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HayyHo-UccrneaoBaTeNbCKMA  MHCTUTYT  cTaHgapTusauMM M cepTuduKauun B MaWMHOCTPOSHUU»
(BHUMHMALL) 1 OTkpbITbIM akuMoHepHbIM obliecTBoM «HayuHo-uccneqoBatenbCkuii UHCTUTYT 3HepreTu-
yeckux coopyxeHuiny (OAO «<HUUIC») Ha ocHOBe COBCTBEHHOTO ayTEHTUYHOro NepeBoaa Ha PyCCKUA A3bIK
aHIMOoSA3LIMHON BEPCUN MeXAYHAapOAHOro CTaHAApTa, YkazaHHOro B NyHkTe 4

2 BHECEH TexHu4eckum komuteToM TK 330 «[Mpouecchl, 06opyaoBaHue U 3HepreTu4eckne CUCTeMbI
Ha OCHOBE BO30OHOBNSAEMbIX UICTOYHUKOB SHEPTUN»

3 YTBEP>XOEH W BBEAEH B JEMCTBUE lMpukazom depeparnbHoOro areHTcTea no TexXHU4YecKkomy
perynuposaHuio 1 metponoruu ot 23 nioHs 2015 r. Ne 19-nHeT

4 HacTtoswwmi ctaHgapT siBnsieTcst MOAUMULMPOBaHHBIM MO OTHOLLEHMIO K MeXAYHapoaAHOMY cTaHaap-
Ty MCO 9059:1990 «OHeprus conHeuHas. KanubposaHue noneBbiX NMPresiMoMeTpoB NyTeM CpaBHEHUS C
3TanoHHeIM nuprennomeTpom» (ISO 9059:1990 «Solar energy — Calibration of field pyrheliometers by
comparison to a reference pyrheliometer») nyrem nusmeHeHus oTaerbHbIX CMOB, CCbINOK, KOTOPbIE BblAeNeHbl
B TEKCTE KYPCUBOM.

BHeceHMe yKkasaHHbIX TEXHUYECKUX OTKMOHEHWIA HanpaBnieHo Ha yyeT ocobeHHocTen obbekTa u acnek-
Ta cTaHdapTusauuu, XxapakTepHbix ans Poccuiickon ®eagepauum

5 BBEJEH BMNEPBbLIE

lNpasuna npumeHeHuUs Hacmosueeo cmarHdapma U rpoeedeHUs] e20 MOHUMOpPUH2a ycmaHOo8/1eHbl 8
FOCT P 1.16—2011 (pa3denbi 5 u 6).

QeldeparibHoe a2eHmemeso 10 MexXHUYECKOMY peayruposaHuto u Memporioauu cobupaem ceedeHus o
rpakmu4ecKoM MpUMeHeHUU Hacmosiweao cmaHdapma. [JaHHble ceeleHUsi, @ maKkxe 3aMedyaHusi u rnpeono-
JKEHUSI 1o codeprkaHuro cmaHOapma MOXHO Harnpasumsb He 11030Hee, 4YeM 3a 0e8simb Mecsites 00 UCMmeYeHUs!
CpoKa ez20 delicmeusi, paspabomyuky Hacmosiwezo cmaHdapma o adpecy: 123007, 2. Mockea, yn. llleHozu-
Ha, 0. 4 u 8 PedeparibHoE a2eHmemeo o MeXHUYECKOMY pe2yiupo8aHUuro U Memposoauu ro adpecy: JleHuH-
ckull npocriekm, 0. 9, Mockea B-49, Cl1-1, 119991.

B cnyyae ommMeHbl Hacmosiujeao cmaHOapma coomeememeyioujee yeedomneHue bydem ornybrnukosa-
HO 8 exeMecsuHO u3dasaeMoM UHPOPMAULUOHHOM yKkalamerne «HauyuoHanbHble crmaHdapmbiy U XypHare
«BecmHUK mexHUYeCcKoao peaynuposaHusi». YeedomneHue b6ydem pa3MeuweHo makxke Ha ouyuanbHOM
calime ®edepanibHO20 agzeHmMcMea 1o MexHU4YeCKOMY peayriuposaHuo U Memposoauu 8 cemu MIHmepHem

© CraHgapTuHdopm, 2015

HacTosawumin cTaHgapT He MOXKeT ObITb MOMHOCTBIO UMW YACTUYHO BOCnpounssedeH, TupaxunposaH 1 pac-
npocTpaHeH B KayecTBe ouLmanbHoro usgaHnst 6es paspeLueHms Cbep,epaanoro areHTcTBa No TexHn4ecKko-
My perynmpoBaHuio 1 MeTposiorim
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BBeneHue

MuprenuomeTpbl NPUMEHSIOT AN U3MEPEHUS MPSIMOro CONMHEYHOro nsnydyeHunsi. CobpaHHble gaHHbIe
NCMOSb3YHoT:

- Ans onpegeneHnsa apeKTUBHOCTN KONIEKTOPOB C KOHLeHTpaTopamu;

- onpepjerieHus UICTOYHUKA NPSAMOro ny4va Ans yCTPpOUCTB € KOHLEHTPUPOBaHUEM CONTHEYHOM 3Hepruu, a
Tawke AN onpegerneHns Ux pasMmeLleHusl, pasmepos, Konudectsa U T. 4.;

- TOYHOro onpeaeneHns nonychepruyeckon ConHeYHon paguasnm, Kak CyMmMy U3MEpPEHHbIX MPSMOnA n
paccesiHHON COMHeYHbIX paanalni.

Cxema conogynHeHns aTanoHoB 1 06pasLLoBbIX Mep AMsi NMPresiMomMeTpoB, MpuBeaeHHas B HAaCTosILLEM
cTaHgapTe, COOTBETCTBYeT cxeMe, paspaboTaHHon Muposoii MeTeoponoruyeckon OpraHusaunein (MMO),
a knaccudukaumsa n ucrnonbsyemMas cneumdunkauns ykasadbl B [1]. MNpn paspaboTke HacTosiLero ctaHgapTa
6bInK Ucnonb3oBaHbl Tpebosarusa [2].
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NPEABAPWTENBbLHBA HALULUMWOHANbHBLWA CTAHABAPT

Bo3o6HoBNsAieMan aHepreTuka
QHEPIUA CONHEYHASA
Kanu6poBaHue noneBbIX NUPreMOoMeTPOB NyTEM CPaBHEHUs C 3TaNOHHbIM NUPreNIMOMeTPOM

Renewable power engineering. Solar energy. Calibration of field pyrheliometers by comparison to a reference
pyrheliometer

Cpok genctBusa — ¢ 2016—07—01
no 2019—07—o01

1 O6nacTb npumeHeHus

HacTosiwmin ctaHgapT onnckiBaeT kannmbpoBaHMe MonesbiX NMPresIMoMeTpoB MyTeEM WX CPaBHEHUS C
3TanoHHbIM NUPrerIMoOMeTPOM, a Takke ycTaHaBNIMBaeT MeTOAUKN KanMBpoBKU 1 CXeMy comnoaYnHeHus aTa-
NOHOB M 00pasLoBLIX Mep AN NepeHoca KannbpoBKu.

HacTtoswmin ctaHaapT rnaBHbIM 0bpasom npeaHasHadeH Ang opraHusalnid, BbINMOMHAILWMX YCIyTv No
KanunbpoBKe, 1 AN UcNbITaTeNbHbIX NabopaTopui, YToBbl AOCTUMHYTbL €AMHOIO KayecTBa B TOYHOCTU Kannb-
POBOYHbLIX NOKazaTene.

2 HopmaTuBHbIe CCbINKN

B HacToswWwem cTaHgapTe Mcnofb3oBaHa HOPMaTUBHAA Cebiflika Ha cneaylowni ctaHaapT:
FOCT P 51594—2000 HempaduyuoHHas sHepzemuka. ConHeYHasi aHepzemuka. TepMuHbi U onpede-
nerus (ISO 9488:1999, NEQ)

MprmeyaHue—lpn NONb30BaHUW HACTOSAWMM CTAHAAPTOM LEenecoobpasHo NPoOBEpUTL AENCTBUE CCbINOY-
HbIX CTAHAApPTOB B MHOPMALMOHHON cucTeme obWero Nonb3oBaHnsi — Ha odmumanbHOM cavte dPeaepansHOro areHT-
CTBa MO TEXHUYECKOMY PErYNUPOBAHUIO U METPONOMMU B C€TU MHTEPHET MNW NO eXerogHoMy MHOpMaLMOHHOMY yKa3aTe-
nio «HaumoHaneHble cTaHAAPTHI», KOTOPLI ONYGNUKOBAH NO COCTOSIHMIO HA 1 AHBapsi TEKYLEro roga, U Mo BbiycKam
eXeMecs4HOro MHHOPMAaLMOHHOTO ykasaTens «HaumoHanbHble CTaHAapTLI» 3a TEKYLWMIA ro. Ecnv 3ameHeH CCbinoYHbIN
CTaHAapT, Ha KOTOPbIN AaHa HeAaTMPOBAHHAs CCbINKa, TO PEKOMEHAYETCS UCMONb30BaTh ASNCTBYIOLLYI0 BEPCUIO 3TOIO
cTaHpAapTa C y4eTOM BCeX BHECEHHbIX B AaHHYI0 BEPCUIO M3MEHEHUN. Ecnm 3ameHeH CCbinoYHbIv CTaHAAPT, Ha KOTOpbIY Aa-
Ha AaTUPOBAHHAA CCbINKA, TO PEKOMEHAYETCA NCNONb30BaTh BEPCUIO STOrO CTaHAAPTa C yKa3aHHbIM BbilLe FOA0M yTBEp-
xaeHust (NpuHaTus). Ecnv nocne yteepxaeHns HacTosIWEro CTaHaapTa B CCbINOYHbIN CTaHAAPT, Ha KOTOPLIN AaHa A4aTupo-
BaHHasi CCbIMKa, BHECEHO W3MEHEHWe, 3aTparvBalowee MNONOXEeHWe, Ha KOTOpOoe AaHa CCbika, TO 3TO MONOXeHWe
peKoMeHAyeTCs NPUMEHATL 6e3 yueTa AaHHOTO n3MeHeHus. Ecnu cebinouHbil cTaHgapT oTMEHEH 6e3 3aMeHbl, TO NOoMNoXe-
HUe, B KOTOPOM AaHa CChIflka Ha Hero, PeKOMeHAYeTCH NPUMEHATb B YaCTU, HE 3aTPArvBaloLLEN 3Ty CCbINKY.

3 TepMuHbI M onpeaeneHnn

B HacTosiweM ctaHgapTe npumeHeHbl TepMuHbl No FOCT P 51594, a Takke crneayowme TepMnHbl ¢
COOTBETCTBYOLWUMN ONpeaeneHUaMN:

3.1 nuprenuomeTp (pyrheliometers): PaguomeTp, npeaHasHayeHHbIA AN U3MEPEeHUsl U3Ny4YeHus,
KOTOpOe AIBNSIETCA pe3ynbTaToM NoTokKa COMHEeYHOW paauauun nof YeTKUM TeNecHbIM YrioM, OCb KOTOPOro
nepneHauKkynapa NNocKOCTN NPUHUMaOLWEN NOBEPXHOCTH.

Mpumeuyanne—NuprenMomeTpbl NPUMEHSIIOT ANIA N3MEPEHMUSI NPSIMOTO COTNHEHYHOTO M3NYyYeHns), Naaalowero
nNepneHanKynapHO NNOCKOCTU NPUHUMAIOLWLENH NOBEPXHOCTU. OGLIMHO Yron HaKMoHa NUPrerMoMETPOB NIEXUT B AnanasoHe

UspaHve ochmumnanbHoe
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oT 5° go 10°. B otnnumne oT NnpuGopoB 6e3 3aWUTHOW CTEKNAHHOW 060MOYKM CreKTparnbHasi YyBCTBUTENBHOCTL MONEBbLIX
NUPrennoMeTpoB orpaHnyeHa B guanasoHe npumepHo ot 0,3 4o 3 MKM, B 3aBUCMMOCTM OT CMEKTPanbHOro koadduumeHta
NPONYCKaHUsi CTEKNA, KOTOPOE 3aLUULLAET NPUEMHYIO NOBEPXHOCTb. TeM He meHee nNpubopbl 6e3 3aWmUTHON CTEKITSIHHON
o6onouku pabortaioT ¢ noTepsiMm aHeprum meHee Yem 1 % (cm. Tarke [7]).

3.2 noneBon nuprenuometp (field pyrheliometers): MNuprenuomeTp, KOTOpLIM NpeaHasHayeH ANA
ONUTENbHBIX MONEeBbIX N3MEPEHNIA NMPAMON COMHEYHON paguauun.

M pwuMeyaHun e—loneebie NMPrenMoMeTpLl UMEIOT 3aLMTY OT HernoroAbl (KnMMmarosalyileHHble). [puemHnkK
3awWwmLeH oT BETPa, rpsiau, OKAS, CHEra u HAaCEKOMbIX CTEKNAHHON (KBapLeBoi) 060rnoYkoli unm cuctemomn, obecneumsaio-
Wen CUNbHYI0 BEHTUMSILUIO BO3YXOM.

3.3 artanoHHbIN nuprenuomeTp (reference pyrheliometer): NuprenuomeTp nNo6oi KaTeropum, cnyxa-
WA 3TanOHOM Npu npoleaypax Kanubposku.

MpumevaHnuns

1 3TanoHHble NUPrenMoMeTpbl SIBMSIIOTCS NPOTECTUPOBAHHBIMU NpuGopamm (cM. [1]), KOTOpbIE UMEIOT HU3KUIA NPO-
LEHT ©XEerojHoro M3MeHeHns1 B HyBCTBUTENBHOCTU. VX KOHTPONMPYIOT Ha NOBCEAHEBHOW OCHOBE CPABHEHNEM C IPYIUMU
3TanoOHHLIMW NMUPrenuoMeTpamm.

2 OG6bIMHO 3TaNoOHHbIE MMPrenMoMeTpbl AKCNNyaTUpyoT 6e3 cTekNsAHHOW 060Mn0uKkM. UTO6bI AOCTUIHYTH BbILLEYNO-
MSIHYTON YCTOMYMBOCTU, UCTIONb30OBaHUE 3TaNoOHHbIX NUPFeNIMOMETPOB AOIIKHO OblTh OrPpaHUYEHO OT CPaBHUTENBHOW 1
KannubpoBOUHON AeATENBHOCTEN. YCTPOMCTBO AOMKHO HAaXoAUTLCA B nabopaTtopumn nog 4ENCTBUEM YMEPEHHbIX YCNOBUIA
OKpyXatowewn cpegbl.

3.4 nuprenuomeTp nepBUYHOro craHgaprta (primary standard pyrheliometers): MuprenuomeTpsl,
BblIBpaHHbIe U3 rpynnbl abCOMOTHBLIX MMPreIMOMeTPOB (Takke Ha3biBaeMbIX abCOMOTHEIMA paguoMeTpamMu),
oTBevatouue TpebosaHuam [1].

3.5 nuprenuomeTp BTOPUYHOro cTaHgapra (secondary standard pyrheliometers): MuprenuomeTpsbl
BBICOKOW TOYHOCTU U YCTONYUBOCTU, KaNTMBPOBOYHbIE KO3(hPULUMEHTEI KOTOPLIX BbIBEAEHBI U3 NUPreNUoMeT-
poB nepBuU4HOro ctaHgapTta. [aHHaa rpynna ycTpoicTB BktodaeT B ceba abcontoTHble NUprenMomeTpsl,
KOTopble He MOJIHOCTLIO BLIMOMHAT TpeboBaHUA NUPrenMoMeTpPoB NEPBUYHONO CTaHAapTa, Takke Kak KoM-
neHcauMoHHbIE NUPrenMoMeTpbl KOPPEeKUMU U HEKOTopble Apyrue TouHble, HO ycTapeBline npubopsl, Takue
Kak nuprennomeTp ¢ cepebpsiHbiM auckoM (cm. [1]).

3.6 nuprenuomeTpbl nepBoro u Broporo knacca (first and second class pyrheliometers): MNuprenuo-
mMeTpbl 6onee HU3KOM YCTONHMBOCTU U TOYHOCTU, YEM NMUPTreNMOMETpPbI BTOPUYHOMO cTaHdapTa. OBbIYHO rpyn-
na nonesbIX MMPrenIMoMeTPoB NPUHaANEXUT aTol KaTteropun (cm. [1]).

MpwumeuyaHun e— Takue npnbopbl MHOIAA UCNOMNb3YIOT Kak «pabounii cTaHgapT», T. K. OHU NPOCTLIE B IKCNIya-
Tauum 1 MeHee 3aBUCSIT OT NOTOAHbIX YCIOBWI, YeM NPUBOpHI BhilLe KnaccoMm. Takue «paboume craHgapTbi» AOMKHbI CPaB-
HWBaTBCS C MMPreNMOMETPaMm BbICOKOW KaTEropum Kak MOXHO value.

4 Cxema conog4vHeHUs 3TanoHOB U 06pasLoBbLIX Mep Arnsl NnepeHoca
KannbépoBKU NUprennomMeTpos

Ons nepeHoca kannbpoBKU NMMPrennoMeTpoB HEOBXOAMMO UCNONbL30BaTh CNEeAYIOLLYIO CXeMY conoavn-
HEeHWst 3TanoHOB U 0OpPa3LIOBbLIX Mep.

Bce nuprenuomeTpbl OOMKHBI COOTBETCTBOBATb MUPOBOMY pagnoMeTpuyeckomy aTtanoHy (MPJ)
(cm. [1]).

MuprenuomeTpbl NEPBUYHOIO 3TaroHa AOMKHbI BblTb 0THeceHbl K MPJ B cpaBHeHUU ¢ BbIBpaHHbIMU
rpynnammy coxpaHeHHbIX CKBaXKUHOW MepPBUYHbIX 3TanoHoB (cM. [1]).

MuprennomeTpbl NEPBUYHOrO CTaHAapTa A0/MKHbI ObITb MCNONb30BaHbl Kak 3TanoH ANns KannbpoBKu
nMprenMoMeTpoB BTOPUYHOMO cTaHAapTa U MoryT BbiTb UCMONb30BaHbI Kak 3TarnoH AN NMprenMomMeTpos nep-
BOrO U BTOPOro KIaccoB.

JTanoH Ana kanubpoBKkX N6oro NuprenuMoMeTpa B Kateropusix NepBoro U BTOPOro KNaccos A0SHKeH
6bITb NMPrenMoMeTPOM B TOW XXe camoi unu 6oee BbICOKON KaTeropun.

Ecnu aTanoHHbIn nuprenuoMeTp 1 kanubpyembii nuprenvoMmeTp 6yayT B OAHOW KaTeropuu, TO OHWU 4on-
XHbl 6bITb OAHOTO U3rOTOBUTENSA U OAUHAKOBOW MOAENM, 1 3TaNOHHbIN NUprenuomMeTp AokeH 6biTb 0TKanneG-
pOBaH, UCNONb3ys 3TanNoHHLIA NUprenuomMeTp Boree BbICOKON KaTeropum.

MpwnmeyaHn e — PekomeHayeTcs MCNonb3oBaTk 6onee Yem 0avH KOHTPONbLHO-U3MepUTENbHbIN Npubop B cny-
yae, KOrga 3TanoH UMEeeT Ty Xe CaMyto KaTeropuio, 4To U Kanmbpyembii MMPrenmomerp.

2
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5 Tpe6oBaHusa kK kKanubpoBke

KanuBpoBKy MoneBbIX NMUPresIMomMeTpoB NyTEM CPaBHEHUS C 3TaNlOHHBIM MUPTreNIMOMeTPOM ocylle-
CTBNAIOT pasmeLleHneM AByx NpuGopos B 0AUHAKOBOM MOSE U3Ny4YeHUs! U CPaBHEHUEM UX COOTBETCTBYHOLLIMX
nsmepuTesbHbIX curHanoB. KanubpoBka gomkHa oTBevyaTb TpeGoBaHUAM OTHOCUTENLHO!

- BbIBOpa UCTOYHUKA U3NyYeHUs!;

- npeAenos MeTeoposiorMyecknx nepemMeHHbIX, NPUHATLIX B TedeHUe npoLeaypsl KanmGposku;

- BblGopa nsmeputensHoro o6opyaoBaHus.

5.1 UCcTOYHUK U3ny4YeHUs

MuprenuomMeTpbl AOMKHbLI GbITb MOABEpPXEHbl BO3AENCTBUID MW3MNy4YeHUs, BKIOYalowlero npamoe
COMHEYHOE U YaCTUYHO OKOMOCOIHEYHOE M3nydeHus. MsnydeHne A0MmKHO CocTaBnATb He MeHee 300 BT/m2,
HO 3HauYeHUs U3nyyeHus, npessiwaroime 700 BT/m2, 6onee npeanoyTUTenbHLL. YCNoBusa kKanubpoBsku B eau-
HULLAX OKOMOCOJTHEYHOIO U3MyYeHUst AOIDKHBI 6bIThb, MO BO3MOXHOCTM, 61IU3KM K YCIIOBUSIM, B KOTOPbIX UCMOMb-
3yl0T NOMNeBol NUprenuomMeTp.

5.2 MeTeoponoruyeckue nepeMeHHble

5.2.1 CkopocTb BeTpa
CkopocTb BeTpa B TeueHue kanMbpoBku AorpkHa BbITb HEBONbLLUOW, B YaCTHOCTU, KOrga BeTep AyeT B
HanpasneHun asumyTa conHua +30°.

M pwnmeyaHn e— U3-3aaddekra oxnaxgeHus OT BETPA NMMPrenMoMeTpbl C OTKPbITEIMU TPyOkamm MOTyT BblAa-
BaTb OOIMbLLYI0 NOrPELHOCTL MPU U3MEPEHUN MEHbLUMX 3Ha4YeHWi. BennunHa atoro addpekra 3aBucuT OT TMNA NNPrenuo-
MeTpa 1 0COBEHHO OT KOHCTPYKUMKM anadparmbl B TPyOke. ekt BNMSHUS BETPA MOXKET BbITb CHYDXKEH NYTEM YCTAHOBKU
3aLMTHBIX 3KPaHOB.

5.2.2 TemnepaTtypa oKpyxalwLiero sBo3ayxa

Onsa Toro, 4To6bl oNpeaenuTs 3aBUCUMOCTb KanMbpoBOYHbIX kK03 hULUMEHTOB OT TeMnepaTypbl, ecru
OHU He onpefeneHbl N3 NnabopaTopHbIX UCMbITAHUIA, KanMbpoBKa AoMkHa BbITh NPOBeAeHa B AMana3oHe TeM-
nepaTyp, KOTOPbIA OXBaTbiBaeT BOMbLUYIO YaCTb 3HAaUEHUI TemMnepaTyp, KOTopble TUMUYHBI NPU UCNONb30Ba-
HWW MONeBbIX MMPrefIMoOMeTPoB.

5.2.3 CoctosiHue Heba

B TeueHne kannbposkM obnaka OOMKHbLI HAXOOUTLCA Ha YIrNOBOM paccTosiHiu 6onee 15° oT conHua.
OO6bI4YHO XOpoLUMe YCroBUs ANs KanmbpoBKku CyLLecTBYOT nNpu obnadHocTn MerHee 12,5 %.

MpumevaHwunsn

1 KoHaeHcaumoHHbIMM CeaamMy CaMoneToB, KOTOPbIe HaxogAaTesi B 15° oT conHua, MoxHO npeHebpeyb, ecnu 1mnc-
110 MTHOBEHHbIX U3MEPEHUI C HAPYLLIEHN MW MaIo Mo CPaBHEHWIO CYUCITOM HOPMaTbHbIX 3MePEHUI B cepum (cM. 6.3.2).

2 BogsHon nap B atmocdepe B NpekoHAEHCaLMOHHON dha3e HOrAa Bbi3bIBAET Pa3ninyHyio Npo3payHOCTb aTMOC-
hepebl. Kak npaeBuno pa3bpoc namMepeHHbIX AaHHbIX, BbI3BAHHbIV AAHHBIM SBNEHUEM, SBMNAETCH NPUeMIeMbIM.

CreneHb nNpospayHoCcTL aTMocdepbl B TeYeHue KannbpoBKMA AommkHa OblTh GrN3KO K 3HAYEHMUaM npu
TUMOBBIX MONEBbIX M3MepeHusax. O6bIYHO, cTeneHb NPo3padYHoOCTU aTMocdepbl A4omMkHa ObiTb orpaHuveHa
YCIOBUSAMU € ko3 buLmMeHToM npospavHocTu no JlnHke meHee 6 (cMm. [1]).

MpunmedaHune— CreneHb Npo3paqyHOCTM aTMocdepbl Bbi3aBaHa paccerBaHMem U NOrmoweHeM npsiMon corn-
HEYHON pagvauumn YacTuHKaMy aspo3onen 1 rasos, BKIIOYaa BOASHOW nap.

OkonoconHeuvHoe nany4veHune (opeon) NPoNUCXoauT OT NepBOoHaYanbHOro paccemBaHns NPSAMON conHeu-
Hoi pagnaumi. OHO yMeHbLUaeTcs OT Kpas ConHua A0 YrIoBOro paccTosiHUA Okono 15° B HECKOMNbKO nopsia-
KOB, B 3@BMCMMOCTM OT TUMa 1 KOHLIeHTpaLMn asposornei. OBblMHO, BeNNHMHA OKOTIOCONHEYHOrO U3MyYeH st B
YrIOBOM PaccTOsIHUM OKOMo 5° oT conHua npedctaBnseT cobol TOMbKO OKONMO HECKOMbKUX MPOLIEHTOB Npsi-
MOIA coMHeYHol paguaunn. Ecnv ctaHgapTHBIA U MONEBOM NUPrenMoMeTpbl UMerT pasfnndHbie Yribl Nons
3pEeHus, TO a3P030IM MOTYT 3HAUNTENbHO NOBMUATL Ha TOYHOCTb KannbpoBku. MoacunMTaHHbIA NPOLEHT Benn-
UMHBI OKOMOCOMTHEYHOrO W3MyYeHUst B COCTaBe MPSIMOA COMHEYHOM pagvaunM Ans pasfuMyHbIX TUMOB
aspo30/1el 1 YrNoB BbICOThI COMHLA NpuBeaeHsbl B Tabnuue A.1.

5.3 UsmeputenbHoe o6opynoBaHue

5.3.1 3TanoHHbIN NUprenuomeTp

OTanoHHbIN NuprenuoMeTp AomKeH 6bITb BbIGpaH B COOTBETCTBUM CO CXeMO CONOAYNHEHWS 3TaNOHOB
1 06pasLoBLIX Mep ANs nepeHoca KanmbpoBKn, NpuBeaeHHON B pasaene 4. bonee Toro, OH AOMKEH UMeTb
yron o63opa u yron HaknoHa (cM. [7]) aHanornyHel 1 nonesoMy NUpresiMomMeTpy.



MHCT 44—2015

5.3.2 Cucrema cnexeHun 3a COMHLEM

MoryT 6bITb UCMOSb30BaHbLI CUCTEMBI CIIEXEHWUS 3@ COSMTHLEM C OTAENbHBLIM NepemeLleHneM Nno BepTuka-
N 1 No a3uMyTy (anbTasuMmyTanbHOE pacnosioXeHue), Tak XKe Kak CUCTEMbI CIeXEHNA C YCTaHOBIEHHBIM NUp-
renMoMeTpoM  naparnmienbHO  COMHEYHOW  3KBaTOpUanbHOW  MMAOCKOCTU  (3KBaTopuasnibHoOEe UM
napannakTudeckoe pacnosioXeHue).

MuprenMomeTpbl C HECUMMETPUYHO BpaLLAOLLMMCS AaTYMKOM AOSDKHbI CNeavTb 3a conHuem 6e3 Bpa-
LLIeHUs1 NpUeMHMKa BOKPYT ocy LuuHapa. MNoaTomy B AaHHOM cryyae crieyeT UCNOofb30BaTh TOMbKO CUCTE-
Mbl CMEXEHUs 3a COSTHUEM C anbTa3uMyTarnbHbIM pacnonoxeHueM. [lonyctumas yrnosas owmbka cUcTeMbl
CNeXeHus1 3a CoNHLEM [0ImKHa OblTb MeHee YeM yron HaknoHa nuprenuometpa (0,25°).

5.3.3 C6op AaHHbIX

[ orkHbl BbITb NCNONb30BaHbl LU POBLIE BONIbTMETPLI ¢ BO3MOXHBIM pa3speweHnem B 0,05 % makcu-
MasibHOTO 3Ha4YeHWs1 sl CYUTBIBAHUS curHana nuprenMomMeTpa. OHU AOMKHBI UMETb TOYHOCTb Bhiwe + 0,1 %
(ctabunbHoi B TeveHue 1 roaa, BkIoYasi NOrPeLHOCTb HA U3MEHEeHUe TemnepaTyphl).

MpuMeyaHune— ToyHOCTb LUPOBOIro BONLTMETPA NPU €0 UCIMONIb30BaHUWN BHE NMOMELLEHNUS 3aBUCUT OT TEM-
neparypbl OkpyXxatowen cpeabl. PekomeHayetcs anst npubopa Mcrnonb3oBaTh 3almTy OT NPSIMbIX CONHEYHbIX Nyyen. Mpn
MCroNb30BaHUM LM POBOIO BOSILTMETPA BHY TP NoMelLeHUsi TpebyeTcs ncnonb3oBathb Kabernb ¢ HU3KMM YPOBHEM NMOMEX, B
COOTBETCTBUM C €r0 AJNTMHON.

Cuctema peructpaumm AaHHbIX AOMKHA UMeTb He MeHee YeTbipeX KaHarnoB, BKIloYas kKaHalsl usmepe-
Hust memnepamypel. CUNTBIBAHUE CUrHANoOB NUprenuomeTpa A0MKHO BbiTb CUHXPOHU3UPOBAHO B TeYeHue
1 ¢, a YACNO MIrHOBEHHBIX U3MepeHniA AoImkHa 6biTb oT 1 pasa B 30 ¢ go 1 pasa B 120 c¢. Ecnu peructpatop
AaHHbIX criocobeH nepefasaTth UHTEPUPYEMbIE CUrHasbI MMPrenMoMeTpa, To BpeMst UHTErpupoBaHus AOSK-
HO 6bITb He 6onee 20 MUH.

6 lMpouenypa kanM6poBKM

Mpoueaypa kanMbpoBku BioyaeT B cebs noaroTosky 060pyaoBaHUA, NonyvyeHue aHHbIX U maTema-
THUYeckyto 06paboTKy AaHHbIX.

6.1 MoaroTtoBka 06opyAoBaHUs

6.1.1 YcTtaHOBKa

HeobxoanMmo ycTaHOBUTL 1 BbIPOBHATL 3TASIOHHLIA U MOSIEBOW NMMPrenIMOMeTpbl MU Ha O4HY, Unx pas-
OernbHO Ha ABe CUCTEMbl CIEeXeHWs 3a CONHUEeM Mo MeHblueid Mepe 3a 30 MMH 0O Hayana uamepeHui
(30-MUHYTHBIN MHTepBan No3BoNseT ypaBHOBECUTL TemnepaTypy npubopa ¢ TemnepaTypoi oKpyxatoluen
cpenpl). Y6eouTbest, YTo paccTosiHNE Mexay ABYMS oTAerbHbIMU Npubopamn meHee yem 20 m.

MpumevaHuns

1 MoryT 6bITb UCMONB30BaHbLI CUCTEMbI CMEXEHUST 3@ COMNHLEM C PYHHbIM YNPaBreHUeM.

2 bonbloe paccTosiHue mexay npnbopaMmu MOXeT NOBMUSATE Ha pe3ynbTaT M3MepeHust BCreAcTBMe HeoaHopoa-
HOCTW NPSIMOrO U3Ny4YeHns n3-3a CTPYKTYPMPOBAHHBLIX MYTHBIX 3NeMeHTOB B aTmocdepe.

Heobxoammo noaxknovnMTb U BKMOUNTL crucTemy cbopa AaHHbIX, 4ToBbl OHa ycnena nporpeTbes, 3a
30 MuH go Havana n3mepeHuin. Janee Heobxo4nMo criedoBaTb BCEM MpoLiegypamM YCTaHOBKU U 3KCnnyaTa-
LK, yKa3aHHbIM B NpuiaraemMblX NMHCTPYKLUSX MO YCTaHOBKe.

Mpu HeobxoaMMOCTU YCTaHaBNMBaOT BETPOSIALLMTHBIA 3KpaH BOKPYr UNu nepeq nuprennometpamu,
KOTOpble MMEelT OTKPbIThlE OKKNIOAaTOP Uv LUAMHAPWYECKYIo anadparmy, Ana Toro 4Tobbl NpeaoTBpaTuTb
BNUsAHWE OOMbLUOM CKOPOCTU BETpa Ha U3MepeHus.

6.1.2 MoHTax 1 ucnbiTaHuUsA

Heobxoammo ycTaHOBWUTb NMPrenMomMeTp Ha cucTemMe(ax) CrexeHus 3a CoMHUEeM U BbIPOBHATL Npubo-
pbl K COMHLY, Npexae Yem HavaTb naMepeHnsi. MoXHO Mcnonb3oBaTb AUOATPUM UM MexaHUaMebl Habnoae-
HWUSA, caenaHHble Ang 3agaHHbIX Lene.

[anee TpebyeTcsa NpoBECTN NPOBEPKY HYNEBON TOUKM, MONAPHOCTM, HOMUHAMNBHON ANUHBI CUTHAMNOB K
OMOPHBIX HaNPsXKeHWA B COOTBETCTBUN C MHCTPYKUMNEN.

6.1.3 OTumucTka

Mpun HeobxoaumocTn TpebyeTcs OTUMCTKA NMOBEPXHOCTM 3aKPLITLIX NUPrenNMOMeTPoB npea Havanom
N3MEPEHNA.

4
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6.2 Mony4eHue paHHbIX

PekomeHgyeTcsa pasgenuTs nepuoa nsmepeHns MuHMmMyM Ha 10 (MpegnoyututensHo Ha 20) nocnegosa-
TeNbHOCTEN N3MepeHnit (PS4 U3MEPEHNUA, cepus UsMepeHuin) anutensHocTsio oT 10 go 20 MuH. Ans kaxgoro
psiga nsMepeHnini HeobxoaAMMOo yKasblBaTb Yrof BO3BbILLEHWUS COMHLUA, CpeaHIo TemMrnepaTtypy U cpeHee 3Ha-
YeHne cTeneHn Npo3padvyHocTM aTMocdepbl.

Heobxogumo nposecty 3anuce MUHUMYM 10 MrHOBEHHbBIX CYMTLIBAHUIA U3MEPEHWUIA UMK MO KpaiHewn
Mepe 0QHOro UHTerpanbHOro 3Ha4YeHUs B TeYEeHNe KaXaon cepum MsmepeHui.

MpumevaHwusn

1 [Ons onpepenexus 3aBNCUMOCTM KOS PULMEHTOB KanUBPOBKU OT 3HAYEHWI NapamMeTpoB, TaKMX Kak Temnepary-
pa, cTeneHb NPo3paqYHOCTU, BLICOTA COMNHLUA U T. 4., HE06X0AMMO NPOBECTM Gorbluee YNUCIO U3MEPEHNIA, YEM YKa3aHO.

2 Bes paboTbl 3TaNoHHOIo NMPrenMoMeTpa, 3a4acTyio, Ob1no Ol HEBO3MOXHO CPABHMTL 3HAYEHUS, KOTOPbIE BbINK
nony4eHbl 3a nepuobl, paBHble HECKOMbKMM cekyHAaMm. [10aToMy MUHUMaTTbHOE HYUCIO NPOLECCOB CUMTLIBAHMS MOSTyHeH-
HbIX AaHHbBIX 4OMKHO GbiTk 10.

CnepyeT U3MepsiTb HyNeBble TOYKA U OMNOPHbIE 3HAaYeHNA HeNoCPEeACTBEHHO Neped U nocne Kaxaou
cepun UsmepeHun.

Heobxoaumo onpeaenaTb cTaHAapPTHOE OTKINOHEeHe M3MEPEHHbIX 3HaYeHWIN OT 3TanoHHOro U NoNeBo-
ro NpubopoB ANS KaxAoN cepun U3MEPEHUIA U MeXOY CPeAHUMU 3HAYEHUAMN ANA KaXAoW cepuu Ana Toro,
yTObbI ONPeaennTbL HaaeXHOCTb 3anncaHHblX AaHHbIX (cM. 6.3.3).

PekomerayeTcs 3anucbiBaTh BCe aKcrnyaTaulWoHHble Npobnemsbl, a Tak e ocobeHHble NpupoaHble
YCIOBUWA B XypHan peructpaumm cobbiTURA.

6.3 MaTtematuueckas o6pa6oTka AaHHbIX

6.3.1 OnpepeneHue koadduLreHTa KanMGpPoBKU
6.3.1.1 KoadhdunumneHT kanmbpoBKu ANS KaXKAOrO CHUTAHHOIO i B TEYEHUE CEPUN 3MEPEHNS j BbIYNCNS-
0T Mo opmyne
Fi, j) = Es20), (1)
Veplis §)
rae Egp(i, J) — 3Ha4eHus NpAMo CoNHeYHoON paanaLum, NnonyyeHHble 3TanoHHLIM NMPrenMoMeTpom;
Vep(i, j) — curHansl nonesoro NUprenuoMeTpa (Hyrnesoe sHaveHue BbluUTaloT Kak yKasaHo B UHCTPYKLIMK
no aKkcnnyatauun npubopa).

6.3.1.2 lNpeaBapuUTenbHbIN KAaNMBPOBOYHbLIN KoadbULMeHT F(j) nonesoro NnuprenuomeTpa U3 N CHATLI-
BaHWM cepun U3MepeHUia j BLiMMcNAIT no opmyne

S Eerti ) @
i) ="

2 Vepli. )

i=1

6.3.1.3 WTorosbln kanmbpoBoUHbIA kKoadduumneHT F nonesoro nuprenMoMeTpa us CyMMapHoro 4ucrna
m cepuii U3aMepeHUii BeIYUCTIAIOT Mo hopmyne

1 & . 3
F=— 3 F() )
m
j=1
6.3.2 O6paboTka AaHHbIX
Ecnu B xypHane permcrpaumm cobbiTUin OTMEYatoT, YTO AaHHble MoNy4eHbl NpU HernpaBuIlbHOM 3KCNIy-
atauuu, To COOTBETCTBYIOLWME AaHHbIe yAansioT U3 BCex NMprenMomeTpos.
Takke yaansioT Te AaHHble, Ans koTopbix F(i, j) (cMm. bopmyny (1)) oTknoHsieTcs 6bonee yem Ha +2 % oT
F(j) (cm. bopmyny (2)).

MpumMmeyaHmne— OTkNoHeHnE B 2 % yKa3biBaeT HA HEBEPHOE 3HAYeHue.

Janee paccunTbiBatloT 3HaveHue F(j), ucnonbys «oTunbTpoBaHHbIE» AaHHbIE, U UTOrOBbIA kKanubpo-
BOYHBIN KO3 PULMEHT (Mcronbaysi opmyny (3)).

6.3.3 CtaTucTM4YecKkuin aHanus

OnpegensitoT cTaHAapTHOE OTKIOHEHWe 3HavyeHu F(i, j) oT F(j), B kayecTBe U3MepeHus CTabunbHOCTH
KannMBpoBOYHbIX YCroBun. OnpeaenatoT cTaHAapTHOE OTKNOHeHWe 3HavyeHuin F(j) oT 3HauyeHuh F. 31o oTpa-
)aeT cTabunbHOCTb NpUBopa 1 ycrnoBuiA B TedeHne Bcero nepuoaa kanmopoBKu.
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7 MorpewHocTbL

Ecnu 3TanoHHbIN NUPrenIMoMeTp He SIBMSIeTCA NUPrenMoMe TpOM NepBUYHOro CTaHAapTa, TO Ha Norpelu-
HOCTb B BbIMMCMEHHOM KkoadhcuLmeHTe kanuMOpPOBKU MONEBOro nUprenuoMeTpa AOMNOMHUTENBHO BnUSAeT
NOrpeLHOCTb KanMbpoBOUHOro koadhduLMeHTa STanoHHOTO NUMprenMoMeTpa (Tak HasbiBaeMas nepegaTou-
Has NOrpeLHoCTb).

MorpelwHOCTb NUPrenMoOMeTPOB NEPBUYHOIO CTaHAapTa npubnuautensHo coctaenseT 10,3 %. MNepeaa-
TOYHasA NOrPeLIHOCTb 3aBUCUT OT METEOPOSIOrMYECKUX YCITOBUIA U XapakTepucTuk nuprenMomMeTpa u pacnpe-
OeneHns OKOMOCOITHEYHOTO U3NydeHusl U yrna obsopa nuprenuomeTpa. MNMorpelwHocTb yMeHbluaeTcs, korga
BCE NMPresiMomMeTphl B LieNnoyKe KanmbpoBKN UMeroT OANH U TOT Xe yron o63opa (M HaksioHa) unm koraa okono-
CONHeYHOoe MU3NyyYeHUe HU3Koe U HanpaBneHo CTPOro NpsiMo.

CpeaHsist MOrpeLHoCcTb B npoLleaype KanubpoBKA NUPrenMomMeTpoB BTOPUYHOTO cTaHAapTa cocTaBns-
eT npubnuantensHo +0,3 %.

MorpelHoCTb B BbIYMCIIEHHOM KoathduLmMeHTe KannbpoBKK NOMEeBOro NuprenuomMeTpa 3aBucuT oT Tuna
o6opyaoBaHNa 1 yCNoBWIA B TeUeHWe KannbpoBKu.

8 [okymeHTaums

8.1 Ceptudmukar KanmbpoBKMu

CepTudukat kanmbpoBKn AOIPKEH cogepXaTb, Kak MUHUMYM, crieayoLlyro UHdopMaumio:
- MeToA KanubpoBKu (3TanoH);

- W3roTOBMUTENb, TWUM, MOAESb U CEPUAHBIA HOMEP NONEBOro NUPrenMomMeTpa;

- U3roTOBMUTENb, TWUM, MOAESb U CEPUAHBIA HOMEP 3TaNOHHOTO NUprennomeTpa.

MpwnmeyaHue—[donkHo 6blTb NPUBEAEHO KPATHOE U3NOXEHNE O NONYYEHUN KanubpoBOYHOTO KO3 ULMEH-
Ta STanoHHOIo NMMPreNnMOMETPa OT NEPBUYHOIO 3TANOHHOTO Nuprenwometpa (MPJ);

- YCnoBusi KanMBpOBKU: AWANasoH CpeaHUX TeMnepaTyp BO3ayXa, YrioB BO3BLILIEHUS COMNHLA, CTENeHN
npospavHocT aTMocdephbl (Hanpumep, koadduumeHT npospadvHocTu NnHke), AnanasoH U cpeaHeapudme-
TUYECKOEe CKOPOCTW BETPa, ANanasoH U3NyvyeHui;

- YKCMO paccUNTaHHbIX €AUHUYHBIX U3MEPEHWUIA U AHEe U3MepeHuiA;

- pesynbTaTbl KaNMBbpPOBKKU, NONYYeHHbIe B COOTBETCTBUM € 6.3.1.3, KOTopble AOMKHbI BbITb NpeacTas-
neHbl B BUAe KanubposouHoro koadduumeHTa, BoIpaXeHHOro B COOTBETCTBYIOLIMX eAUHULAX, Hanpumep
BT/(M2 - MB). [insi HEKOTOPLIX TUMOB MUPreNnMOMETPOB (PM3MYECKMNE eAMHMILIbI MOTYT OTIMYATLCA OT 3asBfeH-
HbIX. CpedHeapudmMeTnyeckoe 3HaYeHne MoxeT BbiTb NpuBedeHO Kak (pyHKUMA MeTeoponornieckux nepe-
MEHHBIX (Mcrnonb3yemblil MacliTab gomkeH cooTBeTcTBoBaTh MPJ).

8.2 XpaHeHue AaHHbIX

HeobpaboTaHHble gaHHble, MofyYeHHble BO BpeMs KanubpoBKWU, AOMHKHLI XPaHUTLCA B TeueHue 5 net
(He MeHee), UK Ao cnegytoLle ycnewHon kanubpoBkX, HO NPeANoYTUTENLHO B TeYEHUEe BCEro CpoKa Cryx-
6bl cpeacTBa N3MepeHuit.
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MpunoxeHune A
(cnpaBo4Hoe)

PacueTHoe npoueHTHOe coaepXXaHe OKONMOCONTHeYHOro nu3ny4veHusn
B NpAMOM COJIHEYHOM U3Ny4v4eHUn

B Tabnuue A.1 npuBegeHbl AaHHbIE O BO3MOXHOM BIIUSHMM a3p030el Ha OTHOCUTENbHOE BO3AENCTBNE OKONOCOI-
HEYHOro U3ny4eHusi Esy,e,(a) Ha NPSIMOE CONHEYHOE N3NyYeHNe, U3MEPEHHOE C NMOMOLLBIO NMUPrenoMeTPOR C PasrmyHbIM
yrnom ob3opa a. (cm. [1]).

PaccmaTpuBaloT YeTbipe TUna aspo3onel [ropofckas, KOHTUHEHTarnbHasi (POHOBas), MOPCKas U NYCTbIHA], U TPU
3HaveHuns (0,05; 0,2 n 0,4) cnekTpanbHON ONTUYECKOMN TOILLMHbI 6p (% =550 HMm), KOTOpbIE N3MEPSIOT HU3KMM, CPEAHUM U
BbICOKMM CYMMapPHbIM KONMYECTBOM HYacTUY€EK a3p030SIM COOTBETCTBEHHO. COOTBETCTBYOLLME KOIDDULNEHTHI NPO3pay-
HocTu [luHke T ()= 550 Hm) npnbnuanTensHo paeHbl 1,8; 3,41 5,4. MNpoueHTHOE coaepkaHne OKONOCONHEYHOTO U3MyYeHus
npuBeAEHO ANsl yrna conHua Hajg ropusoHToM y = 60° n y = 20°.

Tabnunua A.1—TlpoueHTHOE CoaepKaHNe OKONOCOIHEYHOIO N3NyYeHUs Asi pasHbiX aTMOCKHEPHbLIX YCITOBWIA

A3spozonb E (a=32%, Es,re/(“)' %
i ° B1/m?2
Tun 8, (2 =550 um) | T (1=550 Hm) o =5° a=10° o =20°
0,05 1,8 985 0,1 0,2 0,5
0,2 34 60° 872 0,3 0,7 1,7
0,4 54 746 0,5 1,3 3.1
"opoackon
0,05 1,8 736 0,1 0,5 1,2
0,2 34 20° 555 0,5 2,6 3,9
0,4 54 389 1,2 2,9 6,9
0,05 1,8 979 0,4 0,6 1,0
0,2 34 60° 851 0,8 2,1 3,7
. 0,4 54 707 1,8 41 7,3
KOHTMHEHTanbHbIN
0,05 1,8 725 0,7 1,4 2,6
0,2 34 20° 514 2,4 51 9,3
0,4 54 328 41 9,8 17,6
0,05 1,8 972 0,7 1,2 1,8
0,2 34 60° 826 2,8 4.6 6,8
0,4 54 668 52 9,1 13,4
Mopckom
0,05 1,8 711 1,6 2,9 4.5
0,2 34 20° 473 6,6 11,5 17,1
0,4 54 275 12,9 22,7 33,6
0,05 1,8 979 — 0,4 0,9
0,2 34 60° 852 — 1,4 3.1
0,4 54 708 — 2,7 6,1
MycTbIHA
0,05 1,8 724 — 0,9 2,2
0,2 34 20° 511 — 34 7,7
0,4 54 325 — 6,5 14,5
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