAHEHUS;

h) rmcrepesnc: MHorume I'Ipl/l60pbl 419 U3SMepeHUA B1a>XHOCTU NOKa3blBalOT Pa3Hbl€ 3HA4Y€HNUA
B 3aBUCMMOCTU OT TOIO, U3 KaKOro COCTOAHUA OHUN I'Ipl/l6}'II/I>KaIOTCﬂ K TEKYLLNM YCNOBUAM:
13 6onee BNaxHoro nnu 6onee CyXoro;

i)  AAnTenbHbIV Apeid Mexay KannbpoBkaMu, OCOGEHHO Y 31eKTPOHHbIX NPUOOPOB AN
N3MepPEHMUS BAAXHOCTU B yC/IOBUAX BbICOKO OTHOCUTENIbHOM BNAaXHOCTY;

j)  paAvauMOHHBIV Harpes faTynKa BAaXHOCTU A0 TeMMNepaTypbl BblilLe TeMnepaTypbl
BO3/yXa: HanpuMep, U3-3a Harpesa oT pajMaLMOHHOr0 3KpaHa, KOTOPbI cCam HarpeBaeTcs
OT CO/IHEYHOI O U3NyHEeHUS;

k) owwubka ntob6oro poaa npu NIMepeHNn TeMnepaTypbl, €C/iv 3Ha4eHne TemnepaTypbl
NCMOJIb3yeTCa NPU pacyeTe APYrMX BEIMYMH BAAXHOCTU (HanpuMep, Npu pacyeTte TOYKK
POCbI MO OTHOCUTEIbHOM BAAXKHOCTH).

MocToAHHas BpeMeHu aaT4ymka (cm. n. 4.8.1), Bpems ycpefHeHNA BbIXOAHOTO pe3ynbrarta
N NOTPEeBGHOCTM B laHHbIX AOJIKHbI ObITb B3aMMHO COrTacOBaHHbIMMU.

BOCI'Ipl/IVIMLIVIBOCTb Pa3/IN4HbIX TUNOB I'IpI/I60pOB 40719 USMEePEHUA BNaXXHOCTU K KaXKA0MY
M3 BblLLENEPEYNCTEHHbIX anKTOpOB Pa3/in4aeTcA, Tak Xxe Kak U1 3Ha4NMOCTb 3TUX anKTOpOB; 3TN
0Cob6eHHOCTHU paccMaTpunBaloTCAa Aasiee B COOTBETCTBYHOLW X pa3jesiax 3TOl INaBbl.

41.4.4 ¥x00 3a npuGopamu: o6ujue nosnoxkeHus

PyKOBOﬂ,CTBa no 3KCcnjiyataunm noaaB/iaAoLLErO 60/bLUMHCTBA MMEKLLLNXCA B NpoAaxe
T’MrpomMeTpPoB NMEDTCA B CETU MHTepHeT B CBO60,EI,HOM AocTyne. Kak npasuo, 3TO XOpOLIJI/IVI
NCTOYHUK peKOMeH,CI,aLI,VIVI no O6C)'Iy>KVIBaHl/IIO I'IpVI60pOB, a npon3soaunTenn 06bIYHO MOryT
NPOKOHCYNbTUPOBATb NO KOHKPETHbIM BOMNPOCaM u 6y,CI,)IT paabl 3TO CAeNaThb.

PaccmoTpum crepytolme npouenypbl TEXHUYECKOTO 06C/yXKMBaHWUSA MPUGOPOB:

a) MNoppepxkaHue YNCTOTbI: MPUBOPDI U UX KOXYXU AONXKHbI COAEPXKATbCA B YNCTOTE.
HekoTopble npubopbl ANS USMEPEHUS BNAXHOCTU, HaNpUMep, AaTYNKU BONOCAHbIX
rMrpPoMeTPOB U TMTPOMETPOB C OX/1aXAaeMbIM 3€PKanoM, JONXKHbI MPOMbIBATbCS
ANCTUNNIMPOBAHHON BOAOW, U TaKyto npoueaypy cneayet NpOBOAUTbL PEryaspHoO.
[pyrvie natinkn, ocob6eHHO MetoLL e onpeaeieHHOe 31eKTPOIMTUYECKOE MOKPLITUE,

a TakXe HeKoTopble AaT4MKUN C MOJIMMEPHON OCHOBOM HW B KOEM C/ly4ae He/lb35l 04MLLaTh.
B cBA3M € 3TUM Ype3BblYaHO BaXXHO HaMyYne MHCTPYKLMIA MO 04NCTKE NPUOBOPOB AN
Habnogatenen n o6CNyXMBatOLLLErO NepcoHana.

b) Kanu6poska noneebix NpMbOOPOB: BCe NPUOOPLI A1 U3MEPEHNS BNAXKHOCTH,
3KCNyaTUpyeMble B MONEBbLIX YCIOBUAX, HYX/AAIOTCA B PerynsapHOi kaanbpoBske.
Kann6poBska BbisiBNSeT t06ble OLWMOKN B MOKa3aHUAX 3a CHET CPaBHEHUNS C 3Ta/IOHOM.

B npeane takne owM6KM yCTpaHAIOTCA NyTeM BHECEHMSA NONpPaBoK (Hanpumep, 3a cyeT
KOPPEKTUPOBKU, AN 3/TEKTPOHHOIO rMrpomeTpa). Jliobbie HeMcnpas/eHHble OWNGKM
Heo6X0ANMO paccMaTpuUBaTh Kak 4acTb MOrPeLHOCTU n3MepeHuns. KanmbpoBka A0MKHa



[NTABA 4. U3MEPEHWE B/TAXXHOCTU 183

NPOBOANTLCA C UCMOJIb30BaHMEM 3TaJIOHa C METPO/IOTMYECKON NPOCIEXNBAEMOCTbIO
(JCGM, 2012) po HauMOHaIbHOIO CTaHAapTa, rAe 3T0 BO3MOXHO (CM. HaCTOALLMIA TOM,
rnasa 1, npunoxenue 1.B).

C) B npomexyTkax mexay kannbpoBkamMu Moae3HO NPOBOAUTL NOBEPKY NOEBLIX NPUOOPOB.
[ns oueHKN HafeXHOCTN paboTbl MOXHO UCMO/b30BaTb NPOBEPKY MO APYroMy Npnubopy.
Pe3ynbTaThl NOBEPOK OOLIYHO OLLEHNBAIOTCS B COOTBETCTBMU C JOMNYCKOM U/IN KPpUTEPUEM,
OCHOBAHHbIM Ha NOTPELLHOCTUN ABYX CPaBHMBaeMbIX NPUOOPOB.

Monesbie rurpomMeTpbl yA06HO NOBEPATH C MOMOLLLbIO Ka/IMOPOBAHHOIO 31EKTPOHHOTO
rurpometpa. Mpunbop, ncnonb3yembli 415 TakMxX MOBEPOK, AOMKEH ObITb ypaBHOBELLEH
B COOTBETCTBMMW C MECTHO TemmnepaTypoi OKpy>KatoLLein cpeabl U UMeTb BPeEMS OTKIMKA
B NpeAenax nepuoaa, 4ONyCTUMOro ANs NMOBEPKW.

Ha pblHKe npeacTaBaeHbl CUCTEMbI HACbILLLEHHbIX COIEBbIX PACTBOPOB, KOTOPbIE MOXHO
MCNo/b30BaTh Kak A5 NOBEPKMN, Tak 1 AN Kannbposkn. OgHaKo OHM JOKHbI ObITb
ypaBHOBeLLEeHbl 0 TemMnepaTypbl OKPYy>KatoLLLen cpeabl, a 415 CaMOl COIAHOM CMeCcu MOXeT
notpe6oBaTbCA AOMNONHUTENbHOE BPeMS A1 yPaBHOBELUNBAHUSA, YTOObI CO34aTb HYXHYO
BNAXHOCTb. TPYAHO GblTb YBEPEHHbIM B HaleXHOCTM TakMx NPMOOPOB NPU UX NCMOJIb30BaHUN
B MO/I€BbIX YCOBUSAX, €C/IN TO/IbKO OHU HE MPUMEHSAIOTCS BMeCTe C NePeHOCHbIM 3Ta/IOHOM
(kanMbpoBaHHBLIM TMIPOMETPOM).

MpenmyLLeCcTBO MCNOb30BaHUSA aCMMPALMOHHOIO NMCUXPOMeETPa CTaHAAPTHOIO BUAA, Takoro
Kak ncuxpomeTp ACCMaHa, B Ka4eCTBe NOJEBOro 3Ta/l0Ha 3aK/Ilo4aeTCs B TOM, 4TO OH MOXeT
NPOX0AUTb ONpeAeneHHYo CaMONpPOBepPKY NyTeM CpaBHEHMA Cyxoro v (6e3 3almTHON
060/104KM) CMOYEHHOIO TEPMOMETPOB 1 YTO NPU HANYMU XOPOLLO paboTatoLLero BeHTUAATopa
MOXHO OXMAATb Hajexallen acnupaunn. Bmecrte B Tem, BO BpeMsa paboTbl NCMXPOMETPbI
BblE/IAI0T BOASHON Nap, M 3TO MOXET NOB/UATbL HA YC/I0BUSA BJAXHOCTU B OKPYXKatoLLel
aTMocdepe 1, BO3MOXHO, OFPaHNYNTb TOYHOCTb MPOBEPKMK, €N NPUOOP HaxoANTCA BOAM3N
cpaBHMBaemoro npubéopa.

[nsa npoeeaeHuns nto601 KanMbpOBKM AN NOBEPKUN 3Ta/IOHHbIN Npnbop 1 cam
[O/XeH noaBepraTbCa KaIMOPOBKe Yepes yCTaHOB/IEHHbIE A1 3TOro TMna npnbopos
WNHTepBasbl BDEMEHMN.

BaxHO NpoBOAUTbL KaNnMBOPOBKY 3/IEKTPUYECKUX YCTPONCTB M3MEPUTENbHOTO Npeobpa3oBaHus,
Kak Ha perynsipHoi OCHOBE, Tak 1 B XO/1e UX ONepaTUBHOro NCNOb30BaHUsA. [ns 3Ton Lenm
BMECTO AaTynka MoxeT 6bITb UCMONb30BaH MMuTatop. OgHaKko npu 3ToM He06X0ANMO
NPOBOAUTb KaIMBGPOBKY BCE U3MEPUTENIbHO CUCTEMbI, HAYMHAasA C aTymKa U KOHYas
n3MepuTenbHbIM NPUOOPOM, MOCKOJIbKY OLINGKM KaNMBPOBKM A15 AaTHUKOB U A5 YCTPOICTB
n3MepuTenbHOro npeobpasoBaHus, KOTOPbIe NO OTAE/IbHOCTU HAXOAATCS B pamKax
cneundukaunii, Npu CyMMMUPOBaHUM A5 BCEX U3MEPUTEIbHOM CUCTEMbI MOTYT OKa3aTbCs

3a npegenamu cneundgukaunm.

|_|0,D,p06HbIe Tpe6OBaHVI$| K O6CJ'I)/)KI/IBaHVHO Pa3/IM4HbIX K/1aCCOB ONNCbIBA€MbIX B HaCTOFILLI,eVI
raBe rTMrpoMeTpoOB MNPUBOAATCA B COOTBETCTBYOLLNX pa3aeiax HUXKE.

41.5 MocnepacTens MuHamaTckoi KOHBEHLLMM C TOUKM 3PEHUS USMePeHns
BJ/IaXXHOCTH

Mwunamatckas konseHuunsa KOHEIN o pTyTu BCTynuna B cuny Bo Bcem mupe B asrycte 2017 roga

1 3anpewaeT 1to60e NPOU3BOACTBO, UMNOPT U IKCNOPT PTYTHLIX TEPMOMETPOB (CM. HACTOALLUN
TOoM, rnasa 1, 1.4.2). B cBA31 € 3TUM 60/1bLUIEe HE PEKOMEHAYETCS MPUMEHATb NPUbopsbI AN
N3MepEeHUS BAAXHOCTU, OCHOBAHHbIE HA PTYTHbIX TEPMOMETPax, 1 HaCTOATE/IbHO NOOLLPAIOTCS
HaZ/iexalumne mepbl 4719 UX CKOpeLlen 3aMeHbl Ha COBPEMEHHbIE a/isTEpHATUBbI.
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4.2 SNNEKTPNYECKUE EMKOCTHbBIE TMTPOMETPbI
4.2.1 CooOpaxeHus o6LLero xapakrepa

B anekTpOHHbIX Npnbopax AN N3MepeHUs OTHOCUTEIbHOM BAXKHOCTU NCNONb3YeTCs NPUHLMN
N3MEHEHNS INeKTPUYECKNX CBOMCTB BELLLECTBaA NPW MOT/TOLLLEHNN MEPEMEHHOIO KOIMYeCTBa
BOASHOro napa u3 Bosayxa. Npoueccobl copbunm BOAb! B BELLLECTBaX CBSA3aHbl C OTHOCUTENIbHOM
B/TQXHOCTbIO, MOCKOJ/IbKY ABUXYLLEN CUION ABNAETCA XMMMYECKUIA NoTeHuMan. B kayectse
Matepuana A1a U3MepeHns OTHOCUTENIbHOW BAaXXHOCTM 0BbIYHO MCMO/b3yeTCa CneLnasibHas
nosMMepHas NnjieHka C HAaHECEHHbIMW 31eKTpoAamMu. MI3mepeHHOe n3MeHeHMe 3/1eKTPUYeCcKoro
CONpoOTMBJIEHMS Npeobpa3yeTcs AN 0603Ha4Y€HMA OTHOCUTETbHOM BIaXXHOCTU. O6bIYHO

B kopnyc npubopa Tak>e BCTpanBaeTCs KOMMNAKTHbIA AaT4YnK TeMnepaTypbl.

ﬂ,aT'-H/IK B/1a>XKHOCTU, KaK NpaBnJ1o0, pa3MeLlaeTca B KOpnyce C BCTPOEHHbIM KOMMNAKTHbBIM
O0aTHNUKOM TeEMINeEpaTypbl. O6nacTtb Aatyunka 06bIYHO 3auiuuieHa orpaxxaeHmnem nnn CbVI)'IprOM.
Kpome TOro, CaM AaT4yuK B/1a>XHOCTN H4aCTO HEMOCPEACTBEHHO 3aKJ/IKO4€H B KOpNyC 13 3alUNTHOTO
nopucToro matepunana.

Kak npasunno, B I'Ipl/l60pbl BCTpanBaeTCAa JinHeapusyroLlasa 31EKTPOHKKa, Npu HeO6XO,CI,l/IMOCTVI
CTeMI'IepaTypHOVI KOMI'IEHcaLI,VIef;I, ana ontmMm3aynn TOYHOW peakLnn Ha OTHOCUTEJIbHYHO
BJ1aXXHOCTb. npOVI3BO,CI,VITe)'IVI NOCTaBAAOT Pa3/iNdHbl€ CUCTEMDI OTO6pa)KeHVIﬂ, O6pa6OTKl/I nnn
perncTtpaunmn AaHHbIX. B HEKOTOPbIX C/TyHaaX TakKNe CUCTEMbI ABNAKOTCA HEOTbEM/IEMOWM HYaCTbiO
np|/|6opa; a B Apyrunx Kabenb noacoeAnHAETCA K COOTBETCTBYHOLLLEMY 6}10Ky S/IEKTPOHUKN.

MrpomeTpbl C 3n1eKTPUYECKUMN AaTHMKAMM OTHOCUTENIbHOW BAaXXHOCTM BO3yXxa BCe Yalle
NCMOJIb3YIOTCA B AUCTAaHLMOHHBIX Mpubopax, B HaCTHOCTU TaMm, rae TpebyeTcs npsamoe
BM3ya/ibHOe OTO6paXkeHne 3Ha4eHNN OTHOCUTETIbHOM BJTAXXHOCTM.

4.2.2 DNneKTPUYECKU EMKOCTHbIN TMFPOMeTpP

ﬂ,aHHbIVI MEeTO[ OCHOBAH Ha AB/I€EHUN U3IMEHEHUNA ANINTEKTPUHECKNX CBOWCTB TBEPAOIO
TMrpoCcKonM4YHOro Mmatepuna’sia B 3aBUCMMOCTU OT OTHOCUTENIbHOM BNAXHOCTU OKpy>xatkoLero
BO3yXa. ﬂ,)’lﬂ MN3roTOB/1EHNA AAaTYNKOB B/1aXXHOCTU BbI6VIpa}OTC$| nnn cneunanbHO
pa3pa6aTb|Bar0Tca HYyBCTBUTEJIbHbIE AN3NTEKTPUYECKME MaTepUasibl. Hanbonee yacrto
MCNOJIb3YHOTCA NOJIMMEPDI 6narop,apﬂ nx CTa6l/I)'IbHOCTl/I, CeJIEKTUBHOCTN N COp6LI,VIVI BOAbI,

a Tak>Xe NOTOMY, 4TO C NOMOLLbIO TAKUX MaTeEPMaIOB AOCTUTAOTCA HaAdJiexXallne CBOWCTBa
KOHAeHCaTOopa. Bop,a, HaxoAAaulanacsa B CBA3aHHOM COCTOAHUU B MOJINMEPE, USMEHAET €ro
OnsnekTpun4eckme CBOIWCTBa BCneacTtemne 60nbLIOro ONNOJIbHOTO MOMEHTA MOJ1EKYJ1bl BOJbl.

Kak npaBunno, aT4HNK BJIAXXKHOCTUN pa3MeLLLaeTCA Ha KepaMI/I‘-IeCKOVI WM CTEKNAHHOMN

noanoxke. OT70 cTOnKa napannesibHO pacno/iIoXKe€HHbIX TOHKUX NMJIEHOK CTOJ'ILLI,VIHOVI cnos

OT HECKOJIbKUX HAHOMETPOB A0 OHOIro MMKPOMETpPaA. AKTUBHAas 4acCTb AaTymKa BAaXXHOCTHU
COCTOMUT N3 I'IOﬂVIMepHOl\/’I NAEHKH, n0Meu.|,aeM017| MeXAy ABYX 3/1EKTPOAOB 414 NOy4eHnA
KOHAeHCaTOopa. BerHVIVI S/1IEKTPO MPOHULAEM A1 MON1EKY/T BOAbl, a NO/IMMEP NOrioLwaeT oAy
nponopunoHaabHO OTHOCUTENIbHOWM BNAXXHOCTU. BerHVII7I S/IEKTPO TaK>XKe MOXET 6bITb NOKPbIT
3alWNUTHbIM CJZ10€M A1 NOBbILLEHUA CTabUIbHOCTU B CYypPOBbIX YC/TOBUAX Oprx(alOU.l,eVl cpeanbl.

EMKOCTb Cly>XMT OCHOBOW A1 U3MEPEHMS OTHOCUMTENBbHOW BaXHOCTU. HOMMHanbHoe
3HaYeHMe eMKOCTM MOXET COCTaBATb JINLLIb HECKObKO COT NuKodapaz, B 3aBUCUMOCTU

OT pasMepa 3/71eKTPOA0B M1 TO/MLMHbI AN3NeKTPUKA. ITO, B CBOIO OMepe/b, BAUSET Ha AMana3oH
4acToTbl BO36YX/AeHMs, KOTOpas UCMONb3yeTCa 418 U3MEPEHMS MOTHOrO CONPOTUBNEHNS
[aHHOrO yCTPOMCTBA U, Kak NPaBMI0, COCTABAAET, MO MeHbLLEN MepPe, HECKO/IbKO Kuaorepu,;
COOTBETCTBEHHO TpebyeTcs, 4TOObl COeANHEHNS MEXAY AaTHUKOM U 31EKTPOHHbIM CPEACTBOM
06paboTKM cnrHana 6biaM KOPOTKUMN AN CBEAEHNS K MUHUMYMY Napa3snuTHON emKkocTu. B cBA3un
C 3TUM B NPUBOP C EMKOCTHLIMM AaT4MKaMM 4acTo BCTpamBaeTca cmctema o6paboTky CMrHaNoB.
Tunn4yHas 4yBCTBUTENBHOCTL ANa ycTpoicTea B 200 pF coctasnset 0,5 pF Ha % OB.

[na npepoTBpalleHns obpa3oBaHMa KOHAeHcaTa, koraa ycaosus npubnmxkatorcs k 100 % OB,
npoun3BoANTENIM NPMOOPOB NpeanaratoT pa3siMyHbie BapuaHTbl o6orpesa. [latymk MoxeT
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HarpeBaTbCA BCTPOEHHbIM HarpesaTesieM W HarpeBaeTca BeCb KOPNyc. YNpaB/ieHne Harpesom
ocylecTBnserca 1Mbo No pasHOCTU TeMMepaTyp Mexay TemnepaTypoi okpysKatoLen cpebl

W BHYTPeHHel Temnepatypoli, IM60 no NnoporoBoMy 3Ha4eHUIO OTHOCUTENbHOM BAaXXHOCTW. [ins
NONyYeHMA XOPOLLUNX Pe3y/IbTaTOB M3MEPEHNI O4YEeHb BaXXHO TOYHO U3MepPATb kak TemnepaTtypy
AaTynKa BAaxHOCTU, Tak U TeMnepaTypy oKpyskatoLero Bosayxa. lcnonb3ys oTHOCMTeNbHYO
B/1aXHOCTb, U3MEPEHHYI0 AaTYMKOM, TeMnepaTypy AaTyuka u TemnepaTtypy Bo3ayxa, MOXHO
paccymMTaTb OTHOCUTENbBHYIO BJaXHOCTb BO3ayxa. JJaxke npu HeM3BeCTHON TemnepaTtype Bo3ayxa
n3MepeHue C NOAOrPEBOM MOXET MPUMEHATLCA AN ONpeAe/ieHNs TemnepaTypbl TO4KU POChI.
[pend, cBA3aHHbIN C XMMUYECKUM BO3AENCTBMEM, MOXHO YMEHbLUUTb, NCNO/b3YS BCTPOEHHbIN
HarpesaTe/b 419 Harpesa AaT4Mka BNaXXHOCTU C MOBTOPSAOLWMMUCA MHTEPBasaMU B Te4eHne
KOPOTKOro BpeMeHU Npu BbICOKON TemnepaTtype. HegoctaTtkoM Takoro cnocoba ABnseTcs Bpems
NpoCTOs BO BPEMA Harpesa.

4.2.3 Mpoueaypa Ha6nopeHni

[MrpoMeTpbl C 31eKTPOHHbBIMM AaT4MKAMWN OTHOCUTE/IbHOM BAA@XXHOCTU HYaCcTO NCMOJIb3YoTCA
B AMC, a Takxe Be3fe, rae TpebyeTca nsmepeHmne BnaxHoCcTn 6e3 o6cnyxmBaH1s nepcoHanomM
WK C perncTpaumnen JaHHbIX.

Ha6}'IIO,CI,eHVIFI TeMNeEpaTypbl KpaVIHe Ba>XHbl HapAaay C Ha6}'IIO,CI,EHVIFIMVI B/1a>KHOCTU, NOCKOJIbKY
3Ha4Y€HUA TeMnNepaTtypbl MCNOJIb3YHOTCA A1 pacCyde€Ta PYTNX BEJTUYUH B/1aXXKHOCTU (TaKI/IX

KaK TO4Ka pOCbI) Ha OCHOBE OTHOCUTE/IbHOM BNAXHOCTU. ,D,J'IFI 3TOro o6bI4YHO MCcnosb3yeTcAa
oTAEIbH bIiA TEPMOMETP, a HE BCTpOGHHbIVI AaTHuK TeMnepaTtypbl B 3/IEKTPOHHbIX I'Ipl/l60an ans
n3IMepeHuns OTHOCUTENbHOM BNAXHOCTU.

4.2.4 PasmeuieHme n yctTaHoBKa

Kopnyc rurpomeTtpa cnefyer MOHTUpPOBaTb BHYTPY NCUxpomeTpuyeckon byaku. Heobxoanmo
cnefoBaTb pekoMeHAaLMAaM NPOU3BOANTENEN OTHOCUTENIBHO YCTaHOBKM KaXKJ0ro KOHKPETHOro
npu6éopa. Ans MUHUMU3ALUKN 3arPA3HEHNSA, KOTOPOEe MOXKET MPUBECTU K NporpeccupytoLlei
olwmnbke, BaXXHO UCMO/b30BaTb 3aLlMTHbIN puabTp. NMprbopsl, B KOTOPbLIX B KayecTBe
4yBCTBUTE/IbHOTO 3/1EMEHTA MCMNOJIb3YeTCA TMIPOCKOMUYHBIN 31eKTPOAUT, 6yayT NOBpeXAeHbl
NPV NPSMOM KOHTaKTe C XMAKOCTbI0. HAMOYEeHHblEe eMKOCTHbIE AaT4YMKN YacTO MOTYT XOTS

6bl YaCTUYHO BOCCTAHOBUTBLCA NOC/e NpocylumnBaHma. OfHaKko BO3AeNCTBUE BbICOKOW

VAN KOHAEHCUPYIOLLENCS BAAXKHOCTW CBA3AHO C AOTOCPOYHBIM ApeichOM HEKOTOPbIX
€MKOCTHbIX AaTHNKOB.

4.2.5 NCTOYHUKMU OLLUOKM

I/I3M€peH|/|$| Cc noOMOLULbO AaT4YNKOB OTHOCUTENbHOM BNAaXHOCTU MOryT 6bITb 0COH6EHHO
noABeEpP>KeHbl BIMAHUIO no6on n3 cneayrounx npuydnH owunbok:

- MoxeT npucyTcTBOBaTbh OLUMOKa KaIMOGPOBKK, KOrAa Npy NepBOHaYa bHOM HacTPOWike
npubopa CoOXPaHAOTCA OCTaTOYHblE HencnpaBaeHHble oLNOkN. Takaa olumnbka MoxeT
UMeTb HeJIMHENHBIN XxapaKTep Uan Kakyto-nmbo nHyto opmy. Takke MOXeT oka3aTbCs,
4TO OHa 3aBUCUT OT TeMnepaTypbl, MOCKO/bKY OObIYHO HEBO3MOXHO NPOBECTU KaIMOPOBKY
NPV HECKONbKMX TeMMepaTypax Uan onpeaennTb TemnepaTypHyo 3aBUCUMOCTb
KanMbpPOBOYHbIX XapaKTePUCTHK.

- ﬂ,aT'-II/IKVI MOTYT noaBepratbCA 3arpAa3HeHno; HarnpuMmep, rpasbto, 6pr3FaMVI MOpCKOI7|
BOAbl, XUMNYECKUM BO3,CI,eI7ICTBVIeM N opyruMmum 3arpasHeHnamun. Owwnbka Takoro
TUMa MOXET NPOABNATLCA B BUAE CHNXEHNA HYBCTBUTE/IbHOCTM BO BCEM Marna3oHe,
C 3aBblLUEHNEM NMOKa3aHUM npu HU3KOW BNAaX>XHOCTU U 3aHMXXEHNEM MOKa3aHWUN
npu BbICOKOW B/Z1a>KHOCTU, NJIN K€ OHAa MOXET O6Hapy>Kl/IBaTb KaK)/IO-J'Il/I6O ApYyryto
3aKOHOMEPHOCTb.
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- rVICTepe3VIC MOXEeT BO3,CI,€VICTBOBaTb Ha 3/IEKTPOHHbIE I'Ipl/l60pb| 0149 USMEPEHUA BJZTIAXKHOCTU
TakK, 4TO OHM 6)/,0,)/T MnoKa3blBaTb pa3Hbl€ 3HaA4€HUA B 3aBUCUMOCTU OT TOTO, N3 KakKOro
COCTOAHUSA OHU I'IpVI6)'IVI)Ka}OTCFI K TEKYLWNM YCTTOBUAM: U3 6onee BnaxHoro nnu 6onee
CcyXxoro. BpeMﬂ OTKJIMKAa TaK>Xe MOXET OT/IN4aTbCA A1 HapaCTaloWwnx 1 yMEHbLLIAOLWNXCA
M3MEHEHWNI COCTOSAHUA.

- AnuTenbHbin Apeid Mexay KanmbpoBkaMy MOXET ObITb 3HaYNTENTIbHbIM, OCOOEHHO
AN NpnbopoB, NOABEPXKEHHbIX BO3AENCTBUIO BbICOKOM UN KOHAEHCUPYOLLENCS
OTHOCUTE/IbHOW BNAXXHOCTU (pOca, TyMaH Unu Apyroe ysnaxHeHue). Takol apeind vatue
BCEro NPOUCXOAMUT BBEPX NPW BbICOKOWN BAAXHOCTU, XOTS MOXET UATU U BHU3, U CUJIbHO
Bapbupyetcs (Burt, 2012; Bell et al., 2017). Jpelicd B CTOPOHY yBEeNNYEHUSA MPUBOAUT
K 3aBblLLIEHMIO MOKa3aHUIM MPU BbICOKMX 3HAYEHMAX BIAXHOCTU, HaNnpuMmep, 0oTo6paxkeHunto
100 % OB npwu coctoaHmnn 95 % OB. [laT4nkum C NOAOrPEBOM NOTEHLMATIBHO MEHee
noJBepxeHbl TakoMy Apendy.

- Pa,CI,VIaLI,VIOHHbIl‘/’I Harpes AaT4yMKa B/1aXXHOCTU A0 TEMNEpPATYPbI BbiLLE TEMMNEPATYPbl BO34YyXa
MOXET O3Ha4aTb, 4TO AaTHUK TEMN1€E€ BO3aYyXa. D70 MOXeT NPONCXOAUTb Aa>XXe BHYTPU
6y.CI,KVI, eCc/1nm CamMa 6yp,|<a HarpeBaeTca OT COJTHEHYHOTO U3NTyHEeHUA. 270 MoXeT npnBoANTb
K JTOXKHOMY 3aHUN>XEHUNIO noka3aHuM OTHOCUTENbHOWN BNaXXHOCTMU.

Owwnbka ntoboro poaa npu nsmMepeHnn TemMnepaTypbl UMeeT BaXHOE 3Ha4eHne C TOUKUN 3peHns
OTHOCUTE/IbHOM BAAXXHOCTK, ecin 06a nokasaTens NCNoJb3yoTCsa NPK pacyeTe APYrnx BeIUHYMH
BNAXHOCTUN (Hanpumep, Npu pacyete TOYKM POCbl MO OTHOCUTENBHOW BIAXHOCTM). B Takmnx
pacyeTax ownbka B 0,1 °C B6An3n 20 °C umeeT Tako xe apdekT, kak 1 owmnbka B 0,6 % OB.

B ny6nukaumm BMO (WMO, 2011a) npusoauntca noagpo6bHoe onncaHune atoro apdekta npu
Apyrux Temneparypax.

4.2.6 Kanu6poBka n MHCneKL A B NOJIEBbIX YC/IOBUAX

Mpwn kannbpoBke BbISBAAIOTCA Nt06ble OLLIMOKM B MOKa3aHUAX NyTEM CPaBHEHWS C 3Ta/IOHOM.
Kannbposka npnbopoB A4/19 U3MePEHN OTHOCUTEIbHOMN BAAaXXHOCTU 0ObIYHO MPOBOAMUTCA

B JJabopaTopum 1 BKIOYaeT CPaBHEHME C 3Ta/IOHOM OTHOCUTEJIbHOM BAAXHOCTU, 4TO 4acTo
NPON3BOANTCS B Kamepe A4J19 KAMMaTU4YeCKUX NcnbiTaHnin. KannbpoBkun A0HKHbI NPOBOANTHCA
C NCNONb30BaHNEM 3TaSIOHa C METPOJIOTMYECKOM NPOCAEXMBAEMOCTBIO A0 HAaLMOHAbHOTO
CTaHaapTa, rae 3T0 BO3MOXHO (CM. HacToAwWw i Tom, rmasa 1, npunoxenne 1.B). bonee
noapobHas nHcopMaumsa npuseseHa B n. 4.7 v B rnaee 4 ToMa V HacToswero PykoBoacTBa.

B npeane kanubpoBKa OCyLLECTBASETCA MyTeM BHECEHUS KOPPEKTUPOBOK (0ObIYHO, ANA
3/1eKTPOHHOrO rMrpomMeTpa NyTem peryinpoBku npubopa). 11 HeKoTOpbIX SNeKTPOHHbIX
rMrpoMeTPOB KOPPEKTUPOBKA MOXET ObITb BbIMO/IHEHA C MOMOLLbIO MPOrPaMMHOr0
obecneyeHna NPOM3BOAUTENSA BO BPeMS KaMBpOBKN. B apyrnx cnyyasax perynmposka
MOXeT OCYLLLeCTBAATLCSA MyTeM HaCTPONKM NOTEHLMOMETPOB, COOTBETCTBYIOLLINX
«AManasoHy» N «Hy/o» MoKa3aHUM rurpomeTpa. XoTsa kanMbpoBOYHbIE NONPABKN MOXHO
NPUMeHATb apuMeTUYECKN, 3TO MMeeT 6OJIbLLNI CMbIC/ B 1aBOPaTOPHbIX YC/TOBUSAX, YEM
B METEOPOJIOrMYeCKNX NPUMeHeHUsX. Jllobble HencnpaseHHble OLMOKN KannbpoBKM
Heo6X0AMMO paccMaTpMBaTh Kak 4acTb MOrPELUHOCTM U3MEPEHMS.

MoneBble MHCNEKLMM INEKTPOHHbIX NPMOOPOB AN U3MEPEHMA OTHOCUTENIbHOM BAAXHOCTH
BK/1I0YAIOT B Ce65 NPOBEPKY COCTOAHUSA N PYHKLNMOHUPOBaHNS NpnbopoB. B yacTHOCTH,
npoBepseTCcs COCTOAHNeE ubTpa AaTHMKa, KOTOPbIA O4MLLAETCA UK 3aMEHSAETCA B C/ly4ae
3arpasHeHus.

MNonesbie NOBEPKU TMTPOMETPOB YA06HO NPOBOANTL C MOMOLLbIO APYroro kanbpoBaHHOro
3N1eKTPOHHOro rurpometpa. lNpubop, ncnonb3yemblil 418 TaKUX NPOBEPOK, AO/KEH ObITb
ypaBHOBELLEH B COOTBETCTBUUN C MECTHON TeMNepaTypoli okpyxatoLein cpeabl. OH foKeH 6biTb
nn60o oTkanmbpoBaH Npu TeMnepaType NCNob30BaHNUSA, NIM60 Ao/Ha ObITb CAe/laHa Nonpaska
ANA pa3/InYHbIX TeMnepaTtyp akcnayaTaumm. Bpems oTknmka rurpomeTpa, MCNob3yemMoro s



[NTABA 4. U3MEPEHWE B/TAXXHOCTU 187

nobon NPOBEPKN B NOJIEBLIX YCNTOBUAX, O/)KHO HAXOANTLCA B Npeae/iax nepmnoa BpeMeEHN,
OTBE€AE€HHOIo Ha NPOBEPKY. O6bI4HO B Xo4e NpOBEPKN NMeEETCA OI'Ipe,CI,eJ'IeHHbII7I KpI/ITepVIf;I
npnemMnemMocTu.

B npuHumMne, npoeepky NpMbGOPOB AN NU3MePEHUA OTHOCUTE/IbHON BIaXKHOCTU B NO/EBbIX
YCJIOBUSAIX MOXHO MPOBOANUTbL C MOMOLLLbIO COMIEBLIX CUCTEM, KOTOPbIE MOCTaBAAIOTCS
HEKOTOPbIMWU NPOM3BOAUTENAMUN NPUOOPOB. TakMe CUCTEMbI HaZleXXHO paboTaloT TO/IbKO Nocse
TOro, Kak NpuayT B NOJIHOE paBHOBECKE C MECTHOI TeMnepaTypoli OkpyxatoLLeln cpeabl. B cBasn
C 3TUM TPYAHO 6bITb YBEPEHHBIM B HaAEXHOCTM Taknx NPUOGOPOB NPU UX NCNONb30BAHUN

B MNOJIEBbIX YC/10BMAX. B npuHLMne, An4 NpoBepKM Ha MeCTe MOXHO MCNONb30BaTb reHepaTop
B/1aXKHOCTW B MOJIEBbLIX YC/TOBUAX, HO OHM He Tak LUMPOKO AOCTYMNHbI. bosiee nogpobHas
nHpopmauunsa npuseaeHa B pasaene 4.7.6.3.

B kayecTBe MONEBOro 3TasloHa PeKOMeHAyeTCs NCNO/Ib30BaTb aCMUpPAaLLMOHHBIN NCUXPOMETP
CTaHAapTHOro BMAa, Takom Kak ncnxpomeTp AccMaHa. BmecTe B Tem, Bo Bpems paboThl
NCUXPOMETPbI BbIAENSAIOT BOAAHOW Nap, U 3TO MOXET MOBANATb Ha OKPYKaloLLLMe YCOBUA
BJ1aXXHOCTU U, BO3MOXHO, CKa3aTbCs Ha TOYHOCTM MPOBEPKU, eCnn Npnbop HaxoamTCs B6IU3N
cpaBHMBaemoro npubopa.

[nsa no60oi kanMbpoBKM MAN NPOBEPKM STASIOHHBIN NPMOOP 1 CaM A0/IXEH NOABepraTbCs
KannbpoBke Yepes yCTaHOB/EHHbIE 4151 TaKOro TMna NpubopoB NHTEPBasibl BPEMEHN.

Mpn Heo6x0AMMOCTM NPOBEpPKaA 3/IEKTPOHHOIO rMrpoMeTpa A0/1XKHa BKAOYaTb MPOBEPKY
NHTepdencoB perncTpaLmm AaHHbix. [115 3TOW Lenm BMeCTo AaTymka MOXeT OblTb MCNO/b30BaH
nmuTatop. B 3aBMCMMOCTY OT KOHUTYpaL MM CUCTEMbI MOXET MoTpeboBaTbCSA NpoBepKa

BCel cuctemMbl (TtMrpoMeTp n nHTepdeiic). Hanpumep, B 6onee ctapbix cMcteMax olmnbKn
KannbpoBKM AN AaTHUKOB U A5 yCTPONCTB U3MEPUTENIbHOro NnpeobpasoBaHuns, KOTopble

Mo OTAEIbHOCTU HaXxOoAATCS B paMkax cneundukaumii, npy CyMMUpPOBaHUK A1 BCeN
N3MepuTeNbHON CUCTEMbI MOTYT OKa3aTbCA 3a NpeAenamm cneundgurkaumm.

4.2.7 O6cnyxuBaHue

Habniogatensam pekomeHayeTcs cogepxaTb rurpomeTp B ynctote (cm. 4.1.4.4). Ecnm npmubop
OCHalLLLeH CMEHHbIM 3aLLMTHBIM (DUNBTPOM-KPbILLKOW, €ro cneyeT BU3yasibHO OCMOTPETb

Ha Ha/In4mMe NPU3HAKOB 3arpsa3HeHns 1 Npu Heo6xoAMMOCTH 3aMeHnTb. [1pu HeobxoanMoCTH
KOPMyC rmrpomMeTpa MOXHO OYUCTUTb BIAXHOW TKaHbtO, CTapasCb He HAMOYUTb AaTHMK.
DNeKTPOHHbIE 3/1IEMEHTbI HeJlb35 04ULLATb B MONEBbIX YCI0BUSAX, TaK Kak 3TO MOXET HapyLUUTb UX
KannbpoBsky.

BpemeHHble nHTepBabl 418 06CyXUBaHNSA U KaTMOPOBKM NPMGOPOB A1 U3MEPEHUS
OTHOCUTE/IbHOM BNAa>XHOCTM B NOJIEBbIX YCOBUAX OObIYHO 3aBUCAT OT OXKUAAEMOTO

1 TpebyeMoro ypoBHS A0JIFTOCPOYHOM CTaBUABHOCTM, OT MECTOMOJ/IOXKEHMUS, @ TaKXKe OT HaN4ns
cpeacTB n nepcoHana. Cpok cayx6bl 40 BbIXOAA U3 CTPOS A1 3N1eKTPOHHbIX NPUOG0oPOoB A4
N3MEepPEeHN OTHOCUTEIbHOM B/IAXXHOCTU, MCNO/b3YEMbIX Ha METEOCTAaHLUAX BO BIa>KHOM
K/iMmaTe, 06bIYHO COCTaB/IAET OT LIeCTN MecsLEeB A0 ABYX 1 6osiee neT. Ha 6onee KOPOTKMX
BPEMEHHbIX MHTepBasax 4acTo HabntogaeTcs 3Ha4MTeNbHbIN Apeid aaTymka. [NpuyinHoi
nonoMok (0co6eHHO Ha paHHMX 3Tanax) 06bIYHO ABASETCA d/ieMeHT aatymka. O6bI4YHO ero
MOXHO 3aMeHUTb 1 OTKanMbpoBaTb TMrPoOMeTp Nepes NocaeayoLWwmMM NCN0Ib30BaHNEM.

B HekoTOpbIX CyHasx 06CAyXK1UBaHWE INEKTPOHHOIO rMrpPoOMeTpa B MOJIEBLIX YC/TOBUAX
O3HavaeT 3aMeHy BblLLe/Lero u3 ctpos npubopa. B opyrnx cnyyasx nonesble rMrpoMeTpbl
3amMeHsAtoTCA (BO3MOXHO, €XeroH0) HOBbIMU OTKaIM6pOBaHHbIMU NpMGopamMu, a BbIBEAEHHbIN
13 3KCnayaTaumm npubop oTnpaBaseTcsa Ha 06CayXnBaHne, NMOBTOPHYIO KannbpoBKy 1 (Mpu
yOOBJ/IETBOPUTE/IBHOM pe3y/ibTaTe) MOBTOPHYO yCTaHOBKY. ECiM rurpomeTp BbiLen n3 cTpos,
4acTo CUTyaL M0 MOXXHO UCMPaBUTb NMyTEM 3aMeHbl TO/IbKO 3/1EMeHTa AaTyunka C Noc/eayoLLen
NOBTOPHOM Kan6poBKOA.

[ns Toro 4To6bl YCTPAaHUTL TEHAEHLMIO AaTHUKOB K Apeidy, MOXHO MPUMeHATbL 60/ee
WHTEHCUBHBIN NOAXOA K YNPaBAEHWIO, €CIN NO3BONAIOT pecypchbl. [lpeid aaTymka MoxeT
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6bITb OLLEHEH NO BO3BPALLLEHNM U3 NOEBbLIX YC/IOBUI NyTEM CPAaBHEHUS C 3TA/IOHOM

Ha KanM6pPOoBOYHOW CTaHUUK. [pnBOPLI, NOKa3biBalOLLLME HE3HAYNTENbHBIN Apend,

MOXHO OTperynmpoBsarb, a 3aTeM 0TkanMbposaTb 414 NOBTOPHOro npuMmeHeHusa. OgHako
MOXHO OXWAaTb, 4TO B AanbHellweM OHM 6yayT MeHee HaZeXHbl N0 CPAaBHEHMNIO C HOBbIMU
npuéopamun. Ecnin y npubopa obHapyseH 6osiee 3HaYnTeNbHbIN Apelid B MONEBLIX YCI0BUAX,
TO ero MoxHo nepeobopyaosatb (MyTeM NOKYNKN HOBOrO 4yBCTBUTE/IbHOIO 3/1EMEHTA, ero
3aMeHbl B n1abopaTtopumn 1 Kanmbposku o6HoBAEHHOrO Npubopa). OaHaKO Nocae HECKONbKNX
YCTaHOBOK MOXHO OXWAATb yXyALLIEHNSA XapakTepUCTUK, N NOANTUKA NJ1aHOBOWN 3aMeHbl TaKuX
rMrpoMeTpOoB CMyCTa onpeAesieHHblli Nepnoj BpemMeHn MoxeT obecnedmnTb 60J1ee BbICOKYHO
06LLYyt0 HaJeXHOCTb HabtoAeHUA.

PyKOBOﬂ,CTBa no 3Kcnjiyataunn noaaB/iaAoLLErO 60/1bLUIMHCTBA MMEKLLLNXCA B NpoaaXxe
rT’MrpomMeTpoB CBO60,CI,HO OOCTYIMNHbI B CETU MHTepHET. Kak npasunno, 3To XOpOLIJVII7I
NCTOYHUK peKOMeH,CI,aLI,VIVI no O6C)'Iy>KVIBaHl/IIO I'IpVI60pOB, a npon3BoaunTen 06bI4YHO MOryT
NPOKOHCYNbTUPOBATb NO KOHKPETHbIM BOMNPOCaM n 6y,CI,)IT paabl 3TO CAeNaTb.

4.3 NCUXPOMETP
4.3.1 CooOpaxeHus o6LLero xapakrepa
4.3.1.1 Mcuxpomempuyeckue ¢popmynoi

O6bI4Has NpakTMka 3akoYaeTcs B onpeAeeHnm napLumanbHOro JaBneHus BOAAHOro napa e’
npw yCnoBmax HabatoAeHNs U3 CieAyoLmnx NoayIMNMPUYECKNX NCUXPOMETPUYECKX (DOPMY:

e'=e;v(p,tw)pr(tftw) “4.1)

e'=e;(p,ti)pr(tfti) 4.2)

rae e’/ — napuuanbHOe AaB/ieHNe HACbILLEHHOro BOAAHOMO Napa OTHOCUTENIbHO BO/bl NPy
Temneparype t, 1 aBNeHUN p CMOYEHHOTO TEPMOMETPA; €/, — aB/eHNe HACbILLEHHOro Napa
OTHOCWTENbHO /ibZla NPpW TemnepaTtype t, 1 1JaBIeHNM P NOKPLITOrO IbJlOM TEPMOMETPA; p —
aTMocdepHoe faBJieHne; f — TemnepaTypa Cyxoro TepMomMeTpa; n A — NCUXPOMeETPUYECKUIA
K03(purLUMeHT (NOCNeAHNI TEPMUH UCNOb30BaTb NPeANOYTUTE/IbHEE, YEM TEPMUH
«MOCTOSIHHAs NCUXPOMeETPa», KOTOPbIN ABNSETCA HENPaBU/bHbIM, HO MHOTAA ynoTpebaseTcs.)

DopMynbl U KOIDDULMEHTBI, COOTBETCTBYIOLLME Pa3/INYHbIM TUNaM NCUXPOMETPa,
paccMaTpuUBalOTCS HUXe.

4.3.1.2 Cneyucpukayus ncuxpomempa

O60p)Iﬂ,OBaHV|e, ncnosibdyemMoe Ana NCNXpomMeTpn4eckmnx Ha6l'||0£l,eHMVI, AO0/1KHO, HAaCKOJ1IbKO 3TO
NPakTN4eCKnN BO3MOXHO, COOTBETCTBOBATb C/1eAyHOLWLNM peEKOMEHAAUNAM!

a) HaypoBHe MOPS U Torga, Korga UCrnosb3ytoTcs TEPMOMETPbI TeX TUNOB, KOTOPble O6bIYHO
NPUMEHAOTCA Ha METEOPOIOTMYECKNX CTAHLMAX, CKOPOCTb BEHTUIALUN TEPMOMETPOB
A0/MKHa ObITb B npefenax 2,2-10 m ¢'. Ecnu BbICOTa CyLLLECTBEHHO OT/INYAETCA OT YPOBHS
Mops, 3TN NpejesibHble 3Ha4eHNA CKOPOCTU BO34yXa AO0/MKHbI KOPPEKTUPOBATLCSA, U UX
n3MeHeHne o6paTHO NPOMNOPLNOHANBbHO M3MEHEHWMIO MJIOTHOCTM aTMOCepbl;

b) cMOYeHHBbIN 1 Cyxon TepMOMETPbI LOMKHbI GblThb 3aLLMLLEHbl OT BO3ENCTBUA N1060r0
W3y4eHns, Npu4yeM NpeanoYvTUTENbHO, KaK MMHUMYM, ABYMSA WWMTKaMn. B ncuxpometpe
C MPUHYANTEIbHOM BEHTUAALMEN, TAKOM Kak MCUXPOMeTp ACCMaHa, 3TU LWUTKM MOTYT 6bITb
BbINOJ/IHEHbI N3 OTMNO/IMPOBAHHOIO, HEOKPALLEHHOro MeTanna U OTAe/1eHbl OT OCTa/IbHOM
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4acTtn npm6opa N30/TMPYHOLWNMN MaTePUataMu. B npuHuune npeanovYTnTeIbHbIM
ABNAETCA TepMOI/I3OJ'II/IpyIOLLI,VIVI MaTtepuman, U UMEHHO 3TOT MaTepuran A0/1KEH
MCNo/1b30BaTbCA B NCUXPOMETPax C eCTeCTBEHHOM BeHTVI)'IFILI,VIeVI;

C) B CJlyyae, Korga NCUXPOMETP yCTaHOBJIEH B 3aLLUTHOW ByaKe C xato3n
W C NPUHYAUTENBHON BEHTUAALNEN, AN 060NX TEPMOMETPOB OMKHbI ObITb
npeaycMOTpeHbl OTAe/IbHblE BEHTUIALMOHHbIE KaHasbl. Bxoa B 3Tu kaHabl AOJIKeH
6bITb pasMeLLeH Taknm 06pa3om, YTo6bl NPUOOPbLI U3MEPSASTU UCTUHHYIO TeMMepaTypy
OKpYy>KaloLLero Bo3ayxa, a BO3fyx A0JIKeH BbIXOAUTb U3 ByAKM TakuM o6pa3om, HTOObI
He BO3HMKA/O ero peunpKynaumnm;

d) HEO6XO.C|,MMO O4Y€Hb TWaTeJ/IbHO CNeANTb 3a TEM, 4YTObbI He npouncxoanno nepenadun
3HAYNTE/IbHOI O KOJINYECTBA T€MnJia OT MOTOPa BEHTUNIATOPA K TEPMOMETPAM;

e) pe3sepByap C BOAOM U PUTUb JOKHbI 6bITb YCTaHOBNEHBI TaKMM 06pa3om, 4To6bl BoAa
noctynana Ha pe3epByap (AaT4yMK) CMOYEHHOro TEPMOMETpPa U He B/IMAN1a Ha TemMnepartypy,
MokasblBaemyto CyXxMumM TEPMOMETPOM.

4313 066s3Ka U3 MKAHU 019 CMOYEeHHOz0 MmepMoMempd

B cMo4yeHHOM TepMOMeTpeE, Kak NPaBuIo, NPUCYTCTBYET (DUTUIb U3 XJIONKOBOW UK
aHas0rM4YHOM TKaHW, TECHO OBNeraoLLmin 4yBCTBUTENbHbIN 3N1€MEHT C TeM, Y4TOObI
noaAep>kmMBaTb Ha HEM POBHYIO MJIEHKY BOAbl, KOTOPas NocTynaet 1M60 HeMoCpPeaACTBEHHO,
nn6o bnaropaps kakon-nnmbo popme kanuANAPHON nogaym n3 pesepsyapa. PuTUAb 0ObIYHO
nmeet hopMy KOHycCa 1 NNOTHO obneraeT pesepByap TepMomeTpa (M1 cam TeEpMOMETP),
noAHUMAasCb, MO MeHbLLEN Mepe, Ha 2 CM Bbille pe3epByapa (AaTtynka) TepMOMeTpa, 4Tobbl
0XNaAnTb 60bLUYIO 30HY M YMEHbLUUTb MOrPELLIHOCTb U3-3a HeAOCTAaTOYHOrO NorpyxxeHns. ina
CMOYEHHOro TepMOMeTpa ciefyeT UCNoAb30BaTbh AUCTUNIMPOBAHHYIO BOAY.

TkaHb, KOTOpas NOKPbIBAET CMOYEHHbIN TEPMOMETP, A0/1KHA 6bITb TOHKOM U MIOTHOMN.

Ecnn noctasLumk npeanaraet GUTUAb, pacCHUTaHHbIN Ha pa3Mep TEPMOMETPOB, cneayeT
NCnosib30BaTb UMeHHO ero. [lepea noMelleHeM TKaHN Ha TEPMOMETP ee ceayeT T aTtebHO
MPOMBbITb B BOAHOM pactBope 6rkap6oHata HaTpusa (NaHCO,), npu koHueHTpaumm 5 r

Ha IMTP, 1 3aTeM HEeCKOJIbKO pa3 NPononockaTb B AUCTU/ZIMPOBaHHOM Boae. B kavecTse
a/bTepHaTMBHOrO BapuaHTa MOXHO NPUKNNATUTL ee B pa3baBieHHOM pacTBOpPe YMCTOro
feTepreHTa B BOAE, a 3aTeM B AUCTUINMpPOBaHHON Boae. [pu paboTe C HNCTbIM pUTUAEM NN
06BA3KON 13 TKaHW CnefyeT NPoABAATb 60/1bLUY0 OCTOPOXHOCTb, HTOObI MPeAoTBPaTUTb UX
3arpsi3HeHue OT PyK U, HaNnpMUMep, UCMOJIb30BaTb OYMLLEHHbIN MUHLET UAM YACTbIE MNaCTUKOBbIE
nep4aTtku, He OCTaBASAOLLLME C1e0B.

OueHb BaxeH Hajnexallunii yxo 3a CMOYeHHbIM TepMoMeTpoM. JTioboe BuaANMOe 3arpsasHeHune
duUTNNA M 06BA3KN U3 TKAHWU 419 CMOYEHHOTO TEPMOMeETpa cieflyeT paccMaTpuBaTh Kak
abCoONOTHOE CBUAETENIbCTBO HEOOXOAUMOCTU UX HEMEAJIEHHOW 3aMeHbI.

[Momnmo storo Ha6)'|l0,£l,aTe)'I$|M cneanyet 3aMeHATb O6B$|3Ky N3 TKaHN " q.)l/ITI/I}'Ib Ansa CMO4Y€HHOro
TepMOMeTpa no MeHbLLEN Mepe OAUH pa3 B HeAEJTH0 BO BCEX MCMNOJIb3yEMbIX Ha NOCTOSIHHOM
OCHOBE NCnxXpomeTpax. B MeCTaX, PpaCnoJ1I0XKEHHbIX HEQATEKO OT MOPSA U MPOMbILLJTIEHHbIX
pa|7|0Hax 3TUN 3JIEMEHTbI np|/|6opa cneanyeTt 3aMeHATb Hallle. HeO6XOﬂ,VIMO TakK>Xe 4acTto
npoBepPATb, HACKOJ/IbKO XOPOLUO NocCTynaet BoOAa, 1 B C/1y4ae HeO6XO,CI,VIMOCTI/I npoBOAUTb
3aMeHy BOAbl NN MOMOJIHEHUE €€ 3arlaca.

Mpwn kapKUx CyXmUx yCNOBUSAX NPeANOYTUTEIbHO CMaYnBaTb TKaHEBYO 060/104KY BOAOM

13 nopucrtoro cocyaa. lNpu 3Tom B pesysibTaTe UCNapeHUs C NOPUCTON NOBEPXHOCTU
obecneynBaeTcs npeasapuTesnbHoe oxnaxaeHue soabl. Cocy cneayeT pasMellaTb B TEHMU,
O HaKO, He B HeMmocpeACTBEHHOW 6/1M30CTM OT NCUXPOMETPa.
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431.4 Pa6oma co cMo4YeHHbIM MepMoMempoM npu meMnepamype Hu>ke moYKu uHes

Mpu TeMnepaType HUXe TOYKM UHed paboTaTb C NCUXPOMETPOM TPYAHO; TEM HE MeHee, OH BCe
e NCNOJIb3yeTCs B KIMMaTUYECKMX YCIOBUSAX, MPU KOTOPbIX BO3MOXHA Takas TeMnepaTypa.
Mpu 3amMep3aHnn GUTUASA ero UCNoNb3OBaHWE A1 NepeMeLLeHMs BOAbI U3 pe3epByapa

K 06BA3Ke U3 TKaHW Ha CMOYEHHOM TePMOMETPE 3a CHeT AeACTBMA KanuinsapoB HEBO3MOXHO.
Mpu Taknx ycnoBmax Heo6xoANMO TLLATENbHO C/IeANTb 3a TeM, 4TOObI Ha 0OBS3Ke M3 TKaHU
06pa3oBbIBaCA NMLLUb O4EHb TOHKWUI CNol nbAa. Mpu 3ToM coBepLUeHHO He0OX0AMMO
obecneynBaTb NPUHYANTENBbHYIO BEHTUALMIO TEPMOMETPOB; €C/TM BEHTUNALMNSA OTCYTCTBYET,
paboTa CO CMOYEHHbIM TEPMOMETPOM CTAHOBUTCA Ype3BblYaNHO TPYAHOMN.

TepMOMETP B aCNMPaLMOHHbBIX M MPALLEBbLIX MCUXPOMETPAX AOSIKEH CMAaYNBaTbCA
HenocpeacTBEHHO nepes usMepeHneMm. o Mepe BO3MOXHOCTU crieayeT obecneynsatb

TakxXe, 4TO6bl TeMnepaTypa BoAbl Gblia 6/1M3Ka K TOUKe 3aMep3aHust. Eciv Ha HUXHeln YacTu
pe3epByapa TepMoMeTpa 06pa3yeTcsl HAPOCT /ibjla, TO ero cieflyeT MOMeCTUTb B BOAY Ha BPeMms,
[lOCTaTOYHOE, 415 TOro YTOGbI e pacTas.

Mepwvop BpeMeHn, HEO6XOANMbBIN A1 TOTO, HTOObl CMOY€EHHbIN TEPMOMETP Ha4vaa Noka3biBaTb
cTabunbHbIN pe3ynbTat Noc/ie CMa4YnBaHmsa 06BA3KM U3 TKaHW, 3aBUCUT OT CKOPOCTU BEHTUAALMUN
W OT peasibHOl TemnepaTypbl CMOYEHHOTO TepMomeTpa. [1pr oTCy TCTBUN BEHTUNALUYK

3TOT Nepuoj BpeMeHU Ad TepMoMeTpa coctasnseTt oT 15 o 45 MUHYT, B TO Bpems Kak

AN BEHTUMPYeMOro TepmomMeTpa notpebyeTcsd ropasao MeHbluee Bpems. O4eHb BaXHO
cnegunTb, YTO6bl O6pa3oBaHMe HOBOIO C/104 JibAa Ha pe3epByape TepMOMeTpa NPOUCX0ANI0

B Haanexatlee spems. Ecav HabnogeHns Ha o6bIYHOM MCUXPOMETPE NPOBOAATCA KaX abll vac,
TO MOC/1e CMa4YnBaHMA Ha TKaHM oBpa3syeTcs CNOW Nibja, KOTOPbIN, Kak NPaBmni10, COXpaHAaeTCa

[0 criegyowero nsmepeHus. Ecam nitepsan BpemeHun mexay HabntoaeHnsaMn npeBsbilLaeT OANH
yac, To HabntogaTesno ciefyeT nocewartb NCMXPoOMeTpuYeckyto 6yaky U cMadymBaTb TEPMOMETP
[AN5 TOro, 4yTobbl Mepes KaxabiM HabloAeHEM Ha pe3epByape TepMomeTpa o6pa3oBbiBanCA
CBEXWIN C/ION NbAa.

WcnapeHue cnod nbaa Mexay CHATUAMM NOKa3aHWii MOXKHO NPeAoTBPaTUTb MU 3aMeaanTb,
nomelLLas CMOYEHHbI TEPMOMETP B HEOO/bLLYIO CTEK/ISHHYIO TPYOKY MK 3aKpbliBas
BEHTU/ISILMOHHOE OTBEPCTME CMOYEHHOIO TEPMOMETPa MexXay nepuogamu nsmepeHuin. B atom
C/ly4Yae CMOYEHHbIi TEpMOMETpP He OyAeT NokasblBaTb TOYHYIO TeMNepaTypy BO BPeMS 3TUX
BMeLlaTenbCTB. (OTMETMM, H4TO MOC/eAHION OMNepaLLUnIo He CieayeT NPOBOAMUTL B TeX Cayvasx,
Korga 3TO MOXeT NPUBECTU K MeperpeBy BeHTUAATOPaA.)

CMOYEeHHbI TEPMOMETP MOXET NOKa3bliBaTb pa3HYyO TEMNEPATYpPy B 3aBUCMMOCTU OT TOTO,
4yTO 6yp,eT Ha CMOYEHHOW TKaHU BO BpeMA n3MepeHna — e niamn nepeoxnaxxgeHHaa soa.
MckntoyeHne stmnx pasnmqm‘/’l Aocturaetrca ciegyrwmmMmm nyTaMmn:

a) Ha OCHOBe MCNOJ/b30BaHUA pa3HbIX POPMyn nau Tabnuw, 4Na clyvaes, KOrAa CMOYEHHbI
TEPMOMETP NOKPLIT C/I0EM JibAa UK MJIEHKON NepeoxnaxAaeHHon soapl. [115 Toro 4tobsl
onpeaennTb, Kakyto TabnLy NCNoJib30BaTb, 0 pe3epByapa CMOYEHHOro TepMOMeTpa
cnepyet 4OTpParnBaTbCsa KPUCTAIIOM CHera, KapaHAallioM, Mo Ui ApyruM npeameTom
cpasy e nocse 3aBeplueHuns HabnoaeHns. Takxke NoNe3HO NPOBepPUTbL CTeneHb 61ecka
Ha NOBEePXHOCTU pe3epByapa CMOYEHHOIo TepMOMETPa, ec/in pesepsyap 3ameps. Ecau
TemnepaTtypa nosbiaeTcs, npubnunxascs k 0 °C, a 3aTem CHOBa NOHNXAETCS, MOXHO
npeanosioXnTb, YTO BOAA Ha pe3epByape CMOYEHHOro TEpMOMETpPa B CPOK HabntoAeHNS
6blna nepeoxnaxaeHHO;

b) Ha ocHoBe ucnonb3oBaHWUs hopmyn UK TabuL, NOAXOAALMX AN ClyYaeB, KOraa
pe3epByap CMOYEHHOFO TEPMOMETPA NOKPLIT /IbA0OM, MHULMUPYS 3aMep3aHume
nepeoxyiaXaeHHO BoAbl CMOCO60M, yKa3aHHbIM B NyHKTE (a). B Llessix 5KOHOMUM BpeMeHU
1 o6ecrneyeHnst NOKPbLITUS CMOYEHHOTO TEPMOMETPa SIbA0M HabtoaaTento cneyet
WHULMMPOBaTb 3aMep3aHue BOAbl MPY KaXa0M HabntoaeHMM Cpa3y Xe Noc/ie CMavymMBaHus
pe3epByapa TepMoMeTpa. Habntoaas 3a noBeAeHMEM CMOYEHHOTO TEPMOMETPa Npu
TOYKe 3aMep3aHusi, 06bIYHO MOXHO ONPeAENUTb, MOKPLIT pe3epByap NbA0M UK
nepeoxsiaxaeHHO BoAON. PekoMeHAyeTCs, 04Hako, UHULLMMPOBaTb 3aMep3aHue BOAbI NpU
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Ka>xaom Ha6mop,eva|, KOrga npeanosiaraetca, 4HTo teMmneparypa CMO4€HHOro TepMoMeTpa
Huxe 0 OC, HE3aBUCMMO OT TOro, NpoOBOAUTCA UJIN HET Ha6mo,quV|e 3a nopeaeHnemM
TepMOMETpa nocsie ero cMa4nBaHuA.

I'IepBb||7| MEeTO/, Kak npaBuJio, NO3BOJIAET NOJIYHUTb PE3Yy/ibTaTbl 6bICTpee, OAlHaKO OH Tpe6yeT
MCNnoJib30BaHUA ABYX Ta6)'IVILI,, a 3TO MOXET NMPUBECTU K HeKOTOpOVI nytaHuue.

4.3.1.5 O6was npoyedypa npoeedeHust Ha600eHuli

ﬂ,)’lﬂ M3MEepEHUA TeEMNepaTypbl HeOﬁXO,CI,MMO cnenosartb npoueaypam, onmcaHHbIM B HaCTosALWEM
TOME, IN1laBa 2.B O0MNOJ/IHEHME K HUM HaA0 BbINOJIHATbL ciegyoumne Tpe6OBaHl/IﬂI

a) B CJlyvyae eCcnm Heob6X0AMMO 3aMeHUTb 06BA3KY U3 TKaHU, PUTUAbL UK BOAY ANS
CMOY€HHOro TepMOMeETpa, 3TO c/leAyeT AenaTtb C AOCTaTOYHOM 3a61aroBpeMeHHOCTbIO
[0 NpoBeAeHus HabNoAeHNS; MEPUOL BPEMEHN, HEOOXOANMbBIN AN5 TOro, 4ToObl 6blna
[OCTUTHYTa NpaBu/bHasA TeMnepaTypa CMOY4eHHOro TepmoMeTpa, 6yaeT 3aBnceTb OT TMNa
NCMXpOMeTpa;

b) nokasaHus TepMOMeETpPOB cnefyeT cunTbiBaThb A0 6anxkariweli 0,1 rpagyca;

C) npu nposeaeHnn Ha6)'|l0,£l,eHI/I$| HeO6XO,EI,l/IMO CYUTbIBATb NMNOKa3aHnAa C 4BYX TEPDMOMETPOB,
no Mepe BO3MOXXHOCTU O4HOBPEMEHHO (paBYMHO CHa4ana CHATb NOoKa3aHnAa CyXoro
TepMOMETpPa, 3aT€M BJ/1aXXHOTO U, HaKOHEL,, CHOBa C}/XOFO), ncneanTb, YTOObI
K CMOY€HHOMY TEPMOMETPY NOCTYyMasio 40CTAaTO4YHOE KO/IMYECTBO BObI.

4.3.1.6 Hcnonv3oeanue 3nekmpudeckux mepmMomempoe conpomuenexHus

BmecCTo CTeKISAHHBIX XNAKOCTHbIX TEPMOMETPOB BCE Hallle NCNOJIb3YHOTCA NPEUN3NOHHbIE
N1aTUHOBbLIE SNNEKTPUHECKMNE TEPMOMETPbLI CONPOTUBJIEHNA, 0Cc06€eHHO B TEX cnyyasax, korga
Tpe6yeTc;| ONCTaHUMOHHOE CHUTbIBAHWE pPEe3y/ibTaTOB N NpoBeAEHNE VI3MepeHVIl7I Ha NOCTOSAHHOM
OCHOBE. HeO6XO.C|,VIMO, 4YTOObI yCTpOI7ICTBa N NX COOTBETCTBYOLLAA 3/TEKTPOHUKA YAOBNETBOPAIN
Tpe6OBaHVIFIM, npeabaBAAE€MbIM K pa60w|M XapakTepucTtnkam. 21N Tpe6OBaHI/I$| I'IO,EI,pO6HO
N310KEHbI B HACTOALLEM TOME, I/laBa 2. Ocoboe BHMMaHUE cnenyer Bcerja yaendatb
CaMOHarpeBy, BO3HUKaAKOLWEMY B 3JTEKTPUHECKUX TEPMOMETPAx.

MNMcuxpomeTpuyeckne hopmyinbl B npuioxeHumn 4.B, ncnonb3yemble ans acnmpaLMOHHbIX
NCUXPOMeTPOB ACCMaHa, AeNCTBUTEIbHbI TakXKe, KOr4a BMeCTO CTEKNAHHbIX PTYTHbIX NPn60pPOoB
ncnonb3ytotca MTC npu pasnnyHbIX KOHPUTypaLmsax 31eMeHTOB NCUXpoMeTpa U TEPMOMETPOB.
dopmyna Ans BoAbl HA CMOYEHHOM TEPMOMETpPE AelCTBUTE/bHA TakXKe 418 HEKOTOPbIX
NCMXpoMeTpoB C nonepeyHoi seHTunaumen (WMO, 1989a), T. e. npn koTopoIt HanpasneHne
noToka Bo3fyxa nepneHAMKyaspHO ocu TepmomeTpa.

43.1.7 Mcuxpomempuyeckue ¢hopmynsl u mabnauysl

Hwuxe npeacraBs/ieHa B O6LLI,eM BUAe HEKOTOPbIE ,U,eVICTBy}OU.LME NPUHUUTbLI U NPaKTUKa
NOCTPOEHUA NCUXPOMETPUHECKNX Ta6}'II/ILI,.

TeMHepaTypa CMO4Y€HHOro TepMOMETpPa TW ansa 60/bLUMHCTBA I'IpI/I60pOB He NAEHTUYHAa
TeopeTn4eckon rfepmMoanHaMmn4eckon teMmrneparype CMO4€HHOro TepMoOMeETpa, onpeaeneHne
KOTOpOI7I 0aHO B NMPUIOXEHUN 4.A v 3Ha4yeHue KOTOpOI7I 3aBNCUT TOJIbKO OT p, Twnr (OTHOLIJeHI/Ie
CMECVI). TelvlnepaTypa, niMepaemas NnpakTn4eCcknm CMO4€HHbIM TEPMOMETPOM, 3aBUCUT
Tak>e OT pAfa NnapaMeTpoB, Haxo4ALWNXCA noa BIMAsHNeEM gUHaMUKM nepeaaqun 1ensjia 4epes3
NOBEPXHOCTb pa3jesia )KVI,CI,KOCTb/Fa3 (B KOTOpOVI ra3 4OJIKEH XapaKTEPU30BaTbCA B MOHATUAX
COCTaBAALWNX €r0 TaMUHAPHbIX U Typ6y}'leHTHbIX C}'IOGB). OnucaHune y,Cl,OBJ'IeTBOpVITeﬂbHOVI
TepMO,CI,VIHaMI/I‘-IeCKOVI MOZEe/IN BbIXOAUT 3a nNpeaesibl CoAep>KaHUA HaCTOFILLI,ef;I pa6OTbI.
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HecooTseTcTBME MEXAY TEPMOAMHAMUYECKON U U3MEPEHHON TemnepaTypaMm CMOYEHHOIO
TepMoMeTpa pa3peLlaeTcs Ha NpakTMKe NOCPeACTBOM SMMMPUYECKOro onpeaeneHns
ncuxpomeTtpuyeckoro koadduumerta A (WMO, 1992).

B uenom koappurLmMeHT A 3aBUCUT OT KOHCTPYKLMKN NCUxpoMeTpa (B HaCTHOCTM, CUCTEMDI
CMOYEHHOro TepMOMeTpa), AvameTpa TEPMOMETPOB, CKOPOCTM NOTOKa BO3yxa, o6TeKatoLLLero
CMOY€EHHbIN TepMOMeTp (Ha3blBaeMOM CKOPOCTbIO BEHTUAALMK (acnupaLmn)), Temneparypel

1 BAaXHOCTW BO3Ayxa. [1py HU3KOM CKOPOCTU BEHTUNALNMN 3HaYeHNe A CyLLLeCTBEHHO 3aBUCUT
OT CKOPOCTM BeHTUAAUUKN. OfHAKO NPU CKOPOCTU BEHTUAALMM, paBHOM 3-5 M-C' 1 6onee

(ans TepmomeTpoB 06bIMHOrO pasMepa), 3HayeHne A CTaHOBUTCSA, B CYLLLHOCTU, HE3aBUCKMMbIM
OT CKOPOCTU BEHTU/IALMU N OCTAETCA MPaKTUYECKN HEU3MEHHBIM A5 106bIX XOPOLLO
CNPOEKTUPOBAHHbIX MCUXPOMETPOB. 3Ha4eHne A c1abo 3aBUCUT OT TemnepaTypbl 1 BIAXKHOCTU
BO3/yXa, U €ro 3aBMCMMOCTbIO OT 3TUX MEPEMEHHbIX, Kak NpaBuio, npeHebperatoT. B cnyyae,
Kora CMOYeHHbIN TepMOMETP MOKPbIT NbA0M, KO3 (PULMEHT A MeHbLLE, YeM Korga OH

NOKPbIT BOAOMN.

43.1.8 UcmoyHuku nozpewHocmeli 8 ncuxpomempuu
CnepyeT paccMOTpeTb CieAytoLL e OCHOBHbIE MCTOYHMKMW NOTPELLIHOCTEN:

a) NOrpelwHoOCT! TepMOMETPOB. [PpK NCUXPOMETPUYECKUX U3MEPEHUAX OHEHb BAXKHO
3HaTb UHCTPYMEHTa/IbHblE MOrPELUHOCTM NCMO/b3yeMbIX TEPMOMETPOB A5 paboyero
AvanasoHa TemnepaTyp U NPOBOANTL KOPPEKTUPOBKY MOKa3aHUM NpubOpPOB C y4eTOoM
3TUX NOTPELLHOCTEN eLlle A0 MCNOJb30BaHUSA oOpMya UK TabanL, BAaXKHOCTU
(ncuxpomeTpuyeckux Tabauu,). B uenom, cnepyet npeaBapuTenbHO BbibMpaTthb
TEPMOMETPbI C MUHUMa/bHBIMU MOTPELLUHOCTAMM.

obble apyrumne owunéKn onpeaeneHna remnepartypbl CMOY4€HHOTO NN NOKPbLITOTO Jib4OM
TepMOMETpa, Bbi3BaHHbIE APYTUMU MPUYUHAMU, AO0J1XKHbBI YCTPAHATLCA TAaKUM XKe o6pa30M,
4TO N NOrpeIHOCTN TEPMOMETPOB.

Ta6bnunua 4.1 LnNOCTPUPYET NOrPELLHOCTU pacyeTa OTHOCUTESIbHOM BNaXHOCTH
Bo3ayxa ¢ (U) no nokasaHMsIM CMOYE€HHOTO UK NOKPbLITOro /1bJOM TEPMOMETPOB,
MHCTPYyMeHTa bHble OWNGKM KOTOPbIX & (t) (rae X — 3TO COOTBETCTBEHHO BOAA NpU

Ta6nuua 4.1. 3Ha4eHUs NOrPELLIHOCTU pacyeTa OTHOCUTE/IbHOM BJIaXKHOCTU BO3JyXa 3a cyeT
Hey4yeTa UHCTPYMEHTa/IbHbIX OLUMGOK CMOYEHHOTO U MOKPLITOro JibAOM TEPMOMETPOB
e (t) npn U=50% OB

3HayeHus nozpewHoCMuU pacdema
omHocumeneHot enaxHocmu e (U) 8 % 3a cHem

Temnepamypa HeyYema uHCMpyMeHmMabHbIX NozpewHocmeli
gos0yxa, °C CMOYeHHO20 U NOKPbIMO20 1bO0M MepMoMempos
e(t)=05K e(t)=01K
-30 60 12
-20 27 5
-10 14 3
0 8 2
10 5 1
20 4 0,5
30 3 0,5
40 2 0,5

50 2 0
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t>0°Cuneanput<0 °C) pasHbl 0,51 0,1 K, ana otHocutenbHo BnaxHoctn U=50 %
OB v grnana3oHa AeNCcTBUTE/IbHBIX 3HaYeHNI TemnepaTypbl Bo3gyxa (Mpy 3Tom
noapasymMeBaeTcs, YTO NoKa3aHMs CyXoro TepMomMeTpa COOTBETCTBYIOT AENCTBUTENbHOMY
3HaYeHuIo TemnepaTypbl BO34yXa).

b) koadPuuneHTb BpemeHn oTKAMKa TepMOMETPOB (MHOTAa Ha3blBaeMble KO3 uLMeHTaMu
nHepumn). 118 nony4eHNs HansbICLLEN TOYHOCTM NpK paboTe C NCUXPOMETPOM
xenatesnbHO o6ecneynTb Takoe NONOXKEHWE, MPU KOTOPOM Kak CMOYEHHbIN, Tak U CyXOM
TepMOMeTpPbl UMesin 6bl NPUMEPHO OANHAKOBbIA KO3(PULMEHT BpEMEHU OTKANKA;

B C/lyHae, Korja TepMOMETPbl UMEIOT pe3epByapbl OAMHAKOBOro pa3sMepa, Bpems OTKANKa
CMOY€EHHOro TepMOMeTpPa 3Ha4YMUTEIbHO MEHbLLIE, HEM CYXOro.

C) norpewHoOCTn, CBA3aHHbIE C BeHTl/I}'IFILI,VIef;I. nOFpeLIJHOCTVI, CBA3aHHbIe C He,CI,OCTaTO‘-IHOI7I
BeHTVIJ'IFILI,VIeVI, MOTyT NPpUBECTU K 3aBblLLEHNIO B1IAXXHOCTU.

d) norpewwHOCTH, CBA3aHHbIE C UCMO/Ib30BaHMEM HeafekBaTHbIX hopMyn namn Tabnu,
BJ1AXHOCTU (CM. pa3aenbl, NOCBALLEHHbIe OTAENbHLIM BUAAM NCUXPOMETPOB).
HenpaBuibHble OLLEeHKM MOTYT yCyry6uTb Apyrue owmnobKu.

€) MNorpelHocTn, 06yC/IOB/IEHHbIE YPE3MEPHBIM C/I0EM Nib/la Ha pe3epByape CMOYEHHOTO
TepMoMeTpa. [1oCckoNbKy TOACTLIN C/ION fiba Ha pe3epByape yBeMYNBaAET BpeMs
OTK/IKa TepMOMeTpa, CiefyeT HeMeAJIeHHO YAanATb Tako nep, norpyxas pesepsyap
B AUCTUIMPOBAHHYIO BOAY.

f)  norpewHocTn, 06ycNOBAEHHbIE 3arpPA3HEHNEM TKaHU Ha CMOYEHHOM TePMOMETpE NIun
MCNOb30BaHMEM 3arpAa3HeHHON BoAbl. BO3HMKHOBEHME 3HaYNTENIbHbIX NOrPEeLLHOCTEeN
MOXeT ObITb CBA3aHO C NPUCYTCTBMEM BELLECTB, U3MEHSAIOLLINX AaB/IeHNe BOASHOIO napa.
CMOUYeHHbI TepMOMETP C NOKPbIBaIOLLEN €ro TKaHblo C/ieyeT peryasapHO NpoMbiBaThb
B AUCTUINIMPOBAHHON BOAE A1 yCTPaHEHMS BCEX PACTBOPUMbIX 3arPA3HAIOLLLNX
BeLLecTB. B HekoTOpbIX paioHax 3Ty NpoLeaypy CaeAyeT BbiMOAHATb Hallle, YeM B APYTuX,
Hanpumep, N061M30CTN OT MOPS W B palioHax C CU/IbHbIM 3arpsi3HeHNeM BO3ayxa.

g) norpelHocTr, 06yC/IOBAEHHbIE Mepefayei Tenaa oT CToN6mKa XNAKOCTU TepMOMeTpa
K pe3epByapy CMO4YeHHOro TepmomMeTpa. Nepepaya Tensia ot CToN6MKa XUAKOCTH
TepMOMeTpa Kk ero CMOYEHHOMY pe3epByapy YMeHbLUaeT NCUXPOMETPUYECKYIO Pa3HOCTb
VN NMPUBOAMUT K 3aBblLLUEHHbBIM 3HA4Y€HMAM BIAXKHOCTU. DTO BIMSIHNE OCOBEHHO NPOABAsAeTCA
NPW HN3KON OTHOCUTE/IbHOM BJIAXXHOCTU, OAHAKO €ro MOXXHO COKPaTUTb UM n3bexaTb,
ecnun obepTbiBaTb pe3epByap TEpMOMeETpa TKaHbIo Taknm o6 pa3om, HTOObl BEPXHUIA KOHeEL,
TKaHu 6b11 6bl, MO KPaHen Mmepe, Ha 2 CM BblLLE pe3epByapa CMOYEHHOro TepMOMeTpa.

h)  Owwnbkn, cBA3aHHbIE C pagMaLnMoHHbIMKN 3chdekTamn: TeMnepaTypa CMOYEHHOIO
TepmomeTpa Bcerga 6yaeT Huxke TemnepaTypbl OKpY>KatoLLLel cpeabl, a SKpaHbl A5
3alMTbl OT U3NYYEHUA He BCer[a NOJIHOCTbIO 3allMLLLaoT OT paAuaLnoOHHOro Harpesa Bcex
4acTen KOHCTPYKLUN.

Cne,qyeT OTMETUTb, YHTO NCUXPOMETPbI 06bIYHO 0al0T MEéHEE TOYHbIE€ NOKa3aHuA npu HM3KOWN
OTHOCUTENbHOW BNAXHOCTU (60}'IbLIJI/Ie Pa3HOCTN CO CMOY€HHbIM TepMOMeTpOM).

4.3.2 Mcuxpomerp AccmaHa M Apyrve acnupaluoHHbIe NCUXPOMETPbI

AnbTepHaTUBON TPaaULMOHHOMY (PTYTHOMY CTEK/IAHHOMY) NCUXpPOMETPY ACCMaHa aBaseTcs
3N1eKTPUYeCKUi acNnpaLLMOHHbI NCUXpPOMeTP, ncnonb3ytowmii Asa MNTC, BMecTo ABYX

PTYTHBIX CTEKNSHHbIX TEPMOMETPOB. HOBble KOHCTPYKLMWN aCNUPALMOHHbBIX NICUXPOMETPOB

He NOBTOPSIOT B TOYHOCTM CxeMy NPUOGOPOB ACCMaHa 1 06bIYHO OCHaLLLEHbl pe3epByapoM As
nofa4v BoAbl Ha GUTUIb B TeYEHNE ANNTENBHOTO BpeMeHU. B Lenom, npu pabote ¢ nto6bIMU
anbTepHaTUBHBIMU KOHCTPYKLMAMUN BCe paBHO TpebyeTcs cobatoAaTb Mepbl NPeA0CTOPOXHOCTH
Tak e, kak 1 npu paboTte c npnbopamu No TNy Nncuxpometpa AccmaHa.
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OTa cmeHa NnpnbopPOoB A0/MKHA TLLATe/IbHO PErMCTPUPOBATLCS, U B Te4eHne AByx Uiu 6onee net
Heo6x0AMMO NPOBOAMUTL NapassiesibHble CpaBHEHMS B COOTBETCTBUM C pekomeHdaumamm BMO
(BMO, 2011b, 2015).

4.3.2.1 OnucaHue

AcnunpaumoHHbI NcnxpomeTp AcCMaHa npeAcTaBaseT coboi cucTemy 13 Byx TEPMOMETPOB,
NOMeLLLeHHbIX BEPTUKaNbHO APYT PAAOM C APYroM B OTNO/IMPOBAHHbIX METa/lINYeCKNX OnpaBax
C XPOMOBBIM U/IN HUKENEBLIM MOKPLITUEM U COEANHEHHbIX KaHanaMu C BEHTUASATOPOM.
BeHTUNATOP MOXET NPUBOANTBLCA B AENCTBME MO0 NPYXKUHHBIM, TNOO 3N1EKTPUYECKUM
ABuratenem. B TpaAnUMOHHON KOHCTPYKLMM ACCMaHa MPUMEHSANNCH PTYTHbIE CTEKNAHHbIE
TEPMOMETPbI, HO B HOBbIX KOHCTPYKLMAX B MPUHLIMME MOXHO MCNO/b30BaTh NoaxoasLimne

no xapakTepuCTUKaM asbTePHaTUBbI (TEPMOMETPbI CONPOTUBAEHUS UIW APYTUe TUMbI
XMAKOCTHbIX CTEK/IAHHBIX TEPMOMETPOB) C NOAXOAALLMM ANaMETPOM U ANana3oHOM
nsMmeperna. OANH U3 TePMOMETPOB 06BA3aH NJIOTHO NPU/IEratoLL MM K €ro MOBEPXHOCTU OAHUM
CNoeM TOHKOW TKaHW, KOTOPbIV Nepej M3MePeHNsAIMM CMavMBaeTCa AUCTUIMPOBAHHONM BOAOWA.
TkaHb NOKpPbIBAET YyBCTBUTENbHYIO 4acTb TepMOMeTpa (Kos16y B KUAKOCTHOM CTEKNSHHOM
TEpMOMeTpPE) U AONONHUTENBHO ONpPeAeNeHHYI0 ANNHY CTEPXKHA TepMoMeTpa. Ecnu B kavecTse
CMOY€EHHOro TepMOMeETPa UCMOo/b3yeTC TEPMOMETP CONPOTUB/IEHMNS, BaXHO, YTOObI HDUTW/b
MOKpbIBaa YyBCTBUTENbHBIN 31€MeHT 1 061aCTb PAAOM C HUM; 3Ta 061acTb He Bceraa oYeBMaHa
npu oCMOTpe TepMOMeTpa, HO HabtoAaTe b AO/IKEH UCXOAUTb U3 CBOErO 3HaHUA ero
BHYTPEHHEero yCTponcTBa.

Pe3epByap KaxA0ro TepmMomeTpa pasmeLleH BHYTPU Napbl KOaKCMasibHbIX MeTaInyeCcKmx
TPy6OK, TLLaTeNIbHO OTNONMPOBAHHBIX KaK BHYTPU, Tak U CHapy>Wu, KOTOpble 3aLLMLLaloT Ux
OT BHELLHEero Ten/I0BOro U3nyyeHus. 9T TpyOKn TLaTeNbHO TEPMUYECKM N30/IMPOBaHbI
Apyr OT Apyra.

lNMpoBeaeHHoe nog armaon BMO MexayHapoaHoe cpaBHeHME MCUXPOMeTPOB ACCMaHa

n3 gecatm ctpad (WMO, 1989a) nokasano, 4To xopoLluas COrIaCoBaHHOCTb MeXy 3Ha4eHUAMU
TemnepaTtypbl CyXOro M CMO4YEHHOIO TEpMOMETPOB Hab/lo4aeTcs B NCMXpoMeTpax

C TEXHMYECKMMU XapaKTepuUcTMkaMmun, 6aM3kuMm K npeactasB/ieHHbIM B Tabavue 4.1, n

CO CKOPOCTbIO BEHTUNALUM OT 2,2 M C'. He BCe 13 UMeIoLLMXCS Ha pbliHKe NpU60OpPOoB
NO/IHOCTbIO YAOB/ETBOPSAIOT 3TUM Tpeb6oBaHUAM. [oagpo6HO AaHHbIN BONPOC paccMaTpuBaeTcs
B ny6avkaumm BMO (WMO, 1989a). bbino Bbicka3zaHO NpeAno/ioXeHNe, YHTO TOYHOCTb
ncmxpomeTrpa AcCMaHa B NOMEBbIX YCIOBUSAX MOXET ObITb He Xy>e AOCTUXMUMOMN TOYHOCTH,
yKa3aHHOW B HacTosiLLeM TOMe, rnasa 1, npunoxeHune 1.A, HO 3TOT ypOBEHb TOYHOCTU He ByaeT
HaAeXHO A0CTUraTbCs, B HaCTHOCTU, M3-3a BO3MOXHbIX OLUMOGOK BO34YLLHOMO NOTOKA,
3arpsA3HeHns U paguauMoHHOro TennoobmeHa.

B npunoxeHun 4.B npuseaeHbl cTaHAapTHble GOPMYybl AN pacyeTa 3Ha4Ye€HUN BETNYUH,
XapakTepu3yoLMX BAaXHOCTb, Ha OCHOBE AaHHbIX U3MePEHWIA, NPOBEAEHHbIX MPU MOMOLLN
ncuxpomeTtpa AccmaHa*, u 3T popMmyJibl Tak>ke MCMOb3YIOTCA ANS paAa APYTrMx NCUXPOMETPOB
C NPUHYANTENbHON BEHTUAALMEN, NPU OTCYTCTBUN APYTUX XOPOLLO 3apekoMeH/J0BaBLUNX cebs
anbTepHaTMB.

4.3.2.2 Mpouedypa Ha6nrodeHus

O6Bs3Ka, koTopas AOKHa 6bITb CBO6OAHA OT XXMPOBbLIX U UHbIX 3arPsA3HEHUI, CMaYnMBaeTCA
ANCTUANINPOBAHHOW BOAON. 3arpsa3HeHHble UK NOKPbITble KOPKON PUTUAN CnefyeT 3aMeHATb.
Heob6xoanMO TLaTeNbHO CNeAnTb 3a TeM, YHTOObI MeXAY TKaHblO U BHyTPeHHe Tpy6OKo,
3almuatoLen pesepeyap OT TENJI0BOro U3Jly4eHus, He 6bl10 BOAbI.

I'IpM aKcnayatTaunn TepMOMETPbBI A0J/1XKHbI, KaK MPpaBun/10, HaXO04UTbCA B BEPTUKA/IbHOM
NOMOXEHUN, N NTy4HLle BCErO 3aKpPEnnTb UX Ha cTolike. TepMOMeprI AOJ1XKHbI 6bITb 3alMNLLEHDI
OT COJ/IHEYHOTIO U3Ny4eHUA. ﬂ,ﬂﬂ 3TOro I'Ipl/l60p OPUEHTUPYETCA Tak, 4TO6bI 6OKOBbIE LLLNTKN

4 PexkomeHgoBaHo KIMMMH Ha ee gecstoin ceccum (1989 r.).
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HaxoAWANCb Ha OAHOW JIMHUWY C CONHLEM. Py4Hble NpuGOopLI CieayeT Hak/IOHATb TakuM
06pa3om, YTo6bl BXOAHbIE OTBEPCTUSA TPYOOK, rAe MOMELLLEHbl pe3epByapbl TEPMOMETPOB,
6b1/IM HanpaBs/ieHbl HABCTPeYY BETPY, OAHAKO NPU 3TOM HeOOXOAMMO TLLAaTeNIbHO CNeAUTb,
4TOObI COJTHEYHOE N3/TyYeHMe He Monajao Ha pe3epByapbl TEPMOMETPOB. 3alluTa oT BeTpa
HY>Ha B YC/TOBUAX OYEHb CUJIbHbIX BETPOB, KOrAa OTKa3 OT TaKoW 3aLLMTbl HeraTMBHO OTPa3nTCA
Ha CKOPOCTU BpaLleHUs BeHTUAsTopa.

MNMcuxpomMeTp AoNKEH HAXOAUTLCS B COCTOSHUM TEMNI0OBOTO PaBHOBECUS C OKPYXKaIOLLIUM
Bo3ayxoM. [pu TemnepaType Bo3ayxa, npesbiwatoLeli 0 °C, cneayeT BbIMOAHUTL NOC/1E Havyana
BEHTUALMU HE MeHee Tpex U3MePeHNin C HTepBanoM 1 MuHyTa. [Mpun Temnepartype Huxe

0 °C Heo6x0AMMO XAaTb A0 TeX NOP, NOKa He 3aKOHYMTCA MPOLLeCC 3aMmep3aHns, 1 obpallaTtb
BHMMaHMe Ha TO, YeM NOKPbLIT PUTUAL: BOAON UK NbAOM. B xoae npoueccos 3aMep3aHus

1 TasgHUA TemnepaTypa CMOYE€HHOro TepMoMeTpa OCTaeTcs noctosaHHoM 1 pasHoii 0 °C.

B cnyyae HabntoaeHU Ha OTKPBLITOM BO3JyXe CneflyeT, MPOBeCTU HECKOJIbKO U3MepeHUii

1 3aTeM B35Tb CpeHee 3HavyeHune. [lokasaHna TepMOMETPOB C/iefyeT CHUMaTb C TOYHOCTbIO

He meHee 0,1 K.

KpaTKO npoueaypy Ha6)'IIO,CI,€HVIVI C NCnoJib30OBaHMEM NCNXPOMETpPa AccmaHa MOXHO
npeacTtaBunTb B CiegyrolemMm BUAE:

a) CMO4YUTb pe3epByap TEPMOMETPa;
b) 3aBecTu BEHTUNATOP C 4aCOBLIM MEXaHU3MOM (MM 3aNyCTUTb 3/IEKTPOABUTaTENb);

C) noaoxaaTtb ABE NN TPU MUHYTbI nmbéo A0 TOro MOMEHTa, NokKa NnokasaHna CMO4Y€HHOTO
TepMOMETpPa He YCTaHOBATCHA,

d) cHATb NOKa3aHUs C CyXoro TepMomMeTpa;
€)  CHATb NOKa3aHMsA CO CMOYEHHOro TEPMOMETPA;

f)  npoBepuTb NOKasaHMa Cyxoro TepMoMeTpa.

43.2.3 PasmeuwjeHue u ycmaHoeka npubopa

Ha6ntoaeHns Heo6xoAMMO NPOBOAUTL Ha OTKPbITOM MecTe. [pnbop cnepyet 6o
noZiBeLlnBaTh C MOMOLLbIO 3aXMMa U CKOObl Ha TOHKOM LLecTe, TG0 AepxkaTb B BbITAHYTOW pykKe,
Tak 4TOObl BXOAHbIE OTBEPCTUA TPYOOK C pe3epByapaMu TEPMOMETPOB Obl/IN C/ierka Hak/TOHEHb
HaBCTpeuy BeTpy. [pu npoBeaeHNN 06bIYHBIX U3MEPEHUIA TeMMepaTypbl U BAAXKHOCTU

BO3/lyXa BXO[Hble OTBEPCTMA ITUX TPYOOK AO/XKHbBI HAXOANTLCA Ha BbicoTe oT 1,25 0 2 M Hap,
NMOBEPXHOCTbLIO 3EM/IN.

CnepyeT TUWLaTeIbHO C/1eAUTb 3a TeM, YTOObl NOCTOPOHHEE BAVSHUE, 0O6YCN0B/IEHHOE
NpPUCYTCTBUEM CaMoro HabnaaTens uam nobbix Apyrux 6,1M3KO PacnosiokKeHHbIX NCTOYHUKOB
Tenna v BOASAHOIo napa, Taknx Kak aBTOMO6GMIN (BbIX/IOMHbIE rasbl), He CKa3blBanoChb

Ha nokasaHusx npuéopa.

43.24 Kanu6poeka

Kannbposka ncuxpomeTpa MMeeT ABa acnekTa: kaimbpoBka TepMOMETPOB 1 kKannbpoBka
npu6opa B LLe/IOM, BbINOHAOLLLErO (PyHKLNIO rurpomeTpa. MNepes kannbposkoli npnubopa
cnepyeTt NPOBeECTN TeXHU4Yeckoe 06cnyxnBaHne (0CO6eHHO pUTUNS 1 BEHTUAATOPA).

KannbpoBky TepMOMETPOB pekOMeHAYeTCS MPOBOANTL Yepes pery/sipHbie NPOMeEXYTKM
BPeMeHM B 3aBMCMMOCTM OT TUMa U Ka4eCTBa TEPMOMETPOB, a Takxe OT xapakTepa obpalleHns
C TepMOMETPaMu UK APYTUX Harpy3ok Ha HUX. bonee nogpo6Has nHdopmaLma n3noxeHa

B HacTosLLLEM TOME, INaBa 2.
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[ns TepMOMETPOB CONPOTUBIEHNS KaIMOPOBOYHbIE MOMPABKM MOTYT NPUMEHATLCSA NMyTeM
NCNONb30BaHMA Pa3NnNYHbIX KO3 PULMeHTOB B popMyne npeobpasoBaHns CONPOTUBIEHNS

B Temnepatypy. Ecam koapdunumneHTsl, oTHOCAWMECS K KaMOPOBKe, He MPUMEHSIOTCS, TO
npouecc kannbpoBKM NCNONb3yeTCs 419 NOATBEPXAEHMNA TOYHOCTM TEPMOMETPOB B Npeaenax
3ajaHHoro gonycka. Ecim TepmMomeTpbl He COOTBETCTBYIOT AOMNYCKY, UX CefyeT 3aMeHUTb.

ﬂ,)’lﬂ KNAOKOCTHbIX CTEKJIAHHbLIX TEPMOMETPOB MornpaBKn Ka}'ll/l6pOBKVI B npuHuwune MoryT
NPUMEHATbCA apI/IqJMeTI/ILIeCKM; B MPOTUBHOM CJ/ly4ae npouecc Ka}'ll/l6pOBKl/I CHOBa MNCMNOJIb3yeTCA
O noATBEPXAEHNA TOYHOCTU TEPMOMETPOB B nNpeaeax 3aAaHHOro Aonycka. Ecnan
TEPMOMETPbI HE COOTBETCTBYIOT AOMNYCKY, X MOXXHO 3aMEHNTb.

Mocne nposegeHns TEMI'IepaT)/pHOI\/'I Ka!'ll/l6pOBKVI NCUXPOMETP B LLE/IOM Ka}'ll/l6pyeTCﬂ Kak
rmMrpomMeTp, 06bI4YHO MO STaJ/IOHY OTHOCUTENIbHOM BNAXHOCTU. TakMM 3Ta/IOHOM MOXET CNYXUTb
3Ta/IOHHbIN TMrpoMeTpP TOYKN POChbl NN OANH NI HECKOJIbKO 3Ta/IOHHbIX TEPMOMETPOB.
KaJ'II/I6pOBKa MOXET MNPOBOAUTLCA B OKPY>XakoLeM BO34yXe NN B KaMepe C KOHTPOJ1EM
B/1a>KHOCTU U TEeMNepPaTypbl 4/19 NTCUXPOMETPOB C ANCTAHUNOHHBIM CHUTbIBAHNEM (I'ITC)
HactostenbHo pekoMeHaAYyeTCA NCMOJIb30BaTb BO3MOXHOCTb Ka)'lVI6pOBKl/I B KamMepe npu
Pa3/iM4HbIX TEMNEPATYPax N B1aXXHOCTU AJ19 NCUXPOMETPOB, B KOTOPbLIX MPUMEHAIOTCA
IN1EKTPUHECKNE TEPMOMETPbI.

B npoeane, ecnv BO3MOXHO MPOBECTM KAIMBPOBKY NCMXPOMETPaA NPU pasanNYHbIX YCIOBUAX
Temnepartypbl 1 BNaXXHOCTW, MOXHO MCNO/b30BaTb ee pe3y/bTaTbl A/15 OLEeHKN ko3 duLmeHTa
NCUXpoMeTpa UM COOTBETCTBYOLEN DYHKLMN, CeundUYHON ANa AaHHOro NCuxpomMeTpa.
DyHKLMA 06bIYHO NpeacTaBaseT CO60 KOHCTaHTY NJOC BTOPOW YJleH, BblpaskatoLnii
He60/bLLYIO 3aBUCMMOCTb OT TeMnepaTypbl. KoadduuneHt nnm dyrkumsa, nonyveHHas

B pe3y/ibTaTe KaIMbpOoBKM, MOXET 3aMEHNTb 3Ha4YeHne A B ypaBHEHUM NCUXPOMETPa, eC/iv 3T0
MOXHO peann3osatb (HanpumMep, B NporpaMMHom obecnevernnn). Takon noaxoa K BbIMOJHEHUIO
Kannbposku obecneymnsaeT 60/1ee BbICOKYIO TOYHOCTb, YEM UCMOJIb30BaHMe 0606LLEHHOrO

ko3 purumneHTa ncuxpoMeTpa No yMoa4aHuio.

Ecnun npeHebpeyb kanMbpoBKOY TemnepaTypbl nepes kKaanbpoBKOM BAaXXHOCTH, TO
HeCKOpPPEeKTUPOBaHHbIE 3Ha4yeHns TeMnepaTtypbl 6yayT, kak npaBuio, AaBaTb 60bLUMe
OLUNGKM B 3HAYEHUAX BNAXKHOCTU, YEM NPU NPUMEHEHMN TeMnepaTypPHbIX Nonpasok (Mau
co61104EHNN [OMYCKOB).

Mpu kanMbpoBKe NCMXPOMETPOB 06bLIYHO yKa3blBAaeTCA AaBeHNE, MOCKObKY MPU OLEHKe
YPaBHEHUS MCUXPOMETPa NCMO/b3yeTCa AaBeHne, a NCUXpomeTpuyeckuii apdekT nmeet
HEeKOTOpPYIO 3aBMCMMOCTb OT AaBNEHUA.

4.3.2.5 O6cnyskuedaHue

Cnepyert perynspHo npoBepaTb KanMbpoBKy TepMOMETPOB. [lBa TepMOMeTpa MOryT
CpPaBHMBATLCA APYT C APYTrOM, KOTAa OHM 06a U3MepAIoT TemnepaTtypy Cyxoro TepMmomeTpa.
CucTtema BEHTUIALMKN J0/KHA NPOBEPATLCA PEryasSPHO, MO MEHbLUEN Mepe, OANH pa3

B MeCsL, W Nepej ee NCNob30BaHNEM, eC/IN 3TOT MHTepBas Obi1 NpeBbilleH. MNpoBepKy
TEPMOMETPOB NyTeM CPaBHEHMSA C 3Ta/IOHHLIM TEPMOMETPOM Lieslecoobpa3HO NPOBOAUTL Yepes
onpefeneHHble MPOMeXYTKN BPEMEHU, HAaNMPUMep, eXeroAHo.

PTyTHbIE MHCTPYMEHTbI 60/IbLLE HE A0/KHBI MCNOAb30BaTbCsA. OfHAKO NOKa OHU COXPaHAOTCS,
PTYyTHbIE CTOJIBUKN TEPMOMETPOB C/leAyeT NPOBEPSATb Ha Ha/IMYMeE B HAX Pa3pbiBOB PTYTH, U,
€C/I1 TakoBble eCTb, UX HEO6XOAUMO COEANHUTbL UIY 3aMeHUTb NpU6opP(bl).

B nepumoabl Mexay ncnojib3oBaHMeM I'IpVI60p cnenyeTt XxpaHnutb B HEOTan/inuBaeéMoM noMeLlLeHnn
a1 B Apyrom Mecte, 3alulleHHOM OT aTMOCCII)eprIX 0CagKOB U CUJ1IbHOTO TEMJIOBOTO
n3ny4veHumsa. Ecnn I'Ipl/l60p BOO6LLI,€ HE NCMOJ1b3yeTCA, TO €ro ceayeT XpaHUTb B NOMELLEHNN

B MPO4YHOM YKJ/IagO4YHOM SALULMKE, TAKOM Kak AULNK, B KOTOPOM I'Ipl/l60pbl NnOoCTaB/IAKOTCA
nponsBogunTeneMm.
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4.3.3 McuxpomeTp B ka/l03MIHHOM METEOPO/IOTMYECcKOM 3KpaHe (0yake)

Tpa,ﬂ,l/ILl,I/IOHHO B Ka4eCTBe NCUXPOMETPOB B Kano3nnMHoOM METEOPOJ/IOTM4ECKOM 3KpaHe
MCNOJIb3YHOTCA CTEK/IAHHbIE PTYTHbIE TEDMOMETPbI. B kauvecTBeE a/lbTépHaTBbl, BMECTO ABYX
CTEKNIAHHBIX PTYTHbIX TEPMOMETPOB NPUMEHAIOTCA NCUXPOMETPLI C ABYMA HaA1€XalUlnUM
o6pa30M OCHalWw,eHHbIMUA MNTC nnun ABa XXNAKOCTHbIX CTEK/IAHHBIX TEPDMOMETPaA 4PYyroro tumna.

OTa cmeHa NnpnbopPOoB A0/MKHA TLLATe/IbHO PErMCTPUPOBATLCS, U B Te4eHne AByx Uin 6onee net
Heo6x0AMMO NPOBOAMUTL NapassiesibHble CpaBHEHMS B COOTBETCTBUM C pekomeHdaumamm BMO
(BMO, 2011b, 2015).

4.3.3.1 OnucaHue

[Ba TepMOMeTpa MOHTUPYIOTCS BEPTMKAJIbHO B MCUXPOMETpUYeckon byake. HyBCTBUTENbHBIN
3/IeMeHT O[HOTO N3 TEPMOMETPOB (419 XNAKOCTHBIX CTEKASHHbIX TEPMOMETPOB 3TO
pe3epByap) 06Bsa3bIBaeTCsa hpUTUAEM U3 X10NYaTOOYMaKHON MM 6aTUCTOBON TKaHW,

KOTOPbIN Ha3blBalOT «O6BA3KOM U3 TKaHM A9 CMOYEHHOIO TEPMOMETPa», U OH J0JIKEH NIOTHO
npuneraTb K 4yBCTBUTE/IbHOM YacTU TEPMOMETPa, OXBaTblBas €e 1 BbIXOAA 3a ee npeaebl.
Ecnn B kKayecTBe CMOYEHHOIO TEPMOMETPA MCMNO/b3yeTCs TEPMOMETP CONPOTUBJIEHNS,

BaXXHO, YTOObI PUTUIIb NOKPbLIBAS YyBCTBUTE/IbHBIN 31€MEHT U 06/1aCTb PAAOM C HUM; 3Ta
obnacTb He BCcerga o4eBUaHa NPy OCMOTpe TEPMOMETPa, HO Habogartenb AO/KEH UCXOAUTD
13 CBOEro 3HaHWA ero BHYTPEeHHero ycTponcTBa. B cnyyae, korga ona nogaep>xkaHus o6Ba3KM
N3 TKaHU BO B/IaXHOM COCTOSIHUM UCMONb3YIOTCA PUTWUIIb U pe3epByap C BOAON, pesepByap
npeAnoYTUTE/IbHO NOMeLLaTb C60Ky OT TEpMOMETPA; NPW 3TOM ero OTBEPCTUE JOXKHO ObITh
Ha OIHOM YPOBHeE C HyBCTBUTE/IbHbIM 3/IEMEHTOM TEPMOMETPA UIN HEMHOTO HUXe. PUTUb
cnepyeT noAAepP>XKMBaThb MO BO3MOXHOCTU B BEPTUKA/IbHOM MOTOXEHUN, U €ro AJINHA AO/KHA
6bITb TakOW, 4TOObI BOAA NOJIHOCTbLIO M OCTAaTOYHO XOPOLIO (HO He C N36bITKOM) CMayuMBana
4yBCTBUTE/IbHbIN 3/IEMEHT TEPMOMETPaA NpU TemnepaTtype NPMMeEPHO paBHOW TeMnepaType
CMOYeHHOoro TepMomMeTpa. Ecnm putrunb He NCNONb3yeTCs, CMOYEHHbI TEPMOMETP A0/IKEH
6bITb 3aLUMLLEH OT 3arpsA3HEeHNs NyTeM NOMELLEHNS LapuKa B HE6O0bLUYIO CTEKISAHHYIO TPYOKY
B Nepuoabl MeXAy CHATUEM MOKa3aHWUN.

MO>HO 0X1AAaTb, YTO NOTPELLIHOCTU U3MEPEHUI NO NCMXPOMETPY B Oyake MOTYT 6biTb
3Ha4yuTeNbHO 60/blUE, YeM NPUBEAEHHbIE B HACTOSILLLEM TOME, rMaBa 1, npunoxexue 1.A,
ocobeHHO npu clabom BeTpe, eCcnun B 6yaKke HET NPUHYANTENbHON BEHTUNALUN.

Takum o6pa30M, xenatenbHo obecneymBaTb 019 NCNXPOMETPOB B 6y,u,|<e NPUHYONTENIbHYIO
BEHTUMALUIO NPU HAJTUHYUNN TaKoW BO3MOXHOCTMU. CKOpOCTb NOTOKa BO34yXa ANA obounx
TEPMOMETPOB A0J/1>)KHa COCTaB/1ATbL NPUMEPHO 3mc. MoTok BO34yXa CneayeTt HalpaB/iATb
nonepek WwapukoB TEPMOMETPOB B TOPU30HTA/IbHOM HalpaB/1€HUN, a HE BEPTUKAJIbHO, 1 OH
AO0/1KEH ocnabeBaTb Taknm o6pa30M, 4YTOObl HE BO3HMKA/IO peuunpkynaunn.

MNMcuxpomeTpuyeckne bopmynbl, npuseaeHHble B M. 4.3.1.1, nPUMeHNMBI K TCUXpPOMeTpam

B OyAKe, O4HAKO 3Ha4YEeHNA NCUXPOMETPUYECKNX KOIPDULNEHTOB HOCAT LOBOIbHO
HeonpeaeeHHbI XapakTep, U NPMBeAeHHbIe HMXe 06LMe CBeleHNA OTHOCATCS K Pa3/INdHbIM
meToAam paboTbl, CIOXKMBLUMMCS 3@ MHOTUE roAbl. ECiv npuHyauTenbHasa BeHTUAALMA
OCYLLECTBNAETCA CO CKOPOCTbIO 3 M-C' KM 6onbLUe nonepek lWaprka CMOYEHHOTO
TepMOMeTpa, MOXKHO NPUMEHATb POPMYJIbl, C NCUXPOMETPUHECKUM KOIPDULNEHTOM,
paBHbIM 6,53 - 10~* K™ ans Boabl. [py 3TOM AN CMOYEHHOro TepMOMeTpa Npu TeMnepaType
Bbiwe 0 °C ncnonb3oBannch 3Ha4eHus 6,50-6,78 - 10-*K™', a npu TemnepaTtype

Huxe 0 °C 5,70-6,53 - 10~ K. lna ncuxpomMeTpa B 6yake C eCTECTBEHHOM BEHTUNALMNEN
npuUMeHanncb koaduumneHTsl B npegenax 7,7-8,0 - 10~*K™' npu Temnepatype BbiLLle TOHKM
3amep3aHua 1 B npegenax 6,8-7,2 - 104K npn Temnepatype Huxe TOUYKN 3aMep3aHmne, koraa
B OyZiKe eCTb XOTb KakOe-TO ABMXEHME BO3JyXa, a Ha NpakTuke Tak 6biBaeT No4Tn Bceraa. [ns
Cnyyvas, Koraa ABUXeHMe BO3yxa OTCYTCTBYeT, NpeAsiaraloTcs 3Ha4eHns koaddurumeHTa BNIoTb
o 12 - 10K pna sogbl n 10,6 - 104K ans nbaa.
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Kak 1 ans Bcex oCcTanbHblX TUMOB NCUXPOMETPOB, HaUy4LMM CNOCO60OM onpeaennTb
ncuxpomeTpuyeckuii KoadpuuneHT nnm yHKLUMIO SBSeTCA Kannbposka NprMbopa, Kak 3To
onuncaHo Bbllle B M. 4.3.2.4, XoTa AN19 NCUXPOMeTPOB B Oyake cAenaTb 3TO He Tak NPOCTO, Kak ANs
NCUXPOMETPOB APYTUX TUMNOB.

43.3.2 Mpouedypa Ha6nrodeHuli
Mpoueaypsbl, onucaHHble B N. 4.3.1.5, NpyMeHUMbI K NCUXPOMETPY B Byake.

B cnyyae, koraa ncnonb3yeTca CMOYEHHbIN TEPMOMETP C eCTECTBEHHOW BEHTUAALMEN 1 NpU
yC/IOBUM, 4YTO TeMMepaTypa BOAbl B pe3epByape NPUMEPHO paBHa TemrnepaType OKpyKatoLLLero
BO3/yXa, CTaBu/bHOE 3Ha4YeHne TeMnepaTypbl CMOYEHHOIO TEPMOMETpPa YCTaHOBUTCA
npu6an3nNTeNbHO Yepes 15 MUHYT nocsie HOBOM 0OBA3KK ero TKaHbio; eCn Temnepartypa

BOAbl 3HA4YMTENBHO OT/IMYAETCA OT TeMnepaTypbl OKPY>KatloLLLero Bo3Ayxa, 414 NoNyveHns
NpPaBW/IbHOTO 3Ha4YeHUs MOXeT NoTpe6oBaTbCs U 30 MUHYT.

4333 PasmeuwjeHue u ycmaHoeka npubopa

Tpe6oBaHMA K pa3MeLLEHMIO U YCTAaHOBKE MCUXPOMETPUYECKON ByAKM ONKMCaHbl B HACTOALLEM
TOMe, rnaBa 2.

4334 Kanu6poeka

anHLI,l/II'IbI Ka}'ll/l6pOBKVI NCUXPOMETpPa B 6y,q|<e B LL€/IOM aHaJ/IOTUYHbI NpUHUUNaM
KaflVI6pOBKI/I NCUXPOMETpPa AccmaHa nnm APpYyroro acnMpaynoHHOro nCMxXxpomeTpa. O,D,HaKO
ecim nepemMecTuTb NCUXPOMETP B 6y,q|<e B KaMepy NCKYCCTBEHHOIO K/inMaTta ujiun B Apyrue
na6opaTopH bl€ yC/10BUA, TO BpAA /N 6y,u,eT COOTBETCTBOBATb YC/IOBUAM HOpMaJ'IbHOI\/'I
SKCnayartaunun, a npum Ka)'ll/l6pOBKe Ha MeCTe, BEPOATHO, HE 6y,CI,)/T obecneyeHbl Pa3/inyHble
ycnoBuAa teMnepatypbl U BJIaXXKHOCTU.

MNMcuxpomMeTpryecknin ko3 ULMEHT, COOTBETCTBYIOLLMIA KOHKPETHOM KOHUIypaLmum

6ynkun, popme pesepByapa CMOYEHHOIro TEPMOMETPA U YC/IOBUAM BEHTUNALMUMN, MOXET ObITb
onpejesieH nyTem CpaBHEHMA C NOAXOAALLMM Pabo4ynm 1AM CpaBHUTE/IbHBIM 3TaJIOHOM, Kak 3TO
onucaHo Ansa ncuxpometpos AccmaHa B n. 4.3.2.4. OgHako 4514 3Toro notpebyeTtcsa 60/bLUON
Habop AaHHbIX (B nAeane B kKaMepe C KOHTPOJEM BIAXHOCTU U TeMMepaTtypbl), U MOXKHO
oXuaaTb 3Ha4nTeIbHOro pasbpoca B AaHHbIX. [1514 Takoro 6a30B0ro Tmna MHCTPYMEHTOB

3Ta oueHka O6bIYHO He MPOBOANTCA, U B TAKUX C/Ty4asx HET 4OCTAaTOYHbIX OCHOBaHUM ANs
OTCTYMJIEHMSA OT UCNOJ/Ib30BAHNA 3HAYEHWNI, YCTAHOB/IEHHbIX HALLMOHA/IbHBIMU LIEHTpamu.

4.3.3.5 O6cnyskueaHue

Cnepyet perynsipHo npoBepsTb KaAMGpPoBKY TEPMOMETPOB. [lBa TEpMOMETPa MOTYT
CpaBHMBATLCA APYT C APYTrOM, KOrAa OHU 06a U3MepPSIOT TemnepaTypy CyXoro TepMOMeTpa.
MpoBepky TEPMOMETPOB NyTEM CPAaBHEHMS C 3Ta/IOHHBIM TEPMOMETPOM LieN1Iecoo6pas3Ho
NPOBOAUTL Yepes onpeesieHHble NPOMEXYTKM BPEMEHU, HaNPUMEP, eXEroAHO.

CTON6UKMN CTEKNSIHHBIX XUAKOCTHLIX TEPMOMETPOB C/le/lyeT NPOBEPSAThL Ha HAa/MYME B HUX
pa3pbIBOB, U, €C/IN TAKOBbIE €CTb, UX HEOBXOAUMO COeAUHUTL. B NpoTuBHOM ciyyae npubop(bl)
cnenyeT 3aMeHUTb.

434 MpaweBblie NCUXPOMETPDI

211 I'Ipl/l60pbl 00 CUX NMop NCnoJib3yroTca, B OCHOBHOM Ha Kopa6n$|x.
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4.3.4.1 OnucaHue

He6onblune npatlesble NCUXPOMETPbI MEPEHOCHOTO TMMNA COCTOAT U3 ABYX CTEKASAHHbIX
XWMAKOCTHbIX TEPMOMETPOB, 3aKpemnaeHHbIX B MPOYHOW paMke, CHabXeHHOW NnuHAaenem

N PY4KOM, pa3MeLLLeHHOW Ha MPOTUBOMNOJ/IOXKHOW OT pe3epByapOB TEPMOMETPOB CTOPOHE, Npu
NMOMOLLM KOTOPOI 3Ta paMKa U 3aKpensieHHble B He TepMOMETPbI MOTYT 6bICTPO BpalL,aTbCs
BOKPYT FrOPU30HTAJIbHOW OCH.

Cxema pacnonoXeHna CMO4€HHOIro TepMOMeETpPa 3aBUCUT OT VIH,CI,VIBI/I,CI,yaJ'IbHOVI KOHCTPYKLUN
npawgeBoro ncMxpomeTpa. B HEKOTOPbIX KOHCTPYKLUUAX NpeaAyCMaTPUBAETCA 3aLlinTa
pe3epByapoB TEPMOMETPOB OT MPAMOTO COJIHEHYHOTIO N3TyHeHUA, U Takne I'Ipl/l60pbl
npeanoYvYTUTE/IbHbI N1 METEOPOJTIOTNYECKNX M3Mep6HVII7I.

Tak>ke MOTyT MCNO/b30BaTbCA MCUXPOMeETPUYeckme GopMysbl, NPUBEAEHHbIE

B NpunoxeHun 4.B. BmecTe c Tem, y 3TUX TMTPOMETPOB Te e MCTOYHUKM MOrPeLLHOCTH, YTO

Ny APYrux NCUXPOMETPOB, M MPU 3TOM UX TPYAHO OTKaIMOPOBaTh NO 3TasIOHY BIAXXHOCTU.
Kpome Toro, He06x0ANMOCTb NpeKpaLLeHns acnnpaLnn A CHATUSA NokasaHWn cama no cebe
ABNSETCA UCTOYHUKOM OLLMOOK M NPUBOANT K BEPOATHOMY 3aBblLLIEHWNIO TEMMNePaTypbl
CMOYeHHOro TepmMomeTpa. 1o 3TUM NpUYMHaM n3MepeHuns, NoyHeHHbIe C MOMOLLLbIO NPaLLEBbIX
NCUXPOMETPOB, 0ObIYHO MMEIOT 3HAYUTE/IbHYIO MOrPELLHOCTb.

4.3.4.2 Mpouedypa Ha6nrodeHuli
Mpu HabNOAEHUSAX CNeflyeT PYKOBOACTBOBATLCS C/IeAYIOLMMM OCHOBHbIMU PEKOMEHAALUAMM:

a) BC€ MHCTPYKLUNN NO o6pau.|,eH|/no cacnmpauynoHHbIMU NCUXPOMETPaMn AccmaHa
NPUMEHUMBI TaK>XXe U K NpaLLeBbiM NCUXPOMETPaM;

b) npawieBbie NCUXPOMETPLI, HE O60py,CI,OBaHHbIe cneunanbHbIMU LUTKAMW A4 3alAUTbI
pe3epByapoB TEPMOMETPOB OT CO/IHEYHOTO U3TYyHEHNSA, AOJ1XKHbI 6bITb 3alllNLLEHDI
OT NPAMOTro CO/IHEYHOTO U3JTy4eHnA Kakum-nm6o apyrmm CI'IOCO6OM;

C) noka3aHWs C TEPMOMETPOB C/eAyeT CHUMaTb HEMEAIEHHO NOC/Ie NpeKpaLLeHuUs
acrnvpaumu, Nockosibky TeMMnepaTypa CMOYEHHOrO TEpMOMETPa Cpasy xe
HaYMHaeT NOBbILIATLCS, U TEPMOMETPBI HAYMHAIOT UCMbITLIBATL Ha cebe BNMsAHME
CO/THEYHOTO M3NyYeHUs.

4.4 TMUFPOMETP TOYKHU POCbHI C OXJTAXKAAEMbBIM 3EPKAJZIOM
4.4 O6uwue cBegeHuUn
4.41.1 Teopus

[MrpomeTp TOUYKM POChI (MM TOYKU MHES) UCNONb3YyeTCsa AN U3MEPEHUS TeMnepaTypbl, Npu
KOTOPOI BAaxHbI BO3AyX, OyAy4un oxlaXK AeHHbIM, OCTUTaeT HaCbILLEeHWA U Ha TBEPAOM
NOBEPXHOCTU (B Ka4eCTBe KOTOPOI 06bIYHO UCMOJIb3YIOT 3ePKasio) MOXHO O6HapPYXUTb
OT/I0XeHMe pochl (MK nHed). Takoe OTNOXeEHMeE, Kak MPaBKI0, ONpeaenseTca BU3yanbHo.
MpuHUMN n3mepeHnsa onuceiBaetcs B N. 4.1.4.1.3, a Takxke HUxe.

TepMoanHaMmyeckas To4Ka poChbl onpeaensercs A5 Cayyas NaoCKo NOBEPXHOCTU YNCTOM
BOAbl. Ha npakTuke Kananm MMetoT NCKPUBJIEHHYIO MOBEPXHOCTb, Haj KOTOPOW AaB/ieHne
HacblLLLEEHHOrO Napa Bbllle, YeM Haf, NJI0CKOM MOBEPXHOCTLIO (3TO ABEHME N3BECTHO NOJ,
Ha3BaHueM 3¢pekTa KenbBrHa). MapodobHble 3arpsa3HAIOLLME BELLLEeCTBa yCUINBALOT 3TOT

3 pekT, B TO BpeMs kak XOpOLLO pacTBOPUMbIe BeLecTBa 061a4al0T NPOTUBOMOMOXHbIM
B/IMSHMEM U MOHMXAIOT AaB/ieHne HacblLeHHoro napa (3 dekt Payna). I dekTol KenbBrHa
n Paynsa (KkoTopble COOTBETCTBEHHO MOBBILLAIOT U MOHUXKAIOT peasibHyIo TOYKY POChI) CBOAATCA
K MUHUMYMY, €C/I1 B Ka4eCTBe KPUTUYECKMX MO pasmepy NprUHMMatoTcsa 6onee KpynHble Kansu.
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B 3TOM cny4ae ymeHblUAaeTCs BAMAHUE KPUBU3HbI, @ 61arogaps CHUXEHUIO KOHLEHTpaum
pacTBOPMMbIX 3arpsA3HAIOLLNX BeLLLeCTB yMeHbluaeTca n a3 dekT Payns. 3arpsasHeHns cBoaatcs
K MMHUMYMY MyTeM Hagnexallero yxoda npu skcnayataumm (cm. 4.4.3), a obuiee BaMsaHue

3 pekToB Paynbra u KenbBrHa yuynTbiBaeTCs Npu kanmbposke (cM. 4.4.5).

4.4.1.2 Mpunyuner

B cnyuae, korga BnaxHslit Bo3ayx npu temnepatype T, 4aBNEHUN p M OTHOLLEHWUU CMECU T
(nnn r) oxnaxnaaercs, OH B KOHEYHOM UTOre JOCTUTAET TOYKMN HACBILLLEHNS OTHOCUTE/IbHO
CBO6GOAHOM NOBEPXHOCTU BOAbI (MM OTHOCUTE/IBHO CBOOOAHOM NOBEPXHOCTU NbAA), U

Ha HErMrPOCKOMMYHOM NOBEPXHOCTN MOXeT obpa3oBaTbca poca (Mim nHein). Temnepatypa
YC/I0BUI HaCbILLEHUA Ha3blBAaeTCs TOUKoW pockl T, (Mnm Toukoit nves T)). [laBneHue
HaCbIL,EHHOro Napa OTHOCMTE/IbHO BOAbI ¢’ (Man nbaa e’) asnaetcsa dyHkumen T, (nan Tf).
CooTBeTCTBYIOLME yPaBHEHWS BbIIAAAT CiefyoWwmm ob6pasom:

u(P.T0)=F(P)en(Ty)= 5 i 4.3)
e'i(Pan)Zf(P)'ei(TfFO’Qriﬁ (4.4)

urpometp usmepsiet T, unu T,.. HecMoTpsi Ha 60/1bLIOK AnanasoH coAepxkaHuns Baru
B Tponocdepe, 3TOT NPUGOP NO3BONAET ONPeAE/UTb, Kak O4eHb BbICOKME, Tak U OYEHb HU3KME
KOHLLEHTpaL K.

Korpa TeMnepaTtypa NOBEPXHOCTM COOTBETCTBYET TOYKE 3aMep3aHUs BOAbI UV HUXE Hee,
BaXXHO onpeaennTb, ABASETCA 1N KOHAEHCAT NepeoxaaxAeHHOM XUAKOCTbIO AN NbaoM. ns
3a/laHHOV TemMnepaTypbl KOHAEHCALLMWN AaB/ieHne napa Haj NepeoxaaxAeHHOM BOAOW BblLLe,
yeM HaJo /ibAOM.

[MrpomeTp c oxnaxaaeMblM 3epKkasioM MHOTAA UCMOJIb3yeTCs 419 METEOPOIOTMYeCKmX
N3MepeHuii, a Takxe B Ka4eCTBe 3Ta/IOHHOro Npubopa, kak B NONEBbIX, Tak
1 B NaboOpaTOPHbIX YC/I0BUSIX.

4.4.2 Onucanme
4.4.2.1 Ycmpoiicmeo damyuka

B Hanbonee LULMPOKO NPUMEHAEMbIX CUCTEMAX NCMOJIb3yeTcs Hebobluas oTpaxatoLas
NOBEPXHOCTb U3 OTNOIMPOBAHHOIO MeTaslfia, KoTopas oxJlaxAaeTcs C NOMOLLbIO
3N1eKTPUYECKOro YCTPOICTBA, OCHOBAHHOMO Ha TEPMO31eKTpuyeckom s dexTe

MenbTtbe. laT4MK COCTOUT U3 TOHKOFO MeTaI/IN4eCKOro 3epkasna He6o/bLLIOro AnameTpa
(npubnunsutenpHo 5-10 Mm), TemnepaTtypa KOTOPOro peryimpyercs ¢ NOMOLLbIO OX/TaXKAatoLero
y3na (1 o6bl4HO HarpesaTens), U AaT4ynka Temnepatypbl (06b14HO MUHKMaTIOpHOro MTC),
CMOHTMPOBAHHOIO Ha HUXHEN CTOPOHe 3epKana. 3epKasio AOHKHO 06nafaTb COBOKYNHOCTbIO
Taknx CBONCTB, Kak BbICOKas TEMJIONPOBOAHOCTb, XOPOLLas onTuyeckas oTpaxaresbHas
CNOCOBHOCTb N KOPPO3NOHHAA CTOMKOCTb, U NPW 3TOM €ro NPOHNL,AEMOCTb A1 BOAAHOIO napa
A0MXHa 6bITb HU3KON. MaTepnanamun 4N 3epkana MoryT 6biTb 30/10TO, MOKPLITOE POAUEM
cepebpo, xpOMMPOBaHHasA Meb U HepXaBeloLlas cTab.

3epkasio MOXeT 6bITb 060PYA0BaHO YCTPOMCTBOM OMTUYECKOTrO O6HapyXeHUa aAns
aBTOMaTN4eCKOro 06Hapy>KeHN 3arPA3HAOLLNX BELLECTB, KOTOPblE MOTYT NOBLICUTb U/N
MOHU3UTb BUANMYIO TOUKY POCHl (CM. M. 4.4.2.2) c TeM, 4TO6bI UX MOXHO 6blJ10 YCTPAHUTD.
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4.4.2.2 Ycmpoiicmeo onmu4eckozo o6Hapy>xeHus

JnekTpoonTnyeckas cMcTema UCrnosb3yeTcs, Kak npasuio, Aas obHapyxxeHns obpasoBaHua
KOHAeHcaTa 1 nepefayvn TakmMx AaHHbIX B Ka4€CTBE BXOAHbIX B CUCTEMY aBTOMATM4Ye€CKOro
perynmposaHuns Temnepartypbl 3epkana. Ha noBepxHOCTb 3epkana noj yrjiom npumepHo 55°
HanpasnseTcs y3Kuii y4 ceeTa. B kauecTBe MCTOYHMKA CBETA MOXET MCMOJIb30BaTbCA 1amna
HakanueaHusa nnm CUJ. B npocTbix cMcTeMax MHTEHCUBHOCTb OTPaXXeHHOro N PaccessHHOro
Brepe/ ceeTa onpegenserca OTOAeTEKTOPOM, CUrHaAA C KOTOPOro PerympyeT yepes
aBTOMaTUYECKYIO0 CUCTEMY KOHTPO/IA paboTy y3/ia oxnakAeHns n HarpesaHus. 3epkaabHas
oTpaxatoL,as cCnoco6HOCTb MOBEPXHOCTU YMEHbLLIAETCA NO Mepe TOro, Kak Bo3pacraet
TOJILLMHA KOHAEHCaTa; OXNaxAeHne c/iefyeT yMeHbluaTb, NOKa C10M OCaXAeHHOM BOAbI eLlie
TOHOK, @ YMeHbLLIEHNe oTpaxaTe/lbHOM CNoco6HOCTN cocTasnsaeT ot 5 % no 40 %. B 6onee
CNOXHbIX CUCTEMAX UCMONb3yeTCs BCMOMOraTe/ibHbl POTOAETEKTOP, KOTOPbIN AOMOIHUTENBHO
o6HapyXnBaeT CBET, pacCesiHHbI KOHAEHCATOM; [iBa TakMx JeTeKkTopa CnocobHbl o6ecne4ynTb
OYeHb TOYHbIM KOHTPO/Ib. [1/151 yCOBEPLUEHCTBOBAHMNA KOHTPOIbHOM CUCTEMbBI MOXET GblThb
NCMo/1b30BaHO BTOPOE, HEOXNaXAaeMoe 3epKaJslo.

HauBbiCLIas TOYHOCTb 4OCTUIAaeTCa NyTeM peryiMpoBaHusa TeMnepaTypbl 3epkasia npu TakoM
3Ha4YeHUn, NP KOTOPOM KOJIMHYECTBO KOHAEHCcaTa He YBE/IMYMBAETCA U He yMeHbLUAeTCs, OJ4HaKo
Ha NpakTuKe B CUCTEMe aBTOMaTMYeCKOro perynnposaHusa 6yayT HabaoaaTbca konebaHms
BOKPYT 3TOro 3HaYeHns TemMnepaTypbl. Bpemsa pearnpoBaHns 3epkana Ha HarpeBaHue

N OxnaxXkaeHne okasblBaeT onpeaensiolLee BANAHNE Ha aMNANTYAy 3TUX Koneb6aHui, 1 OHO
[O0/KHO cocTaBnATb 1-2 c. CKkOpOoCTb NOTOKa BO3A4yXxa A0/KHA 6bITb 4OCTAaTOYHO CTabUNbHOM,

n cnepyet nsberaTtb ee pe3knx M3MeHeHnn, 4To6bl NoAAePXKMBATb Ha 3epKkane cTabuibHoe
ocaxaeHne.B HekoTOpbIX C/lyHYasx MOXHO OnpeaenTb TeMnepaTypy, Npu KOTOPOM NPOUCXOAUT
KoHAeHcaums, c paspewenvem 1 MK 1 o6uent HeonpeaenernHocTbio 0,1 K (npu ypoBHe
nosepus 95%, koappuumneHTe oxsarta k = 2), unm 6onee, B 3aBUCMMOCTM OT NOTPELLUHOCTHU
KannbpoBkM, a Takxe Apyrnx hakTopos..

M3Ha4vanbHble BUAbI TMrpoMeTpPoB TOYKU POChI C PYyHYHbIM KOHTPOJ1IEM TEMMNEpPATYPbI
BO MHOIoM ycCTtapenu.

44.23 Ycmpoiicmeo pezynupoeaHus memnepamypol

YCTpONCTBO ANS NepeHOoca Tenna C UCMoAb30BaHMEM TepModiekTpuyeckoro agpdekTa
MenbTbe NPOCTbIM PEBEPCUBHBIM TEMIOBLIM HACOCOM; NOASAPHOCTb NOAABAEMOr0 MOCTOSAHHOTO
TOKa onpejaenseT NOCTyn/jeHne Tenna nMbo k 3epkany, 1Mbo oT 3epkana. IT0 yCTPONCTBO
NPUCOeAMHEHO K HUXHEWN YacTu 3epkana N HaxoAMTCA C HAM B XOPOLUEM TEMNJI0BOM

KoHTakTe. O6bIYHO MCNO/b3yeTCA MHOIOCTYMNeH4YaToe yCTPOMCTBO C UCMONb30BaHNEM
TepMo3nekTpuyeckoro acdekra [enbTbe, B KOTOPOM A1 HaAUOONbLUETO OXNAXAEHUS
TpebyeTca HanbonblLlee KONMYeCTBO CTyneHen. [pn n3MepeHnn OTHOCUTENBHO CYXUX

rasoB CHavasa Ux He06XoAMMO OxJ1aAUTb A0 TeMMnepaTypbl Ha HECKOIbKO rpajyCcoB HUXe
TemnepaTtypbl KOHAeHCaunmn 419 06pa3oBaHnsa 06Hapy>KMBaeMOW NJIEHKN Kanesb Uan

YacTuy, nbaa.

PerynupoBaHue TemnepaTypbl OCYLLECTBASETCSA MPU MOMOLLN ITEKTPUYECKON CUCTEMBI
aBTOPEery1npoBaHus, KoTopas B Ka4eCTBe BXOAHOIO CUTHasia BOCNPUHUMAET CUTHan

OT ONTUYECKOU AeTeKTOPHOM noacucTeMbl. COBpEMEHHbIE CUCTEMbI A€CTBYIOT MO KOHTPOJIEM
MUKponpoLeccopa.

ﬂ,)’lﬂ KOHTPOA O6LLI,eVI TemMneparypbl B roJioBKe an60pa 1 OTBOAa TernJja, BblAENAEMOTIO
3/1€EMEHTOM, OCHOBAHHbIM Ha TEPMO3J/IEKTPNHECKOM 3CbCII)eKTe I'Ieanbe, 06bI4YHO npeaycMoTpeHo
OO0NO/THUTE/NIbHOE BCTPOEHHOE OXJlaXXAeHNE. 2T0 MOXeT 6bITb NPpUHYAUTE/NIbHOE BO3AYLLHOE
oxXnaxaeHune nian cnctemMa xnagareHta 3aMKHYTOro Lumkina. B kavecTBe albTEPHaTUBbI,

B HEKOTOPbIX TUMAX I'IpVI60pOB 0183 AONO/THUTE/IbHOTO KOHTPO/14 TEMIEPATYPbl NCMOJIb3YyETCA
ABuratesib CTVIp}'IVIHFa. B 6onee CTapbiX I'Ipl/l60an Ana AONOMHUTENBbHOIO OX1akaAeHnA
MCNO/b3yeTCA XXNAKOCTb C HMU3KOWN TOYKOW KUMNeHna, Hanpmmep 31aHo, Hapaay € BHELWWUHUM
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oxJIaXAeHNeM, HO 3TOT MeTO/ UCMOoJIb3yeTca Bce pexe. Kpome Toro, And 3amTbl
OT HexelaTe/IbHOM KOHAEeHCaL UM NCMOJb3yeTca AOMNOIHUTE NbHbI 060rpeB (a B HEKOTOPbIX
pexnmax - oborpeBaeMas npob6ootbopHas Tpybka).

4.4.2.4 CucmeMa eu3syasbHoOz20 omob6pa keHUss memnepamypol

Temnepatypa 3epkana, U3MepeHHas 3NeKTPUYECKMM TEPMOMETPOM, NPUKPENIEHHbIM

NoJ HWXKHel MOBEPXHOCTbIO 3epKasa, BbIBOAUTCA Kak TOYKa POChkl onpeaesieHHo Npoo6bl
Bo3ayxa. KoMMepueckmne npnbopbl, Kak NpaBuIo, BKAOYAIOT 3N1EKTPUYECKOE YCTPONCTBO
ConpsXKeHWsa TepMoMeTpa 3epkana 1 LMpPoBOro AncCnaes, O4HaKO B HUX MOTYT OblTb Takxke
npeaycMoTpeHbl LM POBbIE 1 aHAaNOTrOBbIE 3/1IeKTPUYECKME BbIXOAHbIe YCTPONCTBa A8 paboThl
c 060pyAoBaHMeEM AN perncTpauumn gaHHbix. 14 HenpepblBHOrO MOHUTOPUHIA aHa10roBoOro
BbIXOAa CUrHasa OT TepMOMeTpa 3epKasia MOXeT NPUMEeHATbCSA AnarpaMMHbIi camonucel,, HO
3TOT MeTOo/ MCNOJIb3yeTcs BCe pexe. HekoTopble rurpoMeTpbl 06ecneynBatoT OTAENbHbIN BbIXOA,
ana NTC 3epkana, oTanyHbIn oT MNTC, KOTOPLIN MCNONb3yeTCa AN KOHTPO/IA TeMNepaTypsbl.

4.4.2.5 dopmam npubopa

Kak npaBuno, nabopaTopHble rMrpoMeTpbl TOYKM POChl NPeACTaBAsAIOT COO0M CTeHAOBbIE UK
yCTaHaB/AMBaeMble B CTOVKe NPUOOpPLI, KOTOPble UCMOJIb3YIOTCA C TPy6Kamun ans otbopa Nnpob
BO3/Jyxa 13 BbibpaHHOro Mecta. [1po6ooT60pHbIE TPYOKM NOAOrpeBatOTCA, €C/IN UCMO/b3yeTCa
B TaKOM AuManasoHe TeMnepartyp, rae npucyTCTByeT puck o6pa3oBaHMa KOHAEHCaTa.

AnbTepHaTUBHBIN hopmaT NCMONb3yeT rofIoBKY AaTinmka ANCTaHLLMOHHOMO 30HAMPOBaHMA,
B KOTOPOW pacrnonoXeH 3/1eMeHT, OCHOBaHHBbIN Ha TepMoanekTpuieckoM apdekTe MNenbTbe,
3epKasio, ONTUYECKYIO CUCTEMY U CUCTEMY M3MepeHUA TeMnepaTypbl. B HekoTopbix cnyyaax
rosioBka ANCTaHLMOHHOIO 30HANPOBaHUA NpeAHa3HavYeHa AN NPOBeAEeHUS N3MePEHUT

B cBOOOAHOM aTMOocdepe, 6€3 NPUHYANTENbHON BEHTUASALUN.

44.2.6 BcnomozamenbvHbie cucmemMbl

[ns Toro 4To6bI 06€CMNEeYUTb BO3MOXHOCTb BM3yaNbHO Pa3IMiNTb Kanan nepeoxaaxaeHHon
BOAbI M KpUCTanbl IbAa Npu Temnepatype 3epkana Huxke 0 °C, B npnbop MoxeT 6bITb BCTPOEH
Mukpockon. HekoTtopble Npn6opbI B Liesx o6ecrnevyeHns aBTOMaTU4eCkon npoLeaypbl Takoro
onpeaeneHns cHabxeHbl CMOHTMPOBAHHbLIM Ha NOBEPXHOCTU 3epKasia LeTEKTOPOM, B TO BpeMSA
KakK B Apyrux npubopax Ncnosib3yeTca MeTo/, OCHOBAHHbIV Ha OTpaxaTe/IbHOM CMOCOBHOCTH.

B cucteme, ocHoBaHHOI Ha MMKPONPOLLECCOPE, MOTYT 6bITb NPEAYCMOTPEHbI aITOPUTMBI

AN4 nepecyeTa u BU3yaJIbHOro oTo6paxeHNs 3Ha4eHNM OTHOCUTENbHOM BAAXHOCTU. B 3TOM
cnyyvae BaxHo obecneynTb, 4TOObI NPUOOP TOHHO pasnnyan KOHAeHcaT B BUAE BOAbI 1 B BUE
nbfa. KpoMe Toro, peluatolee 3Ha4eHme AN NOAYHeHU NPaBUIbHbIX U Penpe3eHTaTUBHbIX
3Ha4YeHMN OTHOCUTENIbHOI BAAXHOCTM 6yAyT MMeTb KannbpoBKa 1 pa3MeLLLeHNe BHELLHEro
TepMoMeTpa. Ecnun paccumTbiBaloTCA Apyrue BeIMYUHbI BAXKHOCTU, Takue Kak 06beMHas fons
VAN COOTHOLLIEHWNE, pe3ynbTaT Takxe OyaeT 3aBMUCeTb OT AaB/IeHNs, KOTOpoe NGO n3mepseTcs,
NnM60 OCHOBbIBAETCA Ha 3aJaHHOM 3HaYeHUN.

Bo MHoOrmx I'IpVI60an npeaycMoTpeHa aBTOMaTun4eckasa npouegypa gnsa ceeaeHnsa K MUHNMYyMY
I'IOC!'IeLI,CTBVIVI 3arpsasHeHusA. OT0 MOXeT 6bITb LUK PEryApHOro HarpesaHuAa, npm KOTOpPom
NieTy4dune 3arpasHaoumne seulectsa MCnapAatoTca U yCTpaHAKOTCA C NOTOKOM BO3YyXa. Bo BpemMs
TakKoro uukKsja HarpeBaHuA I'Ipl/l60p 6)/,£l,eT nméo BbIBOAWTb MOBbILLUEHHbIE MOKa3aHWA, nmbéo
qJVIKCVIpOBaHHOG nocnegHee 3Ha4eHMe 0 TeX nNop, noka He BO30OHOBATCSA HOpPMaJibHbl€
noka3aHwus. MCI‘IOﬂb3)/IOTC$I Tak>e CUCTeMbI, nMpegycMaTpuBaroLLe aBTOMaTn4eCckoe
npoTupaHne 3epkana. TaM, rae 310 BO3MOXHO, Ka4eCTBO BO,EI,HOVI nnn ﬂe,D,FIHOVI MAEHKU KakK
noka3aresiga HACTOTbl MOXHO NoATBEPANTb NOCPEACTBOM BM3Yya/IbHOIo OCMOTPa.

[nsa npoeeaeHNs METEOPONOTUYECKNX M3MEPEHNI N AN 60NbLUMHCTBA 1abopaTOPHbIX
npYMeHeHnn Heo6xoaMM HeBO/bLLON HAaCcoC, KOTOPbIM NPOroHAa 6bl NPoby BO3AyXxa Yepes
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n3MepuTesbHyto kamepy. Heob6xoanmMo Takxxe 1 perynmpytollee ycTponcTso, KOTopoe
No3B0/A10 6bl yCTaHaBAMBATb CKOPOCTb NOTOKA BO3/yXxa, COBMECTUMYO CO CTabu/ibHbIM
(pyHKLUNOHNPOBaHNEM CUCTEMbI aBTOPErY/IMPOBaHUA TeMMepaTypbl 3epKasia, u npuemsiemyto
CKOPOCTb OTBETHOM peakLnn Ha U3MeHeHMs BAaXHOCTU. O6bI4HO 3TOr0 MOXHO A06UTbLCS,
NCNOJb3ys UroNbYaThbi KNanaH Mexay BbIXOAHbIM OTBEPCTUEM TMTPOMeTPa U HaCOCOM.

B HekoTOpbIx Npnbopax npefyCcMOTPeH BCTPOEHHbI Hacoc. OnTuManbHas CKOPOCTb

noToka BO3Jyxa 3aBUCUT OT B1Aarocofep>xkaHns npo6bbl BO3Ayxa 1 06bI4HO HaxoAUTCA

B npeaenax 0,25-1 n-muu-".

443 Mpoueaypa na6nopgenusn

[ns npaBunbHOTO OYyHKLMOHMPOBaHUSA TMIPOMeTpa TOYKM POChl HEOOX0AMMa Haaaexallas
06bemMHas CKOPOCTb MOTOKa BO34yXa, MPOXOASLLErO Yepes U3MEPUTENbHYIO KaMepy, XOTs
TOYHAsA CKOPOCTb O6bIYHO He ABASAETCA KPUTUHECKM Ba>KHOM. YCTaHOBKA Mronb4aToro kaanaHa
ANS 3TONM Lenu, pasMeLLaeMoro no xo4y NoToka 3a M3mMepuTesIbHOM Kamepo, N0-BUANMOMY,
6ynet Tpe6oBaTb KOPPEKTUPOBKM C Y4ETOM CYTOYHbIX KO/lebaHMin TemnepaTypbl BO34yXa.
Peskas koppekTMpoBKa MOTOKa BO3Ayxa byaeT KpaTKOBPEMEHHO HapyLiaTb paboTy rurpomeTpa.
JTio6ble KOPPEKTUPOBKM CneAyeT NPOU3BOANTL C 4OCTAaTOYHOM 3a6/1aroBPEMEHHOCTLIO AJ15
TOro, 4T06bl 4OCTUYL CTabubHONM paboThl Npubopa npexae, 4em 6yayT CHUMATbCA NOKa3aHuUs.
Heob6xoanmbiii 4nsa 3TOro nepnoj spemeHu 6yaeT 3aBnceTb OT LMKIa PEryMpoBaHns Kaxaoro
oTaenbHoro npubopa. Cneayer 03HAKOMUTLCA C UHCTPYKLMAMM MPOU3BOAUTENSA C TEM, HTOOI
noNy4YnTb Hadexallee npeacTaBieHne 0 CKOPOCTU NMOTOKa BO3/yxXa, KOTOPYIO ceayet
yCTaHaB/IMBaTb, N O NOAPOBGHOCTAX LMKIa PerynpoBaHns KOHKpeTHoro npubopa.

Cnepyet 4acTo NPOBEePATb COCTOSHME 3epKasia; Mo Mepe He06X0AUMOCTHM 3epKasio clieayeT
ounwatb. CrabunbHas pabota npnbopa HeobA3aTe/IbHO O3HAYaET, YTO 3epKaso ABgeTCA
4yncTbiM. Ero cneayet npomMbiBaTh ANCTUINMPOBAHHOWM BOAOW U TLLATE/IbHO BbICYLLNBATD,
npoTMpas MATKON TKaHbO MM NPUKacasCb BaTHOM Nanoyvkom ANS yCTpaHeHNA NtoObIx
pacTBOPMMbIX 3arpsA3HAIOLLNX BeLLLeCTB. Takke BMECTO TOro, YTo6bl BbITUPaTh Hacyxo, OOU/IbHYIO
Kansio BoAbl, MONaBLUYIO Ha 3epKasio, MOXHO OTBECTM C MOMOLL,bIO BaTHOW Nanoyku. Ecan
Kansto MOXHO OTBECTU, HE OCTaB/IAS CNefl0B, 3TO CYXUT MPMU3HAKOM YMUCTOTbI 3epkana. Ecnu
BM3ya/lbHO 3€pPKasio He BbIMAANT YNCTbIM U Ha HEM OCTaIUCh C/ieAbl OT NonasLUei BoAbl, TO
cnepyeTt NOBTOPUTb O4UCTKY. [pn 3TOM HEO6XOANMO NPOSABIATE OCTOPOXHOCTb C TEM, YTOObI

He nouapanaTb NOBEPXHOCTb 3epkana, 0CO6GEHHO TaM, IAe OHa UMeeT TOHKOe NoKpbITUE ANA
3aLUUTbl OCHOBbI MU IAe BMOHTUPOBAH AeTekTop-naeHTUdUKaTop Abaa/xunakon soabl. OgHako
eIMHMYHasA LapanmnHa Ha NOBEPXHOCTU, Kak NpaBuIo, He OyaeT HapyLiaTb paboTy npubopa.
Ecnn Bo3AyLWHBIA (DUABLTP He UCNOoNb3yeTcs, c/iedyeT NPOBOAUTL OYNCTKY, MO MEHbLLIEN

Mepe, exeHeBHO. B ToM ciyyae, koraa Bo3ayLHbIN (UIBTP MCNOMb3YeTCs, ero COCTOAHME
Haj0 NPOBepPATb NPY NPOBeAEHNM KaxAoro HabnogeHns. Habnogarento He cnegyer CToaTb
CAnLWKOM 6/113K0 K BXOAHOMY OTBEPCTUIO A5 BO3AyXa; HEO6XOAUMO Takxke CleAnTb 3a Tewm,
4TOObI BbIXOHOE OTBEPCTUNE He 6bl10 3a610KMPOBaHO.

Mpwn cHaTum nokasaHum npu Temnepatype 0 °C nan Hxe HabaopaTtento ciegyet
onpeaennTb, ABNAETCA I KOHAEHCAT Ha 3epKasie nepeoxaaxaeHHOW BOAON NN Nb[0M.

Ecnn He npeaycMOTpeHO aBToMaTu4eckoe onpejesneHune, Habnogatento ciefyeT oCMoTpeTb
3epkarno. [paBnnbHOCTb paboTbl 11060 aBTOMaTUHECKON CUCTEMBI LO/I)KHA BPEMS OT BPEMEHU
nNpoBepATbCA.

[nsa cambix xopoLnx Npn6opPoB rpaHuLLbl HeonpeaeneHHocTn coctasnsatot £0,1 KB wumpokom
AnanasoHe 3HaveHui Toukm pockl (01 —60 °C go 50 °C). MNorpeLwHocTb NPU NCNOb30BaHNN
6yneT 3aBUCETb OT MOTPELUHOCTU KaTMOPOBKN 1 ApYrx hakTOPOB.

4.4.4 PasmeweHue u yctaHoBKka npubopa

KpI/ITepVIl/I, COMMacHO KOTOPbIM C/1eAyeT yCTaHaB/IBATb y3€/1 AaT4UKa, aHa/10rM4Hbl KDUTEPUAM
ansa noboro acnmpaunoHHOro rmrpomMeTpa. Kak npaBunio, OHN MeEHee CTporune, 4em AnA
NCUXPOMETPa Nan gat4nka OTHOCUTENbHOM BNAXHOCTU. DTO 06BbACHSETCS TEM, 4HTO TOYKa
POChbl N1 TOYKa UHEA B npo6e BO34yXa HE NOABEP>XeHA BINAHUIKO N3MEHEHUM TeMnepartypbl
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OKp)/)KaIOLLI,el‘/’I cpeabl npu ycsioBnn, 4To OHa OCTaeTCA BCE BPEMSA BblLLIE€ TOYKU POCHI. Mo aTon
npun4nHe HeT HeO6XO,CI,VIMOCTI/I B YCTAaHOB/1EHUN MeTeOpOﬂOFVNeCKOIZ 6y,CI,KI/I. ,ﬂ,aTLIl/IK cnenyert
pa3MelaTtb Ha OTKPbITOM NMPOCTPAHCTBE, N OH MOXET ObITb CMOHTUPOBAH Ha ctonbe BHYTpU
3alWNTHOIO KOpnyca Co BXOAHbIM OTBEPCTUEM A1 BO3AYyXa Ha HeOéXOﬂ,I/IMOM YPOBHE.

[nsa Tex rurpomMeTpoB, B KOTOPbIX TpebyeTcs o6ecneynTb NOTOK BO34yXa, MPOXOASLLErO
yepes npubop, HeobxoanMa cnctema ans obecnevyeHms nogaym npob sosagyxa. [na

3TOro 06bIYHO UCNOb3yeTCs HEGObLLOM HaCOC, KOTOPbIN LOMKEH BbITATMBATb BO34YX

13 BbIXOAHOIO OTBEPCTUS U3MEPUTEIbHOM Kamepbl 1 0T6pacbiBaTb €ro noganblue

OT KaHana, npeAHa3Ha4eHHOro A1 NPUTOKa Bo3ayxa. B HekoTopbIx Clyvasix HacocC aBnseTCs
HeoTbem/IeMOW YacTblo rurpomeTtpa. Cneayet nsberatb peLUPKYNsaLUN BO3AYLLIHOIO NOTOKa,
NOCKO/bKY NpK 3TOM MeToz 3abopa Npob cunTaeTCsl HenpasBu/bHbIM, XOTS NPU CTabUIbHOMN
paboTte npnbopa coaepxaHne BOASHOIO Napa B BbIXOAHOM OTBEPCTUN [LOMXKHO OblTh

B 1eCTBUTENIbHOCTU TaKNM Xe, KaK Y BXOAHOI0 OTBEPCTUS. PeLpkynsumnm Bo3ayxa MOXHO
nsbexaTb, €C/IN pa3meLLaTb BbIXOAHOE OTBEPCTUE BblLLe BXOAHOIO OTBEPCTUS, XOTS 3TO
MOXeT OKa3aTbCsa Hea(p(EeKTUBHBIM, €C/IU B 3TOM C/10e aTMOCepbl BepTUKaNbHbI rpagueHT
TemnepaTypbl BO3ayxa OTpULLaTeNbHbIN.

B cnyuvae, korga npnbop nNocTosHHO paboTaeT Ha OTKPLITOM NPOCTPAHCTBE, HEO6XO0ANMO
npenycMoTpeTb Haln4ne Bo3ayLLHOro punbTpa. STOT PUALTP He JOMIKEH Co3aaBaTb
CyLLLeCTBEHHbIX MPENATCTBMI NOTOKY BO3JyXa, MOCKO/bKY Takoe 6/10KMpOBaHNE MOXKET
NpuBeCTU K 3aMeTHOMY NMaAeHUIO AaB/IeHNs BO34yXa 1 NMOBAUATb Ha TeMnepaTypy KOHAeHcaumum
B U3MepuUTeNIbHOM KaMepe. B kayecTBe Takoro ouabTpa MoxeT ObITb NCMONb30BaH
MeTasllokepaMmyeckmii punbTp, CNOCOOHbBIN 3axBaTbiBaTb BCE HaCTULLbI, 3@ UCK/TIOYEHWEM
MesibY4anLLIMX a3P030/IbHbIX HacTuL,. Ero npenmyLLecTso 3ak104aeTcsa B TOM, 4TO OH MOXeT /1erko
nporpeBaTbCA C MOMOLLLbIO 3/IEKTPUYECKOrO 3/1IeMeHTa 1 TakMM 06pa3om NoaaepXKMBaTbCs

B CYXOM COCTOSIHUM NPpU Nto6bix ycnoBmax. OH 6onee NPoYHbIiA, 4eM pUnbTpbl MeMOPaHHOMO
TMNa, n nyylle noaxoAuT A8 NPonycka NoToka BO3AyXa C OTHOCUTE/IbHO BbICOKMMM
CKOPOCTAMM, HEO6XOAUMBIMU MPU UCMONBb30BAHUN METOAA C OX/TaXKAEHHbIM 3epKasom

B CpaBHEHMM C MeToAoM copbuun. OaHako, C APYrol CTOPOHbI, MeTanan4yecknii GubtTp

MOXeT ObITb 60/bLUE NOABEPXKEH KOPPO3UM MOJ, BO3AENCTBMEM HAXOAALLMXCA B aTMOCdhepe
3arpA3HALWMX BELWECTB, YeM HeKOoTopble MeMOpaHHble (OULTPbI.

Mpu akcnnyaTtaumm NpM6GOpPOB, B KOTOPbLIX TPEBYEeTCA NCMONb30BaTh CUCTEMY OTOOPa NPO6
BO3/yXa, HEOOXOAMMO Y4UTbIBaTb BO3MOXHbIE U3MEHEH NS JaBNeHMSA BO Bpems oT6opa npob
BO3Ayxa. B cnyyae nepenana AaBneHus ns-3a punbTpa v AANHHOM TpyOkn npo60oT6opHUKa
3Ha4YeHMA TOYKM POCbl MOTYT OKa3aTbCs 3aHMXXeHHbIMWU. ECnn faBneHne Bo3ayxa B 30HANPYEMOM
o6beMe Haj, 3epKasioM 3Ha4YMTeIbHO OT/INYAETCA OT AaB/IEH NS OKPY>XKaloLLLelt Cpefbl, ero
Heo6X0ANMO U3MEPUTb U HaAnexallnum 06pa3oM y4yecTb U3MeHeHMe TeMnepaTypbl TOYKU POCHI.

4.4.5 Kanu6poBka n MHCNeKL A B NOJIEBbIX YC/IOBUAX
4.4.51 Kanu6poeka

[MrpomeTp TOUYKM POChI AOKEH 6blTb OTKAaIMOPOBaH Mo TeMMepaType TOYKM POChI
OTHOCMTE/IbHO 3TasloHa TOYKU POChI, 4TO OOLIYHO BbINONHAETCA B nabopaTtopumn. Kannbposka
MOXeT MPOBOAUTLCS HEMOCPEACTBEHHO MO MEPBUYHOMY reHepaTopy TOHKM POChl UK

nyTem CpaBHEHUA C OTKaAMOPOBAHHBIM U NPOC/EXNBAEMbIM TMFPOMETPOM TOYKM POCHI

C MCNOJIb30BaHNEM B Ka4eCTBe nepeaaTo4HON cpeabl t060ro CTabuabHOro UCTOYHMKA
B/1aXKHOTO rasa, KoTopblvi 6yeT 0O4HOBPEMEHHO OTOupaTbCca o6oumm rurpometTpamn. Jns
NPUMEHeHNS KaNMOPOBKM B HEKOTOPBIX C/TyYasx NokasaHWUa rMrpomeTpa TO4KM POCbl MOTYT
6bITb CKOPPEKTUPOBaHbI (Hanpumep, C NOMOLLLbIO NporpaMmMHoro obecneyenuns). B aopyrux
Cnyvasx 4aCTUYHO UM NOJTHOCTBIO OCYLLECTBUTL KaMBGPOBKY MOXHO MyTeM HaCTPOKM
3N1eKTPOHUKN. Kak BapmaHT, MOXXHO NPUMeHATb apudmeTndeckmne nonpaskm, 0CO6eHHO
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Bﬂa60paTOprIX ycnoBuax. BHe 3aBMCMMOCTHM OT CTeneHu NPpUMEHEHNA Ka}'ll/l6pOBO‘-IHbIX
nonpaBokK Nan CIZ))/HKLI,I/IVI HEO6XO,CI,I/IMO Y4unUTbiBaTb BCE OCTATO4YHbIE OLINBKN KaK KOMMOHEHTbI
NnOrpewHoOCTN NP NCNo1ib3oBaHNn an60pa.

Mpu ncnonb3oBaHMK Kakoro-nMbo conyTCTBYIOLLEro AaTyMKa TeMnepaTypbl BO3/yXa ero Takxe
Heo6xoAnMO oTkannbposaTtb. ObLMe ykazaHWa NO KaNMOPOBKe TEPMOMETPOB MPUBEAEHbI

B HacTosLLLEM TOMe, rMaBsa 2. [115 ncnonb3oBaHUs Ha BO3Ayxe TepMOMETP 6o kanmbpyetca

Ha Bo3Aayxe, TM60, Npu KaING6POBKe B BaHHE CXXNAKOCTbIO, ,ONYyCKaeTCAa COOTBETCTBYOLL,AA
AONOMHUTENbHAA NOTPELLUHOCTb ANA MPUMEHEHUSA 3TOW KaIMOPOBKM K U3MEPEHMAM Ha BO3AyXe.
Cioja OTHOCATCS KOMMOHEHTbI, 06YC/IOBAEHHbIE APYTMM MPOLLECCOM CaMOHarpeBaHus

Ha BO3Ayxe, APYrMM TeN100O6MeHOM C BO34yXOM U panauMoHHbIMU 3 dekTamu.

Ecnm rurpomeTp onpepenser OTHOCUTENbHYIO BAaXXHOCTb Ha OCHOBE M3MEPEHHbIX TOYKM POChHI
1 TemnepaTypsbl, Take BaXHO OTKa/IMOPOBaThb BbIXOAHOW CUTHaN OTHOCUTENBbHOM BAAXHOCTH.
XoTs, B MPUHLMME, 3TOT BBIXOAHOM CUrHaN MOXeT ObITb OTKanMbpoBaH HenocpeaCTBEHHO

MO OTHOCUTE/IbHOM B/IaXXHOCTU, 06bIYHO 3TO 3aBUCUT OT TeMMepaTypbl U MO3TOMY 34eCb
noHaaobuTca obLIMpHas MaTpuLLa KaMGPOBOYHbIX 3Ha4YeHMn. bonee adhpekTUBHLIN NoaxoA,
3aK/1l04aeTcs B TOM, YTO6bl 06ecneynTb OLLeHKY OTHOCUTENIbHOW BNaXXHOCTU MO 3Ha4YeHUAM
TOYKM POCHI M TeMMepaTypbl, K KOTOPbIM yxe OblIM NPUMeHeHbl KaTMOGPOBOYHbIE MONPABKMX,

N 3TO MOXeT ObITb CAeNaHO Kak NOJIHOCTbIO apudMeTUyeckm, Tak 1 B BUAE NONPaBok,
npumeHsaembix B npubope.

4.4.5.2 Uncnekyus e noneawix ycnosusx

YuutbiBas TOT (hakT, 4TO NPpUBOP C oxNaxaaeMblM 3epkanom, paboTaloLmii B NOJIEBbIX YC/TOBUSX,
NoJBepPXeH BAUSHUIO LLesoro psaaa akTopoB, BAMAIOLWMX Ha ero 3peKTUBHOCTb, cneayet
perynfapHo NpoBOAUTb €ro CPaBHEHMWE C 3Ta/IOHHbLIM MPUOGOPOM, HaNnpUMep, C NCUXPOMETPOM
AccMaHa, ApYrM rMrpoMeTpoM C OXaxAaeMbIM 3epKasioM Uan Aaxe npubopoMm Ans
N3MepeHna OTHOCUTENbHOM BAAXHOCTW. [pnbop, KOTOPbI MOCTOAHHO 3KCMTyaTupyeTca

B MNOJIEBbIX YC/I0BUAX, JO/IKEH €XeHeAe/IbHO NoABepraTbCa Npoueaype KOHTPOIbHbIX
nsMepeHuii. CneayeT UCNOJIb30BaTb BO3MOXHOCTU A5 MPOBEPKN PYHKLLMOHNMPOBAHUSA
npubopa Npu To4Kax Pochl M ToUkax nHes. B cnyyae, koraa Temnepartypa 3epkana Huxke 0 °C,
cnepyet HabntoaaTh 3a NOSABEHNEM KOHEHCaTa, €C/IM 3TO BO3MOXHO, BU3yasibHO, C TEM YTOObI
onpeaennTb, 4TO NpeAcTaBaseT CO60M KOHAeHCAT NepeoxaaxAeHHY0 BOAY UK Nea,.

O,CI,VIH M3 BO3MOXHbIX METOA0B KOHTPOJIA 3aK/1H04a€TCA B CPABHEHUN NU3MEPEHHbIX 3HaYeHun
TeMNeEpPaTypbl 3€pKasia CO 3Ha4eHNAMU TEMINEPATYpPbl BO34YyXa, B TO BpeEMA, KOraa cucrema
TEPMOpPEryimpoBaHnAa rMrpoMeTpa OTK/Il04eHa. I'IpOBepKy Jy4dule BCero npoBoanTb,
MaKCMMa/1IbHO OTKPbIB 3€PKas0 A/id A0CTYyMNa OKPYy>XakoLlLero Bo3gyxa N CHAB KPbILLUKY FOJIOBKU.
I'IpOBepKy Jiy4dule BCero nposoanTb Nnpu CTabUbHbIX YCNOBUAX N OTCYTCTBUU KOHAEHCALLNN.
B SAICHbIV CONHEYHbIN OEHb cneayert obecnevynTb 3aTeHEHME Aatynka n BCaCbiBalOLWLEro
nany6Ka M AaTb BO3MOXHOCTb YCTAHOBUTbCA TEPMUNYECKOMY PaBHOBECUIO. ﬂ,}'lﬂ TOro YTObbI
npoBepka nmMmesna CMbICn, HeO6XO,EI,VIMO, YTOObI 3€pKaJio 1 ero Kkopnyc JoCTurin temnepartypbl
OKp)/)KaIOLLI,el‘/’I cpeabl. DT0 MOXET 3aHATb 3Ha4YMUTE/IbHOE BpeMA nocie npekpawieHna
HOpMa)’IbHOVI aKcnayatauunn.

He3aBucmmas npoBepPKa B MNOJIEBbLIX YC/TOBUAX YCTpOVICTBa I'IpeO6pa3OBaHVIFI ChrHana

OT TEPMOMETpPA 3€pKasia MOXET ObITb nposeneHa npy noMowmn MMNTaUnn Takoro curHana.

B cny4dae npuMeHeHUs MnTC MOryT 6bITb NCMO/Ib30BaHbI CTaH,CI,apTHbIVI MarasuvH COI'IpOTVIB)'IeHVII7I
nnn ﬂ,eKaﬂ,HblVl MarasunH COI'IpOTVIBJ'IGHI/IVI M KOMMNNEKT COOTBETCTBYOLLNX Ta6}'IVILI,. I'Ip|/| 3TOM
MOXeT I'IOTpe6OBaTbC$I TakKXe cneynasibHOE )/CTpOVICTBO conpaxeHna nMmmtatopa C 6/10KkOM
peryampoBaHuna rurpoMeTpa.
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4.5 TMrPOMETPbI, OCHOBAHHbIE HA NOITOLWWEHUMA
SNNIEKTPOMATHUTHOIO U3NTYYEHUA

Monekyna Boabl nornowaet MW B psise AMana3oHOB A/IMH BOH U Ha AMCKPETHBIX A/IMHAX
BOJIH, M 3TO CBOMCTBO MOXHO UCNO/1b30BaTh A/15 onpeAeneHNs MONeKy/IIPHOM KOHLEeHTpaLmm
BOASIHOTO Napa B rase. Hanbonee nogxoasaLmMMm ans 3ToM e y4acTkamum 31eKTPOMarHUTHOro
cnekTpa aBnsoTca YO n K. CooTBETCTBEHHO 3TU METOAbl HacTO KAacCMPULMPYIOTCS Kak
onTu4Yeckas rMrpomMeTpus uiau, 4tTo 6onee NpaBUIbHO, abCopbLUMOHHas 31eKTPOMarHUTHas
rUrpoMeTpums.

ﬂ,aHHbIVI MEeTOo4 OCHOBAH Ha M3MEPEHUUN ocnabneHus M31y4eHuna B nosiocax nornouieHnA
BOAAHBLIM MapoOM Ha Tpacce Mexay MCTOYHUKOM U3JTYHEHUA N AETEKTOPOM. C)/LLI,eCTByIOT ABa
OCHOBHbIX M€TOa A1 onpeaesieHna CtenedHun ocnabneHus n3ny4eHnsa:

a) nepepaya U3NyyeHUs Ha ABYX AJIMHAX BOJIH, Ha OAHON N3 KOTOPbIX OHO aKTUBHO
nornoLwLaeTcs BOASHbIM NapomM, a Ha Apyro — nnbo coBCeM He NornoLLaeTcs, IM60o
norsiolaeTcs o4eHb c1abo: B TOM CNyyae, KOraa Ans reHepauum U3ny4eHus Ha ABYX
pa3sHbIX A/IMHAX BOJIH UCNO/b3yeTCA OAUH U TOT XK€ UCTOYHUK, MOXHO MMETb TOUYHbIE
CBeleHWNSI O COOTHOLLEHUMN 3HAYEHUN UX MHTEHCUBHOCTU. 3Mepsis COOTHOLLEHUS
3Ha4YeHUMN UX UHTEHCMBHOCTU Ha NPUHUMaLOLLLEM YCTPONCTBE, MOXHO OnpeaennTb
ocnabneHne abcopbUPOBaHHOTO U3/yHYEHUS C U3BECTHOM A/IMHOM BONHbI. Hanbonee yacto
B KayeCTBe MCTOYHMKA NPU 3TOM UCMO/b3yeTCs BO/ibppaMoBas naMna HakanmMBaHuUs,
o6opynoBaHHas cBeToUNLTPOM A8 BblAe/ieHUs napbl A41uH BonH B K AnanasoHe.
[nviHa nsmeputenbHoi 6a3bl COCTaBAAET B JaHHOM C/lyyae, Kak npasusio, 6onee 1 M.

b) nepepaya nznyveHuns c GUKCUPOBAHHOM MHTEHCUBHOCTBIO B Y3KOM JMana3oHe
K NpoKannbpoBaHHOMY NPUHUMalOLLLEMY YCTPOMCTBY: Hanboee 4acTo B Ka4ecTBe
NCTOYHMKA U3/Ty4YeHMs NCMO/b3yeTCa ra3o06pasHbii BOAOPOA: CMEKTP N3NYYeHNs
BOAOPOAA BK/IOYAET CnekTpanbHyto nHuio JlaimaHa-anbda (121,6 HM), koTopas
coBMnajaeT C MOA0CON NOrOLWEeHNs BOAAHBIM NapoM B YP obnacTtu, rae Habntopaetcs
COBCEM He3HauyuTeNbHas abcopbLMsA CO CTOPOHbI APYTrMX OObIYHbIX aTMOCEPHbIX Fa30B.
[nvHa nsmeputenbHoi 6a3bl COCTaBNAAET, Kak NPaBUI0, HECKO/IbKO CAHTUMETPOB;

O6a Ttuna rT’MrpomMeTpoB, OCHOBAHHbIX Ha ocnabneHun S/IEKTPOMArHUTHOroO N3ny4eHusA, Tpe6leT
yacTon Ka}'ll/l6pOBKl/I M 6onblue npuUrogHbl 4NAa U3SMepeHns M3MEHEeHN KOHUEHTpaL 1 BOAAHOTO
napa, 4em Ana namepeHunA abCoNtoTHLIX 3Ha4YeHUN. Hanbonee yacto Takme TMrpoMeTpbl
NPUMEHAKTCA A9 MOHUTOPWHIa Nnponcxogawmx c 60/1bLION YaCTOTOMN N3MEHEHU BJZ1aXXHOCTW,
NOCKOJIbKY Npun 3TOM METOAE HE Tpe6yeTC$| OOCTUXEHNA paBHOBECKA AaB/1I€EHUA BOOAHOIO
napac I'IpO6OVI. [MocTosHHas BPEMEHN ONTUYECKOIo rTMrpoMeTpa CoCTaB/IdAeT 06bI4YHO BCEro
HECKOJ/IbKO MUJIJTUCEKYHA,. Mcnonb3oBaHMe ONTUYECKMX T’MrpoMeTpPoB OrpaHN4YMBaeTCA NNLLb
Hay4HO-uUcciegoBartes bCKOW AeATENbHOCTbIO.

4.6 BOJIOCHOMW TUTPOTPA®
4.6.1 O6ume coo6pakeHuns

[nunHa Bonoca, kak 66110 06HapyxkeHo, ABNseTCs DyHKLMEN, B NEPBYIO O4epeab,
OTHOCUTE/IbHOM BAAXXHOCTU BO3/4yXa NO OTHOLUEHUIO K HACLILL,EHWIO Haj BOAOW B XXU/AKOM
CcoCTosiHMM (Mpu4eM Npu TemnepaTtype Bo3ayxa Kak Bbilue, Tak v Huxe 0 °C) n Bo3pacTaeT
npuMepHo Ha 2-2,5 % npu nsmeHexnmn snaxHoctu ot 0 % OB go 100 % OB. Ckpy4nsaHue
BOJIOC 1719 NOlyYeHWNS MONEePeYHOro cevyeHns B popmMe 3/1/IMNcCa U pacTBOPEHME XKMPOBbIX
BELLLeCTB C MOMOLLbIO CNPTa NPUBOANT K YBE/IMYEHNIO COOTHOLLIEHUSA MeX /Ay NI0LLaAbto
NMOBEPXHOCTU U 3aMKHY TbIM O6bEMOM U YMEHbLLEHWNIO KO3 UL MEHTa MHEPL MU, HTO OCOBEHHO
Ba>XXHO MPW NCMOJIb30BaHUN Npnbopa Npu HU3KMX TemnepaTypax Bo3ayxa. Kpome Toro,
(pyHKUMNS pearnpoBaHns BONOC Ha U3MEHEHWE BAaXXHOCTN CTAHOBUTCS 6nXKe K IMHENHON,
XOTSl MPOYHOCTb MUX Ha pPacTsXeHne yMeHbluaeTca. 115 TOUYHbIX U3SMePEeHNin NpeanoYTUTEIbHO
NCNoJ/b30BaTh 3/1IEMEHT U3 OAHOrO BO0CA, OAHAKO A1 NPUAAHUSA d/1IEMEHTY onpeae/ieHHON
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NPOYHOCTUN UCMO/b3YeTCA, KaK MPaBuUIo, XryT U3 BONOC. Xummyeckas o06paboTka C NOMOLLbIO
cynbuaos 6apus (BaS) nnu Hatpus (Na,S) nossonsert euie 60sblue Npr6anN3NTb YHKLMIO
OTBETHOM peakLnn K IMHENHON.

BonocHom FVIFpOFpan cHuTaeTcda noaxogAaunmm, Xotad U He O4e€Hb TOYHbBIM I'IpI/I60pOM ans
MCNOJ/1Ib30BaHUA B TAaKNUX CUTYaUUAX NN B TakKUe Nepnobl, kKorga o4eHb peaku niam coBcem
He Ha6}'IIO,EI,aIOTCﬂ SKCTpEMa/ibHbl€ U O4€Hb HU3KNE 3HAYEHUA BJZIAXKHOCTA. MexaHunsm
AaHHOTo np|/|6opa AO/1XKEH 6bITb MO BO3MOXXHOCTU MakKCMMaibHO NpoOCTbIM, AaXxe eC/in npu
3TOM BO3HUKAET HeO6XOLI,I/IMOCTb npuMeHeHns He/IMHEeNHOM LiKanbl;, 3TO 0CO6EHHO BaXHO
B MPOMbILWTEHHbIX pa|7|0Hax, NOCKOJIbKY 3arpAa3HAaoLlme Bo3ayx seliecrsa MOryT B/INATb
Ha NOBEPXHOCTb ABUXYLLNXCA yacTein MexaHM3ma n YBE€/INYNBaATb TPEHNE MeXAY HUMN.

CKOpPOCTb pearMpoBaHus BOJIOCHOTO rurporpada Ha usMeHeHue BAaXXHOCTN BO34yXa CUJIbHO
3aBMCUT OT TeMnepaTtypbl Bo3ayxa. [Npu temnepatype —10 °C nHepuusa npubopa npMMepHoO

B Tpu pa3a 6onblue, 4em npu Temnepatype 10 °C. [Npu 3Ha4eHnsax Temnepatypbl Bo3gyxa ot 0
£0 30 °C v oTHocuTenbHoOM BnaxHoctu ot 20 % OB no 80 % OB xopowwnii rurporpad 3a nepuop,
0KOM0 3 MUHYT A0/KeH nokasatb 90 % ckauykoo6pa3HOro N3MeHeHMs BAaXHOCTU.

Xopowunii rurporpacd B Hagnexallem COCTOSHUN AOIKEH PErMCTPUPOBaATh OTHOCUTE/bHYIO
BJTQXHOCTb MPU YMEPEHHbIX TEPMUYECKUX YCTOBUAX C NorpeluHocTbio £3 % OB. Mpwu 6onee
HM3KOW TeMnepaType NorpewHocTb 6yaet 6onbLue.

B cnyyasx, koraa Heo6xo4MMO NoslyvaTb JOCTOBEPHYIO MHOPMaLMIO NPU HU3KUX
Temnepartypax, cneayet UCnosib30BaTb NpeaBapuTeIbHO CKPYY€eHHbIe BOTOCHI (Kak 3TO
OMUCaHO BbILLE).

4.6.2 Onucanue

[eTtanu mexaHnsMa BOJIOCHOTO rurporpada MoryT pasnmyaTbCs B 3aBUCUMOCTU

oT npousBoanTens. Hekotopble Npubopbl cCHabxeHbl Npeobpa3oBaTeneM Ans obecrnevyeHns
3N1eKTPUYECKOro CUrHana; Npm 3TOM MOXeT Takxe obecneynBaTbCs PyHKLMSA IMHeapu3aLmnm,
Tak 4TO obLLas peakuns npubopa CTaHOBUTCSA IMHENHON MO OTHOLUEHMIO K U3MEHEHUSAM
OTHOCUTE/IbHOW BJIaXKHOCTMU.

B BonoCHOM rurporpade ncnonb3yercs KryT U3 BoJIoC, YAepXunBaeMmblil NOA Nerknum
HaTsXKeHneM He6GOoNbLLIONM NPYXKUHOM U COeAMHEHHBIN C NULLYLLIMM pbl4aromM Takum obpasom,
4TOObl OTMEYAsIOCh KaxA0e U3MEHEHMEe ANNHbI XryTa. [lepo Ha KOHLe NMLYyLLero pblyara
HaxoAMTCA B KOHTaKTe C 6yMaXkHOM NEHTOWN, 3aKpenIeHHOM BOKPYT MeTa/Inyeckoro

LUANHAPA, U PETMCTPUPYET YII0Bble NepeMelleHns poliyara. LiunnHap Bpatyaerca Bokpyr
CBOE OCU C NOCTOAHHOW CKOPOCTbIO, ONpeaensiemMon ABMKEHNEM MeXaHNYeCKNX YacoB.
CKOpOCTb BpallleHNs COCTaB/IF€eT, Kak NPaBuniIo, 0aMH 060poT NGO B Heaento, NGO B CyTKMN.

Ha 6ymakHyto neHTy B BUAE LUKanbl HAHECEHa OCb BPEMEHUW, KOTOpas NPOXOANT NO OKPYXKHOCTH
LUINHAPA, Y OCb BIAXKHOCTU, MapasnienbHas ocn umuamiapa. Lnnuuap obel4Ho yctaHaBAnBatoT
BEPTUKAIbHO.

MexaHVI3M, CBFI3bIBaIOLLI,VIVI I'IVILLI)/LLI,I/II\/’I pbl4ar Cco XrytomMm m3 Bos10C, MOXET BKJ/TlO4aTb B cebs
cneynazibHO CKOHCTPYUPOBAHHbIE Ky/1la4kKK, KOTOPbIE npeo6pa3yr0T HeNMHENHOoe YOonnHeHune
BOJ1IOC B OTBET HAa U3MEHEHMUS BNAXHOCTU B IMHENHOE yrnoBoe nepemeLlLeHne pboldara.

B kavecTBe BONOCA B BO/OCHbIX rUrporpagax MoxeT 6blTb MCNOJIb30BAHO U CUHTETUYECKOE
BOJIOKHO. [1pn ncnonb3oBaHnM Yei0Be4EeCKOro Booca ero o6bl4HO npexje o6pabaTbiBatoT
(cM. N. 4.6.1) C LeNblo NOBbILLIEHNS TMHENHOCTM €ro peakLn U yMeHbLIEHUSI UHEPLLUK, XOTS 3TO
W MPUBOAUT K YMEHbLUEHWIO MPOYHOCTU Ha pacTsxeHue.

MULwyLWwnin pelvar n 4YacoBoe yCTPOMCTBO MOMELLLAIOT, Kak MpaBuao, B QyTASpP CO CTEKAAHHBIMU
CTeHKaMu, KOTopble MO3BONAIOT Hab0AATb 3a perncrTpaumnert 3Ha4eHnii BAaXKHOCTH,

He npukacasacb kK caMmoMy Npubopy; NPU 3TOM OAHa CTeHKa pyTiapa OTKpbITa C TeM, YTOObI
BOJIOCHOW 3/1eMEHT pa3meLLasca Ha OTKPLITOM NPOCTPaHCTBE 3a NpeaenamMn yTaapa.
bokoBble cTeHKkM pyTngpa oTaeNleHbl OT OCHOBaHWUSA, OAHAKO CTEHKa, NPOTUBOMONOXHas
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BOJIOCHOMY 3/1EMEHTY, MPUKpPen/eHa K OCHOBaHWUIO NPU MOMOLLM WapHMpa. Takoe yCTPOMCTBO
obecneynBaeT CBOGOAHBIN A4OCTYN K HaCOBOMY LIMIMHAPY U K BOJIOCHOMY 3/IeMEHTY. DeMeHT
MOXeT ObITb 3aLLMLLEH OTKPbITbIM CETYATLIM OrpaxAeHUeM.

4.6.3 Mpoueaypa HaGnopgeHni

Mepep cHATMEM NOKa3aHUI NO BOIOCHOMY rurporpady cieayeT cierka noctyvartb
nanbLeM C TeM, YTO6bl CHATb Kakoe Obl TO HY Obl1I0 TPEHNE B MeXaHUYeCKON cucTeme.
lurporpad He cneayeT NoO BO3MOXHOCTU TPOraTb B NEPUO/ MeXAY CMEHOM ByMaxHbIX IEHT,
3a UCKJII0YEHEM MOMEHTOB, KOrAa AeNlaloTCA MOMETKN BPEMEHMU.

MNMoka3aHuna c BonocHoro rurporpada, kak npaBuio, CHUMatoTcs ¢ okpyrneHnem go 1 % OB.
Heo6xoAnMO y4unTbIBaTh TOT pakT, YTO NPUOOP N3MepsAeT OTHOCUTENbHYIO B1aXHOCTb

MO OTHOLLIEHWNIO K HACbILLLEHMIO Haj, BOAOW B XNAKOM COCTOSHUM Aaxe Npu Temnepartype
Bo3ayxa Huxe 0 °C.

BnaXxkHOCTb BO3JyXa MOXET U3MEHATLCA O4eHb OLICTPO, U NO3TOMY O4EHb BaXXHO TOYHO
NPOoCTaBAATb OTMETKM BpeMeHU Ha rurporpade. Mpu 3ToM NULIYLLKMIA pblYar cneayet
nepemelaTb TO/bKO B HanNpaB/iieHNN YMeHbLLIEHUS BAaXHOCTN Ha OyMaxkHOM neHTe. [leno

B TOM, 4TO BOJIOChI B pe3y/ibTaTe Takoro nepeMeLLeHns NpoBucatoT, U 419 BO3BpaLleHnsa nepa
06paTHO B Haja/1exalllee MosoXeHNe NCMONb3yeTCs HaTaArMBatoLw,aa npyxunHa. OaHako npu 3Tom
MoxeT HabntoaaTbca apekT rmcrepesnca, KOTOPbIN NPOSABAAETCSA B HEBO3MOXHOCTU /14 Nepa
BEPHYTbCS B €70 NepBOHaYasibHOE NOJIOXKEHME.

4.6.4 PasmeuieHme n yctTaHoBKa

lurporpad cnegyet ycTaHaBAMBaTb B NCUXPOMETPUYECKON ByaKke. AMMUaK OKa3blBaeT CUIbHOE
HeraTMBHOE BNMSHME Ha HaTypa/bHbI BOJOC, pa3pyLuas ero. B cBa3u c atum cnepayet usberatb
pa3melleHna NpM6oOpPOB B HENMOCPEeACTBEHHOM 6/1M30CTH OT KMBOTHOBOAYECKMX MOMELLEHNI

W NPOMBILLIEHHBIX MPEANPUATUI, NCNOb3YOLWUX aMMUaK.

4.6.5 UCTOYHUKMN OLUNOKM
4.6.5.1 CMmeuwjeHue Hynsa

[To HEBbISACHEHHBIM NMOKa OKOHYaTeIbHO npn4nHamM HyneBoeE nokasaHme rmrporpaqaa MOXeT
n3MeHnTbCA. Hanbonee BEPOATHAA NPUYMHA 3TOI0 3aK/1H04ae€TCA B TOM, 4TO BOJ1OChbI 6bin
NnoABEPIrHYThbI I/I36bITO‘-IHOMy HaTAXEHUIO. Hanpmmep, BOJ1IOCbl MOTYT BbITATMBaTbCA, €CJIN
OTMETKN BPEMEHU NPOU3BOAATCA B HAalMpaB/I€HNN YBEJIMHEHNSA BJIAXKHOCTU Ha 6yma>|<H017| NeHTe
M1 B ciyvae 3akKJIMHNBAaHNA Me€XaHU3Ma erporpacba npn YMEHbLUEHNN B/1AXKHOCTW. HyneBoe
NMnokKa3aHNe MOXET TakKXe NM3MEHATbCA, €C/TN FVIFpOFpan COOEPXKNTCA B TEHEHNE ANTNTE/IBHOTO
BpeMeHN B O4E€Hb CYyXOM BO34yXe, OAHAKO 3TO U3SMEHEHNE MOXXHO YCTPAaHUTb, NTOMECTUB I'Ipl/l60p
Ha ,CI,OCTaTO‘-IHbIVI nepunog BpemMeHn B aTMOCCbep)/, HaCbILLEHHYO BOAAHBIM MapoM.

4.6.5.2 Mozpewnocmu, oGycnoeneHHvie 3azpsi3HeHUEM 80/10Ca

3arpa3sHeHune pa3NYyHbIMM BUAAMM NblIN B 60JIbLUMHCTBE Cly4aeB NPUBOAMUT K BO3SHUKHOBEHUIO
CYLLLeCTBEHHbIX MOrPeLIHOCTEN B AaHHbIX HabaoaeHW (MHoraa Ao 15 % 3Havennin OB).
OG6bIYHO 3TV NOrPELUHOCTM MOXHO YCTPAaHUTb UK, MO KPaHeN Mepe, YMEHbLUUTb, MPOYMLLLas

M NPOMbIBas XryT 13 Bonoc. OaHako coaepixalimecs B Nblv BewecTBa MOryT pa3pyLUNTEbHO
[encTBoBaTth Ha BoocC (cm. n. 4.6.4).
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4.6.5.3 Tucmepesuc

rVICTepe3VIC NPOAB/IAETCA KaK B peakunn BOJIOCHOrIO 3/1EM€E€HTa, Tak U B ,CI,GVICTBVIVI
perncTpmpytouLero MexaHm3imMma BoJiIoOCHOro rurpomMeTpa. FMCTepeswc B perncrtpupyrowem
MeéXaHNU3ME MOXHO YMEHbLLUUTb, NCMOJIb3YyA XI'yT U3 BOJIOC, KOTOprVI NO3BONAET YBE/TNYUTD
cnny Anda npeojoneHnsa TpeHunA. Cne,qyeT NMOMHUTbL, 4YTO Ha BEJIMYUHY NEepPEMELLEHNA NMULLYLLLETO
pbl4ara B/UAET HaCTUYHO TakXe 1 ChJ1a TPEHUA MeXAY NMEPOM U 6ymar017|, N COOTBETCTBEHHO
Ona npeogoneHnA 3TOM CUNbI HeO6XO,CI,l/IMO nponopLnoHaibHO 6onbluee ycuaune Co CTOPOHbI
BOJ10Ca. ﬂ,}'lﬂ YMEHbLUEHNA TUCTepe3nca Tpe6)/IOTCFI, KpOMe TOro, npaBn/bHaAa yCTaHOBKa
HaTAXEHUA NPY>XWUHbI, @ TAKXXe NpaBujibHOE quHKLI,VIOHVIpOBaHVIe BCEX YaCTeN BCETO
npeo6pa3OBaTeanoro MexaHM3Ma. 3Ha4YnTebHasa YacTb o6|.|.|.ero TPEHUA NPUXOANTCA Ha A0J1HO
OCHOBHOW onopbl U MEéXaHM3Ma INHEapU3aunn B YCTpOIZCTBe nepenaqu nepemMeLLeHn.

[McTepesnc B BOJIOCHOM 3N1€MEHTE ABAETCH, Kak NPaBmJI0, KPaTKOCPOYHbBIM SBJIEHUEM,
CBSi3aHHbIM C Npoueccamun abcopbunm — aecopbunm, n nepecraet 6biTb KPYMHBIM MCTOYHUKOM
NorpeLLHOCTel, Kak TONIbKO YCTaHaB/IMBaeTCsA paBHOBECHOE AaBjieHne napa (0 pesyabraTax
NPOAOIKUTENBHOTO NpebblBaHMS B yC/IOBUAX HU3KOM BIAXHOCTU CM. N. 4.6.5.1).

4.6.6 Kanu6GpoBka n MHCNeKL A B NOJ1EBbIX YC/IOBUAX

CHsATble C erporpana nokKa3aHua cneayet NnpoBeEPATb HACTOJ/IbKO 4aCTO, HACKOJIbKO 3TO
NPakKTN4eCKn u,enecoo6pa3Ho. B Cny4ae, korga CMOYEHHbIN 1 CyXOf;I TEPMOMETPbI pa3MeLLEHbI
B O,CI,HOI7I I'ICVIXpOMeTpI/I‘-IeCKOVI 6y,q|<e C BOJ/IOCHbIM TMTPOMETPOM, OHN MOTYT UCNOJ/Ib30BAaTbCA
4149 npoBeAeHUA CpaBHEHNA, €CNN npeo6nap,al0T cTabunbHble npumemaemblie ycnoBsus, oaHako
B MPOTUBHOM CJ/ly4ae€ CpaBHEHNA B NOJIEBbIX YC/IOBUAX UMEIKOT OrPAHNYEHHYIO LEHHOCTD,
NMOCKOJIbKY CKOPOCTH OTBETHOM peakunmn 3Tnx I'Ipl/l60p0B Pa3/IN4HbI.

TO‘-IH)/IO Ka}'ll/l6pOBKy MO>XHO OCYLLECTBUTDL JINLLb NMPU NCMNOJIb30OBAaHNN KaMepPbl NCKYCCTBEHHOTO
KanMaTta n nposeaeHnmn CpaBHeHVIVI C 3Ta/IOHHbIMUA an6opa|vw|.

MoxHo npoBecTn nposepky To4kn 100 % OB (MpeanoyYTUTENbHO 3TO CAeNaThb B MOMELLLEHUN

C NOCTOSIHHOW TemnepaTypoi Bo3ayxa), 06epHyB NPUO0OpP HacCbILLLEHHOM BOAOM TKaHblO (XOTs
Henb3s NONYy4YUTb NPaBUJIbHbIE MOKa3aHWUs, €C/IM Ha BOJTIOCHOM B1aro4yBCTBUTE/IbHOM 3/1EMeHTe
06pasytoTCs B 3HaYNTE/IbHOM KOIMYECTBE Kamn/v BOAbl).

XapakTepHYO A4/19 MOMELLLEHNS BIAXKHOCTb MOXHO NONY4YUTb APYror (HU3KOIM) KOHTPO/IbHOWM
TOYKOM OTHOCUTE/IbHOM BAAXXHOCTW NPU CPaBHEHUM C 3Ta/IOHHbBIM acnMpPaLuOHHbIM
ncmxpomeTpom. COOTBETCTBEHHO C/lelyeT CHATb HE OJHO, a Le/blii paj, Moka3aHui.

[onrocpoyHasa cTabuabHOCTb U OTKJIOHEHUS MOTYT OblTb OL€HEeHbI NyTeM NpeacTaBaeHUs
pe3ynbTaToB CPaBHEHWUI C 3TaIOHHbBIM aCMUpPaLUMOHHBIM NCUXPOMETPOM B BUAE
KOPPENALNOHHON PYHKLUN.

4.6.7 O6cnyxuBaHue
Ha6nopatensm pekomeHayeTcs cogepkaTb BOJIOCHON rurporpad B YMcToTe.

Bonoc cnepyet 4acto npomMbiBaTh, UCMOb3YS AUCTUIMPOBAHHYIO BOAY C MOMOLLbIO MATKOM
LLLeTKM A5 YCTPAaHEHMS HAKOMMBLLMXCA Ha HEM NbIIN MW PAaCTBOPUMbIX 3arPA3HAOLLMX
BellecTB. Bonoc HM B koeM ciyyae He ciefyeT TporaTh Nanbuamu. OnopHble 4acTu MexaHu3ma
Heo6X0ANMO Cofep>KaTb B YNCTOTE U MHOTAA MPUMEHATb HEMHOIO Mac/a, UCNoAb3yeMOoro

AN19 4acoBbIX MexaHM3MOB. Ha 40/110 HeCyLMx MOBEPXHOCTEN Nt060ro IMHeapmU3nNpyIoLLLEro
MexaHM3Ma NPUXOANTCA 3HaYnTeNbHasA 4acTb OOLLErO TPEHNS B COEAMHUTENIbHOM

ycTporictBe. TpeHne MOXHO yMEHbLLNTb, NOAMPYS NOBEPXHOCTM C MOMOLLbIO rpaduTa.

Takylo onepaLmio MOXHO NMPOBOAMNTb, MCNOJIb3ys KYCOK NpOMOKaTe/ibHOM 6ymaru, HaTepTbli
rpaMTOBbIM KapaHAaLIOM.
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Mpu Hapgnexallem yxoae B yCNOBUAX YMEPEHHOIO KJMMaTa U Mpu OTCYTCTBUU CUJTbHBIX
aTMocepHbIX 3arps3HEHNI BOJIOCHbIE 31eMEHTbI B NPUGOpPe MOTyT COXPaHATb CBOM CBOMCTBA
B TeYeHMe Heckobknx neT. [ToBTopHaa kannbposka U NOAroOHKa NoTpebyloTCs nLb nocne
3ameHbl Ux B npuéope.

4.7 OBECNMEYEHUE NPOC/IEXXUBAEMOCTU U KAJINBPOBKA
4.7.1 MpuHUMNbI KANANGPOBKU TMTPOMETPOB

To4HOCTb, HeO6Xx0AMMaa Npu KanM6poBke NPUOOPOB ANA USMEPEHNS BIAXKHOCTH,
obycnosnuneaet psag 0cobbix NpobaeM, KOTOpble B 3HAYUTE/IbHOM CTENEHU CBA3aHbI C TEM,
4yTO B Npo6e BO3ayxa Npyv HOPMasibHON TemnepaType MOXeT COAEePXKaTbC OTHOCUTEbHO
He6Oo/bLLOEe KOJIMYECTBO BOAAHOIO Napa, a Takxe C TEM, 4TO B LLe/IOM TPYAHO M30/IMPOBaTh
rasbl B KakOM-1M60 KOHTEMHepPe, 1 B HaCTHOCTN BOASHOW Nap. YnopsaAoveHHas nepapxus
MeXlyHapOAHOro eAMHCTBA 3Ta/IOHHbIX U3MEPEHUI B/IaXKHOCTU Ha4yMHaeT (hopMMUpOoBaThHCA
NULLb cenyac.

B Tabnuue 4.2 B koMnakTHOW popmMe NpeAcTaB/ieHbl 3Tal0OHHblE CPeACTBa N3MepeHUs
1 BOCMPOM3BEAEHMNSA 3HAYEHWIA BAaXHOCTU U MX OCHOBHbIE XapakTepUCTUKMN.

4.7.2 MepBUYHbIE 3Ta/IOHBI
4.7.2.1 Ipasumempuyeckas zuzpomempus

I'IpM6opb| TakKoro Tuna nunilb n3peaka ncnob3yroTcsa B He6O0NbLIOM KO/INYeCTBe HMY, HO HNXe
ansa VIHCIZ)OpMaLI,VIVI npnBOANTCA UX ONKCaHUE.

[paBMMeTpMYeCKknii MeTo NO3BOASET MOYUYNTb aBCOMIOTHYIO MEPY COAeP>KaHMNA BOASAHOIO
napa B npobe BO34yxa, BbIPaXeHHYI0 B BUAE A0/ BOAAHOIO Napa B BO3ayxe: IMbo Kak
OTHOLUEHWNE BYX KOMMOHEHTOB (OTHOLLEeHne cMecn), 60 Kak 40719 OT obuiero ob6bema.

DTO 3Ha4yeHuMe BbipaXkaeTcs B Maccax BOAbI M BO34yXa WIN MHOTAA B 06 beMHBbIX 405X (MK

e peAKo B KOIMYECTBEHHbIX 40X, B MOJISIX, €C/ZIN MOXKHO ONpeaenvTb COCTaB BO34yXa).

OTO AOCTUraeTcs NyTem NepBOHa4YaIbHOro N3BJe4YeHMs BOASHOMO napa n3 npobbl BO3ayXa

C NCNONb30BaHNEM N3BECTHOM MacChbl CyLUWMIbHOTO areHTa, Takoro kak 6e3BogHas NATUOKUCH
docopa (P,0,) nnun nepxnopat martusa (Mg(ClO,),). Macca BoasaHoro napa onpeaensercs
nyTem B3BeLUMBaHMSA CYLLUWIbHOIO areHTa nepes abcopbuuen napa n nocne Hee. Macca cyxoro
obpasua onpeaenserca NIM60 NnyTem B3BeLUMBaHUSA, MO0 NyTeM n3MepeHuns ero obbema (ecim
W3BECTHA ero NJ0THOCTb).

CNOXHOCTb yCTPOICTBa, HEO6XOAMMOTO A1 TOYHOIO NPOBEAEHNSA ONMCAaHHON NpoLeaypbl,
orpaHu4mnBaeT NPMMeEHeHMe JaHHOro MeToAa /iMwWb nabopaTopHbIMK ycioBUsMnU. Kpome Toro,
AN NpOBeAeHNs TOYHbIX M3MepeHnii TpebyeTcs 3Ha4YnTeIbHasa No o6beMy npoba Bo3ayxa,

a 4719 ICNOJIb3yeMOro Ha NpakTMKe yCTPONCTBa HEO6X0AMM YCTOMYMBBIN MOTOK BAaXXHOTO rasa
B TeYeHMe psja 4acoB B 3aBUCMMOCTM OT BJIAXXHOCTWN C TeM, HTOObI M3BJIeYb OCTAaTOYHYIO Maccy
BOASHOrO Napa A1 TOYHOro M3MepeHns NyTem B3BeLUMBaHUA. BcieacTeme aToro npumeHexnne
[aHHOro MeToa orpaHuyMBaeTCcsa KanmbpoBKOM NnLLb abCOMOTHOIO CPaBHUTEIbLHOTO 3TasloHa.
Takon npubop ncnonb3yetcs raBHbIM o6pas3om B HMY.

4.7.2.2 AuHamuydeckuii 3masioHHbIII 2eHepamMop 6/1aXKHOCMU € UCNO0/1b308AHUEM
oeyx 0aeneHuli

ﬂ,aHHOG na6opaTopHoe YCTpOVICTBO CNY>XXUT B Ka4eCTB€ MCTOYHMKa B/1a>XHOro ra3sa,
OTHOCUTEJIbHAA B/1aXXHOCTb KOTOPOTO onpeaeiaetca abCoONMOTHBIM meTozoM. [MoTok
ra3a-HocuTens (Bo3,qyxa) nponyckaeTcs 4epe3 KaMepy HacCblWeHnAa npu AaB1€HNN P1 n 3aTeM
M30TEPMUNYHECKN paClLUNpPAETCA BO BTOpOVI KamMmepe npu 60/1ee HU3KOM AaB/1eEHUN Pz' B o6eunx
KaMepax nogaepP>KMBAETCA O4Ha U Ta XXe TeMneparypa ¢ NOMOLbKO MaCIAHOU BaHHbI, B KOTOPYIO
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Ta6nuua 4.2. 3TanoHHbIe NPUGOPDLI A1 U3MepPeHU BIaXXHOCTU

Touka pocbl OmHocumesnbHas 8/1XKHOCMb
; (% OB)
SmanoHHeili npubop
Jluana3oH HeonpedenenHocms  [luanasoH  HeonpedenenHocmb
90 (K)
Mepsu4Heiti 3manoH
TpeboBaHune oT1-60 g0 -15 0,3 ot 510100 0,2
ot -15 040 0,1 ot 5 10100 0,2
lpaBnmeTpUuyeckmnin oT-60 go -35 0,25
(Becosoit) rurpomeTp ot -35 035 0,03
ot 35 0060 0,25
DTaNIOHHbIN oT-75p0-15 0,25
AByXTeMrepaTypHbIi ot -15po 30 0,1
reHepaTop BAaXHOCTU ot 30 a0 80 0,2
STaNOHHbIV reHepaTop oT-75p0 30 0,2
BNAXHOCTU Ha ABYX
naBneHUsx
Bmopu4Hbili smasnoH
TpeboBaHue ot -80 no -15 0,75 ot 5 10100 0,5
oT-15 no 40 0,25
lMrpomeTp c oxnaxableMbim oT -60 go 40 0,15
3epKkasnbLem
KOoHTpONbHBIN NcnxpomeTp ot 510100 0,6
KoHmponbHbili 3manoH
Tpe6oBaHune oT1-80 10 -15 1,0 ot 510100 1,5
ot -15 040 0,3
KOHTpOnbHbIV NcuxpomeTp ot 5710100 0,6
[urpometp coxnaxapieMbim o1 -60 go 40 0,3
3epKkanbLem
Pa6oyuti smanoH
Tpe6osaHue oT-15 no 40 0,5 oT 510100 2
MNMcnxpomeTtp AccmaHa oT-10 go 25 o140 8o 90 1
lMrpomeTp c oxnaxxgaembim o1 -10 go 30 0,5
3epkasnbLem
dneKTpuUYecKmnii o1 -20 1040 oT 58095 2
€MKOCTHOU rurpomeTp (0714 ot 15 no 30 o1 58095 1

8bICOKONPOL3800UMEbHbIX
npubopos, komopole
pezynsipHo kanubpyomcs

U muw,amenbHO
obcnyxusaromcs)
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OHM NomeleHbl. BnaxHoCTb cMecu BOASIHOTO napa un ra3a HaxoauTCA B I'IpﬂMOVI B3aMMOCBA3N

C O6LLI,I/IM AaBJ/IEHNEM B Ka)K,CI,OVI 13 ABYX KaMep, COMMacHO 3aKOHY ﬂ,a)’leOHa O napuna/ibHOM
AaB/1IEHUN ra3oB. OTHoOwWeHne napumna/ibHOro AaBaeHuA e’ napa B Kamepe C HU3KUM AaB/1€EHNEM
K AaB/1€HUNIO HaCbILLEHHOTO Napa E’W 6)/,CI,ET TaKMM Xe, KakK N OTHOLUEHNE O6LLI,€FO AaBNeHns

B KaMepe HacCbIWEHNA C BBICOKUM AaB/IEHNEM K 06u.|.emy 0aBNEHUIO B KaMepe C HU3KUM
AasrieHneM. Takum o6pa30M, OTHOCUTE/IbHAA BJIaXXHOCTb UW paccHnNTbIBAETCA NO qaopmyne:

U, =100-¢'/e’, =100-B /P, (4.5)

ITO COOTHOLLEHME TakxXe BEPHO ANs TBepAoi (hasbl, €C/IN ra3 HacCblLLeH OTHOCUTE/IbHO /iba Npu
AasneHuun P

U; =100-¢'/e’; =100- R /P, (4.6)

4.7.2.3 Auxnamuyeckuii 3maszoHHbIi 2zeHepPAMOp 8/1A>KHOCMU C UCNO/16306AHUEM
0eyx memnepamyp

[aHHoe nabopaTopHoe yCTpolicTBO obecneymBaeT NOTOK YB/aXHEHHOTO rasa

c Temnepatypoii T,, TemnepaTtypa TO4KM POChI M/IM TOHYKM MHea koToporo coctasnset T,. [lge
TepMoperynnpyemMble BaHHbI, KaXkaas U3 KOTOpbix 060pyA0BaHa TeEN1006MeHHUKAaMU 1, KPOMe
TOro, 0OfiHa — KaMepoW HacbILEeHWS, coaepxallein 160 Boay, TM60 e, NCNob3yoTcs As
TOro, 4T06bl CHa4ana HacbITUThL MOTOK BO3Ayxa nNpu Temnepatype T, a 3aTem nso6apn4eckm
HarpeTb ero Ao Temnepatypbl T,. B npakTnyecknx KOHCTPYKLMAX MOTOK BO3/yXa MOCTOAHHO
LUMpKynupyeT ans obecnevyeHns HacbliweHus. Kannbpyemble npubopbl nponyckatoT Yepes cebs
4acTb BO3/yxa Npu Temnepatype T, CO CKOPOCTbIO, 3Ha4€HNEe KOTOPOM HEBEINKO MO CPAaBHEHNIO
CO CKOPOCTbIO OCHOBHOW LMPKYSLMN.

4.7.3 BropuuHblie 3Ta/IOHbI

BTOpl/NHbIVI 3Ta/IOHHbIN I'Ipl/l60p cnenyeTt XpaHnTb OYEHb 6epe>|<Ho N BbIHOCUTb

n3 Ka}'ll/|6pOBOLIHOI7I na6opaTop|/w| TOJIbKO A1 Ka}'ll/l6pOBKl/I B CpaBHEHUNN C NEPBUNYHbIM
3TAa/IOHOM WJIN B3aMMHOTO CpaBHEHUA C APYTMMU BTOPUYHbIMU 3Ta/1I0OHaAMWN. BTOpVI'-IHbIe 3TaJIOHbI
MOTYyT MCNOJ1b30BaTbCA KakK NepexoaHbl€ OT NEPBUYHbIX 3Ta/IOHOB.

[MrpomMeTp C oxnaxaaeMbiM 3epPKaioM MOXET MCMOJIb30BaTbCA B Ka4eCTBe BTOPUYHOIO
3TanoHHOro Nnpmubopa Npu KOHTPONPYEMbIX YCNOBUSAX TEMNEPATyPbl, BAaXKHOCTU

1 fasneHus Bosayxa. /115 3Toro oH 4o/KeH UMeTb JOKYMEHTbI O KaIMbpoBKe OT Kako-1m6o
NPU3HaHHOWM, oULMaIbHO YNOJHOMOYEHHON NabopaTopum, B KOTOPbIX MPUBEAEHbI Npeaeb
HeonpeaeeHHOCTU A5 BCcero paboyero AnanasoHa gaHHOro npnbopa. 3Ta kanmbpoBska
[O/HA BbINOMHATLCA HAMPSAMYIO NO NePBUYHOMY 3TasioHy. KannbpoBsky cieagyeT NnoBTOPSATb
yepes HaZ/iexallnin HTepBan BpemMeHun (Kak Npasuno, O4MH pas B UHTepBase ot 12

0o 24 mecaues).

O6Lme cBeleHNs O TMIPOMETPeE C OX1aXKAaeMbIM 3epkasioM NpuBeeHbl B N. 4.4. OT0T
rMrpoMeTp OCHOBaH Ha OAHOM U3 (pyHAaMeHTa/IbHbIX METOAO0B OnpeAeNeHNs BNaXXHOCTH
atMocdepsbl, M NPU NCNOIb30BaHUN COOTHOLLEHUS, NpuBeAeHHoro B N. 4.4.1.2, cnepyet
NpUHMMaTb BO BHUMaHWe Ntobble M3MEHEHWS aB/ieHUs BO34yXa, CBSI3aHHbIe C TEXHUKOM
oT60pa npob.

B kavecTBe BTOPUYHbIX 3TA/IOHOB TaK>e MO>XXHO NCIMOJ1Ib30BaTb BbICOKO3CbeeKTMBHbIe
€MKOCTHbI€ TUTPOMETPbI. OHun AOJ1XKHbI 6bITb npocCieXXnBaeMbiMU N PEryNApPHO Ka)'lVI6pOBaTbC$I
no NnepBM4YHOMY 3Ta/IOHY B na6opaTopV||/|, KaK npaBuio, Kaxjble 12 MecsLueB.

4.7.4 PaGoume s3TanoHbl (M o6pasuoBbie NPUGOPDLI A1 NOJ/IEBbIX YC/IOBUIA)
[MrpomeTp C oxnaxAaemMblM 3epKaioM Uan NcuxpomeTp AcCMaHa MOryT MCMOJIb30BaTbCA

B Ka4yecCTBe pa6oqero 3Ta/I0OHa AnA CpaBHeHVIVI B OKp)/)KaIOLLI,ef;I cpeae B noJieBbiX NN
na6opaToprlx yCcnoBusax. Ans 3TOM uenum Heob6xoanMMo npoBOANTb CPpaBHEHNA, MO MEHbLLEN
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Mepe, Ha YPOBHe CPaBHUTENIbHOIO 3TasioHa U [1ef1aTh 3TO HE Pexe OAHOro pasa B 12 mecsues
B CTaBU/IbHbIX YC/IOBUSAX BHYTPUM NomeleHus. Jns paboyero sTasioHa TpebyeTcs Haaexallee
acnvpaLuMoHHOe YCTPOICTBO ANs oT6opa Npo6 Bo3ayxa.

B kavecTBe pa60'~|l/IX 3TaJIOHOB 1N O6pa3LI,OBbIX I'IpVI60pOB A4 NONEBbIX )IC}'IOBI/II\/’I Takxe
MO>XXHO NCMNo1b30BaTb BbICOKO3qu)eKTVIBHbIe €MKOCTHbI€ TUTPOMETPbI. OHu AOJ1KHbI

ObITb NPOC/IEXNBAEMbIMU N PETYNTAPHO Ka}'ll/l6pOBaTbCﬂ no NpocC/ieXXnBaeMOoOMy 3Ta/IOHY

B na6opaTop|/|V|, Kak npasusio, Kaxjble 12 MecCsLEeB. ﬂ,}'IFI NPUHATUA OONO/THUTE/IbHbLIX MEP
npeaoCTOPOXKHOCTU NX MOXXHO MPOBEPATb Ha COOTBETCTBME APYTNM 3Ta/IOHAM €>XXEKBapTa/lbHO
NN eXXemMeCcAavHo.

4.7.5 PacTtBOpbI cConem

PaCTBOp conen obecneymBaeT XapakKTepHbl€ 3HA4Y€HUA OTHOCUTENbHOW BNaXHOCTU B BO34yXxe
Had HUM. 3Ha4YeHNs OTHOCUTE/IbHOM B/IaXXHOCTM 3aBUCAT OT XMMNYECKOM CTPYKTYpPbI COJIN,
KOHUEHTPpaL 1 CONn n tTeMmnepartypbl. Cyu.l,eCTByeT ABa TuMa pacTtBoOpa coneim:

a) HEHaCbIU.LeHHbIﬁ CONSIHOM pacTBop, KOTOprVI noCTynaeT B BUAe amMmiysn, co3gaet aTMOanepy
C onpe,qeneHHoﬁ OTHOCUTE/IbHOM BNAaXXHOCTbIO. DTN amnyJsibl B OCHOBHOM UCMNOJ1b3YHOTCA
014 NpONnTbiIBaHNA NOANM0XKN B KOpnyce, KOTOprI\/'I npeaHa3sHa4eH Aia 10ro, YTOObI AaTynk
SKCNMOoHMnpoBascA nonyquHon BJ1aXXHOCTW;

b)  HacblleHHbIN CONEBON pacTBOpP, B KOTOPOM HEKOTOPOE KOMYECTBO CO/IN OCTaeTcs
B TBepAoli (pase, o6ecneynBaeT CTabU/bHYIO KOHLEHTPALMWIO OTHOCUTEIbHOM BAAXHOCTU.
B 3TOM Ccny4yae paBneHuve napa 3aBMCUT TOJIbKO OT TemMnepaTtypbl.

Onsa kannbposkm NpMOOPOB AN U3MEPEHUS OTHOCUTEIbHOM B/IaXKHOCTU MOTYT GblTh
MNCNOo/b30BaHbl COCY/ibl, COAEepPXKaLlMe HacbILLLEHHbIe PacTBOPbI onpeaesieHHbIX cosiei. Huxe
nepeyncneHbl Hanbonee YacTo UCMNO/b3yeMble COJIU U 3HAYEHUSI OTHOCUTE/IbHON BNIaXHOCTH
HaZl HacCblLLEeHHbIM PacTBOPOM conu nNpu Temnepatype 25 °C:

Cynbdart kanusa (K,SO,): 97,0 % OB
Xnopupa 6apus (BaCl,): 90,3 % OB
Xnopwupa Hatpusa (NaCl): 75,3% OB
Hutpat marnuns (Mg(NO,),): 52,9 % OB
Xnopwua maruma (MgCl): 33,0 % OB
Xnopwua kanbuua (CacCl,): 29,0 % OB
Xnopua nutns (LiCl): 11,1 % OB

Cynbdat kanusa n xnopua NMTns NpeacTaBsoT co60i NoAxoAsLLNE HACbILLLEHHbIE COeBbIe
pacTtBopbl 1 06ecneynBaloT NPOCTble N paclUMPEHHbIe Anana3soHbl OTHOCUTENIbHOM BAAXHOCTH
cpeabl npu 11 % OB 1 97 % OB.

Ba)KHO, 4TOObI nnowanab NOBEPXHOCTUN pacTBOpPa 6blna OO0CTaTO4YHO B€J/IMKa NO CpaBHEHUIO
cnsowaibio BJlaro4yBCTBUTE/IbHOTO 3/71IEMEHTA AaTHMKA U Haxo4AaWMMCA Ha paCTBOPOM
o6bemom BO34yXa, N30JINPOBaHHbIM OT BHELUHEN cpeabl, CTEM 4TO6bl MOXHO ObIS10 6bICTpO
OO0CTNYb paBHOBECUA; NPU 3TOM AJ1A MPOBEPAEMOro AaT4nKa Tpe6yeTC$| HEeMpoHunuaemMmoe

O/14 BHELWHEro BO31yXa BXOAHOE OTBEPCTUE. TeMnepaTypy cocCyaa cnenyet usMepsTb
nnoganep>KmBatb I'IOCTOFIHHOVI, NOCKOJIbKY A1 60/1bLINHCTBA COJIEN CyLecCcTBy€eT 3Ha4YnTe/IbHaAA
TeMnepatypHasa 3aBUCMMOCTb PaBHOBECHOIO 3Ha4eHUA OTHOCUTE/IbHOM BNAaXHOCTU Ha/j
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NOBEPXHOCTbIO HACLILLEHHOTO BOAHOIO pacTtBOpa COOTBeTCTByIOIJJ.EI\/'I conun. Oﬂ,HOpOﬂ,HOCTb
OTHOCUTE/NIbHOM BNAXHOCTU Haf, pacTBOpamMn yny4duaeTcsa npu nepemMeinBaHnm Bo3gyxa
BEHTUIATOPOM B repMETUYHOM obbeme.

I'IpM MCNoJ1b30BaHUN HaCbIWEHHbBIX paCTBOPOB conemn cnenyet npoAaBiATb OCTOPOXHOCTD.
Pa6OTaIOLLI,I/Il‘/’I C3TUMK pacTBOpaMun NnepCcoHan A01KeH ObITb OoCBeAOMJIEH O CTENEHN
TOKCUYHOCTUN A KOppOBMOHHOVI AKTUBHOCTU 3TUX PAaCTBOPOB. Mcnonb3oBaHue nepevYnci€HHbIX
BbiLLIE COJIEN AOBOJIbHO 6e3OI'IaCHO, O1HaKO Ba>XHO nsberaTb UX KOHTAKTOB C KO)KeVI, nx
npornartbiBaHMA U nonagaHuns B rnas3a. 2TK conm cneayert Bcera XxpaHuThb B 6e3onacHo

N TwaTtenbHO I'IpOMapKVIpOBaHHOVI Tape, Ha KOTOpOVI AO/1XKHbI 6bITb I'IO,CI,pO6HO YKa3aHbl BCe
BO3MOXHbl€ NOCN1eACTBUA HEOCTOPOXHOTO o6pau.|.eHV|$| C HAMMWU. HeO6XO,£I,VIMO NnpoAB/IATb
OCTOPOXXHOCTb NMPU PpaCTBOPEHUN KPUCTANNIOB XJTIOpUAa Ka/ibLunAa B BOAE, NOCKOJIbKY MPU 3TOM
BblaensieTca MHoro Tenna. bonee I'IOLI,pO6HbIe cBegeHnaA 06 onacHocCTK npwu 06pau.|,eHV||/| C3TMmn
XUMN4YeCKnMMun eeeCctBaMm U3J10XKEHbLI B T. 4.8.3.

HacbleHHble cosieBble pacTBOPbI 06ecneynBatoT MPakTUYeCKU MeTOA PeryimpoBaHums
rMrpomMeTpoB onpeaenéHHoro Tmna (eMKoCTHbIX). OaHako Ans uenen kanmbpoBKkn
cnefyeT BMeCTe C 3TUM MCNO/1b30BaTb NPOC/eXMBaeMbli 3TaIOHHbI Npnbop AN
N3MepeHMNa OTHOCUTE/IbHOM BIAXHOCTU B repMeTUYHOM O6beme Haj HaCbILLEHHbIMU
CONeBbIMM pacTBOPamMM.

4.7.6 MeToabl kKanMGpPOBKHU
4.7.6.1 3ameyaHus obujezo xapakmepa

KaJ'II/I6pOBKa Mo BNAaXHOCTM OObIYHO BbIMOJTHSAETCS nyTemMm CpaBHeEHUA an6opa
C Ka}'ll/l6pOBaHHbIM 3TAa/IOHOM BJ1aXXHOCTU B YC/10BUAX I'IO,CI,XO,CI,HLLI,GI7I B/Z1a>KHOCTWU.

Cpeaa pnsa kannbpoBKM BNaXXHOCTU Halle BCero Co34aeTcs C MOMOLLbIO FreHepaTopa B/IaXKHOCTH
WAN KaMepbl C perynmpyemMon BAaXxXHOCTbO (M TeMnepaTypo).

B kayecTBe 3TanoHa B nabopatopuax HMIC ncnonb3ytoTcs reHepatop BAAXHOCTH,
NPeLM3NOHHbIN TMIPOMETP C OXN1aXAaeMbIM 3epKasioM, MCUXPOMETP C TLaTENbHO
NPOAYMaHHON KOHCTPYKLIMEN NN BbICOKOI(DPEKTUBHBIE EMKOCTHOM TMIpoMeTp.

4.7.6.2 JlabopamopHas kanubpoeka

NNabopaTtopHas kannbposka, Heobxoanmas Ana nogaep>xkaHnsa Tpebyemon TOYHOCTH,
NPoun3BOANTCA CeaytoWw MM 06pa3oMm:

a) MeToA KanubpoBKM: Npu KannbpoBKe rMrpoMeTpa B Ka4eCcTBe 3TasloHa MCNob3yeTtcs 6o
reHepaTop BaXHOCTU, NIMOO rMrpomMeTp:

i)  Mcnonb3oBaHWe reHepaTopa BAAXHOCTU B KA4ECTBE 3Ta/IOHA: TUTPOMETP,
noanexatymii kanMbpoBKe, MOMELLAETCS B KaMepy reHepaTopa BAaXHOCTH,
WX, KaK BapWaHT, BIaXXHbl BO3JYyX, FTeHEpPUpPYeMbIi FfeHepaToOpPOM BJIaXXHOCTH,
NoABOAUTCS K TMTPOMETPY, NoAsiexalleMy Kainbposke. 3aTeM 3Ha4€HME BAAXKHOCTH,
oTo6paxaemMoe reHepaTopoM BIAXKHOCTU, CPaBHMBAETCS CO 3HAaYEHNEM NMOKa3aHW
Kannbpyemoro rurpomeTpa;

ii) Mcnonb3oBaHMe rMrpoMeTpa B KaYecTBe 3Ta/loHa: 3Ha4YeHne BNaxHOCTH,
nokasblBaemoe KannbpyembiM rMrpoMeTpoM, CPaBHUBAETCS CO 3TaSIOHHbIM
rMrpomMeTpomMm, Npu 3Tom oba rurpoMeTpa NOMELLaTCS B KaMepy reHepaTtopa
BNAXHOCTW, WU, KaK BapuaHT, BlaXKHbI/ BO34YX, NOAaBaeMblli reHepaTopoMm
BNAXHOCTU, NOABOANTCS K 06OUM rMrpoMeTpam.
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b) MeTO/ reHepnpoBaHnA BJIaXXHOCTU: OCHOBHbIE Ccnocoo6sl reHepnpoBaHnA B/1a>XHOCTU
3aK/1K04aloTCA B Ceayoulem:

i)  OBYXypOBHEBbI reHepaTop AaBJ/IEHUS;

ii) OBYXypOBHEBbIl reHepaTop TemnepaTypbl;

iii) ABYXypOBHEBbI reHepaTop AaB/EHMA U TeMnepaTypbl;
iv) reHepaTop CMeLlaHHOro NOTOKa;

V)  pacTBOp conu;

Vi) Kamepa BIaXXHOCTW;

C) ob6pasLoBble U 3Ta/IOHHbIE MPUGOPBLI: 411 NabopaTOPHONM KaaMbpoBKM 06pa3L0BbIX
M 3TasIOHHbIX NPN60POB TPEbYIOTCA NPELM3NOHHBIN FreHepaTop BAaXXHOCTU U NOAXOAALLNINA
NepeHOCHOW 3TaNoHHbIN rurpomeTp. feHepaTopbl BAaXXHOCTU C UCNOJIb30BAaHNEM [ABYX
3Ha4YeHu TemnepaTypbl 1 ABYX 3Ha4€HU AaBieHns MOryT o6ecne4vmTb 4OCTaTOMHO
KOHTPOMpPYyeMbIi NOTOK BO3A4yXa MPW 3apaHee onpejeseHHON TemnepaTtype Bo3ayxa
1 Touke pocbl. Kannbposky criegyeT NPOBOAUTL, MO MeHbLUEN Mepe, kaxable 12 mecsues
W 4515 NO/IHOTO AnanasoHa NPUMeHeHN JaHHOro npubopa B kayecTse obpasLia.
Kannbposka TepmoMeTpa 3epKasia 1 CMCTEMbI BU3yaslbHOro oTobpaxeHus TemnepaTtypbl
MOXeT NPOBOAMUTLCA HE3AaBUCUMO, NO MeHbLLEN Mepe, 0AuH pa3 B 12 mecsues;

d) umcnonb3yemsble B N0JIEBbIX 1 PabO4NX YCNOBUAX 3TaslOHHbIE NpMbOpbI: TabopaTopHas
KannmbpoBKa NCMOAb3yeMbIX B NONEBbIX U pabo4mnX yCIOBUAX 3TaNOHHbIX NPUOOPOB
[0/KHa MPOBOANTLCSA Ha TOM e CaMOli PeryapHON OCHOBE, H4TO U AN paboymx
TepMOMeTpOB. [1/14 3Tol uenun 610K AaTymka C OXJ1axAaemMblM 3epKasoM MOXeT
paccmaTpuBaTbCs OTAENbHO OT 6/10Ka ynpasneHus. TepmomeTp 3epkana Toraa MoxeT
NPOXOAUTb aBTOHOMHY0 KannbpoBky, a 6710K ynpaBaeHMUs MOXHO KaiMbpoBaTb Ha TOM
e caMOli perynsapHoOin OCHOBE, HTO U APYTr1e 3N1eMeHTbl MPELM3NOHHOTO 3/1EKTPOHHOTO
o6opyaoBaHua. KannbpoBka NCNONb3yeMOro B NoJieBbIX yC/I0BUAX Mpubopa
B reHepaTope B/axHOCTU He ABNAETCA CTPOro o6s3aTe/ibHOM, €C/IN €ro KOMMOHEHTbI OblTn
npokanmbépoBaHbl OTAE/IbHO, Kak 3TO OMMCaHO BbILLE.

npaBI/IJ'IbHOCTb pa60TbI an6opa MOXET ObITb npoBepeHa B CTabuUNbHbIX yCnoBuax

B NOMeLWEHNN NyTEM CpPaBHEHUA C O6pa3LI,OBbIM I'Ipl/I60pOM, TaKMUM KaK 3Ta/IOHHbIN
TMrpoMeTp C OXNa>KAaeMbIM 3€pPKa/1oM NN NCUXPOMETP AccmaHa. B tom cny4ae,

Korga e VICI'IO)'Ib3yeMbIVI B MOJIEBbIX YC/TOBUAX I'Ipl/l60p BCTPOEH AETEKTOpP /1bAa, cneayert
NnpoBepPATb NPaBU/IbHOCTb pa6OTbI M 3TOW CUCTEMBI.

4.7.6.3 Moneeas kanu6poeka

Bce I'Ipl/l60pb| O3 USMEPEHUA BIAXXHOCTU, SKCMyaTUPYyEMbIE B NMOJ1IEBbLIX YC/TOBUAX,
HY>XAaloTCA B perynﬂpHoi/’l Kanw6p0|3l<e. B 3aBucumoctn ot I'Ipl/I60pOB Ka}'ll/l6pOBKa npoBOAUTCA
TOJIbKO B MOJIEBbIX YC/I0OBUAX, TOJIbKO B na6opaTop|/|V| 1N, B Ka4eCTBE a/IbTEPHATUBbI, Kak

B na6opaTop|/|V|, TaK " B MONIEBbIX YC/IOBUAX.

B c/ydae NCNXPOMETPOB U TUTPOMETPOB TOYKN POCHI, B KOTOPbIX NCIMOJIb3YyETCA I/I3Mep|/|TeﬂbeIVI
npeo6pa3OBaTenb TemMnepartypbl, COCTOAHNE Ka)'lVI6pOBKl/I 3TOro 3/1EME€HTa MOXET NPOBEPATLCA
Ka)K,D,bIVI pa3, Korga npoBoAnNTCA peryndapHasa yCtaHOBJ/1I€EHHaA npouegypa O6C)'I)/)KVIBaHVIﬂ.
CpaBHeva C pa6qu|M 3Ta/IOHOM, TAKMM KakK NCUXPOMETP AccmaHa, cneayet npoBoAUTb Yepes
H4E€TKO YCTaHOBJIEHHbIE MPOMEXYTKN BPEMEHN.

npeVIM}/LLI,eCTBO MCnosib3oBaHNA aCnpPaLMOHHOIoO NCUXPOMETPaA 3TaJIOHHOTO TUMa, TaKoro Kak
NCUXPOMETP AccmaHa, B Ka4yecCTBe pa6oqero 3Ta/lOHa 3akK/1l04aeTCAa B TOM, 4TO NyTe€M CpaBHEHUA
nokasaHuM CMOYEHHOIO U CyXOro TepMoOMeTPOB MOXXHO NMPOBEPUTb 6e30WnBb0oYHOCTb
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ero co6CcTBeHHOMN pa6OTb| M 4TO OT XOopoLwo pa60Ta}ou.|,ero BEHTUIATOPA MOXHO OXMAaTb
Haganexatuen acnupawunmn. DTaNloOHHbIN I'Ipl/l60p O0J1KEH N CaM NPOXOo4nNTb Ka)'lVI6pOBKy Hepes
YCTAaHOBJIEHHbIE /14 €r0 TUMNa UHTEpPBAaJibl BPEMEHN.

Ha npakTunke noBepka B MONAEBbIX YC0BUAX OObIYHO MPOU3BOAUTCS MPU MOMOLLLY XOPOLLIO
CKOHCTPYMPOBAHHbIX aCNUPALLMOHHbIX MCUXPOMETPOB U NPUOOPOB ANS U3MEHEHUS TOUKM POCHI
VAN EMKOCTHBIX TMTPOMETPOB B Ka4ecTBe paboymx 3Ta0HOB. DTU cneLmanbHble BUAbl 3TalOHOB
nyTem TLWaTe/bHbIX NpoLeayp AOJIXKHbI ObITb OTKaNMGPOBaHbI MO 3TasloHaM 60Jiee BbICOKOro
ypoBHs. Jllo60oli npubop, NCNosb3yeMblil B ka4eCTBe 3TasioHa, J0/IKeH O6blTb MHANBUAYaNbHO
npokannMbpoBaH Mo BCeM NapameTpaM, CBA3aHHbIM C pacyeToM BNaxHOCTM (TemnepaTtypa
BO3/JyXa, Temrnepatypa CMOYEHHOro TepMOMeTpa, To4Ka pochl U T. A.). [Lo/IxKHbI ObITb yYTEHbI
Takxe v Apyrue pakTopsbl, BAnstoLmMe Ha paboTy 3TUX NPUHOPOB, Takme Kak CKOPOCTb
BO3/yLLHOIO NOTOKa.

HacbileHHble pacTBOPbI CONel NPUMEHAOTCA Npu paboTe C TaknMn npubopamu Ans
N3MepeHns BNaXXHOCTU, AN KOTOPbIX HEOO6XOANM KL He6ObLLOK 06BbEeM BO3AyXa.

Mpu 3ToM TpebyeTcsa o4eHb cTabuabHas TeMnepaTypa okpysatoLeli cpeabl, MTO3TOMY HeT
MO/THO YBEPEHHOCTM B HaEXHOCTUN Takux NpMOOPOB NPU UX MCMOb30BaHNM B NOJIEBbIX
yC/IOBUAIX. DTO OrPaHNYeHMEe MOXKHO NPeo0eTb 3a CHET TLLaTe/IbHOro CONOCTaBAEHUS

€ pabo41M 3TaNOHOM Ha/l HaCbILLLEEHHbIMW COTEBLIMU PacTBOPaMU. DTOT METO/, Tak>Ke MOXET
NPUMeHATLCA B labopaTopun Ana NPUGOPOB A9 U3MEPEHNS BAAXKHOCTH, SKCMIyaTUPYeMbIX
B MOJIEBbIX YC/IOBUSX.

B C/1y4ae ncnosib3oBaHnAa pactBopoB conemn 4719 KOHTPOJIbHbIX u,ene|7| cnenyetr uMeTb B BUAY, 4TO
HOMWMHaJ/IbHOE 3HA4Y€HUE BJ1IaXXHOCTU, NpUNMnCbiBaeéMoe TOMY N1 NHOMY paCTBOPY, HE CBA3AaHO
C Kakum-nmbo nepBnUYHbIM 3Ta/IOHOM.

ﬂ,perVI BapUnaHT 3aK/1l04aeTCcAa B TOM, YTOObI CO34aTb HECKOJIbKO TOYEK C KOHKPETHbIMUA
noka3aTtesiiMu BJ1aXXHOCTU C MOMOLLLBIO NMOPTATUBHOIO reHepaTtopa B/1a>XHOCTU B MOJIEBbIX
yCnoBuAax 1 OTKa}'II/I6pOBaTb C NOMOLbIKO pa6oqero 3Ta/IOHHOIO rMrpoMeTpa.

4.8 MOCTOAHHbIE BPEMEHMU, BALLLUTHDBIE ®U/TIbTPbl U BE3SONACHOCTDb
4.8.1 MocTosiHHbBbIE BPEMEHU JaTYUKOB B/IaXXHOCTHU

OnpepeneHve NOCTOSAHHOW BPEMEHM /151 KaKOro-1mbo AaTymka BAaXKHOCTU NoApa3yMeBaer,
4TO OTBETHas peakLma gaTymka Ha CTyrneH4YaToe M3MEHeHMe BIaXXHOCTM COOTBETCTBYeT
N3BECTHOW pyHKUMN. B 06LL,eNpUHATON NpakTUKe 3TO NePUOL BPeMeEHU, HEOOXOANMbIN ANA
TOro, YTo6bl pe3ynbTaT U3MepPeHUa aT4NKOM A0CTUT 63,2 % (1/e) CTyneH4aToro M3MeHeHus
n3MepsaemMon BennyunHbl (B JaHHOM Criy4vae BAaXXHOCTM); MPU 3TOM Npeanonaraetcs, 4YTo AaT4imk
o6najaeT OTBETHOM peakLunei Nepsoro NopsaaKa Ha U3MeHeHne n3MepsaeMon BennyunHbl (a
MMEHHO, CKOPOCTb U3MEHEHUNS Pe3yNbTaTOB M3MEPEHNS MPOMNOPLMOHaNbHA PA3HOCTU MeX Ay
pe3ynbTaTtoM U3MEPEHMUSA N U3MEPSEMON BEMYMHOWM). [Tpn 3TOM MOXHO NPeAnonoXuTb,

410 99,3 % M3MeHeHMsa npon3onaeT Nocne Nnepnoaa NPOAO/IKUTENIbHOCTLIO B NATb

NOCTOAHHbIX BPEMEHMN.

B Tabnuue 4.3 nprBeaeHbl 3HaYeHUSA MOCTOSAHHOM BpeMeHu 1/e, xapakTepHble A/19 Pa3/INYHbIX
TUMNOB AaTUYNKOB BJIAXKHOCTMU.

4.8.2 3awuTHbie GpUALTPDLI

3alMTHbIN PUABTP NCNOJb3YyeTCs, Kak NPaBuaIo, AN 3aLLMTbl AaTYMKa BAAXHOCTU

OT 3arpA3HAOLWMX BELLECTB, HaJIMYMe KOTOPbIX MOXET HEraTUBHO Cka3aTbCs Ha ero paborTe.

B Tex cnyyvasx, koraa AaT4MK He NoABepraeTcs NPUHYyAUTENbHOM BEHTUAALMMU, UCNO/b30BaHNe
unbTpa yBenmymBaeT NOCTOAHHYIO BPEMEHU AaTHMKa, MOCKOAbKY (PUIBTP NPenaTcTByeT
obLuemMy NepeMeLLLeHNI0 BO34yXa, M OCTaeTCs TONbKO MoaratbCa Ha MonekynapHyto audgysunto
CKBO3b (PUNIBTPYIOLLMIA MaTepuan. XoTa TeopeTnyeckn Anddysnsa BoasSHOro napa ckBo3b



[NTABA 4. U3MEPEHWE B/TAXXHOCTU 217

Ta6nv|u,a 4.3. MocTosAHHbIE BpeéMeHU AaT4YNKOB BJ/1aXKHOCTU

pu 85 % omHocumensHoOU 810XXHOCMU lMocmosHHas epemenu (0n15 1/e), ¢
Tun damyuxka 20 °C 0°C -20 °C
OO6bI4HbIN YeNoBeYEeCKNI BONOC 32 75 440
MpokaTaHHbIN BONOC 10 10 12
DNeKTPOEeMKOCTHbIN 1-10 1-10 1-10
ONeKTPOpPe3nNCTUBHbIN 1-10 — —

Mcnxpometp AccmaHa
KoHaeHCcaLMOHHbIE TMTPOMETPBI 30-50 30-50 30-50
INeKTPONUTUYECKNE TUTPOMETPbI

OnTnyeckuii rurpomeTp <0,01 <0,01 <0,01

MpumMeyaHue: 06bIYHO COOTHOLLIEHWE NePBOro NOpsAKa He O4eHb XOPOLUO
BbINOJ/IHAGTCA B COPOLMOHHbIX AaT4MKax, MOCKO/bKY BO3AENCTBYIOLL NI Ha paBHOBeCHe napa
hakTop — NOKaNbHbIV rPaMeHT AaB/ieHUs Napa — 3aBUCUT OT NepeMeLLeHMs MOIeKy
BOASAHOrO Napa BHYTPU CTPYKTYpPbl TBEPAOTE/ILHOIO B/1aro4yBCTBUTE/IbHOMO d/IEMEHTa.

B obuiem, oTknk nepBoro nopsaka 6yaet Hanbonee 4eTKO NPOABNAATLCA B TEX AaTHMKaXx,
KOTOpPble UMEIOT TOHKWI BNaro4yBCTBUTEIbHbIV /1€MEHT.

HeKoTOpble MaTepuasbl, B HaCTHOCTU, U3rOTOBJ/IEHHbIE U3 LLEe//110/103bl, MPOUCXOANT BbICTPEE,
4yeM Yyepes BO34yX, Ha NPaKTMKe Hanbo blUas CKOPOCTb AN dY3MM JOCTMraeTCca NpU MOMOLLM
nopucTbIx rMApodo6HbIX MeMbpaH. Pa3mMep Nop AonxeH 6bITb JOBOJIbHO HEGONBLLMM C TEM,
4yTOObI YN1aBANBaTb BPeAHbIE a3P030/ibHble YacTuLbl (B Cpefie Haj MOBEPXHOCTbIO MOPSA MOTYT
NPUCYTCTBOBATb B 3HAYUTEIbHOM KOIMYECTBE YacTULLbl MOPCKOM conn anameTpom Ao 0,1 Mkm),
a MOPUCTOCTb — [O0CTAaTO4HON AN obecneyeHns afekBaTHOW CKOpPOCTH AN dy3nn.

Pa3mepsbl punbTpa, Kak U ero NOpUCTOCTb, BAUAIOT Ha 06LLLYyt0 CKOpOCTb Anddy3unmn. Anddysms
BO3pacTaeT B pe3y/bTaTe acnMpaLmm, OAHaKo c/iefyeT NMOMHUTb, YTO 3TOT MeTO/ OCHOBbIBAETCS
Ha noaAepXKaHUM HU3KOTO AaBeHUS BO3Ayxa Ha YyBCTBUTEIbHOWN CTOPOHe (hunbTpa, a 3T0
MOXKeT Oka3aTb 3HaYNTe/IbHOE BIMAHWE Ha pe3yNbTaTbl U3MepeHMA.

HEBeHTl/I}'II/IpyeMbIe AaTHUKn HeO6XO,CI,VIMO, Kak npasuso, 3alniatb € UCNOJ1b30BaHNEM
FI/I,CI,pOCbO6HOFO MHEPTHOIro MaTepuana. ﬂ,)’lﬂ 3TOM LesIN B pa3/IMYHbIX CUTYyaunax
Mcnosb3oBaNCb NMNOJIMMEPHbIE M€M6paHbI C BbICOKO NOPUCTOCTbIO, N3rOTOBJIEHHbIE

M3 3KCNMaHANPOBAaHHOIoO nonMTeTpachopaTvmeHa M KOTOPbI€ OKa3a/InCb AO0BOJIbHO NPO4YHbIMMW.

MO>HO ncnonb3oBaTb U MeTa/lsiIokepaMun4eckmne CbVI)'IprbI, OQHaKO ux csieqyet HarpeBsaTb

BO M3bexxaHue I'IpO6erM C KOH,U,eHcaLLMeVI BHYTpWU MaTepurana. 3TO, Kak npasuio, He noaxoanT
ana aat4mMkoB OTHOCUTE/TbHOM B/1a>KHOCTUN, OAHAKO NpUeMIeEMO ANAa AaTYHNKOB TOHKU POCHI.
MeTannOKepaMquCKme CIDI/I}'IprbI ABNAKOTCA MPOYHBIMU 1N XOPOLIO NOAXOAAT AN1A I'Ipl/lMeHeHVIVI
C acnwpau,mel‘/’l, YTO NO3BOJIAET UCMNOJIb30BaThb qu/l}'IprbI c 6onbLUON naowanbto NOBEPXHOCTU

M COOTBETCTBEHHO C NpnemMaemMo He6OoNbLIMM nepenaaom AaB/1€HUA.

B Tex cnyyvasx, Koraa 3a cHeT MCKYCCTBEHHOW acnupaunn auddys3unto He yaaeTcs yCUIuTb,
cnepyet obpalllaTb BHMUMaHMe Ha COOTHOLLEHME MeX Ay MAoLLLaAbio MOBEPXHOCTU huabTpa

1 06beMOM BO3/yxa, KOTOPbIN B BUAEe NPO6bl NOCTynaeT K AaT4uKy. B cnyyvae TunmuyHoro
COpO6LMOHHOIO AaTyuMKa, BKJIOYalOLLEro NaoCkyto NoAn0XKy, niockas MembpaHa, pasmelleHHas
6113KO K MOBEPXHOCTU AaTymka, o6ecrneymBaeT oNTMMasibHY0 KOHpUrypauuto. B cnyvae
LUWIVHAPUYECKO MOBEPXHOCTU AaTynka NPUEMIEMbBIM SBSETCS LUINHAPUYECKUA PunbTp.

4.8.3 be3onacHOCTb

I'IpM M3MEPEHUAX B/1aXKHOCTU AOCTATOYHO LUMPOKO NCMOJTb3YHOTCA XMMNYECKNE BELLLECTBA.
CBolicTBa Takmx BeLLEeCTB AOJI>KHbI ObITb XOpPOLUO U3BECTHbI pa60Tarou.|,eMy C HAMU nepcoHany.
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Bce xummnyeckmne Bewectea cnenyer AepxkaTtb B 6e3onacHom Tape C HETKUMUN STUKETKaAMU
N XpPaHUTb B HagnexXxalunx ycaioBuax. MecCTHbIMU BlacTaAMmn MOryT npeanncbiBatbCAa Nnpaswuia,
Kacaruwmeca ncnojib3oBaHMA TOKCNYE€CKNX BELLLECTB.

Heo6xoaAMMO BHMMaTEIbHO 03HAKOMUTBLCS C NacnopToM 6€30MaCcHOCTU, KOTOPbIN TakxXe
Ha3blBalOT NacnopTom 6e30MacHOCTU MaTepurasna, v NOHSATb COAepPKaLLyoCs B HeM MHopMaL o
nepez TeM, kak NpucTynaTb K paboTe C XUMUYECKUMU BeLLeCTBaMn. DTOT 06a3aTeNbHbI
[LOKYMEHT, KOTOPbIA NpefoCTaBAseTCa NPOU3BOAUTENEM ANS KAaXKA0rO XMMUY€ECKOro BeLLecTBa
WKW CONU, COAEPXUT BCIO HE06X0aMMYI0 MHOPMaLLMIO O COCTaBe, CBOMCTBAX, MOTEHLMANbHOWN
onacHocTu, Mepax 6e30nacHOCTM, 06paLLeHNnn N XPaHEHUN JaHHOTO XMMUYECKOTO BeL,ecTBa.

I'IpM N3MEPEHNAX BIaX>KHOCTU LLUNPOKO NCNOJIb3YHTCA HAaCbILLEHHbIE COJ1IEBbLIE PACTBOPHbI. Hwuxe
npunBOAATCA KpaTKne pekoMeHaaumnm OTHOCUTETbHO 6e30nacHOro NCMNosib30BaHUS HEKOTOPbIX
Hanbonee YacTo NPUMEHAEMbIX conemn:

a)  xnopua 6apus (BaCl,): BeulecTso B Buae 6eCLBETHLIX KPUCTAI/IOB; JIErkO PacTBOPAETCA
B BOAE; yCTOMYMBOE, HO NPU NOXKape MOXeT MCNyCKaTb TOKCUYHBIN AbIM; HUKaKMUX ONaCHbIX
peakunin C BOAOMW, KNCNOTaMM, OCHOBAHUAMMW, OKUCNTENSIMU UM TOPIOYMMU BeLlleCTBamu;
npuv npornaTblBaHNMM BO3HMKAET TOLIHOTA, pBOTa, 6011 B XXMBOTE 1 Anapes; onacHo npu
BAbIXaHUW B BUAE MbIIN, NPU KOHTaKTe C KOXel; pa3apaxaeT ri1asa; npu KoHTakTe 06u/ibHO
nNpoMbIBaTb BOAOW, a B C/ly4ae nporiatbiBaHns obpallartbCcs 3a MeULNHCKOM MOMOLLbIO;

b)  xnopua kanbuma (CaCl,): BewecTBo B BUAe 6€CLBETHLIX KPUCTAI/IOB, NOrNoOLWaoLLee
B/1ary U3 BO34yxa; JIerko pacTBOpseTcs B BOAE, NPUYeM pacTBopeHmne naeT ¢ 60/1binm
BblAe/IEHNEM TeN/a; UHNLMNPYET 3K30TEPMUYECKYIO MOIMMEPU3ALMI0O METUIBUHUITIOBOIO
3curpa; MOXeT pearmpoBaTb C LLUHKOM, BbICBOOOXAast BOAOPOA,; HUKAKMX OMaCHbIX
peakumin C KUuCa0TaMm, OCHOBAHUAMM, OKUCUTENAMN UM FTOPIOYMMU BELLECTBaMU;
oKa3blBaeT pasjpaxatolee 4eCTBUE Ha KOXY, I1a3a U CUCTEMY AbIXaHWUS; NPOrnaTbiBaHne
BbI3blBAeT pa3fpa’keHne xeay[04HO-KULLIEYHOro TpakTa; nporiaTtbiBaHe 601bLworo
KO/IMYeCTBa MOXET NPUBECTU K rMnepKaibLneMnm, 06e3BoXNBaHMNIO OpraH13mMa
M MOBPEXAEHMIO MOYeK; NP HE0BXOANMOCTH MPOMbIBaTb 06MILHO BOAOW 1 06paLLaTbCs
3a MEeAULLIMHCKOM MOMOLLbIO;

c¢) xnopuga nutusa (LiCl): BewwecTtBo B BUuae 6eCLBETHbIX KPUCTaNI0B; yCTOMYNBOE, eCn
XPaHUTCA B CyXMX YCJIOBUSAX; IEFKO PaCTBOPSAETCA B BOAE; NPW NOXape ncnyckaer
TOKCUYHbBIM AbIM; NPOraTbiBaHME MOXET MOB/MATb Ha NOHHBIN 6a/laHC KPOBU M NPUBECTU
K aHOpeKCUU, Anapee, pBOTE, FOJIOBOKPY>XXEHUIO U HapyLLeHUAM paboTbl LLleHTPaibHOM
HEPBHOI CUCTEMbI; €C/TN MPUEM HaTPUS HeAOCTaTOYEH, MOXET HaCTyNMUTb NOBPeXAeHne
noyek (Heo6xoAMMO AaBaTb NOCTPaZaBLIEMY MHOTO BOAbl M 06paTUTbCA 3a MeAULLMHCKOMN
NMOMOLLLbIO); HUKAKMX OMAaCHbIX peakLnii C BOAOMW, KUCJ0TaMM, OCHOBaHUAMMU,
OKUCIUTENSAMU NN TOPIOYNUMU BELLLECTBAMU;

d) Hutpat martma (Mg(NO,),): BewLecTBO B BUAe 6€CLBETHbIX KDUCTa/INOB; 1ErKO
BMUTbIBAET B/ary; Ierko pacTBOPSAETCSA B BOAE; MOXET BOCM/JIaMEHUTb rOPOYMii MaTepuan;
MOXeT 04YeHb akTMBHO pearmpoBaTtb C BOCCTaHaB/IMBaOLWMMN MaTeprasaMmn, Moxer
CaMOMNpPOU3BOJIbHO Pa3/OXUTbCS, MPEBPATUBLLUCH B AUMeTUAdDOpPMaMma; Npu noxape
MOXeT UCrnyckaTb TOKCUYHBIN AbiM (6OPOTHCA C OrHEeM C/edyeT NPy NOMOLLLM BOASHOMN
CTpyw); NpornatbiBaHe 60/bLLOro KOJIMYEeCTBa MOXET NPUBECTU K paTaibHOMY UCXOAY
(nocTpapasluemy ciefyeT AaBaTb MHOTO BOAblI M 06paTUTbCA 38 MEAMLMHCKOM MOMOLLLBIO);
MOXeT OKa3blBaTb pa3jpaxatoLlee 4eNCTBUE Ha KOXY U rna3a (NMpomMbiBaTb BOAOW);

e) Hutpat kanua (KNO,): Bewtectso B BuAe 6e/1bix KpUCTaIZIOB UIN KPUCTA/LIUYECKOTO
NMOpPOLLIKA; IErKO pacTBOPAETCA B BOAE; yCTOMYMBO, OAHAKO NPW NoXape MOXEeT BblAeNATb
A00BUTHIA AblM (BOPOTLCA C OTHEM CJ/ieAyeT NPU NOMOLLLW BOASAHOW CTPyM); MporiaTbiBaHne
60/1bLLIOro KOIMYeCTBa MOXET MPUBECTU K PBOTE, O HAKO 3TO BeLLeCTBO 6bICTPO
BblAeNIfeTCs C MOYOM (NoCTpajaBLUeMy c/iedyeT AaBaTb MHOIO BOAbI); MOXET Bbi3BaTb
pasapaxeHue rnas (cnegyeT NPOMbIBaTb J1a3a BOAON); HUKAKMX OMAaCHbIX peakLmni
C BOA,OW, KNCNOTaMW, OCHOBAHUSIMWN, OKUCSTUTENSAMU UV TOPIOYUMMN BELLLECTBaMK;
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f) xnopug Hatpus (NaCl): BewiecTBo B Buae 6eCLBETHbIX KPUCTaNI0B UM 6e10ro NopoLLKa;
JIerko pacTBOPSETCA B BOAE; YCTONYMBO; HUKAKUX ONACHbIX PeakLuMii C BOAOW, KNC/I0Tamu,
OCHOBaHMAMU, OKNCIUTENSIMU NN FTOPIOYMMU BeLLecTBamMu; NporiatbiBaHe 60/1bLwIoro
KO/IMYeCcTBa MOXET NPUBECTU K ANapee, TOLLHOTE, PBOTE, y60KOMY 1 BbICTPOMY AbIXaHUIO
n cypoporam (B TaXenbix C/lyvaax ciegyet obpawartbcs 3a MeAMLMHCKON MOMOLLLBIO).

PekoMeHaaunM oTHOCKTE/IbHO 6€30MacHOro NCNOJ/Ib30BaHWSA PTYTU NPUBEAEHbI B HACTOSILLEM
TOMe, naBsa 3, npunoxeHue 3.A, 4.



NPUNOXEHUE 4.A. BOASHOM NAP B ATMOC®HEPE — TEPMUHbI
U ONPEAENEHUA

1) OmHoweHue cMecu r BIaXHOTO BO3/lyXa €CTb OTHOLLEHME MaCChl BOASHOrO napa m,
K Macce Cyxoro Bo3ziyxa 11, C KOTOPOMN BOAAHOW Nap HaXoAUTCs B CMECH:

PGS (4.A.1)

2)  YOenobHas en1axkHOCMb, MAaccosas 00151 UV codepkaHue 8/1azu ¢ BNaXxXHOrO BO3ayxa eCTb
OTHOLLEHME MaCCbl BOASHOTO Nnapa 11, K Macce BIaxHOTo BO3ayxa 1, + 1 , B KOTOPOM
COAEPXKUTCA BOAAHOM Nap Maccon m.;

m
q =
m, + mg,
3) KoHuyewmpayus napa (n1omHocme 8005IH020 NApa 6 cMecu) U abcoromMHas
6/1GXKHOCMb: INA CMECU BOJAHOTO Napa U Cyxoro Bo3ayxa KOHLeHTpaLmsa napap,
onpe/aenseTcs Kak OTHOLIEHWe MacChl Napa m, k o6beMy V, 3aHMMaeMoMy CMeChbio:

" (4.A.2)

p,=—~ (4.A.3)

7

4)  MonspHas 00/ 6005H020 napa npo6bl 871aXKHO20 8030yXa: MONAPHAA 10/ X BOASHOIO
napa B Npo6e BNaxHOro BO3/lyxa, COCTOSALLEN N3 CyxXOro Bo3flyxa Maccow m, v BOASHOTO
napa mMaccom m onpenensiercs OTHOLEHMEM YMC/1a TPaMM-MOEKY/T BOASHOTO napa
(n,=m /M) k oblieMy 4nCy FpaMM-MONeKya Npobbl 1 + 1, Tae 1, — Y4UCI0 rPaMMm-
MOJIeKyN Cyxoro Bo3ayxa (1, =m /M ) ncneityemoro obpasua. B pesynstate nony4aem:

nnu:

X, =—
0,62198+r
rae r — oTHoweHue cMecu (r=m /m ) BOAAHOro napa npo6bl BaxHOro BO3/yXa.
5) MapuyuansHoe 0asseHue BOASHOTO Napa e’ BO B/axHOM BO34yxe Npu obLeM AaBNeHUN p
M MPU OTHOLLEHMW CMECU T onpeaenseTca cyieayowmnm obpasom:

7

X, =—Y (4.A.4)

(4.A.5)

e' R = xv .p (4.A.6)

T 062198+,

6) HacbiujeHue: BNaxkHblli BO3AyX NPU AaHHbIX TeMMepaType 1 AaBAeHUM CHUTaeTCs
HacCblLLLEHHbIM, €C/TN €ro OTHOLLEHWE CMECU TakoBO, YTO 3TOT BAAXHbIN BO3yX HAXOAUTCS
B COCTOAHMN 6€3Pa3/IM4YHOro paBHOBECUS OTHOCUTEIBHO KOHAEHCUPOBaHHOW (hasbl
(knaKon nnu TBePAON) NPU Tex xe TemnepaType 1 AaBNeHUN, NPUYEM NOBEPXHOCTb
pa3aena naockas.

7) OmHoweHue cmecu npu HacslweHuu: CAMBON T | o603HaYaeT OTHOLLUEHNE CMEeCU
HaCbILLEHHOIO BJ/1a>XKHOIo BO34yXa Ha/j, N10CKOM NMOBEPXHOCTbIO XNAKOCTWN. CumBon T
0603Ha4YaeT OTHOLIEHNE CMECU HACBILLEHHOIO BNaXXHOMO BO34yXa Ha/j N10CKOM
NOBEPXHOCTbIO TBep,Cl,OI7I Cba3bl. [MoHATMA XuAaKoM 1 TBepﬂ,OVI an3bI OTHOCATCA K NOYTU
4YMCTOM BOAE U MOYTU HYNCTOMY NibAYy COOTBETCTBEHHO; KaXKAasa NX 3TUX CY6CTaHLLMVI
COAepPXKNT onpeaeeHHoe KOIM4eCTBO PpaCTBOPEHHOIO BO34yXa.

8) /[aeneHue HacbiujeHHO20 80051HO20 Napa 8 Yucmoli ¢hase: faBNEHNE YACTOTO BOASIHOTO
napa e, B COCTOAHUU HaCbILLLEHWS eCTb laB/ieHne napa B COCTOAHUM ero 6e3pasInyHoro



9)

10)

1)

12)

13)

14)

15)!
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PaBHOBECUA Ha N10CKOM NOBEPXHOCTbIO XMUMUYECKN YMCTOWN BOAbl NPU HEN3MEHHbBbIX
3HavYeHuax Temnepartypbl N AaBNEHNSA; TOYHO TaK XX€ MOXXHO ONPEAENNTb €, N0 OTHOLUEHWNIO
Ko ibay; e wne, — quHKLI,VII/I, 3aBucALlLne NCKIKDYUTE/IbHO OT TEMNEPATYpPbl, a UMEHHO!

ey = ew(T) (4.A.7)
e =¢/(T) (4.A.8)

MOﬂﬂpHaﬂ 00/15 600SIHO20 napa eo 8/1a>kHom 3036yxe, HAcblIWeHHOM OMmHOocuUmesibHO
800bI: MOJIApHaa 4on4a BOAAHOIO napa, HaCblWEeHHOTo no OTHOLWEHUIO K BOAE MPU
OaBNeHNN p nuTemnepatype T, ectb MOJIpHas Aona x BOAAHOIO Napa I'Ip06bl BJ1a>KHOTO
BO34yXa Npu TEX XXe TeMnepartype n AaB/1€HNN, KOTOpPasa HaxoanTcAa B yCTOMHYUBOM
PaBHOBECUUN Ha N0CKOM NOBEPXHOCTbIO BOAbI, cop,ep>|<au.|,el7| HEKOTOPOE KO/INHE€CTBO
PaCcTBOPEHHOIO BO34yXa, COOTBETCTBYHOLLLEE COCTOAHNIO PaBHOBECUA. Moao6HbIM o6pa30M
Hepesx ob603HayeHa MOJIApHasa 40714 BOAAHOIO napa, HaCbllEeHHOro OTHOCUTE/1IbHO
NJIOCKOU NMOBEPXHOCTU J/iba U CcOAep>KaLlero COoOTBETCTBEHHO PaBHOBECHOE KO/IMYECTBO
PaCcTBOPEHHOIO BO34yXa.

JaeneHue HacviujeHHO20 800SIHOZO NAPA 6/1AXKHO20 8030YXA: fAaB/IEHNE HACBILLLEHHOTO
napa e’ BO BNIaXXHOM BO3/lyxe OTHOCMTE/IbHO BO/bl NPU AaBneHun p u temnepatype T
onpeaenseTcs no cneaytoLei opmyne:

rW
e, = =X . 4.A.9
¥ 06219845, L Tl (“4-A9)

Moao6HbIM 06pa3oM AaBeHNe HACbILLLEHHOTO Napa BO B1aXKHOM BO3/yXe OTHOCUTENIbHO
’ .
Nbfa e’,npv aasneHnn p n temnepatype T onpeaensertcs no hopmyne:
143

R/ S 4.A.10
PT0620984 5 0 T E ( )

CoomHoweHue Mex0dy 0as/ieHUeM HAcblWeHHO20 Napa 6 Yucmoli ¢hase u 80 6/71a>KHOM
8030yxe: B METEOPO/IONMYECKOM AMana3oHe N3MeHeHNs aTMOCepPHOro AaB/ieHns
W TeMnepaTtypbl CNpaBeAnBbl Clefytolime paBeHCTBa Npu owmnbke He 6onee 0,5 %:

e',=e (4.A11)

e =e (4.A12)

TepmoOuHamuyeckas memnepamypa mo4ku pocsl T, BNaxxHOro Bo3ayxa npu AasieHun p
1 OTHOLLEHMMN CMECU T eCTb TemnepaTypa, NPy KOTOPOI OTHOLLEHNE CMECU HaCbILLEHUA T
B/1a)KHOTO BO3/yXa, HaCblLLEHHOro N0 OTHOLUEHMIO K MOBEPXHOCTU BO/AbI NPU TOM e
[aB/eHUN, paBHO JaHHOMY OTHOLLEHUWIO CMECH T-.

TepmoouHamudeckas memnepamypa moyku utes T, BnaxHOro Bosayxa npw AasneHum p
1 OTHOLLEHMMN CMECU T eCTb TemnepaTypa, NPy KOTOPOI OTHOLLEHWE CMECU HACBILLIEHUA T,
BNAXKHOTO BO3/lyXa, HACbILLLEHHOTO MO OTHOLUEHWIO K MOBEPXHOCTU Jiba NPU TOM Xe
[laB/IeHUU, PaBHO JAaHHOMY OTHOLLUEHUIO CMECHU T.

TeMnepamypbl MOYKU pOCbl U MOYKU UHes, onpeaeneHHble yKa3aHHbIM 06pa30M, CBA3aHbI
C OTHOLUEHNEM CMECU T 1 AaB/ieHNeM p crieayoWnUMN ypaBHEHNSAMN:

e'w(p,Td)=f(p)‘ew(Td):xv~p:% 4.A13)
e'i(p,Tf)=f(p)-e,~(Tf)=xv-p=ﬁ 4.A14)

OmHocumenbHas 8/1A’>KHOCMb 603nya Uw Nno OMHoOWeHU K 800€ 8/1A>KH020 603nya npu
OaBNeHUN p nuTemnepatype T ectb NPOLEHTHOE OTHOLLUEHUE MO)'IFIpHOVI A0/ BOAAHOIO

1

YpaBHeHua 4.A.15 1 4.A.17 He NPUMEHAIOTCA A4 BNAXHOro BO3/lyXa, KOrAa AaBNeHne p MeHblle, Yem JaBneHne

HacCblULEHHOro napa OTHOCUTE/IbHO YMUCTOW BOAbI U NibAa, COOTBETCTBEHHO Npu TeMneparype T.
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16)!

17)

18)

PYKOBOACTBO MO METEOPO/IOTMYECKMM NMPUEOPAM W METOAAM HABIOAEHUI. TOM |

napax, K MONIIpHOM Al0/1e Napa X, KoTopas umenach Gbl BO B/IaXXHOM BO3/yxe, €C/in Obl OH
6bl71 HAaCbILL,EH MO OTHOLLEHMIO K BOAE NPU TeX e 3HaYeHMAxX AaB/ieHns p u Temnepatypsbl T.
Taknm o6pasom:

=100| 2| ~100] = (4.A.15)

Tow p.T Pyw p.T €w p.T

Xy

U,, =100

rae NHAEKChI p, T)/Ka3bIBaIOT, YTO KaXkabl YieH YpPaBHEHNA COOTBETCTBYET UAEHTUYHBIM
yCNOBUAM B OTHOLLUEHUWN AaB/NE€HUA N TEMITEPATYPbI. MocnegHee BblpaxeHune qupMaano
nogo6Ho Knaccn4eckomy onpenesieHnio, OCHOBaAaHHOMY Ha NMOJIOXKEHNW 3aKOHa JdanbtoHa
O napuvalbHOM AaBA€HUN.

UW Tak>e CBA3aHO C OTHOLWLEHMEM CMecn r cieJyroumnm 06pa30M:

r 0,62198+r,,
v 0,62198+r
rge TW — OTHOLWLEHNE CMeCU HaCbIWEeHNA Npn AaB/1€HNN N TEMIMEPATYPE B/1a>XHOIo BO34yXa.

U, =100

w

(4.A.16)

OmHocumesnbHas 8/1A’KHOCMb 603nya Ul. no omHouweHUr Ko nbdy 8J14>KHO020 6036yxa npu
OaB/NeHUN p nuTemnepatype Tectb NPOLEHTHOE OTHOLLUEHUE MOﬂﬂpHOI7I A0/ BOAAHOIO
napax K MOﬂﬂpHOI\/'I Aone napax ; KOTopas coaepixanacb 6bl B BO34yXe, eCnn 6bl OH 6bIN
HaCbILWEH NO OTHOLWEHUIO KO JibAYy NPU TEX XK€ 3HAYEHUAX AaBNEHNA P U TEMNEPaATYpPbI T.

B cooTtBeTcTBUM C YpaBHEHNEM, MPUBEAEHHDBIM B NYHKTE 15, nonay4vaem:

r
U; =100 | =100 222 |  =100] < (4.A17)
Xyi p.T DXy p.T € p.T
OmHocumeanaﬂ 8J10’)KHOCMb npu 3HA4YeHUsaxX memnepamypbl HuU>ke 0 °C AO0J/KHa
OLLeHNBAaTbCs N0 OTHOLLEHUIO K BoAe. Takas npoleaypa umMeeT cneaytoLime
npevMyLLecTBa:

a) 60/bLUMHCTBO T’MrpomMeTpoB onpeaendaeTr OTHOCUTEJ/IbHYIO B/1a>XKHOCTb MO OTHOLUEHUIO
K BOAE Npn BCEX 3HAYEHUNAX TEMIEPATYPbI;

b) 6onbwKnHCTBO 06n1aKkoB Npu TeMnepaType Huxe 0 °C cocToAT U3 BOAbI UK
NpPenmMyLLLEeCTBEHHO U3 BOAbI;

C) OTHOCMTe/bHas BJIaxXHOCTb, Npesbiwatowas 100 % OB, kak npaBuno,
He HabaaeTCs; 3TO OCOBEHHO BaXXHO A1 CUHONTUYECKMX CBOAOK MOroAbl,
NocKo/bKy aTMocdepa H4acTo nepeHachiLLeHa Mo OTHOLLEHUIO KO JibAy MPU 3HaYEHUSX
Temnepatypbl Huxe 0 °C;

d) 60nbluas YacTb CyLLECTBYIOLLENO MAaCCUBA AaHHbIX 06 OTHOCUTE/IbHOW BAAXHOCTU
npu 3HaveHnsax Temnepatypbl HMxke 0 °C coAepXUT 3Ha4YeHMS, onpeaesieHHble Npu
HacCblLLLEEHNM MO OTHOLLEHMIO K BOJE.

TepmoOuHamuyeckass memnepamypa CMO4eHHO20 mepMoMempd 60 8/1aXKHOM 6030y xe

npu aasneHunn p, emnepatype T v OTHOLIEHMM CMeCK 1 eCTb TemnepaTypa T, KoTopyto
nmen 6bl BNaxkHbI BO34yX, €CNun ero agmabatnyeckm NpuBECTU K HaCbILLLEHMIO NPU
[laB/IeHUU p NOCPEACTBOM UCMAPEHUS BOAbI B XXMAKOM COCTOSIHUM NPU TEX Xe AaBJEHUN p
n temnepatype T, ¥ B KOTOPOI COAEPXKMTCA HEKOTOPOE KOJIMYECTBO PACTBOPEHHOTO
BO3/yXa, COOTBETCTBYIOLLLEE COCTOSAHUIO PABHOBECUS C HACbILLLEHHbIM BO34YXOM NPU TeX Xe
AaBieHn n Temnepatype. 3HavyeHne T, onpeaenseTca no ypaBHeHMo:

h(p,T,r)+[rw(p,Tw)—rJhw(p,Tw) =h(p,TW,rW(p,Tw)) (4.A.18)

raer, (p,T,) — OTHOLEHNE CMECU HACILLLEEHHOTO B/1aXKHOIO BO3AyXa Npw AaB/ieHNN p
ntemnepatype T ; h (p,T, ) — sHTanbnua’ 1 rpamma Y1CTON BOAbI NPY AABIEHUN p

2 DHTaNbnua CMCTEMbI B COCTOSHUM PaBHOBECHs Npu AaBneHnmn p u temnepatype T onpeaensetca kak E + pV, rae
E — BHyTpeHHAA 3Heprua cuctemsl, a V— ee o6bem. Cymma 3HTanbnuii a3 3akpbiTOi CUCTEMbI COXPaHAeTCa B
agmabatnyeckmx n3obapuyecknx npoueccax.
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ntemneparype T ; h(p,T,r) — 3HTanbnua 1 +r, rpaMMOB BNaXXHOTO BO3/yXa,

cocTosLlero u3 1 rpamma Cyxoro Bo3fyxa 1 r rpaMMOB BOASIHOTO napa, npv AasBjeHun p
ntemneparype T; w h(p,T,,r, (p,T,)) — 3HTanbnua 1 +r, rpaMMOB HaCbILLEHHOrO BO3AyXa,
cocTosulero n3 1 rpaMmma Cyxoro Bo3flyxa v r, r[paMMOB BOASIHOTO napa, Npu AaBaeHnu p
ntemnepatype T,. (3T0 PyHKLMA NCKTHOUUTENBHO p U T, 1 MOXET 6bITb 0603Ha4eHa
cootsetctBeHHo kak b (p,T).)

Ecnan BO3ayX U BO,IJ,FIHOI7I nap paccMaTpunBaroTCA Kak naeasibHble€ ra3bl C NOCTOSIHHOMN
yp,eanon TeI'I}'IOTOVI, TO NnpuBOoAMNMOE BbiLLE YpaBHEHUE NMPUHNMAET BUA.:

[r p.T, —r]L T

w >Tw v w

T-T, = ( ) ( ) (4.A19)
Cpa+1Cpy

rae L (T, ) — tennota napoo6pasoBaHus BoAbl npu Temnepatype T, C,, — yAenbHas

TeMJI0eMKOCTb CyXOro BO3/lyXa NPy NOCTOAHHOM AAaBNEHNM; U ¢, — yAe/IbHaA

TEn/JI0eMKOCTb BOAAHOIO napa npv NoCTOAHHOM JlaB/1I€HUN.

anIMe‘-IaHMe: TepMoAnHaMmn4yeckasa temnepartypa CMO4eHHOro TepMOMeTpa, Kak oOHa onpeaeneHa 3aecb,
B Te4eHNEe HEKOTOPOro BpeMeHn Ha3blBaslaCb MHXXeHEepPaMnN NO KOHAULNOHUPOBAHWIO BO3YyXa «TeMﬂepaTyp0|7|
aAnabaTNyeCcKoro HachlLLLEHUS».

TepmoduHamuveckas memnepamypd CMOYeHHOZ0 mepMOMempd, NOKPbIMOo20 /1bOOM,
80 8/1a>kHOM 8030yXxe Npu faBneHuu p, TemnepaTtype T 1 OTHOLLEHUM CMECU T eCTb
Temneparypa T, Np1 KOTOPOW YNCTbIN e[ NPU aBNEHNUM p AO/KEH MCNAPATLCA

BO BJIaXKHbI BO34yX, 4TOObI agMabaTnyeckm NPUBECTM ero K COCTOSIHUIO HacCblLeHnA
npu aasneHun p n temnepatype T,. HacbilieHne onpeaensercs no OTHOLIEHUIO KO JibAy.
3HayeHne T, HaXOAMTCA U3 ypaBHEHMA:

h(p.T.r)+ [ (p.T)=r b (p.T) = h(p.Tr; (p.T;)) (4.A.20)

rae r,(p,T,) — OTHOWIEHME CMECU HACBILLEHHOTO B/IaXHOTO BO3/lyXa Npwv AaBaeHNN
pwvtemneparype T; h(p,T,) — 3HTanbnua 1 rpamMa 4MCToro nbAa Npu AasieHnm
pwvtemneparype T; h(p,T;r) — 3HTanbnua 1 +r rpaMmMoB B1IaXKHOTO BO34yXa,
cocTosaLlero u3 1 rpamma Cyxoro Bo3fyxa 1 r rpaMMoB BOAAHOIO napa, Npu AaB/ieHnun p
ntemneparype 1; u h(p,T,r, (p,T))) — 3HTanbnms 1 + r, rpaMMOB HaCbILLLEHHOTO BO3/yXa,
cocTosulero n3 1 rpaMmma Cyxoro Bo3flyxa v r, F[paMMOB BOASHOTO Napa, Npv AaBneHnn p
n temnepatype T,. (370 pyHKUMUA UCKNIOUNUTENBHO p U T, M MOXeT 6biTb 0603HaYeHa
cooTBeTCTBEHHO Yepes h (p,T).)

Ecnn BO34ayX U BO,IJ,FIHOI7I nap paccMaTpunBaroTCA Kak naeasibHbl€ ra3bl C NOCTOSIHHOMN
yp,eanon TEMN/I0EMKOCTbIO, NPUBEAEHHOE BblLLE€ YPpaBHEHNE NPUHUMAET BUA:

|:ri(paTi)_r:|Ls (Tz)

cptre,,

rae L (T) ectb TennioTa cy6auMaumu nbaa npu temneparype T,

T-T = (4.A.21)

Ceasb mexay T, u T, n TemnepaTypa CMO4Y€HHOIO BOJ0W MW MOKPLITOrO 1bA0M
pe3epByapa TepMOMeTpa COrMacHO NoKasaHWAM OTAENbHOIO NCUXPOMETPa — 3TO
BOMNPOC, KOTOPbIN AO/IKEH ONpeaenaTbCs MOCPeACTBOM TLATENBHO KOHTPOIMPYEMOTo
3KCNepMMeHTa C y4eToM pa3Hoo6pa3Hbix NapamMeTpoB, HaNMpUMep BEHTUAALMM, pa3Mepa
pe3sepByapa 1 paguauunn.



MPUNTOXXEHMUE 4.B. DOPMVYJibl A1 PACHETA XAPAKTEPUCTUK
BJ/IAXKHOCTU

Smu ¢popmynsl ydobHbI 0151 pacyemos u 061a0arm 00CmMamo4yHol moYHOCMbI0 07151 8CeX 0ObIYHbIX
MemeoposiozuYeckux NpuMeHeHul, 02paHudeHHbix memnepamypoli T > -45 °C 0515 sxudkoli 8006l
u T>-65°Cons nbda. Huxe ykasaHHbIX meMnepamypHbix Nopo206 3mu OpMy/ibl HE NPUMEHUMBbI.

C 6071€6 MOYHbIMU, PACWUPEHHBIMU U NOOPOBHbIMU (POPMYyAUPOBKAMU 3MUX U Opy2uX
Xapakmepucmuk 6/10XXKHOCMU 8030yXa MOXHO 03HakoMumscs 8 pabome Sonntag (1990; 1994). Ymo
Kacaemcs ux ozpaHudeHuli, mo oHU No0xo00s1m 07151 06bIYHbIX MEMEOPOI02UYeCKUX NpUMeHeHUU

C MeHbWUM pacuiupeHueM memnepamypHo20 0Uand3oHd, U umetom ocoboe 3Ha4yeHue 015 yenell
pPaduU030HOUPOBAHUS.

faenenue HacviweHHO20 napa:

e, (t)=6,112exp [17,62 /(243,12 + 1)] (4.B.1) Bopa (o1 -45 °C pno 60 °C)
(4ucTasn dasa)

e (pt)y=fp) e, (4.B.2) BnaxHbI BO34yX

e(t) =6,112 exp [22,46 t/(272,62 + 1)] (4.B.3) Jlep (o1-65°Cpo0 °C)
(4ucTas dasa)

e (pt)=f(p) - e(t) (4.B.4) BnaxHbI BO34yX

f(p)=1,0016+3,15-10°%p-0,074 p' (4.B.5) [cMm. MpumeyaHune]

Touka POCbl U mOo4Yka uHes:

t | 243,12-In[¢'/ 6,112/ (p
d- 17,62-1In[e'/ 6,112 (p

))]J (4.8.6) Boaa (o145 °C 10 60 °C)

272,62 In[¢'/ 6.112/(p)]

1 = (4.B.7) Jlep (o1-65°Cpno0 °C)
722,46 -1n[e'/6,112/(p)]

Mcuxpomempudeckue ¢popmMynbl 0711 ncuxpoMempa AccMaHa:

e’=e’ (pt)-6,53-10". (1+0,000944¢t) -p- (t-t) (4.B.8) Boaa
e’=e" (pt)-575-10".p. (t-t) (4.B.9) Jep
OmHocumesibHas 8/1G>KHOCMb:

U=100¢’/e’, (p,t) %RH (4.B.10)

U=100¢’, (p,t)le’, (p,t) %RH (4.B.11)

YcnoBHble 0603Ha4YeHuUs:

t TemnepaTtypa Bo3ayxa (TemnepaTtypa Cyxoro TepMmomeTpa);
t, Temnepatypa CMOYEHHOrO TEPMOMETPa;
t TemnepaTtypa CMOYEHHOrO TEpMOMETPa, MOKPbLITOrO /1bA0M;

t TOYKa POChI;
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t. TOYKa NHesx;
p [aBJieHne B/1aXXHOro BO3/yXa;

e (t) AaBneHMe HaCbILEHHOro BOAAHOMO Napa B YMCTOW hase OTHOCUTENbHO BO/bI Npu
TemnepaType Cyxoro TepMomMeTpa;

e (t,) [naBneHve HacChlLLEeHHOro BOAAHOrO Napa B YMCTOM (hase OTHOCUTEIbHO BOAbI NpK
TeMnepaTtype CMO4EHHOro TEpPMOMETPA;

e(t)  MaBneHWe HaCbILEHHOTO BOAAHOMO Napa B YMCTOW hase OTHOCUTENbHO /ibAla NpK
TemnepaType Cyxoro TepMomMeTpa;

e(t) MpaBneHWe HaCbILEHHOrO BOAAHOMO Napa B YMCTOW hase OTHOCUTENbHO /ibAla NpK
TemnepaTtype CMOYEHHOrO TEPMOMETPa, MOKPbLITOrO JIbAOM;

e’ (t) paBneHWe HaCbILEHHOTO BOAAHOMO Napa BJ1aXKHOro BO3/lyXa OTHOCMTE/IbHO BO/bl NPK
TemnepaType Cyxoro TepMomMeTpa;

e’ (t,) maBneHve HacblLLEHHOro BOAAHOrO Napa BJaXHOro BO3/lyXa OTHOCUTE/IbHO BO/bI NPK
TeMnepaTtype CMO4EHHOro TEpPMOMETPA;

e’ (f) AaBneHMe HaCbILWEHHOro BOAAHOMO Napa B1aXkHOro BO3/lyXa OTHOCUTE/IbHO Nibja Npu
TemnepaType Cyxoro TepMoMeTpa;

e’ (t) MAaBneHMe HaCbILEHHOro BOAAHOMO Napa B1aXkHOro BO3/lyXa OTHOCUTE/IbHO Nibja Npu
TemnepaTtype CMOYEHHOrO TEPMOMETPa, MOKPBLITOrO JIbAOM;

U OTHOCUTE/IbHAA BJZIaXXHOCTb.

MpumMeyaHue: akTnyecky, fasnsetcs pyHKUMeN Kak AaBeHns, Tak U Temnepatypebl, T. e. f=f(p, t),

Kak nosicHsietcs B ny6nvkauun BMO (BMO, 1966) Bo BBeaeHUM k Tabnuue 4.10. Ha npakTuke 3aBUCUMOCTb

oT Temnepatypbl (£0,1 %) HaMHOro Huxe, 4eM oT AasneHus (o1 0 % o +0,6 %). NNo3ToMy, 3aBUCUMOCTD

oT Temnepatypsbl B hopMysie, NPUBEAEHHON BbilLE, MOXHO OnNycTUTb (CM. Takxe nybaunkaunto BMO (WMO, 1989a),
rnasa 10). Tem He MmeHee, 3Ty hopmyny ciefyeT UCMOb30BaTb TOIbKO A9 3Ha4eHUs aasneHus okono 1000 rfa
(1. €. ANA Npr3eMHbIX HabNoAeHNIA), @ He A1 a3PONIOTMYeCKMX U3MEPEHUI, A1 KOTOPbIX CieAyeT MCno/b3oBaTb
Tabnuuy 4.10 8 ny6aukaumm BMO (BMO, 1966).
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NMPUNOXEHME 4.C. UHCTPYMEHTbI U METOAbl, KOTOPbIE UMEIOT
OrPAHUMEHHOE NPUMEHEHME UJIA BOJIEE HE MPUMEHAIOTCA

1 MEXAHWUYECKUE UHCTPYMEHTbI C MTPUMEHEHUWUEM OPTAHUYECKUX
MATEPUAJIOB
1.1 BonocHoi rurpomerp

[ns nsmepeHuns BNaxHOCTU B TMTPOMeETPax MCMO/1b30BanoCh M3IMEHEHME AMHbI BOJIOCa NpU
N3MeHEeHNN OTHOCUTE/IbHOW BNaXXHOCTN BO3Ayxa. Bce TMMNbI BONOCHBIX rMrpomMeTpoB 60/bLue
He NCNo/b3yloTCA B METEOPOJIOrMHN, 38 UCKTIOYEHNEM BOIOCHOTO rurporpada, onMcaHHoro
B 4.6, KOTOPbI MOCTENEHHO BbIBOANTCA U3 yNnoTpebaeHus.

1.2 Apyrue mexaHn4eckme MeToabl

PaHbLUe 419 MeXaHNYeCKNX METOA0B, B KOTOPbIX UCMOJIb3yeTCa U3MEHEHME Pa3MeEPOB
OpraHnyeckux MmatepmasnoB 415 onpeaeeHns OTHOCUTENbHOW BAaXHOCTU, NPUMEHSINCD
4yBCTBUTE/IbHbIE 3/IEMEHTbI U3 TKAHEM XXMBOTHbBIX, Tak1e Kak cneumnansbHo o6paboTaHHas
«MaeHka» (opraHnyeckas membpaHa, nony4yaemas u3 TkaHel-6noMmeMbpaH AOMaLLHNX
XXMBOTHBIX). TakmMe 4yBCTBUTE/IbHbIE 3/IEMEHTbI 60/1bLUE HE NCMOb3YIOTCS.

2 KOHAEHCALVUOHHbIA TMTPOMETP CNOAOrPEBAEMbIM PACTBOPOM
XJIOPUOA NTINTUA (NOOOITPEBAEMbBIN TUTPOMETP TOYKU POCDI)

21 CooOpaxeHus o6LLero xapakrepa

2.1.1 Mpunyunel

PaBHOBecHOe faBneHve BOAAHOMO Napa Haj NOBEPXHOCTbIO HAChILLLEHHOro pacTBopa
xJiopuaa AnTns aBnseTcsa BeCbMa HU3KMM. BcneacTeme 3Toro takon pactsop xJiopuaa antus
4ype3Bbl4aNHO MMIPOCKOMMYEH NPU TUMNYHBIX 3HAYEHMAX BNAXHOCTU NPU3EMHOI aTMocdepbl;
npuv yCnoBMK, YTO AaB/IEHNE HaXOA4ALLErocs B OKpYy>KatoLLemM BO3Jyxe BOAAHOro napa
npesbillaeT paBHOBECHOE AaB/ieHMe Nnapa 3TOro pacTeopa, BOAAHOM Nap KOHAEHCMpPYyeTCs

Ha Hem (HanpuMmep, npu Temnepatype 0 °C BoAAHOW Nap KOHAEHCMPYeTCS Haj, MN10CKOW
NOBEPXHOCTbIO HACbILLLEHHOro pacTBOpa XJ10pMaa IMTUA Tak, 4TO OTHOCUTEIbHasA BAAXHOCTb
cocTaBngeT AnLb npumepHo 15 %).

Ecnn HarpeBaTtb ﬂ,aHHbIVI PacTBOpP, HENOCPEACTBEHHO NMpPOMnyCckad 4epe3 HEro 3}'IeKTpI/I‘-IeCKVII\/'I
TOK OT NICTOYHUKaA C NOCTOAHHbIM HanpAa>XeHnem, To0 MOXXKHO NMoJ1y4nTb TeEpMOANHAMNYECKN
camoperynumpyroluleecs YCTpOVICTBO. ﬂ,)’lﬂ npeaoTspalleHna nonapusaunnm pactsopa cneayer
ncnonb3oBaTb HepeMEHHbIVI Tok. Mo Mepe TOro Kak 3/1eKTPONnpPoBOAHOCTb MOHMXAETCA,
YMEHbLUAETCA N C1J1a TOKA, HarpeBakoLlLero pactesop, 1 B KOHEYHOM UTOTe AOCTUTAETCA TOYKa
paBHOBECKA, NpU KOTOpOVI nogaep>KMBaeTca NOCTOAHHaAA TeMNeEpartypa. Mo6oe oxnaxaeHune
pacTBOpa BEAET B pe3y/ibTaTe K KOHAEHCALLMN BOAAHOTO Napa, 4TO Bbi3biIBA€T yBE€/IM4HE€HNE
npoBOANMOCTU U COOTBETCTBEHHO CUJIbl TOKA, HarpeBarwoLWEro pactBop, U oxnaxaeHne
CMEHAETCA Ha o6paTHy|o TEHAEHUUIO. HarpeBaHme nocne AOCTUXKEHNA TOHKU paBHOBECUA
npunBoANT K NCMAapPEHUNIO BOAAHOIO Napa A0 TEX NOpP, NOKa nocsiegoBaBLiee NOHMXEHNE
NPoOBOANMOCTU HE BbI3OBET TAKOE€ YMEHbLUEHNE SIEKTPUYHECKOTO HarpeBaHuA, 410 €ro 3quDGKT
6y,u,eT MeéHblle, 4HeEM NOTEPU TE€MJ1a, U 3a STUM NOCNEAYET OX/1aXKAEHUNE.

M3 Bbilecka3aHHOro c/ieayeT, YTO CyLLLeCTBYeT HUXKHUIA Npeaen faB/eHuns BOASHOro napa
B OKpY>KatoLLLeM BO3yxe, KOTOpoe MOXeT 6blTb M3MepeHo TakMm 06pa3om npu 10601 3agaHHON
Temnepartype. Huxe 3Toro npeAenbHOro 3Ha4eHmns CoNeBOl PacTBOP AO/IKEH NOABEPraTbCs
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oxnaxaeHutw cTeMm, 4TO6bI 06ECNeYnTb KOHAeHCauno BOAAHOrIO napa. M Torga sToT MeToA
6y,qu JKBUBA/IEHTEH METOAY C MCNOJIb30BAaHUEM OXJlaXXAae€MOro 3epKana. PasHuua 3aknto4vaeTcs
B TOM, 4YTO NMPU NCNoJib30BaHNN NOCNE€AHENO U3 YNOMAHYTbIX METO40B KOHAEHCAUNA NPONCXoaAnNT
npu 60nee HMU3KOMN TemMmnepartype, korga 40oCTuraeTcda HacblleHME OTHOCUTE/IbHO NOBEPXHOCTU
ynucTom BO/Abl, a UMEHHO, NPUN TOYKE POChI OKPY>KatoLLero Bo3gyxa.

PaccmaTpuBaemMoMy MeTOAy NPUCYLLLA HEKOTOpas CTeNeHb HeonpeaeeHHOCTU, MOCKO/bKY
CyLLLeCTBYeT YeTblpe pa3Hbix rmaparta xaopuaa antus. [py onpeaeneHHbIX KPUTUHECKNX
TemnepaTtypax AiBa U3 3TUX r’MApPaToB MOTYT HaXOAUTbCS B PaBHOBECUM C BOAHOW ha3on,

W Ha AOCTUTHYTYIO NyTeM HarpeBaHUsa TeMnepaTypy paBHOBECKSA OKa3blBaeT BAUSHME
npoucxoasllee 3atem npespalleHue rmapaTta. Hambonee 3Ha4yMMble 419 METEOPOIOTNYECKMX
Lesniei HeonpeaeeHHOCTM BO3HMKAIOT NPW TOYKE POChl OKpYKatoLLLero Bosayxa Hmxe —12 °C.
Mpw Touke pockl okpyxkatowero sozayxa —23 °C, noTeHumMa bHas pa3HOCTb 3HaYEHUN
TemnepaTtypbl paBHOBECUS, B COOTBETCTBUM C KOTOPbIMWU MPOUCXOAAT NPEBPALLEHNS OAHOIO
13 ByX pacTBOPOB rMApaToB, NPMBOAUT B pe3y/bTaTe K norpewHoctn B £3,5 KB pacyeTHoM
3Ha4YeHUM TOYKU POCHI.

2.1.2 OnucaHue

[MrpoMeTp TO4YKM POChI U3MepseT TeMnepaTtypy, NPy KOTOPOI paBHOBECHOE AaB/ieHne napa
A5 HACbILLEHHOro pacTeopa X/10puaa INTUS PaBHO AaB/IEHMIO BOASHOIO Napa B OKpyXXatoLem
BO3JyXxe. IMNMpUYeCcKme ypaBHEHMS NPeBPaLLeHNs, OCHOBAaHHbIE Ha aHHbIX O AaBJeHUN
HacbILLLEHHOro Napa A/ pacTBopa X10punaa IMTUA U A1 YACTOM BOAbI, MO3BOJIAIOT NOY4YNTb
3Ha4YeHUsa AaBneHns BOAAHOMO Napa 1 TOYKN POChl OKPY>KatoLLLero Bo3gyxa OTHOCUTEIbHO
MJI0CKON MOBEPXHOCTN YNCTON BOAbI. [Inana3oHy 3Ha4eHui Toukm pocbl oT =12 °C go 25 °C
COOTBETCTBYIOT 3Ha4eHUa TemnepaTtypbl Ha d1eMeHTe 415 onpeeeHns TO4YKN pockl B npeaenax
otr17 °Cpo 71 °C.

213 Aamyuku c npssmeiM Hazpeeom

JaTtymk cocTonT U3 TPY6KM NN KaTyLLIKM U BMOHTUPOBAHHOIO B Hee BAOJIb OCK TepMOMeTpa
CONpoOTMBJIEHMS. BHeLIHAS NOBEPXHOCTb 3TOM TPYOKM NOKPbITAa CTEK/IOBOIOKHUCTBIM
mMaTepranoM (06bIYHO HaKpPyYEeHHbIM B BUAE JIEHTbI BOKPYT U BAOb TPyOKK), KOTOPbIN NpONnUTaH
BOJHbIM PacTBOPOM XJlOpuAa MNTuUA, Kyaa nHoraa 4o6aBasai0T HEMHOTO XJI0pUAa Kanums.
CHapy»mu Ha NoKpbITUE KaTyLLKM HaMOTaHa 6udurnsapHas cepebpsiHas Uan 30/10Tas NPOBOIOKa
C paBHbIMU MPOMEXYTKaMU MexXay BUTKamMU. [lBa KOHLLa 3TO 6UpUNSpHON 06MOTKN
NnoAcoeMHeHbl K UCTOYHMKY NePEeMEHHOr0 3/1eKTPUYECKOro TOKa; Kak NpaBuno, B ka4ecTBe
WNCTOYHMKA UCMOJIb3yOTCA 0ObIYHbIE MarnucTpasabHbix anekTpudeckune cetn (50 nam 60 o).
CreneHb 3/1eKTPONPOBOAHOCTM pacTBOpa XJiopuaa TNTnsA onpeaensercs KOHUeHTpaunen
pacTBOPEHHOrO BeLLecTBa. TOK NPOXOAUT MeX Ay CMeXHbIMU 6UMDUNAPHBIMU BUTKAMU, KOTOPbIE
[eliCTBYIOT B Ka4eCTBe 3/1eKTPOA0B, U Yepe3 pacTBop. [poxoxaeHne Toka HarpeBaeT pacTBop,
4TO MOBbILLIAET €ro TeMnepaTypy.

3a VCcK/IoYeHMEM YCTOBUIA, KOTAa BaXHOCTb Ype3BblYaiHO HM3Ka, AaBeHne BOASAHOrO
napa B OKpy>KatoLLiem Bo3ayxe 6yaeT Bbllle, YeM paBHOBECHOE JaB/ieHNe BOASHOIO napa
Haj pacTBOPOM X/I0pMAa IUTUS NPU TemnepaType OKPY>KatoLLLEero BO3ayXa, M BOASIHOW nap
6yneT KOHAEHCMPOBaTbCs Ha pacTBope. 1o Mepe HarpeBaHUs pacTBOpa Noj, BO3AeNCTBMEM
371eKTPUYECKOro Toka TemrnepaTypa B KOHLLE KOHLL0B JOCTUTHET TaKOTO 3HAa4YeHWUs, Bbllle
KOTOpPOro paBHOBECHOE AiaB/ieHME Napa NPEBbLICUT AaB/ieHNe Napa B OKPY>XKaloLLeM BO3ayXe,
HayHeTCs ucnapeHune 1 KOHLEHTPAaLLMs pacTBOpa BO3pacTerT.

[ns koHkpeTHOro Nnpubopa cylecTByeT paboyee 3Ha4YeHNe TemMnepaTypbl paBHOBECHS,
COOTBETCTBYlOLL,EE 3HAYEHMIO laB/eHN BOAAHOTO Napa B OKpy>atoLem Bosayxe. [pu
3HaYeHMAX TemmnepaTypbl BbilLie PaBHOBECHON BC/1eACTBME UCNAPEHNS KOHLEHTPaLLMa pacTBopa
6yfeT MOBbILLATLCS; B pe3y/bTaTe 3N1eKTPUYECKNA TOK U HarpeBaHne yMeHbLIaTCs, U noTepu
Tenna NpuBeAyT K MOHMXKEHWNIO TemMnepaTypbl pacTBopa. [1pun 3Ha4YeHnaX TemnepaTypbl HUxXe
paBHOBECHOI KOHAeHcauunsa 6yaeT NPUBOANTbL K YMEHbLLEHMIO KOHLLEHTpaL MM pacTBopa;

B pe3ynbraTte N1eKTPUYECKNA TOK U HarpeBaHne 6yayT yBe/IM4MBATbLCS U Bbi3blBaTb MOBbILLEHNE
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TemnepaTtypbl pacTBopa. [1py paBHOBECHOI TemnepaType He NPOUCXOAUT HU UCMapeHs,
HW KOHAEHCALLMN, MOCKONbKY PaBHOBECHOE AaB/ieHNe napa v AaB/ieHne BOASHOro napa
B OKPY>KatoLLLeM BO3/yXe paBHblI.

Ha npakTuke Ha n3MepsieMoe 3Ha4YeHMe paBHOBECHOW TemnepaTypbl OKa3blBalOT BAUSHUE
WHAMBUAYalbHble XapaKTePUCTUKN KOHCTPYKLLMKW AaT4MKa, M OHO OObIYHO BbILLE, YEM 3HaYeHME,
KOTOpPOE MOXHO Nnpe/icka3aTb Ha OCHOBE JaHHbIX O PaBHOBECHOM JlaBNe€HUN BOASHOIO napa
[N5 HaCbILLLEHHOro pacTBopa xJiopuaa MnTus. Tem He MeHee, BOCNPOU3BOAMMOCTb Pe3y/1bTaToOB
[OCTaTOYHO XOpoLLa A5 TOro, 4To6bl CHUTaTb BO3MOXHbBIM MCMOJIb30BaHWE CTaHAaPTHOM
yHKLMN Npeobpa3oBaHUs A5 BCEX 4AaTYNMKOB, CKOHCTPYMUPOBAHHbIX MO Kakon-n160 3aaHHOM
cneundukaunm.

CunbHas BEHTUALMSA OTpULLATEIbHO CKa3blBAETCSA Ha XapakTepUCTUKax AaTymka, CBsi3aHHbIX
c nepepayeli Tenna, a konebaHUsA CKOPOCTU BEHTUAALUM HapyLLAlOT CTabUNbHOCTb
paboTbl npubopa.

[na cBepeHnsa K MUHUMYMY pycka MPOXOXAEHUS CIULWLKOM CUIbHOTO TOKa B MOMEHT
BK/IIOYEHUA rMrpomeTpa (MOCKOJIbKY CONMPOTUBAEHME pacTBOpa Npu TeMnepaType
OKPY>KaloLLero Bo3ayxa siBNASeTCA JOBO/IbHO HU3KMM) NpeAycMaTpMBaeTCa Hanymne ycTponcTea
AN OrpaHMYeHns Toka B BUE Ma/IeHbKOM JlTaMMNOYKN, KOTopas nociefoBaTe/IbHO COeAnHeHa

C HarpeBaeMbIM 371eMeHTOM. /lTaMnoYka BbiOMpaeTcsa Takum o6pa3om, 4To6bl NPU HOPMasbHbIX
paboymx TOKax B KaTyLLKe CONPOTUB/IEHNE HUTU Hakasia 6b110 6bl JOCTaTOYHO HU3KUM A4
HaZnexaliero @yHKLMOHMPOBaHUA TMFPOMeTPa, B TO BpeMs Kak pabouunii TOK A1 lamnbl
HakaMBaHuAa (ONYCTUMBIN Aaxe AN KaTyLKn, y KOTOPOW 3/IeKTPUYeCcKoe CONpoTUBIEHME
04eHb HebO0/IbLIOE) AOIKEH ObIThb HUXE 3HaYE€HUS, NPU KOTOPOM MOT 6bl NOBPEeAUTLCA
HarpeBatloLL N 3NEMEHT.

PaBHOBeCHOe faBieHMe BOASHOIO Napa A5 HacblLEeHHOro pacTBopa x/iopuaa TMTus 3aBucuT
OT rmapaTa, HaxoAsLLLerocs B paBHOBECMM C BOAHbIM pacTBOPOM. B AnanasoHe temnepatyp
pacTBopa, COOTBETCTBYOLLMX TO4Kam pockl 0T -12 °C go 41 °C, 06bl4HO npeobnagaet
mMoHoruapar. [pu TemnepaType Huxe -12 °C o6pasyeTcs gurnapar, a npy TemnepaTtype

Bbilwe 41 °C — 6e3BOAHbIN X1I0pUA NUTUA. B611n3m Tovek sTnx npespatleHnin pabota
rurpomeTpa sBNseTcs HeCcTabu/IbHOM, U MOKa3aHWs HOCAT HeonpeaeneHHbI xapakTep. OgHako
npu pob6aeneHun HebosbLLOro konnvectsa xnopuaa kanus (KCl) HUxXHUI npeaen TO4KMU Pochl
(=12 °C) moxeT 6bITb NOHMXeH go —30 °C.

21.4 Aamyuku c KOc6eHHbIM HazpeeomM

[MoBbILLEHHOM TOYHOCTU MOXHO OO0CTN4Yb, €CJZI HarpeBaTb pacTBOpP Xsiopunaa 1MTNA KOCBEHHbIM
nyTem. npOBO,CI,VIMOCTb pacTBOpa N3IMEPAETCA Mexay ABYMSA NNaTUHOBbIMU S1EKTPOAAMUA

M pe3ynbratT USMEPEHUNA NCNOJIb3YETCA A1 PEry/IMPOBaHUA 3NTEKTPUHECKOIO TOKa 4epes3
HarpeBaTes/ibHYO Cnpaib.

2.2 dxcnnyaTtauus npubopa

Mpu ncnonb3oBaHnn NpuboOpa N3MepsAeTCa paBHOBECHAA TemnepaTypa KaTyLUKu
1 npuMeHseTcsa yHKLMA npeobpa3oBaHMs 415 NONyYeHUs TeMnepaTypbl TOYKM POChI.

CnepyeT npeaoTBpallaTh BO3AENCTBUE KaknX-1M60 nomex paboTe aaTymka,
NoOCKO/IbKY paBHOBECHas TeMnepaTtypa YyBCTBUTE/IbHA K U3MEHEHUSM B TENN00TAaYe
C NOBEPXHOCTU KaTyLLUKMU.

I'IpM6op O0J/1KEH MOCTOAHHO HaxXxo4AUTbCA NOA4 HanpAa>XeHnem. Ecnn I'Ipl/l60p no KakMm-nm6o
Nnpun4nHaM OxXJliaXXaaeTcsa B TE4HEHNE HEKOTOPOIro BpEMEHU A0 TEMNEPATYPbl HNXE paBHOBeCHOI\/'I,
NPONCXoANT KOHAEHCALLUA, N SNEKTPOJIUT HAYNHAET CTeKaTb.
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Cnepyert perynsipHo npoBoAUTb BepudurKaLMOHHbIe U3MEPEHUS, NCNOJb3Ys AN CPaBHEHWI
paboynii 3TanoHHbIN rurpomeTp. NMpnbop pekomeHayeTCs MO Mepe He06X0AUMOCTH YNCTUTb
1 3aHOBO NPOMUTLIBATL PaCTBOPOM XJIOpUAa INTUS.

B Tom Cny4ae, eC/iu npon3BoanTENEM HE NMpeJycMOTPEHO YCTpOIZCTBO 414 OrpaHN4Y€eHNnA TOKa,
ero cnegyet yCtaHOBUTD. I'IpM OTCYTCTBUWN TAaKOTO )ICTpOl‘/’ICTBa B MOMEHT BK/TOHEHNA BO3MOXXHbI
BbICOKNE 3HA4Y€HUNA CUJIbl TOKA, 4HTO MOXET NMPUBECTU K NOBPEXAEHUIO AaTHUKa.

2.3 PasmeuwieHme n yctTaHoBKa

lMrpomeTp cnepyet pasmellaTb Ha OTKPBITON NJoLLLaAKe B METEOPOIOrMYECKOM IKPaHe,
KOTOPbIV 3aLLMLLaeT ero oT BO3AeNCTBMSA BeTpa U AoxAs. Heo6xoANMO Hannyme cuctembl Ans
obecneyeHna NOCTOSAHHOM CKOPOCTU acnupaLmm.

Tenno oT rurpomeTpa MOXeT BO3eNCTBOBATbL Ha Apyrne Nnpnbopsl; 3TO cieayeT yYnTbiBaTb Npu
BbI6Ope MeCTa ero pacrnosioXeHus.

Ha pa6oTy npubopa MoryT oka3aTb B/IMSHWE HaxoAALLMeECA B aTMOCepe 3arpsasHaioLLLne
BellecTBa, 0CO6EHHO BelllecTBa, KOTOPbIE AMCCOLMUPYIOT B PacTBOPE, NPUBOASA K 3HA4YUTENbHOM
KOHLLeHTpaL M1 B HEM MOHOB.

2.4 NCTOYHUKMU OLLUOKM

ﬂ,)’lﬂ n3MepeHuA paBHOBeCHOVI Temnepartypbl NCMOJIb3yeTCA 3J'I€KTpVI‘-IECKVIVI TEPMOMETP
conpoTuB/ieHNA, N, cnegoBate/ibHO, MPUCYTCTBYOT 06blYHblE 014 3TOro Bua TepMoMeTpunun
MCTOYHUKM OLLINGOK.

ﬂ,ocmraemaﬂ PaBHOBECHaA TEMIMNEpPaTypa onpeaendaercs cBOMCTBaMU PaCcTBOPEHHOTO
BeLWecTBa, N 3HAYUTEJIbHOE KOJINYECTBO 3arpA3HALWNX BEWECTB MOXET NPUBECTU
K HenpeackasyeMbiM NoCneaCcTBUAM.

KonebaHns cKopoCTU BEHTUAALUM BAUSAIOT HA MEXaHU3Mbl Ten1006MeHa 1, TakuM o6pasom,
Ha cTabunbHOCTb paboTbl Npubopa. [na ctabunbHon paboTel npubopa HeobxoaMMa
NOCTOSAHHAsA CKOPOCTb BEHTUAALUMN.

2.5 Kanu6poBka n MHCNeKL A B NOJ1EBbIX YC/IOBUAX

Mo MeHbLUen Mepe OAUH pa3 B MecAl CeayeT NPpOBOAUTL NMOBEPKY B MOJIEBbIX YC/IOBUAX NYTEM
CpaBHEHNA C pa6qu|M 3Ta/IOHHbIM I'IpVI60pOM.

PerynapHo cnefyet npoBoANTb Takxke KaIMOPOBKY TepMOMeTpa KaTyLUKM 1 yCTPONCTBa AN
BM3ya/lbHOro oTo6paxeHnsa TemnepaTypsbl, Kak U Apyrnx pabo4mx TEpMOMETPOB U CUCTEM
BM3ya/lbHOro 0ToOpaxeHus.

2.6 O6cnyxuBaHue

Heobxoanmo perynsipHo o6HOBNATL PpacTBOP xJ0puAaa nMTus. Takas npoueaypa MoxeT
notpe6oBaTbCA OANH Pa3 B MeCAL,, OAHAKO 3TO 3aBUCUT OT YPOBHS 3arps3HeHns atMocgepbl.
Mpu o6HOBNEHUN pacTBOpa C/ieAyeT CHavasla NPOMbITb KaTyLLKY AUCTUINMPOBAHHON BOAOW
1 3aTeM MCNoJIb30BaTb CBEXWI pacTBop. B 370 xe Bpemsa cneayeT o4ncTUTb kopnyc npubopa
N MeTeOopONOrMyYeCcknii IKpaH.

CBexxuii pacTBOP MOXHO NPUTOTOBUTb, CMeLLAB NATb BECOBbIX YacTel 6€3BOAHOr0 xa0puaa
JINTWSA CO CTa BECOBBLIMWN HAaCTAMU AUCTUZIMPOBAHHOW BOAbI. DTO 3KBUBAaNEHTHO cMecn 1T
6e3BoaHOro xaopuaa nutua n 20 ma soapl.



230 PYKOBOACTBO MO METEOPO/IOTMYECKMM NMPUEOPAM W METOAAM HABIOAEHUI. TOM |

Yxo0p 3a yCTPOCTBOM A/19 oNpefeNieHns Temnepartypbl c/iefyeT OCyLLeCTBAATb

B COOTBETCTBMMW C PeKOMeHAaLMAMUN ANS 3/1eKTPUYeCKUX NPUOOPOB, NCNOJIb3YeMbIX A5
n3MepeHuii TeMnepaTypbl BO3Ayxa, He 3abblBas, 04HaKo, P 3TOM O pa3HULE B AManasoHe
n3MepseMbIx Temneparyp.

3 NMCUXPOMETP CNPEABAPUTEJ/IbHbIM MOAOINPEBOM BO31YXA

I'IpM6opb| TakKoOro Tuna He NCnosib3yroTCAa ANA BeAEeHNA Ha6ﬂ}0ﬂ,eHMVI, HO HUMXe ans VIHqJOpMaLI,VII/I
npmnBoanNTCA X ONMNCaHUE.

anHLI,VII'I ,El,el7|CTBVIﬂ TaKOro nCMxXxpomMeTpa OCHOBAaH Ha TOM, 4TO coep>KaHe BOAAHOTO

napa B KaKOM-TO obbeme BO34yXa HE N3IMEHAETCA, €C/IN €r0 HarpeTb. 2T0 CBOMCTBO MOXHO
ncnonb3oBatb ANA LI,e)'IeI7I NCNXPOMETPUYHECKUX M3mepeHm‘/'|, NOCKOJIbKY TOr4a OoTrnagaet
H806XO,CI,MMOCTb B USMEPEHUAX CMOYEHHbIM TEDMOMETPOM, pe3€pBYyap KOTOPOro NOKPLIT C/1I0EM
JibAa B yC1I0BUAX OTPULLATEJIbHbIX 3Ha4YeHun TeEMNEPaTypbl BO34yXa.

3.1 Onucanue

Bo3ayx 3acacbiBaeTcs B KaHa/l U MPOXOANT Hafj 3/1eKTpOoHarpeBaTe/ibHbIM 3/1IEMEHTOM, a 3aTeM
nonagaeT B U3MEPUTE/IbHYIO Kamepy, B KOTOPOI Haxo4ATCA CyXOM M CMOYEHHbIN TePMOMETPbI
N pe3epByap C BOAOW. PerynupytoLiaa cxeMa HarpeBaTe/IbHOro 3/ieMeHTa obecneymBaeT
Takoe COCTOsiHMeE, NPV KOTOPOM TemnepaTypa BO34yXa He ONyCKaeTcs HuxKe Kakoro-nmbo
onpepgeneHHoro yposHs, 4yawe Bcero 10 °C. AHanornyHbiM o6pa3om nogaepxknuBaercs

W TemnepaTtypa BoAbl B pe3epByape. Takum o6pa3oM, HM BOAa B pe3epByape, HM BOAa

B bMTUNE He 3aMep3aeT, KOHEYHO, MPU YCJIOBUM, HTO NCUXPOMETPUYECcKas pasHOCTb
coctasnset MeHee 10 Kun obecneynBaetca HenpepblIBHOCTb AENCTBUSA NCUXPOMETPA,

Aaxe ecnm Temnepatypa Bosgyxa Huxke 0 °C. lpu Temnepatype sbiwe 10 °C HarpeBaTenb
MOXeT aBTOMaTM4YeCKkM OTK/t04aTbCA, KOraa NCUXPOMETP BO3BpaLLLaeTcs K 0O6blYHOMY
pYHKLMOHNPOBaHUIO.

anHLI,VII'I ﬂ,eVICTBVIﬂ SNTIEKTPUHECKNX TEPMOMETPOB MO3BOJIAET 3aK/THO4YUTb UX NMOJIHOCTbIO
BOBHYTPb I/I3M€pVITeanOVI KaMepbl; NP 3TOM OTCYTCTBYET HeO6XO,CI,VIMOCTb B BU3ya/IbHOM
CHATUM NOKa3aHUN.

BTropoit cyxolt TepmoMeTp pa3MellaeTcs Ha BXOAe BO BCACbIBAOLLMIM KaHasl C TeM, YTOObI
obecne4ynBatb U3MepPeHMe TeMNnepaTypbl OKPYyXatoLero Bo3ayxa. Takum o6pasom, MoOXeT 6blTb
onpejesieHa OTHOCUTE/IbHasA BIAXHOCTb OKPY>KatoLLLero Bo3Ayxa.

CkopocTb BO3ayxa, KOTOPbIN 6narofaps BEHTUASALMN MPOXOANT MO HanpasB/IEHUIO OCK
pe3epByapoB NCUXPOMETPUHECKNX TEPMOMETPOB, COCTaBASET NPUMEPHO 3 M-C .

3.2 Mpoueaypa HaGnopeHnn

McuxpomeTp ¢ npeaBapuTeNbHbLIM NOAOrPEBOM BO34YXa MOXET NOAONTHN ANA

skcnnyataumm Ha AMC.

3.3 Pasmewenme n yctaHoBKa

Cam npunbop cneayet pasmellaTb BHe NCUXpoOMeTpuyeckon 6yaku. BxogHoe oteepctre

AN BO3JyXa, [Ae usmepseTcs Temnepatypa oOKpyxatoLLero so3ayxa, cieayet pasmeLlartb
BHYTpU 6yaKku.
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4 INEKTPUNHECKUE TMTPOMETPbI CONMPOTUBJIEHUA

bonbwas yactb rnasbl 4, n.4.2 o6 INTIEKTPUHECKNX EMKOCTHbBIX TMTPOMETPax (3a NCKTIO4YEHNEM
. 422) TakK>e OTHOCUTCA U K SIEKTPUHECKUM TUTPOMETPaM CONMPOTUBIEHUA.

Pe3ncTrBHbIE NPUGOPLI AN U3MEPEHUS BIAaXXHOCTU U3rOTaBNBAIOTCS U3 XUMUYECKU
06paboTaHHOro NaCTMKOBOrO MaTepuasia, UMelLLErO 31eKTPONPOBOAHbIA MOBEPXHOCTHBbI
CNOI, COCTaBASAOLLNN OHO Liesioe C OCHOBOW U3 HEMPOBOASALLErO MaTepuaa. YaenbHoe
CONPOTUBJIEHNE NOBEPXHOCTU U3MEHAETCS B 3aBUCMMOCTM OT MOIIOLLLEHNS BOASIHOTO Napa,
KOTOpOE 3aBMCUT OT OTHOCUTE/IbHOW BJIa>XKHOCTU OKpYy>KatoLLLero Bo3ayxa. JJloMUHUpPYoL MM
ABAseTCs npouecc agcopbumnm, a He abcopbLMMN, NOCKONbKY YYBCTBUTENbHOW K BIaXXHOCTU
4acTbio TaKOro AaTymMKa SIBNSETCS UL NOBEPXHOCTHBIN CNON. B pe3ynbTaTe fatymkm 3TOro TMna
CNOCO6HbI 6LICTPO pearMpoBaTb Ha U3MEHEHUS BNaXXHOCTU OKPY>KatoLLEero Bo3yxa.

B 3TOT K/1AacC BXOAAT pa3INyHble 4aT4MNKU INEKTPOINTUYECKOTO TUNa, B KOTOPbIX Han4Yme
NPOBOASALLUX MOHOB B TMTPOCKOMUYHOM 3/1eKTPONTE IBSETCA PyHKLMEN KonyecTBa
afcop6bMpoBaHHOIo BOASHOMO Napa. DNeKTPOSNT MOXKET UMETb Pa3INyHyo PU3NYeCKyto
dopMy: 3TO MOXET 6bITb XXMAKUIA NN reIneBblii pacTBop 160 MOHOO6MeHHas cMona.
M3mepeHne n3MeHeHNs NOIHOTO CONMPOTUBIEHNSA NEPEMEHHOMY TOKY, MPeANOYTUTE/IbHEN YeM
NOCTOSAHHOMY; TakoW BbIGOp AeslaeTca 415 TOro, 4Tobbl n3bexaTb NOASPU3aLUM INeKTPOoInTa.
IMpun 3TOM MOXXHO UCMOJIb30BaTh HN3KOYACTOTHOE BO3OYXXAeHNe, MPMHUMas BO BHUMaHMe,

YTO A0J/I)KHO ObITb M3MEPEHO CONPOTMB/IEHME MOCTOSSHHOMY TOKY U, C/lei0BaTe/IbHO, MOXHO
NPUMEHSATb 4OCTAaTOYHO AJIMHHbIE COeAMHUTE IbHbIE MPOBOAA MeXAY AAaTYNKOM U ero
3NeKTPUYECKUM UHTEPdECOoM.
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