®EAEPANIbHOE ArEHTCTBO

No TEXHUYECKOMY PErYNnMPOBAHUIO U METPONOINMAU

HALUMOHANBbHBLIN FTOCTP UCO

CTAHOAPT

POCCUNCKOMN 16622—
CEOEPALMUMU 2009
MeTteoponorus

AKYCTUYECKUE AHEMOMETPbI-TEPMOMETPbI

MeToAabl NPUEMOYHbIX UCTbITAHUU NMPU U3MEPEHUAX
cpeAHen CKOPOCTU BeTpa

1ISO 16622:2002
Meteorology — Sonic anemometers/thermometers — Acceptance test
methods for mean wind measurements
(IDT)

UzpaHne opuumnansHoe

Mocksa
CranpapTuHdopm
2010



rOCT P UCO 16622—2009

NMpeaucnosue

Lenu 1 npuHumnel ctangaptusaumm B Poccuitckon ®efepauun ycraHoBneHsl PeagepansHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-03 «O TeXHUYECKOM perynupoBaHuM», a Npasuria NpUMeHeHns HalMoHanbHbIX
ctaHgapTtoB Poccuiickon ®epepauun — MOCT P 1.0—2004 «CtaHgapTusauusa B Poccuiickon deaepaumn.
OCHOBHbIE MNOMOXEHNSA»

CBefeHus o ctaHaapTe

1 NOArOTOBIIEH ABTOHOMHON HEKOMMEpPYECKon opraHusaumein « HayuHo-nccnenoBaTenbCKUin LEHTP
KOHTPONS U ANarHocTukM TexHudeckmx cuctem» (AHO «HUL KO ») Ha ocHoBe COBCTBEHHOrO ayTEHTUMHOTO Mne-
peBoda Ha PYCCKUI s3bIK CTaHAapTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHuueckum komuteToM no ctaHgaptusaunm TK 457 «Kauyectso Bosayxa»

3 YTBEPX[IEH V1 BBEAEH B JENCTBWE Mpukasom deaeparnbHoro areHTcTea o TeXHUYECKoMy pe-
rynupoBsaHuio 1 metposniorun ot 15 gekabpsa 2009 r. Ne 855-cT

4 Hacrosawmin cTaHgapT aeHTUuYeH mMexayHapogHomy ctangapty MCO 16622:2002 «Meteoponorus.
AKyCTU4eckne aHeMoMeTpbl-TepMoMeTpbl. MeToabl NPUEeMOYHBIX UCTILITAHWUIA NPU U3MEPEHUSAX CPEAHEN CKo-
poctn Betpa» (ISO 16622:2002 «Meteorology — Sonic anemometers/thermometers — Acceptance test
methods for mean wind measurements», IDT).

Mpu NpUMeHEHUN HacTosILLEro cTaHaapTa PEKOMeHAYeTCA UCTOMNb30BaTh BMECTO CCbISIOYHbIX MeXayHa-
POAHbIX CTaHAApPTOB COOTBETCTRBYIOLLME UM HaLMoHanbHble cTaHaapTbl Poccuinckon deaepaumn, ceeaeHns o
KOTOpPbIX NpuBeaeHbl B 40MOMHUTENBHOM npunoxeHui JA

5 BBEJEH BMNEPBbIE

UHebopmayust 06 U3MEHeHUsIX K HacmosilemMy cmaHOapmy rybriukyemcsi 8 exxe200H0 u3dagaeMoM UH-
hopmayUoHHOM ykazamene «HaluoHanbHbie cmaHOapmbi»y, @ MEKCIM USMEHEHUL U MornpagoK — 8 exemMe-
CSI4HO u30asaeMbix UHbOpMaUUOHHbIX yKkasamensax «HayuoHanbHble cmaHOapmel». B criyyae nepecmompa
(3ameHbi) Unu ommMeHsl Hacmosiue2o cmaHOapma coomeemcemeyioujee ysedomiieHue 6ydem onybrukosaHo
8 eXXeMeCcsIYHO u3dasaeMoM UHGhoOpMaUUOHHOM yKazamere «HauuoranbHble crmaHO0apmebi». Coomeemcmey-
rowasi UHghopmayusi, yeeOOMITeHUE U MEeKCMbl Pa3MeLUaiomcsi makxe 8 UHghopMayuoHHOU cucmeme obujez0
ronb308aHuUsi — Ha oghuyuanbHoM calime PedepallbHO20 a2eHmemea 1o MexHU4YeCcKoMy pezyiuposaHuio U
memporsoauu 8 cemu ViHmepHem

© CraHgaptuHdpopm, 2010

HacToawuin ctaHaapT He MOXeT BbiTb NOMHOCTLIO UMW YacTUYHO BOCMPOU3BEAEH, TUPaXUPOBaH 1 pac-
MPOCTpaHeH B kKa4ecTBe ouuManbHOro usaaHusa 6es paspelueHus deaepanbHOro areHTCTBa no TeXHUYECKo-
MY perynMpoBaHuio U MEeTponornm
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BBepeHvne

BrnivsiHne gesaTenbHOCTN YenoBeka Ha pacnpocTpaHeHWe B BO3[yXe pasHoro poja 3arpsisHsoLwmux Be-
LLIeCTB OLyLIaeTCcs, B OCHOBHOM, B MPU3EMHOM crioe atMocdepbl TOMNWUHON HECKOILKO AECATKOB METPOB.
Ans aToro crnos xapaktepHbl 6onblUne rpagueHTbl HecTalMoHapHbIX TEMMOBLIX MOTOKOB, pe3kue nepenagpl
BMaXXHOCTN 1 BbICTPbIE NepeMeLleHms Bo3ayLIHbIX Macc. YTo6bl onucaTb COCTOSIHAE NPU3EMHOIO Crost aTMOC-
chepbl HeOOXOONMO aHaNM3MPoBaTb MHPOPMALMIC O TEYEHUN MOTOKOB BO3[yXa B TPEX U3MEPEHUSIX U UX Typ-
OYynNeHTHOCTN B TeveHWe KOpOTKOro BpeMeHW B HebOoMbLUOW nokanbHOW obnactu npocTpaHcTBa. JTa
NHbopMaLna 4oMmKkHa ObITb NpeAcTaBeHa He TOMbKO B Bide yCpeAHEHHbIX N0 BPEMEHWN BENUYMH, HO TaKKe B
BMAae TypOyneHTHbIX bryKTyaLuii BeNnynH, BO3HMKaLWMX BCAeACcTBUE NPOU3BOACTBEHHOIO npouecca, pabo-
Thl TPAHCMNOPTHBIX CPEACTB, MPOLLECCOB paspyLlIeHUs U paccesiHUA U OKasbiBaOLWUX BIIUSIHUE Ha NPU3EMHON
Cron.

AKyCTUYEeCKNA aHeMOMETP-TEPMOMETP COCTOUT U3 peLleTKn nap npeobpasoBaTenen (kaxaaa napa co-
CTOWUT M3 YNbTPa3BYKOBOro U3ny4aTtens v npuemHuka, obbiMHO pacrnonokeHHbIX ApYr OTHOCUTENbHO Apyra
Ha paccTosiHum oT 10 4o 20 cM) U 3MEeKTPOHHOIO YCTPOMUCTBA USMEPEHUS BPEeMEHU MPOXOXAEHUA akycTUdec-
KOW BOSMHbI OT M3ny4aTtens K NPUemMHuUKy. TpexMmepHas peletka nossosisieT onpeaesiuTb ropusoHTanbHylo n
BepTUKaNbHYH COCTaBMIsAOLLME CKOPOCTU BeTpa, KPOMe TOro, Mo CKOPOCTM 3Byka MOXeT ObiTb onpeaeneHa
aKkycTuyeckas (BUpTyanbHas) TeMnepaTtypa OKpyXalolero Bosayxa. YbTpa3ByKOBYDO aHEMOMETPUIO UC-
Nonb3ytoT ANsi UCCNeaoBaHUn aTMocdepbl Ha NPOTSKEHUU HECKOIBbKUX AECATUNETURN, HO ee LUMPOKOe BHeA-
peHne B MPaKkTUKy MOBCeAHEBHbIX WU3MepeHWn (HauuHasa OT MPOCTEUANX U3IMEPEHUn CKOPOCTU W
HanpaBneHust BeTpa) cTano BO3MOXHO TOMbKO Ha OCHOBE NocreHUX 4OCTUXKEHUN B TEXHONOMMN KOHCTPYU-
POBaHWSA aKyCTUYecKol annapaTypbl U 06paboTk cUrHanoB, a Takke NOsIBNEHUs HOBbIX, 6onee CrnoXHbIX
MaTeMaTU4eckUX Moaernen, onuceiBatoLnx siBneHns B atmocdepe. NockonbKy B COCTaB akyCTUYECKUX aHe-
MOMETPOB He BXOAAT NOABWKHbIE AeTanu, OHWU NPOCThI B 06CAY>XMBAHUN U UMEIOT PAA NPEUMYLLIECTB C TOYKU
3peHus aKcnnyaTauumn B HebnaronpusTHeIX NOroAHbIX YCNOBUSIX. OTU (hakTopbl CTUMYMPOBANU cepuitHoe
NPOWU3BOACTBO YbTPa3sByKOBLIX aHEMOMETPOB W NOArOTOBKY MPOEKTOB HECKONbKUX HaUWOHANbHLIX CTaH-
[apTOB, KOTOPbIE ABNAKTCA OCHOBOW Ans paspaboTky HacToswWero ctaHagapTa no xapakTepucTukam U MeTo-
AaM UCNbITaHWA akyCTUYECKUX aHEMOMETPOB.

MeToabl, ycTaHOBMEHHbIE HACTOSLWUM CTaHAapToOM, NpegHasHavYeHbl ANA UCNOMb30BaHUA NPU NPUEMOoY-
HbIX UCTIBITAHUSAX aKyCTUYECKNX aHEMOMETPOB-TEPMOMETPOB AN U3MepeHUa cpeaHein ckopocTu BeTpa. Anga
COOTBETCTBMS HacTosiILeMy CTaHAapTy 0bs3aTensHO NPoBeAeHNE UCNLITAaHUA B KaMepe C HYNEeBbIM MOTOKOM
Bo3dyxa (pasgen 7), ucnelTaHus B aspoguHamuyeckoi Tpybe (pasgen 8) n ucnbiTaHusl B NoneBbIX YCIoBUSIX
(pasgen 10). UcnbiTaHne B Bapokamepe (pasgen 9) NpoBoasaT 1A akyCTUYECKUX aHeEMOMETPOB, NpegHa3Ha-
YeHHbIX A58 UCNONb30BaHWs Ha BbicoTe Boile 2000 M Haj ypOBHEM MOpPSA.
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HAUMWOHANBbHBIW CTAHOAPT POCCUUNCKOWN GEOQEPALUMUMNU

MeTeoponorus
AKYCTUYECKUE AHEMOMETPbLI-TEPMOMETPbI

MeToabl NPUMEMOYHbIX UCNILITAHUIA NPU U3MEPEHUSIX CpefHEeN CKOPOCTU BeTpa

Meteorology. Sonic anemometers/thermometers.
Acceptance test methods for mean wind measurements

Oata BBegeHua — 2010 — 12 — 01

1 O6nacTb NnpMMeHeHus

HacToqawumi ctangapT ycTaHaBnMBaeT MeTOAbl UCNbITaHWUIA A1 onpeaeneHnst XapakTepucTuK akycTu-
YeCcKUX aHEMOMETPOB-TEPMOMETPOB (Janee — aHEeMOMETPOB), NPUHLNM eNCTBUSI KOTOPbLIX OCHOBAH Ha U3-
MepeHUsIX BpeMeHN pacrnpoCcTpaHeHUs1 3BYKOBOW BOSHbLI MPU NPOXOXAEHUN pacCTOSIHUA OT M3nyvatens o
npUemMHuKa 1 obpaTHo.

HacToqawumi ctaHaapT npUMeHsIioT Npy NNaHUPOBaHNN U3MEPEHUI ABYX UMK TPpeX KOMMOHEHTOB BEeKTopa
CKOPOCTU B Npedenax nonHoro (360°) asumMyTanbHOro yrna.

2 HopmaTuBHbIe CCbINKKU

B HacTosileM cTaHaapTe UCMOMNb3oBaHbl HOPMATUBHbIE CChINIKA Ha cneyowue cTaHaapThl:

NUCO 5725-1 TouHOCTb (NPaBUMbHOCTL U NPELU3NOHHOCTb) METOAO0B U pesynbTaToB N3MEpeHU.
Yactb 1. OcHoBHble nonoxeHuss n onpegeneHuns (ISO 5725-1, Accuracy (trueness and precision) of
measurement methods and results — Part 1: General principles and definitions)

NUCO 5725-2 TouHOCTb (NPaBUMbHOCTL U NPELU3NOHHOCTb) METOAO0B U pesynbTaToB U3MEepeHU.
YacTb 2. OCHOBHON MeTOA onpeaeneHuns NoBTOPAEMOCTU U BOCMPOU3BOAUMOCTU CTaHAAapTHOro MeToaa usme-
peHnin (ISO 5725-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method)

ASTM D5741—96 CtaHgapTHbIA MeTof onucaHnsi MpU3eMHbIX BETPOB € UCMOMNb30BaHUEM KpbIfbyaTo-
ro aHemomeTpa (ASTM D5741—96, Standard Practice for haracterizing Surface Wind Using a Wind Vane and
Rotating Anemometer)

WMO CIMO, 1996 (BcemupHasa meTeoponoruyeckasa opraHusauns) PykoBoACTBO MO UCMOMb3OBaHUIO
MEeTeopOoSIOrMYeckMX WHCTPYMEHTOB M MeTodam Habmogernusa (WMO CIMO, 1996 World Meteorological
Organization (ed.) Guide to meteorological instruments and methods of observation. WMO-No.8, 6th edn.
1996, Geneva)

3 TepmMuHbI M onpeaeneHus

B HacTosileM cTaHOapTe NpUMeHeHb! criegytolimMe TEPMUHBI C COOTBETCTBYOLLIMMU onpeaeneHnsIMu:

3.1 peweTka (array): MexaHn4yeckas KOHCTPYKLMS, HA KOTOPOW pasMeLlatoT akycTudeckie npeobpaso-
BaTenn B 3afaHHON reoMeTpuUYecKon KoHgurypaumn.

3.2 yron (BpalwaTenbHON) CUMMETPUU pelleTKU (array symmetry angle): MuHumanbHbIA yromn, npu
NMOBOPOTE Ha KOTOPLIN peLleTka COBMELLAETCA CO CBOUM NepBOHaYaribHbIM NOMOXEHNEM.

3.3 cpenHee (mean): CpegHee 3HaveHne 4ns (BbIOpaHHOro) BpeMeHn yepeaHeHNUs pe3ynbTaToB nsmMe-
pPEeHU aHeMOMETPOM.

U3panne ocmumanbHoe
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3.4 aKycTM4eCKMA aHeMOMeTp-TepMOMeTp; aHeMoMeTp (sonhic, sonic anemometer/thermometer):
MpuGop, coCToALLMA N3 pelueTkn NpeobpasoBaTenen, COCTaBNEHHON U3 Nap akyCTUHMEeCcKUX uanydartenen u
NMPUEMHNKOB, TAKTOBOrO reHepaTopa 1 MUKPOMNPOLLEeCCOPHON CXeMbl A1 U3MEepeHUs MHTepBarioB BpeMeHU OT
MOMEHTa U3Ny4YeHust 4O MOMEeHTa rnpuemMa 3ByKOBOIo UMMysbea.

3.5 nyTb akycTU4eckoro curHana (sound path): MyTb Mexay napon «Manyyatenb — NPUEMHUK».

3.6 BpeMs 3afepXKKu cuctemMsl (system delay): PasHuua mexay aeTekTUpyemMblM 3f1IeKTPOHHbIM YCT-
POWCTBOM MOMHBIM BPEMEHEM MPOXOXKAEHUS CUrHana u peanbHblM BpeMeHeM MpoXoXAeHus.

[MpunMeyYaHn e — Bpema Mexay SreKTPOHHON reHepauven nepeaaraemMoro curHana n SnekTpoHHbIM AETEKTU-
poBaHVeM Nony4eHHOro curHana 6onblle, Yem BpeMsi NPOXOXAEHUS, N3-3a BPEMEHU nepedaqyn curHana vyepes npeobpa-
30BaTENN U 3MEKTPOHHYIO Lenb.

3.7 Bpems npoxoxpeHus (transit time): Bpems, Heobxoanmoe 4ns NpoxoxaeHUs dpoHTOM akycTuyec-
KOW BOMHbI MYTU aKyCTUYECKOro curHana.

3.8 UHTEHCUBHOCTb TypOyneHTHocTU (HAn. ypoeeHb mypbyneHmHocmu) T, (turbulence level,
turbulence intensity): OTHoWeHWe kBagpaTHOIO KOPHA U3 KUHETUYECKON 3Heprum TypbyneHTHOCTU K cpeaHei
CKOpOCTU BeTpa, BblYncnsemoe no opmyne

_vu +v'2 w2 (1)

roe 3Hak «'» o3Ha4vyaeT OTKMOHEeHNe OT cpeHero 3HavYeHus.
lMpumep
u=su-u,um.d.,
20e u' — M2HOBeHHasi cocmaesnsiroujasi CKopocmu eempa,
u — cpedHee 3HavYeHue cocmaessirouell CKopocmu eempa.

3.9 cmelueHue Hyna (zero offset): 3HaueHUe ckopocTU BeTpa Mo aHeMOMETPY B CTOSMEM BO3AyXe.

4 O603HavYeHus

B HacTosileM cTaHAapTe UCMoMb30BaHbl cneayowme 0603HavYeHUs:
— Temnepatypa, K;
— BUpTyanbHag akycTudeckas Temnepatypa, K [cm. dopmyny (B.4));
— WHTEHCUBHOCTb TYpByneHTHOCTY;
o — CKOPOCTb NTaMUHapHOro NoToka B aspoanHamuyeckon Tpybe, CKopocTb UMK CKOPOCTbL BeTpa, U3me-
peHHas! 3TanoHHbIM AaT4YMKOM, M/C;
— CKOpOCTb BeTpa (BbIXOAHOW cUrHan aHemomeTpa) no asumyTy a, M/C;
— CKOpOCTb BeTpa (BbIXOAHOW cUrHan aHemomeTpa) no asumyTy b, M/C;
— 3HaveHue U,, m/c, Nnpu n-M nsmepeHuu;
— BeKTopHoe cpeaHee U,, M/c;
— cKkanspHoe cpegHee U, M/c;
— onpeperneHHas U3roToBUTENeM MakcumaribHas CKOpOCTb BeTpa, KoTopasi MOXeT ObiTb nsaMepeHa
OaHHbIM aHeMOMeTPOM, M/C;
— MUHUMarbHast CKOPOCTb BETPa NPU UCTILITAHUU, M/C;
— BOMNHOBOE COMpoTMBNeHue cpefbl (Z=p - ¢ [kr-m=2-c1);
— asuMyT aHeMOMeTpa, B rpajycax;
— asuMyT aHeMOoMeTpa, B rpajycax;
— CKOpOCTb 3ByKa, M/C;
— ONYHa NyTy, M;
— napuuansHoe fiaBrneHue BoAAHOro napa, rfla;
— BbICOTa Haf, YPOBHEM MOpPS, M;
— naBneHue, Ma;
— 9KBUBaNeHTHoe AaBnexue, rMa, (cm. Tabnuuy D.1);
— BpeMs ycpelHeHusl, C;
— BpeMsi MPOXOKAESHUS aKyCTUYIEeCKoro curHana ot npeobpasoBartena+ go npeobpasosaTens—, c;
— BpeMsi MPOXOKAEHUS1 aKyCTUYIEeCKoro curHana ot npeobpasoBartens— ao npeobpasosatensa+, c;
Ug, Vg, Wp — NPOAOSILHASRA, NonepeyHas U BepTukarbHas CoCcTaBNsoWmne ckopocTh NaMUHapHoOro noToka, m/c;
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Uu,, v,, W, — BbIXOJHON CUrHan aHeMoMeTpa, COOTBETCTBYIOLUIA NPOAOMALHON, MONEPEYHON U BepTUKarbHON
COCTaBNALWMUM CKOPOCTU BETPA, M/C;

Up Vo, o W, n — 3HAUEHUA U, V., @, NPU N-M U3MEPEHUHN, M/C;

Vy — MpoAonbHas COCTaBNALLAA CKOPOCTU BeTpa, M/C;

\A — ronepeyHasa CocTasssAoLLIaa CKOPOCTU BETpa, M/C;

A — CKOPOCTb BETpa Ha NyTU NPOXOXKAEHUA 3BYKOBOIN BOMNHLI (v, = wlvﬁ +v§ )

o — HanpasrieHue BeTpa, onpeaeneHHoe No BbLIXOAHOMY CUrHarny aTaroHHOro gaTyuka, B rpagycax;

O — a3nMyT HEBO3MYLLIEHHOMO NOTOKA NO OTHOLLIEHUIO K OPUEHTaLUM aHEMOMETPa fIMB0 pasHLIA a3uMyTy
oCY a3poanHaMNYECKOA TPYObl OTHOCUTENBHO asuMyTa aHemoMeTpa, NMMBo a3uMyT, USMEePEHHBIN
3TanoHHbIM AaT4MKOM, B rpagycax;

o, — HanpaeneHue BeTpa, onpeAeneHHoe No BbIXOAHOMY CUrHany aHemoMeTpa, B rpagycax, no oTHowe-
HUIO K a3uMyTy aHeMoMeTpa a;

o, — HanpaBneHue BeTpa, onpeAeneHHoe No BbIXOAHOMY CUrHany aHemomMeTpa, B rpagycax, no oTHowe-
HUIO K a3uMyTy aHemomeTpa b;

O, , — 3HaAYEHWe o, Npu N-M U3MepeHUM;

Oy — BeKTopHoe cpedHee o, B rpagycax;

Ol — cKansipHoe cpefHee o, B rpagycax;

A, — MOAYNb BEKTOPHOW Pa3HOCTU MEXAY U3MEePEHHOW CKOPOCTbLIO BETPA U CKOPOCTbIO HEBO3MYLLEHHOIO
noToka B aapoanMHamudeckon Tpybe npu asumyTe o, M/c;

A, , —Moaynb BEKTOPHOW pa3HOCTU MeX/AY BEKTOPamMu CKOPOCTW BETpa, onpeaernieHHbIMU B kKaMmepe C Hyne-

BbIM MOTOKOM BO3/yxa, NPU asuMyTax aHeMoMeTpa o, U o, M/C;

A, ;. m — MOAYNb BEKTOPHON PASHOCTU MEX/Y N-M 1 M-M 3HaUEHUAMU BEKTOPOB CKOPOCTU BETPa, NONYyYeHHbI-
MW B KaMepe C HyNieBbIM MOTOKOM BO3AyXa Npu asumyTe aHeMoMeTpa o;

I — Yron CKIoHeHUs ocu npeobpasoBaTensa No OTHOLIEHUIO K FOPU3OHTarIbHOMY HanpaBneHuo NoToka
BO34yXa B aapoanHamuyeckoii Tpy6e, B rpagycax (NONoXUTeNIbHOMY 3Ha4YEeHUIO yrna cooTBeTCTBYET
nomnoxeHuWe ocu npeoBpasoBaTtens, HanpasBneHHOro NPOTUB BeTpa, BBEPX HAQ ropU3OHTaNbHOM
MOCKOCTbIO, @ OTPUUATENBHOMY — BHU3);

p — NMIOTHOCTL BO34yXa, Kr/im3;

Q — yInoBas CKOpOCTb BpalLeHWUs AaTyuka Mo OTHOLLEHUIO K asuMyTy, B rpaycax B CeKkyHay.

5 KpaTtkoe onucaHue metoaoB

Mepea npoBeAeHMEM UCTILITAHUI PeLleTKa aHeMoMeTpa ACIDKHA ObiTb OCMOTpPEHa AJ1s BbISIBIIEHUS BO3-
MO>HBIX NOBPEXAEHWI 1 MPOBEpPEHa Ha COOTBETCTBUE TeXHUYECKUM TpeboBaHUsAM, YCTaHOBMNEHHBIM U3rOTO-
BUTENEeM. TOYHOCTb pe3ynbTaToB U3MEepeHur OoSpkHa ObiTb oueHeHa W npeAcTaBneHa B MPOTOKOME
ucnbiTaHui B cootBeTcTBUM ¢ MICO 5725-1 1 UCO 5725-2.

B xoae npMeMOYHbIX UCMbITAaHUA BbINOSHSAIOT:

- UCMbITAHUE B Kamepe C HyJIeBbIM NOTOKOM BO3AyXxa — )18 onpeaenieHnst CMELLeHUs1 HyJIs aHeMoMeT-
pa B pabouyem ananasoHe TeMneparyp;

- UcMblTaHWe B aspoavHamudeckon Tpybe — ans onpefeneHnst OTKNOHEHUs1 pesynbTaTta U3MepeHui
CKOpPOCTU (BEKTOPA) OT UCTUHHOIO 3Ha4YeHNA B paboyeM avanasoHe CKOPOCTen U HanpasieHUA NoToKa;

- ucnblTaHue B bapokamepe — AnNA onpeaeneHns paboyero AgnanaszoHa NANOTHOCTU Bo3ayXa (XoTs pe-
3ynbTaTbl U3MEPEeHUA OT NNIOTHOCTU BO3AyXa He 3aBUCHT, HO HEKOTOopasi MMHUMasibHas NIOTHOCTb BO3AyXa He-
obxoamMma ans NpoxXoXaeH!Ust 4eTeKTUPYEeMOoro akyCTU4eckoro curHana);

- UCMbITaHUE B MOMEeBbIX YCMOBUAX — AN OLLEHKN BANSIHUA Ha paboTy aHemMomeTpa noTeHuManbHo He-
6naronpusATHBIX YCMOBUIA OKpYXXatoLwen cpeabl, TPyAHO BOCNPOU3BOAMMbIX B nabopaTtopuun.

6 OcMmoTp pelweTkn nepea NpoBeAeHUEM UCTIbITAHUN

HeobxoaunMo ybeauTbcs B TOM, YTO pelleTka OpUeHTUpoBaHa U OTLIOCTMPOBaHa Haanexatimum obpasom,
Ha Hel HeT crneoB MOBPEXAEeHUA, U OTCYTCTBYIOT NPENATCTBUA A1 MPOXOXKAEHUA YNbTpasByKoBOro curHana.

M3amepsaioT 1 ykasbiBaloT B NPOTOKOMNE UCMLITAHUIA paccToAHUA Mexdy npeobpasosaTtenamu B nape u
CpaBHUBAIOT UX C PACCTOAHUAMM, YCTAHOBNEHHLIMU U3rOTOBUTENEM, C YYETOM [OMYCTUMBIX OTKITOHEHUI (ecrin
3TW gaHHble cofiepXXaTcs B OKYMeHTauun uarotosutens). Ecnu pesynbTaThbl U3MepeHuid He nonagatoT B rpa-
HULBI AOMNycKa, TO UCTILITAHUSA NMpeKpaLlLatoT.
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7 UcnbiTaHKe B Kamepe C HyrneBbIM NOTOKOM Bo3AyXa

7.1 Uenb ucnbiTaHus

Llenbto McbITaHUS B Kamepe € HyMeBbIM NMOTOKOM BO3ayXa ABMSeTCA onpedeneHne cMeLleHust Hyns
aHeMoMeTpa U BbISIBNIeHUs Npo6rieM, CBA3aHHbIX C €ro OCTUPOBKOW UM rpadyUpOBKON.

Bpems 3a1epXK1 CUCTEMBI CKMablBaeTCca U3 BpeMeH NpoXoXKAeH s curHana vYepes npeobpasoBarteny u
3MEeKTPOHHYIO LieMb. Hanuune Bo BpeMeHU 3aepXKKn CUCTeMbl HECUMMETPUYHOW cocTaBnsatowen (koraa pas-
HOCTb MEXOy BpemMeHaMun 3a4epXKu Npu NPOXOXOAeHUM yNbTPasByKOBOro CuUrHana B NpOTUBOMOSIOXKHBIX Ha-
NpaBrieHnsaX He paBHa HymMo) MPUBOAUT K CMELLEHUIO HYNA AN COOTBETCTBYHOLEN COCTaBNAOWEN CKOPOCTU
BeTpa. OBbIYHO CMeLLieHNe HYA B 3HaYMTeNbHON Mepe UCKoYaeTcsa Npu Tekyllen obpaboTke curHana, ocHo-
BaHHOW Ha kanubpoBke uarotoBuTens. OaHaKko cMelleHe HYNA MOXET M3MEHUTHCA CO BPeMEHEM, a Takke
OblTb 3aBUCUMMBIM OT TemMnepaTypbl. CMelleHne Hyns onpedensoT No pesynbTaTaM UCMLITAHUA pelleTkn B
Kamepe C HyneBbIM MOTOKOM Bo3dyxXa (CM. npunoxeHue A).

7.2 MeToguka UcnbiTaHun

7.2.1 MonyyvaroT OT U3rOTOBUTENSA TEXHUYECKME XapaKTePUCTUKN KaMepbl C HYSIeBbIM NOTOKOM BO3AyXa.

7.2.2 lMoMmeluatoT pelleTky B Kamepy C HyNeBbIM MOTOKOM BO3yXa U OXMUAAI0T, Noka He CTabunusnpyoT-
csl TemnepaTtypa v ABUKeHWe BO3yXa BHYTPY kaMmepsbl. Y6exaaTcst B TOM, UTO aHeMoMeTp paboTaerT, HO Ha-
rpeB peLleTKkn He NPONCXOAUT, B MPOTUBHOM Cllyyae ero BbIKIHoYaroT.

7.2.3 YcTaHaBnuBaloT BpeMs ycpedHeHUs aHeMoMeTpa paBHbIM 3agaHHOMY (MCnonb3yemMomy npu npu-
MeHeHUn aHemomeTpa). BeHTunaTop B kamepe (Npu ero Hanuuum) JoskeH 6biTb BbIKIIOYEH.

7.2.4 CH/AMaIOT NoKasaHWsa 1 perucTpupyoT TemnepaTypy, CKOpOoCTb U HanpasneHue BeTpa unu coctas-
nsloLMe CKOPOCTM BETPa, U3MepeHHble aHemomeTpom: (U, , o, ) i (U, v, ,W, ,). iaekc a o3HavaeT asu-
MyTanbHYl0 OpPUEHTALUIO aHeMoMeTpa B KaMepe C HyreBbiM MOTOKOM BO3fyXa, a MHAEKC N — HOMep
N3MepeHunst.

7.2.5 lMoBTOPSAOT N3MepeHnst no 7.2.4 He MeHee Tpex pas ¢ UHTepeanom 10 muH. Ecnn ana scex pe-
3ynbTaToOB M3MEPEHUA CKOPOCTM NMOTOKA BO3AyXa NOMyyYeHbl 3HaYeHUs1 CMeLLeHUs HyNA B Npedenax yCcTaHoB-
NEeHHbIX OOMYCKOB, TO CYMTAlOT, YTO aHeMOMETp npollen AaHHoe ucnbiTaHue. B npoTokone ucnbiTaHuia
ykasblBaloT TemMnepaTypy B Kamepe, NOCKoNbKy OT Hee MOXeT 3aBuceTb cMelleHue Hyna. Ecnu ana ogHoro
NN HECKOMbKNX Pe3ynbTaToB U3MEPEHUIn CKOPOCTU NOTOKa BO3AyXa MOMyYeHbl 3HAYEHUS CMELEeHNA HYNS,
BbIXOAsILLME 3a Npeenbl oMycKa, TO aHeMoMeTp 6pakytoT, NPy YCNOBUM, YTO B UCTILITaHUW 6bina cnonb3osa-
Ha Kamepa C HyreBblM MOTOKOM BO3AyXa yTBEPKAEHHOro Tuna.

7.2.6 Ecnu B UCNbITaHUSIX UCNOSNb30BaHa KaMepa C HyNeBbIM MOTOKOM BO3[yXa HeYTBEepPXAEeHHOro Tuna
1 NpKY 3TOM A5sl OAHOIO UMK HECKOTMNbKUX pe3ynbTaToB U3MepPeHUin CKOPOCTU NOToKa BO3AyXa NOMy4eHbl 3Have-
HUS CMeLLeHUs HyIsl, BbIXoAsLue 3a npeaerbl gonycka, To NPoBepsitoT, He 06yCroBneHo N 370 HanUYMeMm He-
KOTOpPOro OCTaTOMHOrO ABWXEHWUSI BO3[dyXa B MUCNblTaTeNlbHOW Kamepe. [ns 3TOro BbIYMUCAAOT MoAynb
BEKTOPHbIX pasHocTen no hopmyne

Ay nm= \/(Ua,,, sina,, —U, psina, ,)* +(U,,cosa,, —U, ,cosa, )% (2)

rae A, , ,, — MOAyMb BEKTOPHOW PA3HOCTM MEXAY N-M 1 M-M 3HaYeHUsIMN BEKTOpa CKOPOCTU BETPa Npu asu-

’ MyTanbHOW opueHTaLum aHeMomeTpa a.

Ecnu makcumarnsHoe sHaveHue A, , ., cocTasnsieT He Gonee 10 % [OMYCTUMOrO CMeELLEHUA Hyns, To
CcMelleHne cTabunbHO BO BPEMEHWU U ABMXKEHUEM BO3ayXa MOXHO npeHebpeyb. 3aTem nNpoBepsioT, He 06-
YCIOBEHO N CMeLLeHUe OTPaXKeHUsIMU OT CTEHOK Kamepbl. C 9TOM Liefblo NOBOpaYMBaloT pelleTKy B kKamepe
BAOMNb €€ asumMyTaribHOW OCU Ha NPUBN3MTENLHO NOSIOBUHY Yriia ee cuMMeTpun (Ha 60° Ans pelueTky ¢ yriom
cummeTpun 120°) n oxMpaloT, NoKa He cTabunuanpyeTcs ABWKeHUe Bo3dyxa B kKamepe. CHUMAIOT NoKasaHUA 1
perucTpupyloT CKOpoCTb U HarpasreHune seTpa: U,, a,. Bo3MOXHbI criegyowne cutyauuu:

a) B oTcyTCTBUE OTpaXXeHWIA OT CTEHOK CMELLEHUE HYIISl He 3aBUCUT OT a3uMyTarbHON OpueHTauum pe-
WweTku B kaMmepe (0603Ha4eHHOW nHaekcaMu a u b). B 3ToM criyyae Mogynb BEKTOPHOM pasHOCTU A, 4, mony-
YeHHbIN No chopmyre

= J(U,sina, —U,sina,)? +(U,cosa, —U, cosa, )?, 3
. b a a b b a a b b

6ynet HeGonbwmnm [He 6onee 10 % (U, + U,)/2]. Takum ob6pasom, Habnogaemble CMeLLieHNA Hyrs ABMNAIOTCSA pe-
anbHbIMU U He CBA3aHbI C YCIMOBUSIMUA UCTIbITAHWA. CUMTAIOT, YTO aHEMOMETP He NpoLuen AaHHOe UCTbITaHMe.

4
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b) Mpu HanUuMM oTpaxkeHUin OT CTEHOK CMeLLeHNe Hy sl 3aBUCUT OT a3uMyTanbHON opueHTauumn peleT-
Ku B kamepe, a A, ;, ABnseTcsa 6onbwnm. B 3TOM criyyae KOHCTPYKLMIO Kamepbl ¢ HyneBbIM NOTOKOM Bo3ayxa
noABepratoT COOTBETCTBYOLLEN MogndurKaLmu.

Ecnu makcumarnbHoe 3HaveHue A, |, . [cM. popmyna (2)] He ABIAETCS He3HauNTebHbIM MO CPaBHEHMIO
C YCTaHOBMEHHbIM 41151 aHEMOMETPa A0MYCKOM Ha CMeLLieHue Hynst, To Nbo aHemomeTp paboTaeT HecTabunb-
HO, NMMBO B UCMbITATENMbHON KaMepe MMeeT MeCTO CMMLLIKOM WHTEHCUBHOE ABWXeHue Bo3dyxa. MNpuHuMatoT
Mepbl K TOMY, 4TOObl KaMepa € HyNeBbIM NOTOKOM BO3AyXa Haxoaurnach B COCTOSIHUM TENOBOro PaBHOBECUS.

7.2.7 TloBTOPSAOT UCMbITAHWE MO NPOBEPKE CMELLEHUS HYIsi NPy TemnepaTypax, CoOOTBETCTBYIOLLUX Bep-
XHeN 1 HWKHeN rpaHuuamM pabodero guanasoHa TemnepaTyp aHeMomeTpa. [nsa aToro Heobxoauma kKnumaTtu-
Yyeckas Kamepa, BMellaoLas UCTbITaTeNbHY0 KaMmepy ¢ HyNeBbIM MOTOKOM BO3AyXa W 3IIEKTPOHHYIO Lerb
aHemomeTpa.

Mpu npoBeaeHNM NCMbITaHWA NPYU TemnepaType, COOTBETCTBYIOLEN HUKHeRn rpaHuLe pabovero avana-
30Ha, yunTbIBaloT cneayowee. CMelleHne Hyna 3aBUCUT He OT TeMrnepaTtypbl Bo3ayxa, a oT TemnepaTypsl
npeobpasoBaTens 1 aNeKTPOHHOM Lenu aHemomeTpa. Ecnu aHemomeTp cHabkeH cucteMon nogorpesa npe-
obpaszoBarerns, koTopas 0bbIYHO BKIOYAETCH MPU HU3KUX TemnepaTypax, To JonycTuMas Temnepartypa npe-
obpasoBaTens MoXeT OblTb Bbllle YCTaHOBMEHHOW MWHUMMAbHON TemnepaTypbl OKpyXatolwen cpeabl.
Mockonbky Npy NpOBEAEHUN UCTILITAHUSA B KamMepe C HyfeBbIM MOTOKOM BO3dyXa nogorpes AokeH ObiTb Bbl-
KITIOYEH, HUXKHAS rpaHnLa AgnanasoHa TemnepaTyp B KMMMaTUYecKon kaMmepe [0SKHa COOTBETCTBOBAaTb Hau-
MeHbLUeMy AOMYyCTUMOMY 3HaYeHUo TemnepaTypbl NpecbpasosaTensi.

8 WcnbiTaHue B a3poanHamMM4eckon Tpyoe

8.1 Uenb ucneitaHusa

Llenbto UcnbITaHNA sBRsieTCs onpefeneHne OTKNOHEHUs pesyrnbTaToB U3MePeHUr, NONYYEHHbIX € No-
MOLLIbIO UCMbITEIBAEMOrO aHEMOMETPA, OT 3afaHHbIX 3Ha4YeHMIA CKOPOCTU NOTOKa BO3AyXa B aspoauHaMuyec-
Ko Tpyoe.

B ngeansHoM criydae hyHKLMS OTKIUKa aHeMOMeTpa (4151 OAHON COCTaBNAOLLEN CKOPOCTU BeTpa) MO-
XeT ObITb 3agaHa no popmyne (B.2), HO AN peanbHOR byHKLMM OTKNUKa ByayT UMEeTb MECTO OTKITOHEHUS OT
YKa3aHHOWN 3aBUCUMOCTW. OTU OTKITOHEHUS BKIHOYAKOT B cebsl cmeleHne Hynst (CM. pasaen 7) 1 NorpeLLHocTy,
00yCnoBneHHble BO3MYLLUEHUAMN NOToKa U 06racTIMU TEHWU, KOTOPbIE MOTYT ObiTb KONIMYECTBEHHO OLEHEHDI
Ha OCHOBE CpPaBHEHMWSI CKOPOCTU U HanpaBleHUs BeTpa, U3MepeHHbIX aHEMOMETPOM, CO CKOPOCTbLIO BETpa U
asnmyTanbHOW OpUeHTaunel aHeMoMeTpa Mo OTHOLLUEHUIO K OCU MOTOKa B adpoguHaMuyeckon Tpybe cooTBeT-
cTBeHHO. OBbIYHO MOrpPeLIHOCTU, 0BYCNOBNEHHbIE BO3MYLLIEHUSAMA MOTOKA U 061acTAIMUA TEHW, YMEHbLUAIOT My-
TeM BBeJeHMWS MONPaBOYHbIX k03 ULUMEHTOB Npu 06paboTke CUrHaNOB B peXXMMe peanbHOro BpeMeHu (CM.
npunoxexwve B).

OTM NOrpeLIHOCTU 3aBUCAT OT CKOPOCTU, a3MMyTa U yriia CKIIOHeHUs1 ¢ ocu NpeobpasoBaTensi No OTHOLLe-
HWIO K FOPU3OHTaNbHOMY HanpasJfieHu o noToka. MoaTomMy A1 NONHOro uccnegoBaHus Heo6xoaMMOo NPOBECTU
oveHb DONbLIOE YUCHIO TPYAOEMKUX U3MepeHUi. Npu NPpUeMOYHBLIX UCMbITAHUSX MPUMEHSIIOT YNPOLLEHHYIO
npolenypy, NpMHUMast BO BHUMaHWe TOT (haKT, 4TO MakcumasibHast U MUHUMarbHas OTHOCUTESIbHbIE MorpeLu-
HOCTU OBbIYHO UMEIKOT MEeCTO NpU NPUBN3UTENBHO OHUX U TEX XXe asuMyTe U BbicoTe HaZl YPOBHEM MOpS B
LUIMPOKOM AManasoHe 3HaYeHWUA CKOPOCTU MOTOKa BO3ayXa.

MuHumarnbHble TpeboBaHUA K TEXHUYECKUM XapakTepucTMkam aspognHammuyeckon Tpyobl, UCnonb3aye-
MO Mpu NpoBeAeHUN NPUEMOYHBIX UCTIbITaHUIA, NpUBeAeHbl B NpunoxeHun C.

8.2 MpeaBapuTenbHble U3MEpPeHUst

B aspoanHamunyeckux Tpybax ¢ 3aKpbITbIMU UCTILITATENTbHBIMU CEKLMAMM Hariune oTpaXkKeHUA OT CTeHOK
MOXET MPUBECTU K MOrpeLIHOCTAM U3MepeHuit (cM. pasaen 7). MpuBeaeHHyio Hke npoleaypy NPoBepKn 1c-
MOSbL3YIOT AN KONMMYECTBEHHOMN OLIeHKU NOTPeLiHOCTU, 0BYCnoBneHHo oTpaxkeHuamu. MNpeasapuTensHo aHe-
MOMETp AOSDKEH YCNELWHO NPOUTU UCTbITaHWe B Kamepe C HyneBbIM MOTOKOM Bo3dyxa. BeiGop npoueaypsi
3aBMCUT OT HauMMeHbLUEA CKOPOCTW BeTpa, KOTOPYI0 MOXHO peanusoBaTb B aspoauHamudeckoin Tpy6e
(ocTaTouHoro ABWXEHUA BO3ayXa, eCriv aspoauHamudeckas Tpyba sakpbiTa).

a) B aspoguHamuyeckoil Tpy6e MoxeT 6biTb Co3aH NOTOK BO3[yXa CO CKOPOCTbIO HUXKE YPOBHSA cMelLLle-
HUS HYNAA, A0MyCKaeMoro Ans aHemomeTpa.

B aToM cnyyae npu MUHUMarbLHON CKOPOCTU NMOTOKA BO3AyXa BLIMOMHAOT criedyolme AeACTBUA:
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1) CHUMaIOT NOKasaHUA U PerncTPUPYIOT CKOPOCTb BeTpa U, Npu NATK 3Ha4YeHMsAX asumyTarnsHoro yria
o, aHeMomeTpa B npeaenax nofoBuHbl yria CUMMeTpUn pelleTkn (Hanpumep o, = 0°, a, = 15°, ag = 30°,
oy = 45°, 05 = 60° ang pewetky ¢ yriom cummetpumn 120°).

2) Ecnu Bce 3HaveHus U, paBHbI UNU HUKE AONYCTUMOTO 3HAYEHUs CMeLLLeHNA HYNA, TO NOrPeLIHoCTs-
MW, 0BYCIOBEHHBIMU OTPAXXEHUAMMN, MOXHO NpeHebpeb.

b) B aspoagnHamuyeckoi Tpybe He MOXET BbITb CO34aH NOTOK BO3JyXa CO CKOPOCTLHO HUXKE YPOBHS CMe-
LeHnsa Hyns, AornyckaeMoro Ans aHemomMmeTpa. B aTom cny4ae BbINOMHAOT cneayolme AenCTBUS:

1) B aspoanHamundeckoi Tpybe cosgatoT NoToK Bo3ayXa C HauMeHbLLEN BO3MOXHOW CKOpocThio U, B 3a-
AaHHOM HanpasneHuu.

2) PeructpupytoT pesynbTaThl USMEpPEHUin CKOPOCTH U HanpasneHus BeTpa (U,, o) NPy NATA 3Ha4eHUAX
asumMyTanbHoro yrna o, aHeMoMeTpa B npeenax nosioBuHbl yrna cUMMETPUA PeLLEeTKN.

3) BbluMcnaoT Moayb BEKTOPHOM PasHOCTU Mexay 3Ha4YeHUs MU CKOPOCTU MoToKa BosayXa B aspoau-
Hamudeckon Tpybe, U3MePeHHbLIMU C NOMOLLLIO aHeMoMeTpa U 3agaHHbIMU No dopmye

A= \/(Ua sina, —Upsinag)? + (U, cos o, —Uycosag)?, 4)

roe Aa — CyMMa BCeX MorpeLlHocTen, BKIoYaa cMeLleHne Hynsi, BO3MYLLEHUEe NoToKa U OTPaXeHUs.
4) OueHuBatoT pacnpegerneHue Aa ONsi BCeX NATN 3HaYeHNA Olg. Ecnu pasHocTu cocTaBnsaoT He 6onee
10 % OT cpeaHero, TO MOrpeLUHOCTAMN, OﬁyCﬂOBJ’IeHHbIMM oTpaXKeHnem, MOXHO npeHere'-lb.

MpumedaHun e —MockonbKy NOrpeLwHoOCTH, 06yCrnoBNeHHbIe BO3MYLLEHUEM NOTOKA, YBENUYMBAKOTCA NPU yBe-
NMYEHMM CKOPOCTM BeTpa, Npoueaypa NpUMeHNMa TOMbKO MPU HU3KMX CKOPOCTSX BeTpa, NPy KOTOPbLIX, B COOTBETCTBUM C
AOKYMeHTauuel naroToBuTensi, NOrpeLuHoCTH, 06YCNOBIEeHHbIE BO3MYLLEHMEM MOTOKA, 3HAUUTENBHO HUWXE CMELLEeHUs
Hyns.

8.3 MeToauka ucnbiTaHun

8.3.1 U3aMeHeHUe HanpaBrneHUA BeTpa Npu HUKCUPOBAHHOW CKOPOCTU

MorpellHocTb ckopocTw BeTpa U, 1 HanpasneHus BeTpa o, Mo OTHOLIEHWIO K UCTUHHBIM 3HaYeHUAM
onpeaensioT NyTemM U3MEHEHUs opueHTaunM aHeMoMeTpa Mo OTHOLLEHWIO K HanpaBneHuio NoToka Bosayxa
MpU pasHbIX 3HAYEHWAX CKOPOCTU BeTpa B aspoanHammnyeckoin Tpybe. PelueTky noBopauuBatoT € Liarom He 60-
nee 5° B npegenax NosiHoro asumMyTanbHoro yrna (360°). B kaXkgoM NonoxXeHWn pelleTkn curHan ycpeaHsoT
Ha UHTepBane BpemeHu He MeHee 30 ¢. YUTo6bl Nony4YnTL 40BEPUTENbHBIA MHTEPBAS 4SS KO0 TOYKU MO CcTa-
TUCTUYECKOMY pacrpeaerieH o peaybTaToB N3MepeHni, yecpeaHeHne MoXHO NpoBoAUTL nocne cbopa Beei
nHpopmaumm (T. e. He B pexxume peansHoro spemeru). [ns kaxaon opueHTaumMm pelueTk UcnbitaHue npoBo-
OAT, No KpaiiHein Mepe, NpK NATU PUKCUPOBaHHBLIX 3HAYEeHUSIX CKOPOCTU BO BceM paboyeM auanasoHe ot U, ;.
A0 U, .y 3Ha4YeHusi ckopocTi BbIGUPatoT TakuM obpasoM, YTOBbl OHW Bbin NPUBIN3NTENBHO paBHOYAaNEeHbI
Apyr oT Apyra B norapucdmmdeckom macitabe. PekomeHayemMble 3Ha4YeHUs1 CKOPOCTU NOTOKA BO3yXa B aspo-
AnHamudeckoi Tpy6e (B npoueHTax U, ,,): 10 %; 18 %; 32 %; 56 %; 100 %.

YcTaHaBnvBatoT 3a4aHHYIo CKOPOCTb MOoToKa Bo3ayxa B aspoarHaMmuyeckon Tpybe ¢ MakcMMaribHOW Tou-
HOCTbI0, OTKIOHEHWE He AormkHO npeBbiwaTh 10 % npuBeAeHHbIX Bbille 3HAYESHWIA.

AHanunsnpyloT pesynbTaTthl UCTLITAHUA ANA onpedeneHNs Hauxyalwen n Haunydluein opnueHTauum pe-
LLeTKM (MakcumansHoe U MMHUMansHoe cMmelleHune). OBbIYHO 3TU opueHTaL N He 3aBUCAT OT CKOPOCTY NOToKa
BO3AyXa.

MpuMeyaHune— OBbIMHO HaUXyAWasn U Hamny4Lasi opveHTauuy 6yayT pas3HbiMy B 3aBUCUMOCTM OT TOrO, Ka-
KOe cucremaTuyeckoe cMeleHne paccMaTpmBatloT: N0 CKOPOCTU UMM NO HanpaelieHUIO NMOTOKa BO3ayxa. ﬂﬂﬂ HEKOTOpPbIX
KOHCTPYKLJ,VIVI aHeMOMeTpOB HanxXyawas opueHTaunsa B OTHOWLEHUN N3MepeHnsa HanpaeneHns BeTpa cosnagaeT C Hannyy-
Lew opueHTaumnern B OTHOLLEHNN N3MEPEHNs1 CKOPOCTM BeTpa 1 Hao6opoT.

8.3.2 U3aMeHeHMe cKOPOCTU BeTpa NpU HauxyaLen U Haunyullen opueHTauuax

OnpepnensioT 3aBUCUMOCTb CUCTEMATUYECKOW NMOrPELLHOCT OT CKOPOCTW BETpa NyTeM U3MeHeHNs CKo-
POCTW NOTOKa B a3poanHaMmudeckoin Tpybe npu Hanxygwen n Haunydlien opnueHTaumax peweTki aHeMomeT-
pa. Ecnv ans pasHbix AnanasoHOB CKOPOCTW MOTOKa BO3AyXa OblNn BbISIBNEHbI MHOrOKpaTHble Hauxyawme u
Hauny4limMe opueHTaLmnm, To UcrbiTaHWe BLINOHAOT B NOSHOM 06beMe Ans Kaxkaoi 13 Takux opueHTauuin. Pe-
3ynbTaT U3MepPEeHUR NnonydarT yepeaHeHNneM Ha nHTepeare He MeHee 30 ¢. YTobbl nony4nTb 4OBEPUTENLHBEINA
NHTepBan AN KaX4on TOYKM NO CTAaTUCTUYHECKOMY pacripedeneHnio pesynbTaToB U3MepeHnii, ycpeaHeHune
MOXXHO MPOBOANTL Nocne cbopa Bcen nHpopmaLmn (T. e. He B pexnme peanbHoro Bpemenn). MamepeHuns npo-
BOAAT MNpu AecATU 3HaYeHMSX CKOPOCTM NOTOKa BO3AyXa, BblDpaHHbIX Takum 06pasoM, YTobbl OHW Gbinv Npu-
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611M3nMTeNbHO paBHOYdaneHHbIMU Apyr oT Apyra B norapudmudeckom macwrabe. MNpu atom 3a Uy,
NPUHAMAIOT HAaMMEHbLLYH CKOPOCTb, NMPW KOTOPON BO3MOXHO NogaepkaHue cTabuibHOro noToka Bo3gyxa B
aspoguHaMuyeckon Tpybe. B kavecTBe MUHUManNbHOM CKOPOCTY NoToKa Bosayxa BblbupatoT 1 % U,,,,. Peko-
MeHAyeMble 3Ha4YeHNss CKOPOCTEN MOTOKa BO3dyxa B aspoauHamuydeckon Tpybe (B npoueHTtax U, ) 1,0 %;
1,7 %; 2,8 %; 4,6 %; 7,7 %; 13 %; 21 %; 36 %; 60 %; 100 %.

[ns HeKoTopbIX aspoanHaMnyeckux Tpyo sHaveHve 1 % U, ,, MOXeT BbITb HKe U
KOMeHayeMble 3Ha4YeHUs CKOPOCTU NoToKa Bo3dyxa (B npoueHTax U
5,0 %; 7,0 %; 11 %; 18 %; 27 %; 42 %; 65 %; 100 %.

8.3.3 BHeoceBoW curHan

MoBTOpsitOT Npoleaypsl 8.3.1 1 8.3.2 Npu opUeHTaL MM akyCTUYECKOro n3MepuTensi nod yriamm CKIioHe-
HUSA @, paBHbIMK = 15°.

Ecnn aHemomeTp npegHasHayeH Ans onpeaeneHns ropusoHTanbHbIX COCTaBMAOLLMX BEKTOpa CKOPOCTU
BETpa, TO pesynbTaT MsmepeHuin U, cpaBHueatot ¢ U,cos ¢.

Ecnun aHemoMeTp npeaHasHadeH Anst USMepeHNs BeKTopa CKOpOCTU BETPa B TPEXMEPHON crucTeme Koop-
AnHaT, To pesynbTaT usmepeHuin U, cpasHusaoT ¢ U,

8.3.4 BekTopHoe ycpeaHeHue

O6bI4HO cucTeMa 06paboTku curHana aHemomeTpa AN NoryyYeHUs 3HaueHNsi CKOPOCTU BeTpa BbINOS-
HAET onepaLuio Tak Ha3biIBaeMOro «BEKTOPHOTO YCpeAHEHNS» , OCHOBAHHOTO Ha NONyYeHUN CpeaHNX 3Ha4YeHUiA
MPOEeKLMiA BeKTopa CKOPOCTN BeTpa Ha OCU NPSIMOYrofbHOM CUCTEMBI KOOpAUHAT No copmMyne

max

min- B 8TOM criy4ae pe-
6yayT cnegyrowmmun: 2,0 %; 3,0 %;

max)

U, = @) + (@) + @)% o = arctg(ifa ] (5)

tu,

raoe u,— vU3MepeHHas NpoAosibHasa COCTaBNALLAa BeKTopa CKopocTu BeTpa. MonoXuTenbHbIN 3HaK U, (Npn
va = 0) cootBeTcTBYET 0t = 0°;
v, — V3MepeHHas nonepeyHas CocTaBNAoLLan BEKTopa cKopocTu BeTpa (npu o = 90° 3HaveHne v; NpuHsa-
TO NONOXUTENLHBIM, Uy = 0).
ty

Yron, onpeaensieMblil BolpaXkeHnem arctg(
+x

], HaxoaAT no Tabnuue 1.

Ta6bnuua 1

[uana3soH sHaveHun dpyHKkuuK arctg (%) ,
y X arctg (i—i] rpanyc
oT ao

20 >0 arctg (x) 0 <90
>0 <0 180  arctg (g) >90 <180

X
<0 <0 180 + arotg (Xj > 180 <270

X
<0 20 360 — arctg [Xj > 270 <360

X

8.3.5 CkansipHoe ycpeaHeHue (HeobA3aTenbHoe)
B HekoTOpbIX Criydasx TpebyeTca UMUTALMS OTKIIMKA KPbITbYaToro aHeMoMETPa, YTO COOTBETCTBYET Bbl-
YNCMEHNIO TaK Has3blBAaEMbIX «CKaNSAPHbLIX CPEAHUX:

U, = yu? +v2 +w2, ocs=arctg(iva]. (6)

tu,
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BhInonHeHWe npoLeaypbl CKanspHOro ycpeAHeHUsa NpoBepsioT, Bpallas aHeMOMeTp BOKpYT asuMyTarb-
HOIA OCK C MOCTOSIHHOM YIIOBO CKOPOCTLIO 2 B TeYEeHWe UHTepBana ycpeaHeHus t,. B aTom cnyyae namepeH-
Hble ckopocTu U, n U 6yayT pasnuuHel: Ug = U, To ecTb ckansipHoe cpefHee He 3aBUCUT OT o, B TO Bpemst Kak
BEKTOPHOE cpeaHee CTPEMUTCS K HYITH0 C POCTOM f, B COOTBETCTBUN C hopMyIon

_sinQt,
Qt,

)

v

MpwuMedaHu e — HanpakTuke 3Tu paBeHCcTBa cobnogaoTes NPUBNIMKEHHO C y4eTOM TOUHOCTU aHEMOMETpa.

Mpwu onpeaeneHnn HanpaBneHUsa BeTpa B criydyae ckansipHoro ycpeiHeHus BO3HUKaeT A0MonHUTeNnbHast
npobnema, nssectHas kak «npobnema nepeceveHns Cesepar. YacTtoTHoe pacnpegeneHne HanpasneHUA npy
nepeceveHnn Cesepa (T. e. npu nepexoge ot 360° k 0°) ctaHoBUTCA BuMoadanbHEIM. B aToM cnyyae nepea
ycpeaHeHneM pacnpeaeneHue JOMKHO ObITb «CKIeeHo» B COOTBETCTBYIOLLEN TOUKe Mo oTHowweHuto k Cesepy,
4YTO MOXeET ObITb peannsoBaHo pasHbiMU anroputMamu. MpaBunbHOCTL anropuTMa, peanMs3oBaHHOrO B aHe-
MoMeTpe, MPOoBEepPSIOT, UIMEHAS a3uMyT aHemomeTpa oT 355° Ao 5° BO BpeMsl MHTepBana ycpegHeHus rnpu
CMMMEeTPUYHOM asumyTanbHOM pacrpeaeneHnn no otHoleHuto K 0°. MNMpocTtoe ycpeaHeHue no yriy AacT o, =
= 180°, B TO BpeMms Kak Npu NpaBuribHOM anropuTMe AoSbkHO BbITh NonyyeHo HanpasneHue Betpa og = 360°
(B Npedenax aHa4YeHUn TOYHOCTHBIX XapaKTepucTUK aHeMomeTpa).

n puMmevyaHume — BblnonHenue BbilueONUCaHHOM npoueaypbl He NO3BONAET NoNy4uTb NOJNTHOE [0Ka3aTesNlbCTBO
TOro, YTO UMUTUPYETCA OTKIUK KPbINb4aTtoro aHemomeTtpa. B onncanHbix YyCnoBusix ncnbITaHUN pe3ynbTupylowme Hanpas-

NeHus o, U o MABHTNYHBI. YTOGbI YCTAHOBUTL Pa3nuumst Mexsy o, U o, He06X0AUMO NPOBECTN YCPEeHEHNE NO Pa3HbIM
asnmyTam o, ¥ ckopocTsm BeTpa U,.

9 WUcnbiTaHne B 6apokamepe (Heob6sA3aTenbHoe)

9.1 Lenb ucnbiraHun

MamepeHre BpeMeHN NPOXoXKAEHMWSs aKyCTUHECKOro CUrHana ocyLLiecTBUMO TOMbKO B TOM cryyae, ecrnm
3HaYeHne NPUHATOro cUrHana npeBbilIaeT Nopor 0bHapyeHus. Y poBeHb NPUHUMAeMOro curHarna 3aBucuT ot
COCTOSIHMS CMOSA BO3AyXa Mexay uanydarenem u npuemMHUKOM, NOCKonbKy addeKTUBHOCTL paboThl Npeobpa-
30BaTenen 3aBUCUT OT TOTO, HACKOMbKO COornacoBaHbl BONIHOBOE CONPOTUBEHNE MeMOpaHbl NnpeobpaszoBaTte-
na u cpeabl. Ona GonblUMHCTBA KOHCTPYKUMIA npeobpasoBaTtenen acdekTMBHOCTL nNepedayv U npuema
nNpubnMsnTensHO NponopumoHansHa Z =p - ¢, T. €. NPoU3BeAeHUIO NI0THOCTN BO3AyXa p HAa CKOPOCTb 3BYKa C.
Moatomy obwyto acheKTUBHOCTL, ONpeaenAeMyo Kak OTHOLIEHUE SHEePru NPUHATBIX 3BYKOBLIX BOSH K 3Hep-
rMK NepeaaHHbIX, BLIMUCTAOT Kak Z 2 = (p - ¢)2. ins o6HapyXeHWst NoNesHOro curHana Ha oHe HensGexHbIX
TENMOBLIX, 3NEKTPOHHbIX U aKYCTUYECKMX LWYMOB HeOBX0aUM MUHUMaNbHBIA YpoBeHb addekTuBHOCTU. Bon-
HOBOE COMpOTMBIIEHNE Bo3ayxa Z 3aBUCUT OT aTMOCcepHOro AaBneHusa, TeMnepaTtypsl 1 BflaxHocTu. Beuay
€CTeCTBEHHOW M3MEHYMBOCTU 3TUX NapamMeTpoB 3Ha4YeHUe Z 2 MOXeT CHWkaTbea Ao 70 % CBoero cpeaHero
3Ha4YeHns B AaHHON MeCTHOCTU (CM. [1]), Npy 3ToM Z Taloke yMeHbLIaeTCA NPU yBeNNYEHUN BbICOTbI Hafl YpOB-
HeM Mopsi. TouHast hyHKUMOHanbHas 3aBUCUMOCTb Z OT BLICOTHI MecTa 06ycnoBneHa npodpunamm Temnepary-
Pbl 1 BNaXXHOCTU B peasibHbIX ycroBusix. MoaToMy MakcumanbHas pabovas BbicoTa Haj YPOBHEM MOpPS He
MOCTOSIHHA 1 3aBUCUT OT NapamMeTpoB COCTOAHWUA aTMocdepbl. TeM He MeHee, ANA NpaKTUYEeCcKoro npuMeHe-
HMS MOXeT ObITb OnpeaeneHa cTaHgapTHasa MakcumanbHasa pabovas BbicoTa Hag YPOBHEM MOPSI C UCMIOSb30-
BaHMeM cTaHaapTHoi atmocdepbl!). B Tabnuue D.1 (npunoxeHusa D) npusegeHa 3aBUCUMOCTb BOSTHOBOIO
CONPOTUBNEHUA cpefbl U yMeHbLueHUs1 3hPeKTUBHOCTU OT BLICOTHI HaA YPOBHEM MOpPSA, MOSTlyYeHHas ¢ UC-
nonb3oBaHWeMm cTaHAapTHON aTMocdepbl.

Pabouuii guanasoH aHemMomMmeTpa no BONHOBOMY COMPOTUBNEHUIO cpelbl Z, UMW, YTO 3KBUBANEHTHO,
MakcuMarnbHasa paboyas BbicoTa Haf YpoBHEM MOPS, MOryT BbITb onpeaeneHsbl ¢ UCNonb3oBaHnem 6apoka-
mepbl. B nocneaHeii rpacgpe Tabnuubl D.1 (npunoxeHns D) npuBeaeHbl 3Ha4eHUA AaBNeHUA NPU AoNyLLEHUN
06 M30TepMnYeckoM pacluMpeHnn, NOCTOSIHCTBE COCTaBa rasoBOil cMecl U CBONCTB MOBEPXHOCTHOIO Crost
cTaHOapTHOW aTMocdepbl, AN KOTOPbIX MOMNyYeHbl 3HaYeHNS BOJTHOBOTO CONPOTUBAEHUA, NPUBEAEHHLIE B
COOTBETCTBYIOLUMX CTPOKAX.

" B nacrosiwem cTaHgapTe «cTaHaapTHasi atMmocdepa — ato U.S. Standard Atmosphere, 1. e. ctaHaapTHas at-
mocdpepa, ncrnonsayemas B CLLUA. B Poccurickon depepaummn pevicteyet FTOCT 4401—81 Atmocdepa ctaHgapTtHas. Na-
pamMmeTpsbl.
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9.2 AnnapaTtypa

AHeMOMeTp AoMKeH BblaaBaTb cooblieHne 06 owmnbKe, ecrnv YpOBEHb CUrHana CHUKaeTCcsl HuXe ycTa-
HOBIEHHOrO NOpPoroBoro 3HavyeHns. O6bem bapokaMmepbl A0MKeH BbITb A0CTATOYHBIM, YTODLI B HEE MOMeCTU-
nacb pelueTka aHeMomeTpa. B 6apokamepe A0MKHO GbiTb YCTPONCTBO KOHTPOS AaBreHNsi B yCTaHOBIEHHOM
Ans aHemomeTpa AnanasoHe B Npeaenax norpewwHocty 10 rMa.

Ecnu koHCTpyKUME aHEMOMETpPa He NpeaycMoTpeHo hopMMpoBaHmie cooBLLEHNS, NMoKasbiBatoLLEero rno-
TEPHO MPUHUMAEMOrO CUrHana, To KOHCYNbTUPYIOTCA C U3roTOBUTENEM aHEMOMETPA O criocobe, KakuM MOXHO
0BHapyXnTb NOTEPIO CUrHana.

9.3 MeToauka ucnbiTaHun

Ana onpeaeneHns MUHMMAanNbLHOTO 3KBMBAMNEHTHOrO AaBneHns p, UCMONb3YT AaHHble Tabnuubl D.1
(npunoxeHne D) n oTkaumsatoT GapokaMepy COOTBETCTBYOLWMM obpaszom. OxuaaloT, Nnoka TemnepaTtypa Bo3-
JAyxa B Kamepe He NpUAeT B paBHOBECUE C TEMMEPaTypon cTeHOK kamepbl (0Bbl4HO He 6onee 1 MuH). Mposepsa-
0T, He Bbl4aeT nn aHeMomeTp coobuieHne o6 owmbke.

MpumeyaHue—Tlocne GbICTPOro paclMpeHUsi Bo3dyxa B KaMepe ero Temneparypa noHnxaetcs (npouecc
aanabaTnyecKkoro paclMpeHnst), YTO NpU TEMNSbIX CTEHKAaX Kamepbl MPUBOAUT K NOSIBIIEHUIO KOHBEKLMOHHBIX NOTOKOB. B
3TOW CMTyaLun YCTPOMCTBO aBTOMATUHECKOIO KOHTPOISl paboTbl aHEMOMETPa MOXET OLUMBOYHO BbiAaTh COOBLLEHME O He-
MCMNPaBHOCTM M3-3a CIULLKOM 60MnbLLION pa3HuULbl pe3ynbTaToB M3MEPEHNI CKOPOCTM 3BYKa ArNs PasHbiX NyTew 3ByKOBOW
BOJTHbI.

10 UcnbiTaHusA B NONEBbIX YCNOBUAX

10.1 Uenb ucnbiTtanua

NaBopaTopHble YCrOBUS He NO3BOMAIOT MPOBECTU NPUEMOYHBLIE UCTIbITaHUS B Heo6XoauMoM obbeme.
Hanpumep, aspoanHaMmnyeckas Tpyba He No3BoNsieT BOCNPOU3BECTM BECb Anana3oH UHTEHCUBHOCTU U CMEKTP
atmocdepHoit TypbyneHTHocTU. UccrieaoBaHus MokasbIBaOT, YTO MOrpelHocT, oGYCnoBieHHbIe BO3MylLLe-
HUEeM MoToKa U 0BNacTAMU TeHU, B HEKOTOPOI CTENEeHN 3aBUCAT OT XapakTepuUCTUK TypBYnNeHTHOCTU NoTokKa.
PaznunyHble BMAbI 0CaAKOB, HaNpUMep MepeoxSiaXaeHHbIA A0KAb, Takke ABNATCA NPUMEPOM NOToaHbIX
YCIOBWIA, KOTOPbIE CMOXHO BOCNPOU3BECTU B NabopaTtopuu.

BonbluMM HegoCTaTKOM UCNbITaHWIA B NONEBLIX YCNOBUAX ABMAETCA TO, YTO YCNOBUAMU UCTILITAHUA He-
BO3MOXHO YMpaBnsTb, YTO 3aTpyaHAeT obecnedeHune TpeGyeMoil BapuaTMBHOCTM.

B HacTosiweM pasaene npuBeaeHbl TONbKO MUHUMAnNbHBLIE TpeBGoBaHWUSA K YCIOBUSIM NpoBeAEHUs Norie-
BbIX UCMbITaHUIA. MoapoGHoe pyKOBOACTBO MO NPOBEAEHMUIO U OLieHKe pe3ynbTaToB MoSeBbiX UCTILITaHW He
BXOOMT B 06NacTb NPUMEHEHUs HaCTOALLEro cTaHgapTa.

10.2 MpoAoMmKUTEeNbHOCTb UCNbITAHUA

[ns aHeMoMmeTpa, NpeHa3HavYeHHOro ans akcnnyaTauuy B HeobCcnyXMBaeMoM pexumMe paboTol B Teve-
HWe ONUTeNbHbIX NEPUOLOB BPEMEHU, NOMHbIE NMPUEMOYHBIE NONEBbLIE UCTILITAHWS A0MKHBLI ObITh NPOBEeAEHLI B
YCINOBUAX, NPEACTaBUTENbHbIX ANS BCEX BPEMEH roaa.

10.3 MecToO NnpoBegeHUA UcCNbITaHUN

10.3.1 MNpocTpaHcTBEeHHasAs O AHOPOAHOCTb
MecTo uUCnbITaHUS AOMKHO COOTBETCTBOBATb OCHOBHbLIM TPEOOBaHNAM K MECTY pa3MeLLeHUsi MeTeopo-
nornyecknx HasemHblx aHemMomeTpoB, kak yctaHosrneHo B WMO CIMO Ne 8 1 ASTM D 5741, ytobbl obecne-
YNTb COOTBETCTBYIOLLYIO CTeneHb OA4HOPOAHOCTU XapakTepUCTUK OKpyXKatoLwen cpefbl B MECTE UCMbITAHUA.
10.3.2 Knumar
Knumart B MecTe pasmMelleHns aHeMomeTpa AormkeH BblTb aHanormyHeIM Knumarty B npegnonaraemMbix
MecTax ero npumMeHeHus. BaxkHbIMn cOCTaBNAOLWUMN KIuMaTa ABSAIOTCS:
- pacnpegeneHue ckopocTel U HanpaBneHuin BeTpa (po3a BETPOB),
pacnpegenexHve Temnepartyp,
pacnpefeneHne OoX4eBblX OCaaKoB,
Hanuyne ocagkoB APYrnX TUMOB,
Hannyne U MHTEHCUBHOCTL 0bNeaeHeHNs.

10.4 UcnbiTaTenbHoe o6opyaoBaHue

10.4.1 3TanoHHbLIN 4aTYUK CKOPOCTU BeTpa
B6nu1an aHeMomeTpa Ha TOW e BbICOTe YCTaHaBNMBaOT OQMH UM HECKOIbKO AaTYMKOB CKOPOCTU BeT-
pa. MNockonbKy He cyllecTByeT 3TaNoHHOro Aatyuka, KOTOPbIA MOXHO Oblno Obl MCNONL30BaTh B pasfnyHbIX
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NONEBbIX UCTILITaHUSAX, BLIGUPAIOT AATYUKN C U3BECTHLIMU METPONOTMYECKAMU XapaKTePUCTUKaMK, Npeanoy-
TUTENbHO OCHOBaHHbIE HA (PU3NYECKOM NPUHLIMNE U3MEPEHUIA, OTIIMYHOM OT TOTO, YTO UCTIONb30BaH B aHEMO-
meTpe. Takum o6pasoM, MOXHO OXuAaTb 4TO, NO KpaliHeil Mepe, HekoTopble aKTopbl COCTOSAHUSA
OKpy>XXalowWei cpeabl, KOTOPbIE CYMTAKTCA KPUTUYECKUMU AN NPUEMKU aHemomeTpa, He GyayT okasbiBaTb
CTONb e CYLLECTBEHHOTO BIUSIHUA Ha XapaKTEPUCTUKN 3TANOHHOMo AaTynka ckopocTu BeTpa. OaHako, us-3a
OTHOCUTENbHO BLICOKON YCTOWYMBOCT aHEMOMETPa K U3MEHEHWIO YCMNOBUIA cpefbl, CyLLecTBYeT BbiCoKas Be-
POATHOCTb TOTO, YTO 3TANOHHBIA AaTYMK CKOPOCTM BeTpa noTepsAeT CBoW (DyHKUMOHasIbHbIE KavecTBa, B TO
BpeMsa Kak aHemomeTp 6yaeT npodomkaTb paboTtaTb. [JaHHy CUTyauuio Nerko o6HapyXuTb, YCTaHOBUB Ha
MecTe UCMbITaHWs eLle oAuH aHeMoMeTp.

MpwvmeyaHue—[nanazoH yCrnoBui NPUMEHEHNA MEXAHNHECKNX AATUYMKOB CKOPOCTM BETPA, UCTONb3YEMbIX B
Ka4ecTBe 3TaNOHHbLIX 4aTUMKOB, MOXET HE OXBaTbIBaTb BECb AMANa3oH YCNOBWIi NPUMEHeHUs1 aHemomeTpa. [MoaTomy anst
HEKOTOPbIX YCIOBUIA UCTILITAHWIA CPABHEHNE C TaKUM A4aTYMKOM MOXET OKa3aTbCA HEBO3MOXHbIM.

Ecnn B kKayecTBe 3TafloOHHOr0 UCNOMb3yeTcsl APYron aHeMOMETp, TO OH AOSPKEH UMeTb 60nbLLUoiA yron
npuemMa n BHOCUTbL MUHUMATTbHBIE UCKaXKEHUA B NOTOKW BO3AyXa Ha MecTe ucnbiTaHui (cm. [2], [3]).

BribpaHHOe paccTosiHue Mexay aHeMOMETPOM U 3TanoHHBLIM AaTYMKOM B FOPU3OHTarbHOM MITOCKOCTU
npeactasnsgeT coboin KOMNPoOMUCC MexXay ABYMA B3auMouckovaowmnmm tpebosaHuamn. PacctosiHne aon-
XKHO ObITb:

- 6onbLMM, 4TOOLI U3BEXaTb B3AUMHOMO BANSIHUA U3-3a NperpaxaeHns notoka,

- MUHUMMarnbHbLIM, YTOObI Ha pacxoXaeHne B peayrbTaTax U3MepeHuiA He okasbiBana BrusiHe NpPoCcTpaH-
CTBEHHaA HeOAHOPOAHOCTL MOTOKa BO3ayXa.

Kak npaBuno, MUHMMarbHOe paccTosiHUE MeXAay AaTYMKaMmn oMKHO GbiTb B AecaTb pas bonblue BHEeLwU-
Hero guameTpa MexaHu4yeckoro gaTynka. MakcumanbHoe paccTosiHne AoMmMKHO ObiTh 10 M. JTuHKA, coeauHsio-
Wwaa ocuM AaTuukoB, OOSPKHAa ObiTb nepneHaukynapHa npeobnagatowemMy HanpasneHuio BeTpa. Ecnn
NPUMEHSAIOT HECKOIBKO 3TaNOHHbIX 4aTYNKOB, TO UX cneayeT pasmeLlatb Ha 0aHON MMHUK, YTOBbLI Makcumarnb-
HO YMEHbLUUTb CEKTOP BETPa ANsi UCKIOYEHUA ero U3 OLEeHKN.

10.4.2 BcnomorarenbHble 4aTYUKU

BcnomoraTenbHble AaT4nku UCNONb3YIOT ANs U3SMePeHUs napameTpoB OKpyXKaroLen cpefbl, 3HaHUe Ko-
TOPbIX BaXKHO MPU NPOBEAEHMN NPUEMOYHBIX UCTIBITAHWUIA, a TakKe AaT4YMKA, MO3BOSISIIOLLME U3MEPUTD, MO Kpai-
Hel Mmepe, Te napameTpbl, KOTopble nNpuBedeHbl B 10.3.2. BenomoratenbHble AaTUuMKA YCTaHaBNUBAKOT C
y4eTOM OCHOBHLIX TpebOoBaHWI K MecTy pasMelleHUsi METEOPOSIOrMYECKUX Ha3eMHbIX aHEMOMETPOB, Kak
yctaHoBneHo B WMO CIMO Ne 8 u ASTM D 5741.

10.5 OueHKa pe3ynbTaToB UCMbLITAHUN

10.5.1 HeucnpaBHocTU

B npoTokone ucnbiTaHuim onuckIBaoT NPUPOoAY BOSHUKLIETO NOBPEXAEHUS UM HEUCNPaBHOCTU, YacToTy
ero nosiBreHns N 06CcToATeNbLCTBA, KOTOPLIE MOTYT CTaTb NPUHMUHON NOBPEXAEHUS UMW HEUCTIPaBHOCTH.

10.5.2 ABTOMaTU4Yeckuin KOHTPONb paboTocnocoGHOCTN aHeMoMeTpa

Ecnun ycTpolcTBO, peanusytoLlee anroputMbl aBTOMaTUYECKOro KOHTPOrs paboTocnocobHOCTN aHeMOo-
MeTpa, BblaaeT koAbl 06HapYKeHHbIX OLUMGOK, TO 3TN OLIMOKA OTHOCAT K COOTBETCTBYHOLLMM KIlaccam.

O6HapyxeHHble HeJOCTOBEPHbIE PesynbTaThl UI3MEPEHUIN COOTHOCSIT C YCMOBUSIMU OKpYXKatoLlen cpebl
(cM. 10.3.2), npu KOTOPLIX 3TW pe3ynbTaThl BblK NoydeHsbl. Takum 0bpaszom MoryT 6biTh BbISIBNEHbI HexXena-
TerbHble YCIOBUA NPUMEHeHNs aHeMoMeTpa.

10.5.3 OueHka pacxoxaeHUA pe3ynbTaToB U3MEpeHUI CKOPOCTU U HanpaBrieHUA BeTpa

a) PesynbTaTbl UCNbITAHWIA pacnpedenstoT no rpynnamM B COOTBETCTBAMN C NapameTpamMu oKpyXatoLemn
cpeabl (BKtovas Bce BuAbl 0CaAKoB) U NO rpynnamM B 3aBUCMMOCTM OT CKOPOCTW BETPaA, KOTOpble onpeaensoT
rpaHuLbl guanasoHa, npeacTaBnaAoLLero UHTepec A nonb3oBaTens.

b) BbluMcnsaloT OTHOCUTENbHBbIE PA3HOCTU ANsi CKOPOCTEN U HanpaBneHun BeTpa AN Ka4oro Kracca.
Knacchl, B koTopble ObInn BKIOYEHbI HAMpaBneHns BeTpa, OTKIOHSALWMECS OT NNHMK, COeAMHSAOLWEN AaTvu-
KW, B npedenax = 60°, ucknioyatoT U3 paccMOTpeHust; knaccel, cogepxawine meHee 100 nap pesynbTaToB Us-
MEPEHNI, TaKkKe UCKITYatoT U3 OLEHKN.

c) BelumcnsiioT cpegHioln cUcTeMaTUYECKYO NOrpellHocTb, cTaHdapTHOe OTKIOHEHWe W MpeunsnoH-
HOCTb NS BCEX OCTaBLUMXCS rpynm.

MpwumMedaHue— [na ckopocTel BeTpa He Bonee 5 M/c NPUHATO UCMONbL30BaTh abConioTHLIE PasHOCTH, a Ans
CKOpOCTEN BETPa HE MeHee 5 M/C — OTHOCUTErbHbIE.

10
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Ecnu cpeaHsist cuctematudeckas norpelwHoCcTb MeHbLUE CUCTEMAaTUYECKON NOrPeLLHOCTY, YCTaHOBMEH-
HOI ANA aHeMOMEeTPa, TO CYATAIOT, YTO aHEMOMETP YCNELUHO NpoLuest UCNbITaHue.

10.5.4 BnusiHe HeOQHOPOAHOCTU BETPOBOro NONSA Ha pe3ynbTaT U3MEepPeHUsi CKOPOCTU BeTpa

Ecnu cpegHas cucteMaTuyeckas norpellHoCcTb BbIXOAUT 3a rpaHuLbl CUCTEeMaTUYEeCKO NOrPeLlHoCTH,
yCTaHOBMEHHbIE Ansi aHeMoMeTpa, Heob6xoauMo y6eaUTLCA B TOM, YTO pacxoX/JeHus B pesynbTaTtax usmepe-
HWIA He cBsA3aHbl C MPOCTPAHCTBEHHOW HeOAHOPOAHOCTLIO NOMA BeTpa. ATO MOXET ObiTb NpoBepeHo ABYMSA
cnocobamu.

a) CTpoAT 3aBMCUMOCTb CpedHUX PasHOCTEN ANA CKOPOCTU U HanpasrneHust BeTpa oT o. CpasHuBaloT
BWA 3TOM 3aBUCUMOCTU C 3aBUCUMOCTbIO, NOMYYeHHOW B aspoanHaMuyeckor Tpybe. Ecnu oHW nogobHel, To
cucTeMaTndeckas norpeLuHocTb, BeposATHO, 0BycnoBneHa dyHKUMeNn oOTKMKa caMoro aHeMomeTpa.

b) MoBTopsAOT UCMbITAHWE B NOMEBbIX YCNOBUSIX, kak onucaHo B 10.5.3, NnpeasapuTenbHO NOMEHSIB Mec-
TopacnonoXeHne aHeMoMeTpa U 3TaNloOHHOro gatymka. CHoBa CTPOST 3aBUCUMOCTb CpedHUX pasHocTen Ans
CKOPOCTU U HarnpaBIeHUs BeTpa OT ¢, M CPaBHUBAIOT CTapyH 3aBUCUMOCTb C HOBOW. Ecnin oHM NogobHBI, To OT-
KMUKM OaTYUKOB pasnuyHbl. ECriv oHU NoaoBHbl, HO UMEOT pasHble 3HaKK, TO BETPOBOE Nofe Heo4HOPOAHO.

PaccmatpuBaloT BMUSIHUE BPEMEHHOM 1 NPOCTPaHCTBEHHON HEOAHOPOAHOCTM Ha PasHOCTb MoKa3aHUA
aHEeMOMETPOB MO CKOPOCTU 1 HanpaBneHuto BeTpa.

11
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MpunoxeHune A
(cnpaBoyHoOe)

Kamepa c HyneBbIM MOTOKOM BO3AyXa

A.1 O6opynoBaHue

Kamepa ¢ 06beMOM, 4OCTaTOYHBIM A4S pasMeLleHUsl B Hell peLueTku U TemnepaTtypHOro 3oHaa.

BHyTpeHHss noBepXxHOCTb Kamepbl AoMmkHa ObiTb cAenaHa u3 3BYKOMNOrnoLwaloLLero Matepmana afsi CBe4eHust K My-
HUMYMY OTpaxeHuin. B 6onbLlumx kamepax pekoMeHayeTCsl UCMONb3OBAaTb BEHTUIISITOP, YTOOLI 06ecneunTb nepes npoee-
JeHVeM WCMblTaHWsl YCTaHOBIIEHWE TEeMioBOro paBHOBECUS W NPedoTBPatTUTh ABWMXKEHWE BO3AyXa, 0OyCrnoBneHHoe
BbITarnK/MBatoLLEN CUITON.

A.2 BnusiHne oTpaxeHus

CwMeLeHune Hynsi, U3BMepeHHoe B kKamepe, MOXeT ObITb HaCTUHYHO 0BYCIOBNEHO OTPaAXKEHUSIMU aKyCTUHECKOTO CUTHa-
na oT CTeHOK. Takow apdekT oTCyTCTBYET Npu pabote aHemMomeTpa Ha OTKPLITOM Bo3gyxe. [1oaTomy norpeluHocTu, 06-
YCMOBINEHHbIE OTPaXEHUSMW, OMKHbI ObITb UCKMIOYEHBI U3 OLEHKW Pe3yrnbTaToB UCMbITaHWA. VHTEHCMBHOCTL U BPEMS]
3anaszplBaHnsA OTPAXXEHHbIX CUTHAMNOB 3aBUCAT OT NONOXEHUsI OTPaXKaIOWMX OOGBEKTOB NO OTHOLEHUIO K pelueTke npeob-
pasoBaTenewn. Ecnv oTpaxkeHHble cCUrHansl ABNATCS 4OCTATOYHO MHTEHCUBHBIMY, YTOGbI CyLLECTBEHHO NOBNUATL Ha NPSi-
MOW cUrHar, TO CTeneHb BNUAHUS OTpaxeHun GyaeTt 3aBuceTb OT NONOXEHUS pelweTkn npeobpasoBaTenein No OTHOLEHWUIO
K NOTeHUMansHO oTpaxaiowmm obbekTam. Takasi 3aBUCMMOCTb NO3BONSET MASHTUMMLUMPOBaTL oTpaxaiowme 3hheKTbl
npy U3MEHeHUW MonoXeHws peweTkn npeobpasosatenen B kamepe. OTpaxaiowme 3hdekTbl OCTAaHYTCA NPAKTUHECKU
MOEHTUYHBIMY NPY a3MMYTanbHOM BpaLweHnM BOKPYT yrna CMMMeTpun peweTkn. CrieayeT oxuaaTth, 4TO BNUSHME OTpaxe-
HuI BygeT Hanbonee 3aMeTHbIM NPY BPALLEHWUN PEeTKN Ha NONOBUHY Yria CUMMETPUN.

12
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MpunoxeHne B
(cnpaBo4Hoe)

N3mepeHUe CKOPOCTU BeTpa aHEMOMETpPamm

B.1 MpuHUuN n3mepeHnn

CKopoCTb pacnpocTpaHeHUs1 3BYKOBbIX BOMH B aTMocgepe onpeaensieTcsi CKOPOCThIO 3BYKa B Cpefe C, a Takxke npo-
[ONBHOM (v4) M NONEPEYHON (v,) COCTaBNSAIOWMMN CKOPOCTN BETpa. Bpems npoxoxaeHns 3ByKOBbIX BONH MeXay ABYMsi
TOYKaMM, HAXOAALWMMUCS HA PACcCTOSHUM d, BLIMUCASIOT No opmyne (M. Takke pucyHok B.1) [4]

f=—9 (B.1)

\/CZ —vrz, tvy

1 — npeobBpasoBatens—; 2 — npeobpasosartesnb+; 3 — cocTaBnsoWmMe CKOPOCTH BeTpa

PucyHok B.1 — MprHumn paboTtbl aHemomeTpa

MpoaosbHY0 COCTABMAOLLYIO CKOPOCTH BETpa BbIYMCIISIOT MO pasHuLe o6paTHbIX BeIMYMH: BPEMEHN NMPOXOXKAEHNS
aKyCTMYeCKMX BOMTHOBBIX (DPOHTOB OT NpeobpasoeaTensi+ Ao npeobpasosatens— (f,) u oT npeobpasoeaTens— ao npeob-
pasosatensa+ (f_) (cm. ([5], [6]) no bopmyne

_d{1 1} (B.2)
Vy= | ——— .

OnvHa nyTv 3BYKOBOW BOMHbI d 06bI4YHO HaxoauTcs B MHTepBeane ot 10 go 20 cm. B TpexmepHom aHemomeTpe peanu-
30BaHO M3MepeHne TPex HeKoMMNaHapHbIX COCTaBNSIOWMNX CKOPOCTU BETPA Vy;, Vyy, Vys » 1O KOTOPLIM MOXET BbITh MOMy4eH
BEKTOpP CKOpOCTU BeTpa B Nniobon Tpebyemoli cucteme koopamHat. [ns uamepeHust cpegHeit CKopocTn BeTpa B roOpU3oH-
TanbHOW MMOCKOCTU, KOTOPas pacCMOTPeHa B HAaCTosIWEM CTaHZapTe, UCNOMb3YIOT Takke ABYXKOMMNOHEHTHbLIE aHEMOMET-
pbl (cM. B.2.2). OgHOKOMMNOHEHTHbIE aHEMOMETPbI CNOMNb3YIOT TONBKO B 0COBLIX Criydyasix.

MpumedyaHune—Tlocymme BpeMEH NPOXOXAEHNA aKyCTUYECKoro curHana f. n L m nonepeyHom K Hanpae-
NEeHNIo pacnpocTpaHeHUs 3BYKa COCTaBINAIOLLLEN CKOPOCTU v, MOXET BbITh TakKe BblHMCNEHa CKOPOCTh 3BYKa ¢ No dop-

myne
a1 N
CZ{E{E+EH +Vi. (B.3)
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Ha ocHoBe Nony4eHHOro 3Ha4eHnsA ¢ MOXXHO ornpeaennTb Tak Ha3biBaeMylo BUPTYanbHYI0 aKyCTUHECKYI0 TeMmneparty-
py T, [12]:

€2 = 403T, = 403T(1 + 0,32¢/p) (B.4)
T, = T(1+ 0,32e/p) = c2/403 (B.5)

JTOT MeTo[ HE PEKOMEHYETCA UCNOMNb30BaTh A1s onpeAerneHusi cpeaHen TemnepaTypbl N3-3a ero HEBbICOKOW TOY-
HOCTU. Tem He MeHee, namepenne pnyKTyaumin BUpTyanbHON akyCTUYECKON TeMnepaTypbl UMeeT 6onbluoe NpakTu4ecKoe
3HaYeHne B PasINYHbIX NMPUITOXKEHUAX, CBA3AHHbIX C OLIEHKOW KayecTBa BO3ayXa.

B.2 Tvnbl aHemomeTpoB

B.2.1 Uctopwmsa pa3BnTNA KOHCTPYKTUBHLIX PeLUeHn i

B.2.1.1 MeTtoan! mogynsaumm

B nepBbix aHeMoMeTpax Bpems NPOXOXAEHUS BbIYMCIISINOCH HA OCHOBE cABura hasbl Mexay HenpepbIBHbIMU N3ny-
YEHHbIMM W MPUHATLIMK curHanamm (cm. [7, 8]). B HacTosiLee Bpemsi 3TOT METOA HE UCMONb3YIOT U3-32 HYYBCTBUTENBHOCTU
NpUeMHMKa K CUrHanam, NpuxXoasiLMM He TONBKO OT U3NyyaTersi, HO TaKKe OT 61IN3K0 PaCNONOXEHHbIX OTpaXaoLWwmx 06b-
€KTOB.

B coBpemeHHbIX aHeMOMeTpax MCNONb3YHTCS UMIMYTIBCHO-MOAYNMPOBaHHbIE akycTudeckue curHansl. O6bIYHO Bpe-
MS NPOXOXAEHMA onpeaensieTcsa nmbo ormbatowen ppoHT akyCTUYECKoro curHana, Nn6o, 4tobel yBennunTb TOMHOCTD, (ha-
301 HoCUTEnNSL.

MepBble aHeMoMeTpbI, paboTalowme Ha NPUHUMIE MOAYIIALMK, He Onpeaensny BpeMeHa NPOXoXAeHUA akyCcTuiec-
KOro curHana B 06omx HanpaeneHusix No OTAeNbHOCTH, a TONbKO Pa3HOCTb 3TUX BpemeH (cMm. [9, 10]). Nx HegocTaTkom siB-
nsinacb 3aBUCMMOCTb U3MEPEHHON CKOPOCTU BETPa OT TEMMEPAaTypbl U BNAXXHOCTN OKPY>KaIOWEro Bo3gyxa.

B.2.1.2 BucraTnyeckue n MOHOCTaTMYeCKMe Npeobpa3soBaTenm

BonbWMHCTBO aHEMOMETPOB ABNSANUCL «BGUCTATUUECKUMM» CUCTEMAMMU, T. €. CUCTEMaMM C pa3HECEHHbIMU Nepeaar-
YMKOM U NPUEMHUKOM. [lONONHUTENbHLIM HEAOCTATKOM TaKOro KOHCTPYKTMBHOIO pelueHuns 6bin pasbpoc BpeMeHn 3aaepxku
npeobpasoBarenen (Hanpumep, u3-3a 3arpPsAHEHNA UX NOBEPXHOCTY), MPUBOAALWMIA K CYLLLECTBEHHON CUCTEMATMHECKON No-
rPEeLWHOCTU M3MePEHNsI CKOPOCTU BETPA.

C BHegpeHVeM cucTeMm, NO3BONAIOWMNX M3MEPSTb BCE BPEMEHA NPOXOXAEHUA, NOABUNACH BO3MOXHOCTb UCKNIOUNTD
BMNVSIHWE Ha pe3ynbTaTbl UBMEPEHUI CKOPOCTU BETPA, TEMINEPATYPbI U BNAXXHOCTN BO3ayxa (cm. [5], [6]). AanbHenwmum yco-
BepLeHCTBOBaHMEM ObINo MCNoNb3oBaHWE YHUBEPCanbHLIX Npeobpasoearenem, NPUrogHbIX Kak A4na npuema, Tak u gns
nepega4m akyCTMHeCK1X MMMNynbCoB. B Takmx «MOHOCTaTUYECKUX» CUCTEMAX BITUSIHWE 3arpsi3HEHUsI NOBEPXHOCTEN Npeob-
pasoBaTenen Ha M3MEePEHUs CKOPOCTU BETPA 3HAUUTENBHO KOMNEHCUPOBASOCH Ha NPSIMOM M 06paTHOM NyTH aKyCTUYECKO-
ro umnyneca 6Gnarogapsi obpaTuMocT GyHKUMM Nepedaun Ana nepegaTuMka v npuvemHuka. Bcnepcteue atoro
MOHOCTaTU4€CKMEe CUCTEMbI COXPaHSIIOT CTabUINBHOCTb NPUMEHNTENBHO K UBMEPEHUIO CKOPOCTU BETpa B TeueHue Gornee
ONVUTENBHOTO NPOMEXYTKa BpeMeHU. YKa3aHHbI NMPUHLMI KOMMNEHCaUUM He AeUCTBYET Npy U3MEPEHUM TEMMNEPaTypbl, KO-
TOpOE OCTaeTCs YyBCTBUTENbHBIM K BPEMEHU 334€PXKKM CUCTEMbI. HECMOTPST HA 3TO BO3MOXHOCTB Nony4eHusi MHpopma-
LumM 0 NyKTyaumsx TemnepaTypbl U3-3a TypbOyneHTHOCTU nMeeT Gonbluoe npakTnydeckoe 3HaveHue [12].

B.2.2 NeomeTpuna pelieTkn npeoGpasoBaTenemn

B HacTosAWwem cTaHgapTe pacCcMOTPEHbI U3MEPEHUsI FTOPU3OHTAIBHONW COCTaBNAOLWEN CKOPOCTU BeTpa. B npuHumne
ONsi TAKOrO M3MEPEeHMsi OCTaTOMHO MMEeTh ABa NyTW PacnpoCTpaHeHUsi akycTnyeckoro curHana. lNpu aTom ans Kaxaoro
nyTH pesynbTaTbl UBMEPEHUI vy, BiuMcnsiemon no gopmyne (B.2), 6yayT cTporo 3aBuceTb OT KOCUHYCa yrna mexay Ha-
npaeneHnem BeTpa v HanpasrneHnem NyTm namepenusi. B 4eNcTBUTENbLHOCTU XXe NpeobpasoBaTeny n yCTPONCTBa MX Kpen-
neHus nNpeacTaenAlT cobon NpensiTCTBUSI Ha NYyTU MOTOKa BO3AyXa, Bbi3blBAlOLLME BO3MYLLEHWSI MOTOKA WM Hanuudne
obnacTein TeHu, YTO NPUBOANT K COOTBETCTBYIOLLMM OTKIOHEHWSIM 3aBUCMMOCTM OT naearnbHon kocuHycouabl. Ocnabne-
HWe CKOPOCTU 3aBUCUT OT AnameTpa npeobpasoBaTensi v ero KOHCTpyKumn. Hanbonbluas cucrematmyeckasi NorpewHocTb
6yaeT HabnogaTbes, Korga HanpaeneHve BeTpa CoBNagaeT ¢ NMyTeM pacnpoCTpaHeHWs akyCTMYECKOro curHana, T. €. Kor-
JAa BeCb MyTb HAXOAUTCS1 B TEHW HaBeTPEHHOro npeobpasosaTtens. B aTom cnydvae ocnabneHne cKOpoCTM MOXET COCTaB-
nate 4o 20 % (cm. [11]). C uenbio MMHUMM3aLMK TakoW MOrPeLHOCTH, CBS3aHHON C UCKaXEHUsIMM NOTOKa U o6nactsMu
TEHW, UCMOMNb3YIOT PasnuyHble KOHPUIypaLMK peLeTok ¢ gatunkamu. Ytobbl NoBbICUTE TOYHOCTb U3MEPEHWIA, YMCTIO Ny-
TeW pacnpocTpaHeHUs akyCTUHECKOro curHana 4orxHo GbiTb Gonee AByX, NO3TOMY COBPEMEHHbIE aHEMOMETPbLI UMEIOT He
MeHee Tpex nap npeobpasoBaTternei akyCTUHecKoro curHana B ropu3oHTanbHOW NockocTu. Takas n3bbITOYHOCTL Nap npe-
obpasoBaTtenel no3eonseT BbIGUPaTb NYTU PacnpOCTPaHEeHUs! aKyCTUHMECKOro curHana ¢ y4eToM HanpasneHusi BeTpa.
OcHOBHas Lenb COCTOUT B TOM, YTO 3TU NYTU pacnpoCTpaHEeHUsl akyCTUHECKOro curHana, OpueHTUpOBaHHbIe B npegenax
Marnoro TeNecHOro yrna ro OTHOLLEHUIO K HaNnpaBneHUio CKOPOCTH BETPa, MOTYT BbITb UCKIIOUEHbI M3 OLEHKW. 3a4acTyto B
YCINOBWSIX €CTECTBEHHOIO NOTOKa BO34yxa Henb3s npeHebpeyb BepTHKansHON cocTaBnsiolen Betpa. [axe ecnv namepe-
HWe 3TON COCTaBMSIIOWEN HEe CBSI3aHO HEMOCPEACTBEHHO C LIENEBbIM MPYMEHEHNEM, € 3HaHWE NO3BONSET BBECTU Nonpas-
KV Ans yYeTta norpewHocTel, 06ycnoBneHHbIX BO3MYLLEHeM NoToka u obnactsamm TeHu. o 3Tol NpuymnHe NCNonb3yoTest
ApYrve KOHCTPYKUWMK, Y KOTOPbIX MyTU pacnpocTPaHeHUs akyCTUHECKOro CUrHara nexar B TPEXMEepPHOM NMpPOCTPaHCTBE, UTo
NO3BONAET YCTAHOBWUTb OAHO3HAYHYIO 3aBUCUMOCTb MeEXAy BEKTOPOM CKOPOCTU BeTpa B TPEXMEPHOM U3MepeHun u
BbIXOAHbLIM CUrHaNoM aHeMoMeTpa.
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B.3 O6paboTka curHana B peanbHOM maclwitabe BpemMeHu

B.3.1 OcHoBHble hyHKUNN

B cocTae aHemMoMeTpoB, NpeaHa3HaYeHHbIX [Arsi ONepaTUBHOIO NPUMEHEHUS, BXOANT UM POBON NPpoLIECCop, NO3BO-
NsoWWNn peannsoBaTtb cnegylowme TUNUYHbIE onepaummn no obpaboTke curHana:

a) BBOAUTL NONPaBky Ha 3a4ep>KKy CUCTEMBI NS KaXAO0ro NyTU pacnpocTpaHeHNs akyCTUYEeCKOro CUrHarna u Kax-
DOV OpMEeHTaununm aHeMoMeTpa, COXpaHAeMblie B NaMsiTh aHEMOMETPA;

b) BbMMCNATL COCTABNSAIOWYIO CKOPOCTU BETPa, NapannensHyo MyTu pacnpocTpaHeHns akyCTMYeCKOro curHana,
no copmyne (B.2);

C) BbIMUCMATb BEKTOP CKOPOCTU BETPa B AEKAPTOBbLIX UMK MOMSIPHbIX KOOpAWHATAX;

d) BbIGUpaTL NYTM pacnpocTpaHeHUs akyCTUHECKOro CUrHana, Ansi KoTopbiX BO3MYLWEHWS MOTOKA MUHWMATbHBI,
€CNU UMetoTCA M3BbITOYHbIE MYTY;

€) npoeuMpoBaTh BEKTOP CKOPOCTU BETPA Ha FOPU3OHTAlIBHYIO MIIOCKOCTL (B CNy4ae TPeXMepHOW peleTku);

f) ycpeaHsiTe 3HaYeHUs1 COCTaBMAOWLMX CKOPOCTU BETpa B AeKapTOBbIX KOOpANHATaxX («BEKTOPHOE yCcpeaHeHne»)
UV NONsIPHbIX KoopaMHaTax («CKansipHoe ycpeaHeHue»);

g) NpeAcTaBnsiTb CPEAHIOID CKOPOCTb BeTpa B pa3nuyHbIX doopmarax (Y4MCIOBOM M aHanoroBom);

h) nepecunTbiBaTh 3Ha4EHUS COCTaBMAOLWMX CKOPOCTU BEKTOPA B 33AaHHbIE CUCTEMbI KOOPANHAT.

B.3.2 JononHutenbHble hyHKUMM

B.3.2.1 O6Lwue nonoxeHuns

CoBpeMeHHble ycTporicTBa 06paboTku curHana npegnaratoT NPakTMYeCKU HeorpaHMYeHHbIE BO3MOXXHOCTHN MO pac-
WMpeHnto Habopa OCHOBHbIX OYHKLUMIA, MOSTOMY HACTOSILLMIA NOApasaen He oxBaTbiBaeT MHOPMALMIO NO BCEM AOCTYr-
HbIM (OYHKLMOHaNBHBIM BO3MOXHOCTSIM, YMCIO KOTOPLIX ObICTPO yBenuunBaeTtcs. B Hem paccmoTpeH Tonbko HeGonbomn
nepeyveHb Hambonee 4acTo NPUMEHAEMbIX PYHKLMNA.

B.3.2.2 AsumyTanbHas nonpaska

ABTOMaTU4ECKU BBOAVMAS asuMyTaribHas nonpaeka n3baenser oT Heo6XoAUMOCTU OCYLLECTBNSATH HACTPOIKY TOY-
HO Ha CeBep. MapameTpbl MEXaHNYECKOWM HaCTPONKM COXPaHAIOTCSA B MAMSATM aHEMOMETPA M yYUTLIBAIOTCS Npu onpeaerne-
HWUW HanpaBneHWs BeTpa Tak, YTO HanpaeneHe BeTpa BCeraa ykasbiBaeTcsl OTHOCUMTENbHO UCTMHHOTro CeBepa.

B.3.2.3 ABTOMaTU4eCKMI KOHTPOINb KavecTBa

AHemomeTp BbigaeT coobueHune 06 ownbke B TOM criyqae, ecrnu:

- nony4aembli cUrHan no oAHOMY UM HECKOIbKUM MY TAM pacnpocTpaHeHUst HUXe npegerna obHapyxeHusi. 3To Mo-
XeT NPoMCXoanTb BpeMsi OT BpeMeHU, Hanpumep u3-3a KpynHbIX NPENsiTCTBUN Ha NyTU aKyCTUYECKOro curHana (Takmx Kak
NTWLbI), NN PEryNIspHO, HAaNprYMep M3-3a HencnpaBHOCTY Npeobpa3oBaTens;

- Ppa3sHOCTb 3HAYEHWI CKOPOCTU 3BYKa, BbIUMCIIEHHbIX NO hopmyne (B.3) gna pasHeix nyTen pacnpocTpaHeHns akyc-
TUYECKOro CUrHana, NpeBbILaeT HEKOTOPOE NOPOroBoe 3HAYEHUE. ITO MOXET NPOUCXOANTL BPEMSA OT BPEMEHU, HAaNpUMep
n3-3a HeBOMbLWNX NPENATCTBAN (TAKMX KaK HACEKOMbIE, Karnmu AOXAs, CHEXUHKU) HA OAHOM UMW HECKONMBKMX NYTSX pac-
NMPOCTPaHEeHUs1 aKyCTUYECKOro CUrHana, unv peryrnsipHo u3-3a U3MeHEeHWs ANUHBI NYTU PacrnpoCcTPaHEHNUs akyCTUHECKOro
curHana (MexaHW4eckoe NoBpexaeHne aHeMOMETpa).

B.3.2.4 BeeaeHvne nNonpaBoK Ha BO3MYyLLEHME MNOTOKa

Bo3myuieHusi notoka MoryT 6biTb YUTEHbI C UCNONb30BaHUEM DYHKUWI KOPPEKTUPOBKU UK Tabnu, NornyyYeHHbIX B
npouecce kKanbpoBOYHbIX U3MEPEHUIA B aspoguHamMmuyeckon Tpybe. BxogHown nepemeHHoM ans aTux yHKUMIA NpeanoyTu-
TenbHO AOMKHO BbITh HEMCNpaBreHHoe 3HaYeHe BEKTOpa CKOPOCTH BETpa B TPEXMEPHON CUCTEME KOOPAMHAT, NOCKONbKY
nonpaska o6bl4MHO 3aBUCUT OT 3HAYEHUI BCEX TPEX COCTAaBISIIOLMX BEKTOPA CKOPOCTU BETpa.

Mockonbky BO3MyLLLEHUE NOTOKA BO3yXa B €CTECTBEHHOM TYPOYNEHTHOM peXMME MOXET OTIIUYATLCS OT Co3/jaBae-
MOro B aspoguHamuyeckon Tpybe, npaktmyeckasi NPUMEHMMOCTb TakKUX MOMNpaBoK orpaHuyeHa. [oaToMy 3HayeHue no-
NpaBku He AOIMKHO ObiTb HaMHOIo Gorblue YCTAHOBIEHHON NMOrpelHocTn aHemomeTpa. Ecnu npegycmoTpena dyHkums
BBeEeHUs nonpasky, TO 4OIKHa BbITb TaKKe npegycMmoTpeHa BO3MOXHOCTb €€ BbIKIIOYEeHUs.

MpwumeyaHn e — BoamyueHne NoToka COCTONT B OTKIIOHEHUU €0 NPENsiTCTBUEM, 06NacTb TEHM — 3TO 30HA
BOJTHOBOIO creja, co3faBaemoro NnpensiTcTBUeM, Haxogsilmmcsi B noToke. [py ucnbiTaHnsx B aspoguHammyeckoi Tpybe
nony4aloT pe3ynbTaT, KOTOPbI SIBMSIETCS CYMMapHbIM, BKITIOHYAIOWUM KaK BMUSIHUE BO3MYLLEHUS MOTOKA, Tak U Hanuuue
obnactv TeHn npeobpasoBarensi.
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Mpunoxenne C
(HopmaTuBHoOe)

A3apoauHamuueckas Tpy6a

C.1 Pasmepbl ncnbiTatenbHON CeKLUn

WcnbiTatenbHasa cekumsi JormkHa ObiTb AOCTATOMHO 60NbLLIONA, YTOOLI BMECTUTL PELLETKY, OPUEHTUPOBAHHYIO MO
Bcem Tpebyembim yrnam. [Npoekums pewweTkn npeobpasoBaTernen BMECTe C NOAAEPXMBAIOLLEN ee annapaTypou AOIDKHA
cocTaenstb He 6onee 5 % nnowaam NoNepeYHoOro CeYEHNA UCTIbLITAaTENbHOWM CEKLMKN a3poanHaMUYEcKon TPyObI.

YKenatenbsHo, YToObI NNOWAAL, 3aHUMaeMasi aHEMOMETPOM, cocTaBrnsina He 6onee 5 %, a ny4we 1 % nnowazam no-
NepeYvHoro CeYEHUs! UCTIbITaTeNbHON CEKLUKM as3poAMHAMUYECKON TPYObI.

MpwuMeyaHue—[nsa rpagympoBkM aHEMOMETPA BO BCEM AnanasoHe paboumx XxapakrepucTuk MOXeT noTpe-
6oBaTbCs MCMOMNb30BaHME ABYX a3poAnHaMUYECKUX TPYD, NOCKONbKY B HEKOTOPbIX aspognHaMmuyeckux Tpybax, npegHas-
Ha4YeHHbIX Ansi NpoBeAeHWs1 UCMbITAHUWA MPW BbICOKMX CKOPOCTSIX, MOXeT HabniopatbCsi NOBbIWEHHBIW YPOBEHb
Typ6ynentHoctv (T;) npn 6onee HM3Knx ckopocTsx Bo3ayxa. Ecnm ckopocTs BeTpa coctasnsteT He Gonee 2 m/c, To gonycka-
eTcs 6GnokupoBaHue notoka Ha 10 %.

C.2 ObnacTb 3Ha4eHMN CKOPOCTH BeTpa

CkopocTb BeTpa B aspoavHaMnyeckon Tpybe AormkHa perynmpoBaTthesi, YTOObI MOXHO 66110 NOoNy4nTL NOTOK BO3AY-
Xa, COOTBETCTBYIOLLMIA BCEMY AMana3oHy MCMbITbIBAEMOro aHemometpa (npeanoyrmurensHo ot 0,01V, Ao U, HO, no
KpaviHew mepe, ot 0,02U,,, no U, ,,). Perynuposka ckopocTu BeTpa aonxHa obecneumnsats ee noaaepxaHne ¢ OTKIOHEHN-
em B npegenax + 0,2 m/c, npeanoytutensHo B Nnpegenax + 0,1 m/c.

C.3 IpagyvpoBka

CosgaBaemasi CKOpOCTb NOTOKa BO3ayXa B aspoanHaMmuyeckon Tpybe AormkHa ObiTb NOATBEPXXAEHA HA OCHOBE CO-
NOCTaBIEHNA C STANOHOM CPABHEHUA NGO 3TAaNOHOM HAUMOHANBHOTO METPONONMYECKOro MHCTUTYTA, NOMYYEHHBIM C UC-
nonb3oBaHvemM yHaameHTanbHoro usndeckoro metoga. Ckopoctn He 6onee 2 m/c AonmkHbl ObITb NOATBEPKAEHB! C
NMOMOLLIbIO YYBCTBUTENBHOTO aHEMOMETPA MU C UCTIONB30OBaHUEM COOTBETCTBYIOWUX METOAMK, TAKMX KaK onpeaeneHne
BPEMEHM pacnpocTpaHeHus KNnyboB AbiMa, MbIfIbHbIX Ny3bIPEen NNy NOTOKOB TENNa Mexay ABYMS TOHYKAMU, HAXOAALWMMUCSA
Ha N3BECTHOM paccTosiHUM APYr OT Apyra. [1o pe3ynbTaTtam Takux UCNbITAHUA ANs1 CKOPOCTU BETpa 2 M/C 1 MEHee AOMXKHbI
6bITb YCTaHOBMEHbI 3HAYEHUS1 YaCcTOThl BPALLEHUs] BO3AyXO4yBHOIO YCTPOWCTBA a3poauHaMUYEckoi TpyGbl Unu apyroro
nokasaTersi, OTHOCSILLErocsl K METOZly KOHTPOIISi CKOPOCTU NOTOKA BO3yXa.

C.4 XapakrtepucTukmn

MoTok Bo3gyxa AorkeH BbITb Kak MOXXHO 6onee 0gHOPOAHBIM, @ YPOBEHb TYPOYNEHTHOCTU B UCTIbITATENBHON CEKLUN
DONKEH cocTaenATb He Gonee 1 %.

JlokanbHble OTKIMOHEHUs1 CKOPOCTM MNOTOKA AOMXHbI COCTaBNATL He 6onee 1 % cpeaHero 3HaveHusl. YpoBeHb TypOy-
NEeHTHOCTU AormKeH ObiTb U3BECTEH.

C.5 BpauwarennHoe yCTpPOMNCTBO

BpawarenbHoe ycTpOMCTBO yCTaHABNMBAIOT NOA UCNbITAaTENbHON CEeKUMen Ans yaepxaHus peweTkm npeobpasosa-
Tenen aHemomeTpa B PasfUYHbIX MOMOXEHUSIX, COOTBETCTBYIOWMX €ro OPUEHTALMSIM MOA, Pa3HbIMK YIamy BhroTh A0
360°. MuHMmanbHble TpeboBaHust k BpalaTeribHOMY YCTPOWCTBY:

- onpegensioTcsi TPe6OBaHUSIMU K UCTILITHIBAEMOMY aHEMOMETPY;

- yron ckrnoHenwus + 15°;

- yrnoBoe paspeweHue 1°;

- NpeaernbHO AO0MYCTUMbIE OTKITOHEHUS! NPY NOBTOPHOW ycTaHoBke yrma + 0,5°.

YCTpONCTBO ANs yAepaHus pelleTku nog BeibpaHHbIMM yrnamu He AOIMKHO BbI3biBaTb BO3MYLEHNE Npoduns cko-
pOCTU BETpa B UCMbITaTENbHON CEKLMKN UNU U3MEHEHUE YPOBHS TypOYNeHTHOCTH.
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Mpunoxenve D
(cnpaBouHoe)

3aBUCUMOCTb BOSTHOBOIO conpoTuBneHUA Bo3ayxa OoT BbICOThHI Ha4 YpOBHEM MoOps

B tabnuue D.1 npuBeaeHa ctaHgapTHasi 3aBUCUMOCTb BOMHOBOMO CONPOTUBNEHNS CPeabl OT BbICOTbI Haf, YPOBHEM
mopsi. Takke B Tabnvue NpMBeAeHO 3KBUBANEHTHOE AaBNEHWe, T. €. 4aBNeHne, BO3HUKaoLWee Npu M30TEpMUYECKOM pac-
LUMPEHWK, NS CO30aHNs1 BOITHOBOIO COMPOTUBIIEHNS Cpeabl B CTAHAAPTHOM aTMocdepe Npu 3a4aHHOW BbICOTE HaA YPOB-
HEeM Mopsi.

B nepBbIx Tpex rpadhax Tabnuupl npuBeAeHbl 3Ha4YEHWs!, COOTBETCTBYOLLME MOMYyYeHHbIM B CTaHAAPTHOW aTMocde-
pe no gaHHbiM CLUA. 3HaueHus B rpadpax 4 u 5 BbluMCNEHbI NO 3HAYeHWsIM, MPUBeAeHHbIM B rpadax 2 u 3. B rpade 6 npu-
BeAEHbl 3Ha4YeHNsA SKBMBAIIEHTHOIO AABMNEHUA P, KOTOPble COOTBETCTBYIOT 3HAYEHUAM Z B TOWN e CTPOKe, eCrn BO3yX
N30TePMMNYECKN PacLUMPSETCS, HAYMHAs CO 3HAYEHUIM Ha 3&@MHOW NMOBEPXHOCTY B YCNOBUSIX CTaHAapTHOM atmocdepsl. Ta-
kum o6pasom, p, NpeacTaBnsieT coboli AaBrieHne, Npu KOTOPOM B HAMOPHOW kaMmepe HabrnioaaeTcs BONHOBOE COMNpPOTUBe-
HWe cpeabl Z Takoe Xe, Kak n Z, 0Xugaemoe rnpu BbiICoTe Haj ypoBHEM MOpPA h B cTaHQapTHONM atMocdepe.

MpumedyaHune— 3aBUCUMOCTb SKBUBANEHTHOrO AABMNEHUsI OT BbICOTHI Hag YPOBHEM MOpS, NpUBEAEeHHas B
Tabnumue D.1, oTnMyaeTcs OT 3aBUCUMOCTU A4ABMeHUs1 OT BLICOTbI Ha[ YPOBHEM MOPS B aTMOCepe, NOCKOmbKY Temnepary-
pa u copepxaHve BOASHbIX MApoB B aTMOCHepe TakKe 3aBUCAT OT BbICOTbI.

Tab6bnunya D.1— 3aBMCUMOCTb NapaMeTpoB cTaHdapTHON aTmocdepsb! (rpadbl 1—5) 1 SKBUBaNEHTHOrO AABMNEHWs
(rpacba 6) oT BbICOTHI HAZ YPOBHEM MOPS

h,m o, Kr-M™ e,M-¢! Z kM2 2472 Pe, 1Ma
0 1,225 340,29 416,86 1 1013,25
1000 1,112 336,44 374,12 0,805 909,36
2000 1,007 332,53 334,86 0,645 813,94
3000 0,9091 328,58 298,71 0,513 726,07
4000 0,8191 324,59 265,87 0,407 646,24
5000 0,7361 320,54 235,92 0,320 573,44
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Mpunoxenne A
(cnpaBoyHoe)

CBefileHUs1 0 COOTBETCTBUMU CChITIOYHbIX MEXAYHaPOAHbIX CTAHAAPTOB CChINIOYHLIM
HauuoHanbHLIM cTaHgapTaM Poccuitickon Peagepauum

Ta6nuua OAA1

O603HaveHne CCbINOYHOro Crenenb O6o3Ha4eHue n HaumeHoBaHUe COOTBETCTBYIOLLEro
MEXOyHapoaHOro cTaHaapTa | COOTBETCTBUA HaLMOHANbLHOIO CTaHaapTa
NCO 5725-1 IDT FOCT P UCO 5725-1—2002 To4HOCTb (NpaBUNbHOCTb Y NPELN3NOH-

HOCTb) METOAOB U pe3ynbTaTtoB uamepenuii. Yactb 1. OcCHOBHbIE MoMno-
XeHus1 n onpegeneHns

NCO 5725-2 IDT FOCT P UCO 5725-2—2002 TouHOCTb (NPaBUIIbHOCTL U NPELN3UOH-
HOCTb) METOAOB U pe3ynbTaroB uamepeHuii. Yacte 2. OCHOBHOW MeToA,
onpeaeneHns NOBTOPSEMOCTU M BOCTIPOM3BOAUMOCTU CTaHAAPTHOIO Me-
TOAA U3MEPEHUN

Mpu™eyaHune—B HacToswen Tabnuue NcnonbL3oBaHoO cneayowee ycrnoBHoe o603HaqveHne cTeneHn coot-
BETCTBUA CTAaHAAPTOB!:
- IDT — naeHTN4YHbIE CTaHAAapTHI.
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