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ctaHgapToB Poccuinckon ®epepauun — MOCT P 1.0—2004 «CtanagapTusauua B Poccuiickoin denepauun.
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2 BHECEH TexHu4ecknuMm komMTeTOM Mo cTtaHgapTusaumn TK 457 «KauectBo Bo3gyxa»

3 YTBEPXXIAEH W BBE[EH B JEVICTBUE Mpukasom deaepanbHOro areHTeTBa No TeXHUYeckomy pe-
rynMpoBaHuto U MmeTposiorun ot 15 gekabpsa 2009 r. Ne 855-ct

4 Hacrosiwmin cTaHaapT naeHTudeH MexayHapogHomMy ctaHgapTty MCO 16622:2002 «Meteoponorus.
AKycTUYeckne aHeMOMeTpbl-TepMomMeTpbl. MeToabl MPMEMOYHBIX UCTLITAHWUA NPU U3MEePEHUSX CPeaHerR CKo-
pocTn BeTpa» (ISO 16622:2002 «Meteorology — Sonic anemometers/thermometers — Acceptance test
methods for mean wind measurements», IDT).

Mpy npuMeHeHUN HacTosILLero cTaHaapTa pekoMeHAyeTCsl UCNOMb30BaTh BMECTO CChIIOYHBIX MeXayHa-
POAHbIX CTaH4APTOB COOTBETCTBYOLUME UM HaUMOHanbHble cTaHgapTel Poccuitckon ®eaepaumnun, ceeaeHus o
KOTOpPLIX NpuBeAeHbl B AONONHUTENBHOM NpunoxeHui JA

5 BBE[AEH BMNEPBbLIE

Urpopmayusi 06 UsMEHEeHUSIX K HacmosiuemMy cmaHOapmy rybriuKkyemcsl 8 exe200H0 u3dagaeMoM UH-
opmayuoHHOM yKkazamerne «HayuoHanbHbie cmaHOapmbi», @ MEKCM USMEHeHUU U rorpasoK — 8 exeme-
CAYHO u30asaeMbix UHHOPMaUUOHHBIX yKasamensx «HauuoHanbHblie cmaHGapmei». B ciiydae nepecmompa
(3aMeHbi) uru omMeHbl Hacmosiue2o cmaHdapma coomesemcemeyoujee ysedomrieHue 6ydem onybriukoeaHo
8 exxeMecsIYHO uzdasaeMOM UHGhopMaUUOHHOM yKasamere «HayuoHanbHbie cmaHOapmel». Coomeememsy-
rowas uHgopmauyusi, yeeOoMIIeHUE U MeKcmbl pasMeu,aromesi makxe 8 UHGhopmayuoHHoU cucmeme obujezo
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Hacroswuit cTaHgapT He MoXeT 6bITb NOSTHOCTLIO MITK YaCTUYHO BOCTIPOU3BEAEH, TUPaXUPOBAH U pac-
MpoCTpaHeH B kadecTBe oduumansHoro usfaHus 6es paspelleHus defepansbHOroO areHTCTBa No TEXHUYECKO-
MY perynupoBaHuio U MeTponorum
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BeBegeHue

BrnvsiHne neATensHOCTN YenoBeka Ha pacrnpocTpaHeHUe B BO3AyXe pasHOro poaa 3arpsisHAaowmx se-
LLeCTB OlyLlaeTcsl, B OCHOBHOM, B MPU3EMHOM crioe aTtMocdepbl TONWUHON HECKOMbKO AECATKOB METPOB.
Ons aToro crnos xapakTepHbl 6onblune rpagneHTbl HecTaluMoHapHBIX TeMNoBbIX NOTOKOB, peskve nepenagsbl
BNaXXHOCTW 1 BbICTPbIEe NepeMelLeHUst BO3AYLLHbIX Macc. YTobbl onucaTtb COCTOAHUE NPU3EMHOrO Cosi aTMOC-
depbl HeobxoanMo aHanM3npoBaTb MHMOPMALIMIO O TEYEHMN NOTOKOB BO3AdyXa B TPEX U3MEPEHUsIX U UX Typ-
OYyNeHTHOCTM B TeYyeHWe KOPOTKOro BpemMeHu B HebomnbLioi fnokanbHOW obnactu npocTpaHcTBa. JTa
nHpopmaLuus gomkHa 6biTe NpeacTaBneHa He TOMbKO B BuAe YCPeAHEHHbBIX MO BpeMEHMW BEMUYUH, HO Takke B
BuAe TypBYneHTHbIX hnyKTyaLmin BeNn4uH, BO3HUKaOLWMX BCNEACTBUE NPOU3BOACTBEHHOMO npouecca, pabo-
Thbl TPAHCMOPTHLIX CPeACTB, NMPOLECCOB PaspyLUEeHUs 1 paccesiHnsl U OKasblBalOLMX BIUSIHUE HA NPU3EMHON
crow.

AKyCTUYeCKNiA aHEMOMETP-TEPMOMETP COCTOUT U3 peLLeTKU nap npeobpasoBaTtenein (kaxaasa napa co-
CTOWT M3 YNbTPasBYKOBOro M3fnyvaTens U npuemMHuka, obblMHO pacnonoXeHHbIX Apyr OTHOCUTENbHO Apyra
Ha paccTosiHum oT 10 4o 20 cM) 1 3M1eKTPOHHOTO YCTPOMCTBA U3MEPEHUSI BpeMEHU NPOXOXAESHNUA akycTUyec-
KO BOMHbI OT U3ny4aTens K NpueMHuky. TpexmepHas pelleTka no3sonseT onpegenuTb FOpU3oOHTanbHyIo n
BepTUKasbHYO COCTaBIsAIOLLME CKOPOCTU BETpa, KpoMe TOro, Mo CKOPOCTU 3BYka MOXeET OblTb onpedeneHa
aKkycTudeckasl (BMpTyaribHas) TemrepaTypa oKpyXawolero Bosdyxa. YnbTpas3ByKOBYH aHEMOMETPUIO UC-
nonb3yoT ANs nccrnegosBaHuin aTMocdepbl Ha NPOTSXKEHUN HECKOMNBbKUX AECATUNETUI, HO ee LIMPOKOe BHeAa-
peHue B MpPakTUKy MOBCEAHEBHbIX W3MEpeHUN (HauuHass OT MPOCTEANX WU3MEpPeHUA CKOPOCTU W
HanpasneHus1 BeTpa) cTano BO3MOXHO TOSIbKO Ha OCHOBE NOCNeAHNX AOCTMKEHUI B TEXHONOMMN KOHCTPYU-
poBaHMS aKyCTMYeCKOoW annapaTtypbl 1 06paboTki cUrHanosB, a Takke NosiBNeHUs1 HoBbIX, 6onee CRNoXHbIX
mMaTeMaTU4Yeckux Mogenei, onncelBatoLmX sisneHunst B atMocdepe. Mockonbky B COCTaB akyCTUYECKUX aHe-
MOMETPOB He BXOAAT NOABUXKHbIE AeTalln, OHWN MPOCThI B 06CAYXMBAHUM N UMEIOT PS4 NPENMYLLECTB C TOYKN
3peHus aKkcnnyaTaumMm B HebnaronpuMaTHbIX NOro4HbIX YCoBUsAX. 3TN hakTopbl CTUMYNNMPOBANIU CepuiHoe
NpPouU3BOACTBO YIbTPa3BYKOBbIX aHEMOMETPOB U MOArOTOBKY MPOEKTOB HECKOSIbKUX HaUUOHanbHbIX CTaH-
0apToB, KOTOPbIE ABNSAOTCA OCHOBOW ANsA pa3paboTku HacTosIWero ctaHgapTa no XxapakTepucTukam u MeTo-
AaMm UCNbITaHWA akyCcTUYeCcKNX aHEMOMETPOB.

MeToabl, yCTaHOB/EHHbIE HACTOALWMM CTaHAapTOM, NpeAHasHavYeHbl AN UCNONb30BaHUA NPU NPUeMoY-
HbIX UCMbITAHUSAX aKyCTUYECKNX aHEMOMETPOB-TEPMOMETPOB ANA U3MEPEHNa cpeaHel ckopocTu BeTpa. Ans
COOTBETCTBWA HacTosILLeMy CTaHgapTy obszaTenbHO NPoBeAeHNE UCbITAaHUA B Kamepe C HyNeBbiM MOTOKOM
Bo3ayxa (pasgen 7), UCMbITaHUA B aspoauHamudeckon Tpybe (pasgen 8) n ucnbitaHus B NOfeBbIX YCIOBUSAX
(pasgen 10). McnbiTaHue B bapokamepe (pasgen 9) NPoBoAsT ANA aKyCTUYECKUX aHEMOMETPOB, NpeaHasHa-
YeHHbIX ANnsl UCNoMb30BaHMA Ha BbicoTe Bbile 2000 M Hag ypoBHEM MOPS.
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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

MeTeoponorus
AKYCTUYECKUE AHEMOMETPbLI-TEPMOMETPbI
MeToAbl NpUEeMOYHbIX UCNLITAHUI NPU U3MEepPeHUAX cpefHel CKOPOCTU BeTpa

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

Oata BBeaenna — 2010 — 12 — 01

1 O6nacTb NpMMeHeHus

Hacroqawun ctaHgapT ycTaHaBnmBaeT MeToAbl UCNbITAaHUA AN onpefeneHnst XapakTepucTuk akyctu-
YeCKMX aHEMOMETPOB-TEPMOMETPOB (Janee — aHeMOMETPOB), MPUHLUN AENCTBUSE KOTOPbLIX OCHOBaH Ha 13-
MEPEHUsIX BPEMEHWN PacnpoCTpaHeHNs 3BYKOBOW BOMHbI MPU MPOXOXAEHUN pacCcToAHMS OT uanydatens 4o
npuemMHuka u obpaTHo.

HacTtosawuin ctaHgapT NPUMEHSIOT NPY NaHUPOBaHNM U3MEPEHNIA ABYX UK TPEX KOMIMOHEHTOB BEKTOpa
CKOpOCTU B Npefernax nonHoro (360°) asumyTanbHoro yrna.

2 HopmaTuBHLIe CCbINKK

B HacTosilwem cTaHgapTe UCMonb3oBaHbl HOPMaTUBHbBIE CCISIKU Ha criegytoLlme cTaHgapThl:

NUCO 5725-1 TouyHoCTb (MpaBUMbHOCTL WM MNPELM3NOHHOCTb) METOAOB U pe3ynbTaToB U3MEpPEeHWUi.
Yacte 1. OcHoBHble nonoxeHns u onpepeneHns (ISO 5725-1, Accuracy (trueness and precision) of
measurement methods and results — Part 1: General principles and definitions)

NCO 5725-2 TouyHOCTb (NPaBUMBbHOCTL W MPELU3UOHHOCTb) METOAOB U pe3ynbTaToB U3MepeHWi.
YacTb 2. OCHOBHOI MeToa onpeaerieHns NoBTOPSAEMOCTU U BOCNPOU3BOANMOCTM CTaHAapTHOro MeToaa n3me-
peHuin (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 CrtaHgapTHbIA MeTo OnncaHusl Npu3eMHbIX BETPOB € NCMOSb30BaHNEM KpbllbyaTo-
ro aHemomeTpa (ASTM D5741—96, Standard Practice for haracterizing Surface Wind Using a Wind Vane and
Rotating Anemometer)

WMO CIMO, 1996 (BcemunpHas meTeopornoruieckas opraHusauunsa) PykoBoACcTBO NO MCMOMNb30BaHUIO
METEOoPOSIOTNMYECKNX UHCTPYMEHTOB U MeTogam HabnogeHuss (WMO CIMO, 1996 World Meteorological
Organization (ed.) Guide to meteorological instruments and methods of observation. WMO-No.8, 6th edn.
1996, Geneva)

3 TepMuHbI U onpeaeneHusA

B HacTosilwem cTangapTe NpMMeHeHbl cneayowme TEpMUHBI C COOTBETCTBYIOLLIMMU ONpedesieHUsMU:

3.1 peweTka (array): MexaHn4yeckasi KOHCTPYKLWSI, Ha KOTOPOW pasMeLLaloT akycTudeckme npeobpaso-
BaTenu B 3aflaHHON reoMeTpudeckon KoHdurypaumu.

3.2 yron (BpawarenbHON) CUMMETPUUN peLleTKM (array symmetry angle): MuHMManeHbI yron, npu
MOBOPOTE Ha KOTOPbIN pelleTka COBMELLAeTCsl CO CBOUM NepBOHavarnbHbIM MONOXeHNEM.

3.3 cpeaHee (mean): CpegHee 3HaueHWe 45 (BbIBpaHHOro) BpeMeHu ycpeaHeH sl pesynbTaToB M3Me-
PeHUIi aHEMOMETPOM.

U3paHve odmumanbHoe
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3.4 aKycTU4YeCKUA aHeMOMeTp-TepMOMeTp; aHeMoMeTp (sonic, sonic anemometer/thermometer):
Mpn6op, cocTosAWwMIA 13 pelleTkn npeobpasoBaTeniei, COCTaBNEHHONW U3 Nap akycTUYECKUX nanyvaTenen u
NMPUEMHUKOB, TAKTOBOIO reHepaTopa M MUKPOMPOLECCOPHON CXEMBI AN U3MEPEHUS UHTEPBaNoB BPEMEHN OT
MOMEHTa N3Ny4YeHuss 40 MOMEHTa Npuema 3ByKOBOIo UMMybca.

3.5 nyTb akycTudeckoro curiana (sound path): NyTb Mexay napon «uanyyaTtenb — NPUeMHUK».

3.6 BpeMsA 3agepXKu cuctembl (system delay): PasHuua mexay AeTeKTUpYeMbIM 3NEKTPOHHbIM YCT-
POCTBOM MOJIHLIM BpeMeHeM NMPoXoXKAeHUs curHana 1 pearnbHblM BpeMeHeM NMPOXOXAeHWs.

MpwuMeyaHue—Bpema Mexay SNEeKTPOHHON reHepaumen nepegaBaeMoro curHana v SNekTpoHHbIM AETEKTU-
poBaHWeM Moy4eHHOro curHana donblue, Yem Bpemsi NPOXOXAEHUS, U3-3a BPeMeHMn nepegaqn curHana yepes npeobpa-
30BaTeNy U SMEeKTPOHHYIO Lenb.

3.7 BpeMsa npoxoxaeHud (transit time): Bpemsi, HeobxoaMmoe Anst NPOXOXAeHWUs1 (hPOHTOM akycTuyec-
KO BOMHbI MYTW aKyCTUYECKOro curHana.

3.8 UHTeHCMBHOCTb TypbyneHTHocTu (Han. ypoeeHb mypbyneHmuocmu) T, (turbulence level,
turbulence intensity): OTHOLEHWe KBaApPaTHOTO KOPHSI U3 KUHETUYECKON aHeprnm TypbyneHTHOCTH K cpeaHen
CKOpPOCTU BETpa, BblMUCHsieMoe no hopmyre

_ w2 v iw? (1)

rae sHak «'» o3HayaeT OTKIIOHEeHUe OT cpefHero sHayeHus.
lpumep
u=su-uum.ao,
20e u' — M2HOBeHHas cocmaserisiiowasi CKopocmu eempa,
U — cpedHee 3Ha4YeHue cocmasnsiroujeli CKOpocmu eempa.

3.9 cMmelleHune Hyns (zero offset): 3HavyeHMe ckopocTn BeTpa Mo aHEMOMETPY B CTOSIMEM BO3AyXe.

4 O6o03HauYeHun

B HacTosiLeM cTaHaapTe Ucnonb3oBaHbl cneayoLue 0603HaveHUA:
— TeMmnepartypa, K;
— BUpTyanbHas akyctuyeckas Temnepartypa, K [cm. dopmyny (B.4)];
— WHTEHCUBHOCTb TypbyneHTHOCTY;
— CKOPOCTb NTaMUHAPHOTO MOTOKa B adpoAuHaMn4eckon Tpybe, CKopocTb UM CKOPOCTbL BeTpa, U3Me-

peHHas 3TanoHHbIM 4aT4MKOM, M/C;
— CKOPOCTb BeTpa (BbIXOAHOM cUrHan aHemMomeTpa) no asumyTy a, M/c;
— CKOpPOCTb BeTpa (BbIXOQHOW cUrHan aHemomeTpa) no asumyTy b, M/c;
— 3HadeHue U_, M/c, Npu n-m nsmepeHum;
— BekTopHoe cpefHee U, M/c;
— ckansipHoe cpeaHee U, M/c;
— onpeperneHHas U3roToBUTENemM MakcumarbHaa CKOpoCTb BeTpa, koTopas MOXeT OblTb u3MepeHa
OaHHbIM aHEMOMETPOM, M/C;

— MUHUMarbHasi CKOPOCTb BETpa Npu UCTIbITaHWN, M/C;
— BOMHOBOE COMPOTUBNEHUe cpefbl (Z=p - ¢ [kr-m=2.c1));
— asumyT aHeMOMeTpa, B rpagycax;
— asumyT aHeMoMeTpa, B rpagycax;
— CKOpPOCTb 3BYyKa, M/C;
— OUMHa NyTn, M;
— napuuvanbHoe AaBrneHue BoAsHOro napa, ma;
— BbICOTA Haf, YyPOBHEM MOpPH, M;
— haBneHue, Mla;
— 3KBUBAneHTHoe AaBsneHue, rfa, (cM. Tabnuuy D.1);
— BpeMs ycpedHeHus, C;
— BpeMsl NPOXOXAEeHUs1 akyCTU4eCcKoro curHana ot npeobpasoBartens+ go npeobpasosaTens—, c;
— BpeMsl NPOXOXAEeHUs1 aKyCTU4eCKoro curHana ot npeobpasoBartens— Ao npeobpasosartens+, c;

Ug, Vo, Wy — MPOAOIIbHAs, nonepeyHas U BepTukarnbHas COCTaBMSAIOWME CKOPOCTU NTAaMUHAPHOTO NOToKa, M/C;
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U,, v, W, — BbIXO[IHON cuUrHan aHeMoMeTpa, COOTBETCTBYIOWNIA NPOAONLHONR, NONepeyHON U BepTUKarnbHOM
COCTaBMALWMM CKOPOCTU BETPa, M/C;

Uy s Va s Wy, , — 3HAYEHUSA U, v, @, NPY N-M U3MepeHuu, M/c;

Vg — NpoJonbHas coCTaBMsoLAA CKOPOCTU BeTpa, M/C;

Vi — nonepeyHas cocTaBnsioLLasa CKOPOCTU BETpa, M/C;

Vi — CKOPOCTb BETPa Ha MyTu NPOXOXKAEHNS 3BYKOBOW BOMHBI (v, = y/v2 +Vv3);

a — HanpasreHve BeTpa, onpeaeneHHoe No BLIXOAHOMY CUrHarny 3TarnoHHOTO AaTduka, B rpagycax;

0y  — a3UMyT HeBO3MYLLEHHOrO NOTOKa MO OTHOLIEHMIO K OPUEHTaLINN aHeMoMeTPpa NGO paBHBLIA asuMyTy
ocu aspodnHammuyeckoit TpyGbl OTHOCUTENLHO asuMyTa aHemMoMeTpa, NGO asuMyT, U3MEePEHHbIN
aTanoHHbIM AaTuyMKOM, B rpagycax;

o, — HanpasneHVe BeTpa, onpeAenieHHoe No BLIXOAHOMY CUrHaIy aHeMoMeTpa, B rpafycax, Mo oTHoLue-
HUIO K a3UMyTy aHeMoMeTpa a;

o,  — HanpaBneHue BeTpa, onpeaeneHHoe No BLIXOAHOMY CUrHasly aHeMoMeTpa, B rpajlycax, No OTHoLLe-
HUIO K a3UMyTy aHemoMeTpa b;

o, , — 3Ha4eHue o Mpn N-M U3MEepEeHUM;

o,  — BEKTOpHOe cpefHee o, B rpajycax;

ol — cKkansipHoe cpefHee o, B rpagycax;

A, — MOAYmb BEKTOPHOM PasHOCTU MEXAY U3MePEHHON CKOPOCTLIO BETPA U CKOPOCTLHO HEBO3MYLLEEHHOTO
noToKa B aspoanMHaMu4eckoin Tpybe nNpu asuMyTe o, M/C;

A, , —MOAyNb BEKTOPHON PASHOCTN MEXY BEKTOPaMM CKOPOCTY BeTpa, onpesieneHHbIMMI B kamepe C Hyre-

BbIM MOTOKOM BO34yXa, NPy asuMyTax aHeMOMeTpa o, U a,, M/C;

A, . m — MOAYNb BEKTOPHOI Pa3HOCTM MEX/Y N1-M W M-M 3Ha4eHNAMMN BEKTOPOB CKOPOCTU BETPA, NOfyYeHHbI-
MU B KamMepe C HyneBbIM MOTOKOM BO3AyXa Npu asuMyTe aHeMoMeTpa o;

o — yron cKroHeHUs ocu NpeobpasoBaTens No OTHOWEHUIO K FOPU3OHTaNbHOMY HarnpasfeHuo NoToka
BO34yXa B adpoanHammyeckoin TpyGe, B rpagycax (MonoXuTensHOMY 3Ha4eHUIo yrna cooTBeTCTBYeT
nonoxeHune ocu npeoBpasoBaTtens, HanpaBneHHOro NPOTUB BeTpa, BBEPX Haf ropuU3OHTaNbHOM
MMOCKOCTbIO, @ OTPULATENbHOMY — BHU3);

P — NOTHOCTb BO3ayxa, Kr/M3,;

Q — yrrnoBasi CKopoCTb BpalleHUs AaTumnKa No OTHOLLEHUIO K a3uMyTy, B rpagycax B cekyHay.

5 KpaTkoe onucaHue mMeToaoB

Mepea npoBegeHUEM UCTIBITAHUN PeLLeTKa aHEMOMETpa A0IMkHA ObITb OCMOTPEHA AS BbISIBIIEHNS BO3-
MOXHbIX MOBPEXAEeHWUI 1 NpoBepeHa Ha COOTBETCTBUE TeXHUYECKUM TpeboBaHUSIM, YCTaHOBIIEHHLIM U3rOTO-
BuTENeMm. TOYHOCTb pe3ynbTaToB W3MEepeHWd AorpkHa ObiTb oueHeHa M npeAcTaBrieHa B MNPOTOKOse
ucnbiTaHuii B cootBeTcTBUM ¢ UCO 5725-1 1 UCO 5725-2.

B xoae NpueMoYHbIX UCMbITaHUA BBINOSHSIOT:

- UCMbITAaHUE B KaMmepe C HyJIeBLIM NOTOKOM BO3ayXa — sl onpeaerieHns CMeLLeHUs HyIis aHeMoMeT-
pa B paboyem avanasoHe Temneparyp;

- UCTbITaHNEe B aspoaMHaMUYecKon Tpybe — Ans onpeaeneHusl OTKIIOHEHUS pesynbTata U3MepeHui
CKOpPOCTU (BEKTOpa) OT UCTUHHOIO 3HAYeHUA B paboyem ArManasoHe CKOPOCTEN U HanpaereHU NOToKa;

- ucnbiTaHne B 6apokamepe — ANs onpedeneHusa paboyero gvanasoHa NIOTHOCTU Bo3ayXa (XOTs pe-
3ynbTaTbl UBMEPEHUIA OT NJIOTHOCTU BO3AYyXa He 3aBUCAT, HO HEKOTopast MUHMMarlbHas MIoTHOCTL BO3ayXa He-
obxoarMMa Ans NpoxoxaeHUs AeTeKTUPYeMOoro akyCTUYeCcKoro curHana);

- UCMbiTaHUe B NMOJSIEBLIX YCIIOBUAX — AfS OLLEHKM BNUSIHWA Ha paboTy aHemoMeTpa NoTeHUNanbHo He-
6naronpusiTHLIX YCMOBUIA OKpYXKaloLLen cpeabl, TPyOHO BOCMPOU3BoANMBIX B nabopaTtopuu.

6 OcmoTp pelwieTKn nepen NPoBeAeHUEM UCNbITAHUN

HeobxoaMmo y6eauTtbes B TOM, YTO pelleTka OpUEeHTUpOBaHa U OTLIOCTUPOBaHa HaanexXaluum oGpasom,
Ha Hell HeT creaoB NOBPEXAEHWA, U OTCYTCTBYIOT NPENATCTBUS A9 NPOXOXKAEHUS YNbTPasBYKOBOTO CUrHara.

MamepsatoT 1 ykasbiBaloT B NMPOTOKONE UCMbITaHWUIA paccTossHUA Mexay npeobpasoBaTtensamu B nape u
CPaBHUBAIOT UX C PACCTOSIHUAIMU, YCTaHOBMEHHLIMW M3rOTOBUTENEM, C YH4ETOM [ONYCTUMBIX OTKIOHEHWIA (ecnn
3TW AaHHble coiepXkaTcs B JOKYMeHTauuu u3rotosutens). Ecnu pesynstatbl UsmepeHuid He nonagatoT B rpa-
HULbI AOMYCKa, TO UCTIbITAHUSA NPeKPaLLatoT.
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7 WUcnbiTaHne B Kamepe C HyneBbIM NOTOKOM BO3gyXa

7.1 Uenb ucnbiTaHuA

Llenbto ucnbiTaHUA B kKaMepe C HyNeBbIM MOTOKOM BO3AyXa SIBMSETCS onpedenieHue CMeLleHust Hyns
aHeMOMeTpa 1 BbiSIBNeHWs Npo6rieM, CBA3aHHbIX C ero CTUPOBKOW UMW rpadyupoBKOA.

BpeMsi 3a4epKku CUCTEMBI CKINaAbIBAETCH 13 BpeMeH NpoXOX4eHUs curHana yepes npeobpasosarenu n
3MEKTPOHHYHO Lienb. Hanuune Bo BpeMeHn 3aepXkki CUCTEMbI HECUMMETPUYHONM cocTaBnstoLet (koraa pas-
HOCTb MeXay BpeMeHaMu 3afepKKu Npy NMPOXOXKOAEHUN YrbTPa3ByKOBOro cUrHana B NpoTUBOMOSIOXKHBIX Ha-
NpaBneHVsX He paBHa HyIO) MPUBOANT K CMELLEHUIO HYNS ANS COOTBETCTBYIOLLEN COCTABNAOLWEN CKOPOCTU
BeTpa. OObIYHO CMeLLeHNe HYsl B 3HAUMTENbHON Mepe nckrrovyaeTcs npu TekyLlein o6paboTke curHana, ocHo-
BaHHOI Ha kanubposke narotouTens. OQHaKo CMeLLEHNe HYMNS MOXEeT M3MEHUTLCA CO BPEMEHEM, a Takke
6blTb 3aBMCUMbIM OT TemrepaTypbl. CMeLleHne Hyns onpeaensoT no pesynbTatam UCMbITaHUS pelleTkn B
KaMepe C HymneBbIM NMOTOKOM BO3AyXa (CM. NpurnoxeHue A).

7.2 MeToauka ucnbiTaHUn

7.2.1 Tony4atoT OT MSrOTOBUTENA TEXHUYECKNE XapaKTepUCTUKA Kamepbl C HYNEBbIM NOTOKOM BO3AyXa.

7.2.2 TMomellatoT peLleTky B Kamepy ¢ HyNeBbIM NOTOKOM BO3AyXa U OXMAAIoT, NoKa He CTabunnsnpyoT-
cA Temnepatypa 1 ABWKeHVe BO3AyXa BHYTPU Kamepbl. YBexaatoTcs B ToM, 4To aHeMoMeTp paboTaet, Ho Ha-
PEB PEeLIeTKN He MPOUCXOAMUT, B MPOTUBHOM CIyvae ero BbIKIo4atoT.

7.2.3 YcTaHaBnMBaoT BpeMs YCpeAHeHss aHeMOMeTPpa paBHbIM 3aaHHOMY (MCTOMNb3yemMoMy npu npu-
MEeHeHW aHemoMeTpa). BeHTUnATop B kamepe (Npy ero Hanu4um) AoMKeH OblTb BLIKIOYEH.

7.2.4 CHMAMaIOT NoKasaHus v PervcTprpytoT TeMneparypy, CKOpocTb U HanpasneHue BeTpa unu cocTas-
nsArLLMe CKOPOCTX BETPA, U3MepeHHble aHemomeTpom: (U, o, Jum (U, v, ,W, ,)- Haekc a o3HaqaeT asu-
MyTanbHYlO OPUEHTaLuIo aHeMOMeTpa B KaMepe C HYMeBbiM MOTOKOM BO3AyXa, a MHAEKC N — Homep
n3mepeHus.

7.2.5 TloBTOPSIIOT U3MepeHua no 7.2.4 He MeHee Tpex pas ¢ uHTepsanom 10 muH. Ecnu ana scex pe-
3ynbTaToB U3MEPEeHWUIn CKOPOCTY NOTOKA BO3AYXa NOIyHeHbl 3HaYEHUsI CMELLIEHUA HYNS B Npeaenax yCTaHoB-
NeHHbIX AOMyCKOB, TO CHMTAIOT, YTO aHeMOMeTp Mpollen AaHHoe WUcnbiTaHue. B MpoToKone MCnbiTaHui
yKasbiBaOT TemMrnepaTypy B KamMepe, MockomnbKy OT Hee MOXET 3aBUCeTb cmelleHue Hyna. Ecnm ana oagHoro
MW HECKOSbKNX PesyrbTaToB U3MEPEeHUA CKOPOCTM NOTOKa BO3AyXa MoslydYeHbl 3HAYEHUA CMeLLeHnsa Hyna,
BbIXOAsLLMe 3a Npeerkl AonycKa, TO aHeMOMeTP BpaKyloT, NPU YCrIoBMK, YTO B UCTIbITaHMKM Gbifia UCNosb3oBa-
Ha Kamepa C HyNeBbIM MOTOKOM BO3AyXa yTBEPKAEHHOTo TUna.

7.2.6 Ecnu B ncnbiTaHUAX UCNOJIb30BaHa KaMepa C HyNeBbIM MOTOKOM BO3AyXa HeYTBEpXKAEHHOro Tuna
Vi IPX 3TOM 17151 OZIHOIO UITN HECKOIBLKMX PE3y bTaToOB M3MEPEHUIA CKOPOCTU MOTOKA BO3AYXa NOSyYeHb! 3Have-
HWA CMeLLIeHUs HYNA, BbIXOASLLME 3a Npeaerbl 0NycKa, TO NPOBEPsAIoT, He 0BYCOBMNEHO U 3TO HaNUYUeM He-
KOTOPOrO OCTATOYHOTO ABWXKEHUSl BO3AyXa B UCMbITaTeNlbHOW Kamepe. [ns oTOro BbMUCNAIT MoAaynb
BEKTOPHLIX pasHocTer no gopmyre

Aypm= \/(Ual,, sina,, —U, msina, ,)? +(U,,cosa,, —U, ,cosa, ), (2

rAe A, , ,— MOAYNb BEKTOPHOI PAasHOCTU MEXAY N1-M U M-M 3Ha4YeHWsIMM BEKTOpa CKOPOCTU BETpa Npu asu-
MyTarbHOW OpueHTauum aHemomeTpa a.

Ecnu makcumanbHoe sHayeHue A, , . cocTaBnset He Gonee 10 % [ONYCTUMOrO cMeLleHuUs Hyns, To
cMelleHne cTabunbHO BO BPEMEHU U ABWKEHUEM BO3ayXa MOXHO npeHebpeyb. 3ateM nposepsitoT, He 06-
YCINOBMEHO N1 CMeLLieHNe OTpaXKeHUsIMU OT CTEHOK kamepbl. C 3TO Lienbio MOBOpavMBaloT peLleTKy B kamepe
BAONb €€ a3UMyTanbHOM OCY Ha NPUBNU3UTENBHO NOSTOBUHY Yria ee cuMMeTpun (Ha 60° Ans peLueTky ¢ yriom
cummeTpumn 120°) u oXXmnaatoT, Noka He cTabunuanpyeTcsl ABMXKeEHUE Bo3dyxa B kamepe. CHUMaoT nokasaHnsa u
perucTpupytoT CkopocTb U HanpaeneHue setpa: Uy, o,. Bo3aMoXHbI cnegytowue cutyauumu:

a) B oTcyTcTBME OTpaXKeHU OT CTEHOK CMeLLieHWe HYIsl He 3aBUCUT OT a3uMyTaribHOW OpueHTauum pe-
WweTkn B kamepe (0b6o3HauyeHHOW uHaekcamu a u b). B aTom crnyyae Moaynb BEKTOPHON pasHOCTU A, p, ONy-
YeHHbI No opmyne

=4/(U,sina, —U,sina )2+(U cosa, —-U,cosa,)?, &)
, b b b a a b b

6ynet HebonblnMm [He 6onee 10 % (U, + U, )/2]. Takum obpasom, Habniogaemble cMeLLieHns HyNs SBNsoTCs pe-
anbHbIMU 1 He CBA3AHBI C YCMOBUSIMU UCTIbITAHWUIA. CYUTAIOT, YTO aHEMOMETP He NpoLuen AaHHOe UCTbITaHue.

4
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b) Mpu HannunK OTpaXkeHNn OT CTEHOK CMELLIEHNE HYNMS 3aBUCUT OT a3uMyTanbHON opueHTauun peLleT-
KW B Kamepe, a A, , ABnseTcs GoMbLUMM. B 9TOM Ciy4ae KOHCTPYKLMIO KaMepbl C HYSIEBbIM NOTOKOM BO3AyxXa
noABepratoT COOTBETCTBYOLLEN MoAUDUKALNN.

Ecnn makcrmanbHoe sHadeHne A, |, . [cM. chopmyna (2)] He siBNsieTCs He3Ha4YnTENbHBIM M0 CpaBHEeHNo
C YCTaHOBMEHHbLIM A1 aHEMOMETpa A0MYCKOM Ha CMELLieHME Hynsl, To 6o aHeMoMeTp paboTaeT HecTabunb-
HO, NGO B UCNbITaTEeNbHOW KaMepe MMeeT MeCTO CIIULLKOM UHTeHCUMBHOe ABWXKeHue Bosgyxa. MpuHumaroT
Mepbl K TOMY, 4TOBbBI KaMepa ¢ Hyf1eBbIM MOTOKOM BO34YyXa HaxoAurach B COCTOSIHWN TEMIOBOro paBHOBECHS!.

7.2.7 TloBTOPSAOT UCMIbITAHME NO MPOBEPKE CMELLEHWS HYNS Npu TeMnepaTypax, CooTBETCTBYOLUMX Bep-
XHeWn N HWKHen rpaHuLam pabovero AnanasoHa Temnepartyp aHemomeTpa. [ng aToro HeobxogMma knuMaTu-
yeckasi kKamepa, BMelLatoLlas UCnbITaTeNbHY Kamepy C HyfieBbiM MOTOKOM BO3AyXa W 3MEeKTPOHHYIO Lierb
aHemomerTpa.

Mpy npoBeaeHUM UCTbITAHWSA NPU TeMMepaType, COOTBETCTBYIOLEN HUWKHel rpaHule pabodero guana-
30Ha, YUNTBIBAIOT cneaytowee. CMeLeHne HyNs 3aBMCUT He OT TemnepaTypbl Bo3gyxa, a oT TeMnepartypbl
npeobpasoBaTtens 1 aNeKTPOHHON Lien aHemomeTpa. Ecnun aHeMomeTp cHabxeH cucTemol nogorpesa npe-
obpasoBaTens, koTopas 0bbIYHO BKIOYAETCA MPU HU3KMX TeMnepaTtypax, To 4onycTumas Temneparypa npe-
obpasoBaTtenss MoxeT ObiTb Bbille YCTAHOBMEHHOW MWHWMAasbHOW TemnepaTypbl OKpyXatolen cpedbl.
MockoneKy Npv NpoBeAeHUN UCTBITAaHUA B Kamepe C HyneBbiM MOTOKOM BO3AyXa Nogorpes AoMKeH bbb Bbl-
KITFOYEH, HWDKHSAISA rpaHnua AnanasoHa TemnepaTyp B KNMMaTuydeckon kKamepe OOMKHa COOTBETCTBOBATL Hau-
MeHbLUeMy J4OoMYCTUMOMY 3Ha4YeHUIo TeMnepaTypbl NpeobpasosaTens.

8 WcnbiTaHue B aapoaMHamMm4yeckomn Tpybe

8.1 Uenb ucnbiTaHus

Llenbto ucnbiTaHns sBNsieTCsl onpeaenieHne OTKIOHEeHWS Pe3ynbTaToB U3MEepPEeHUn, Nony4YeHHbIX ¢ No-
MOLLbIO UCTIbITEIBAEMOro aHeMoMeTpa, OT 3a4aHHbIX 3Ha4YeHU CKOPOCTU NOToKa BO3Ayxa B aspoguHamuyec-
Kol TpyGe.

B noeansHoM cnydae yHKLMA OTKIMKA aHeMoMeTpa (ANnsl 04HON COCTaBNsIoWEeNn CKOPOCTN BeTpa) Mo-
XeT 6bITb 3agaHa no dopmyne (B.2), Ho Ansa peansHoi pyHKLMK OTKIUKA ByayT MMETb MECTO OTKITOHEHUS OT
yKa3aHHOW 3aBUCUMOCTU. DTU OTKITOHEHWS BKITOYaloT B cebs cmeLleHne Hyns (CM. pasaen 7) v NorpeLLHocTy,
06yCcnoBneHHbIE BO3MYLLEHNAMU NOTOKA 1 0BGNAcTAMU TEHWU, KOTOPbIe MOTYT BbiTh KONIMYECTBEHHO OLEHEHbI
Ha OCHOBE CpaBHEHWS CKOPOCTU M HanpaslieHnsi BeTpa, U3MepeHHbIX aHEMOMETPOM, CO CKOPOCTbIO BeTpa U
asuMyTanbHOW opveHTaLMen aHeMomMeTpa Mo OTHOLLUEHUIO K OCY MOTOoKa B aspoguHamuyeckor Tpybe cootseT-
cTBeHHO. OBbIYHO NorpeLllHOCT, 0BYCNOBNEHHbIE BO3MYLLEHUSAMU MOTOKa U 06MacTsAMM TeHU, YMeHbLIAoT ny-
TEeM BBeAeHWs MonpaBoyHbIX koaddurumeHToB Npu 06paboTke cUrHANoB B peXvMme pearibHOro BpeMeHu (CM.
npunoxexue B).

OTU NOrpeLLHOCTH 3aBUCST OT CKOPOCTU, a3uMyTa 1 yria CKIIoHeHUs! ¢ ocu npeobpasoBaTens Mo oTHoLle-
HUIO K FOPU3OHTaNbHOMY HanpaseHuto noToka. MNoaTtoMy AnA NonHoro uccnefoBaHWsa HeobxoQnMMo NpoBecTyr
oveHb DOMbLIOE YUCHO TPYAOEMKUX UsMepeHui. MNpyu NPUeMOUHBIX UCMbITAHUSIX NPUMEHSIIOT YNPOLLEHHYO
npoLeaypy, NpUHUMas BO BHUMaHue ToT hakT, YTO MakcMmanbHas U MMHUMarbHasi OTHOCUTEbHbIE NorpeLu-
HOCTM OBbIYHO UMEIOT MeCTO Npu NPUBNM3NTENBHO OAQHMX U TEX XKe a3uMyTe U BbiICOTe Haj YPOBHEM MOpsl B
LUIMPOKOM AuanasoHe 3Ha4YeHWI CKOPOCTU NoToKa Bo3dyxXa.

MuHumanbHble TpeboBaHUA K TEXHUYECKAM XapakTepucTukam aspoguHaMmuieckon TpyObbl, ucnonb3ye-
MOV Mpu NPOBeAEHUN NPUEMOYHBIX UCTIBITAHWIA, NPUBeAEHbI B NpunoxeHuu C.

8.2 lNpeaBapuTenbHble U3MEpPEHUs

B aspoanHamudeckux Tpy6ax ¢ 3akpbITEIMU UCTILITATENbHLIMUA CEKLIMSAIMUW HarnMumMe OTPaXXeHU OT CTeHOK
MOXET NPUBECTM K MOTPELLHOCTAM U3MepeHuii (cM. pasaen 7). NpuseaeHHyo HWke npoLeaypy NpPoBepkn 1c-
Monb3yioT AnNs KONUYECTBEHHOW OLIeHKM NMOorpeLUHOCcTU, 0BYCroBrieHHoW oTpaxkeHusamu. MpeasapuTensHo aHe-
MOMETP [OKEH YCMeLHO NPOUTU UCTIbITaHWE B KaMepe ¢ HyneBbIM NOTOKOM Bo3ayxa. BuiGop npoueaypbl
3aBMCUT OT HauUMeHbLLUEN CKOPOCTU BETpa, KOTOPY MOXHO peanu3oBaTb B aspoguHamudeckon TpyGe
(ocTaTouHOro ABWXKEHUsI BO3AyXa, ecrniv aspoaMHaMudeckas Tpy6a sakphbiTa).

a) B aspoavHamuyeckoi Tpybe MoxeT BbITh CO3/1aH MOTOK BO3ZlyXa CO CKOPOCTLHO HUMKE YPOBHS CMelLe-
HUA HyN4, AoNyckaemoro Ansa aHemomeTpa.

B aTOM crydae Npy MAUHUMAILHON CKOPOCTU MOTOKA BO3JyXa BLINOMHSAOT cneayowme AeAcTBUA:
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1) CHMMAIOT NoKasaHUa 1 PerucTpupyroT CKopocTb BeTpa U, Npu NATU 3HaYeHNAX asuMyTasnbHoro yrna
o, aHemoMeTpa B npedenax NoMoBUHbI yriia CMMMeTpUK pelueTku (Harnpumep o = 0°, a, = 15°, o5 = 30°,
o, = 45°, az = 60° Ans peweTkn ¢ yrnom cummetpun 120°).

2) Ecnu Bce 3HaveHus U, paBHbl UK HUXE AOMYCTUMOrO 3HaYeHUst CMELLIeHNA HYMS, TO NorpeLlHocTs-
MU, 06YCNOBMEHHBIMU OTPAKEHUAMMN, MOXKHO NpeHebpeyb.

b) B aspoanHamuyeckoi Tpybe He MoxeT BbITb CO34aH NOTOK BO3JyXa CO CKOPOCTLIO HUXKE YPOBHS CMe-
LLeHWs Hynd, gonyckaemoro Ans aHemomeTpa. B aTom cnyyae BbINOMHAOT cneayoline 4eAcTBUSA:

1) B aspoanHamudeckoli Tpybe co3gatoT NOTOK BO3AyXa C HaMeHbLLEN BO3MOXHOW ckopocThio U, B 3a-
AaHHOM HanpasneHuu.

2) PerncTtpupytoT peaynbTaTbl U3SMepeHuin cCKkopocTu 1 HanpasneHus setpa (U, o) Npu Nt 3HaYeHnax
asyMyTanbHOro yrna o, aHemomeTpa B Npeaenax nosioBrHbI yria CUMMETPUM PELLIETKN.

3) BblMuCnsAOT Mody b BEKTOPHOW pasHOCTU MeXay 3Ha4YeHUAMN CKOPOCTU MOTOKa BO3AyXa B a3poau-
Hamu4eckoli Tpybe, N3MepPeHHBIMU C MOMOLLLH aHEMOMETPa W 3adaHHbIMK no dopmyne

A, = (U, sino, —Upsinag)? + (U, cos a, —Ug cos ag )2, (4)

roe A, — cyMma BCex MorpeLuHoCcTel, BKItoYas CMeLLeHne Hyns, BO3MYLLeHUe NoToka U OTPaxKeHUA.
4) OueHvBaloT pacnpeaeneHue A, Ans Bcex NATU 3Ha4eHWi o, Ecnn pasHocTu coctaensaioT He 6onee
10 % oT cpedHero, To NOrpeLHOCTAMM, 06YCNOBNEHHBIMA OTPaXXeHWEM, MOXHO NpeHebpeyb.

MpwnmedaHune— MoCcKonbKy NOrpeLHOCTH, OGyCrOBINeHHbIe BO3MYLLEHWEM NOTOKA, YBENMHUBAIOTCA NPY yBe-
TIMYEHMU CKOPOCTK BeTpa, Npoleaypa NpYMeHMMa TOMBKO NPpY HU3KMX CKOPOCTSIX BETPA, NPU KOTOPLIX, B COOTBETCTBUMN C
OOKyMeHTauuel M3roToBuTens, NorpelHocT, 00yCroBMNEHHbIE BO3MYLLEHMEM MOTOKa, 3HAYNTENIBHO HUXKE CMeLeHns
Hyns.

8.3 MeToauka UcnbiTaHU

8.3.1 N3MeHeHUe HanpaBneHUA BeTpa NpyU PUKCUPOBAHHOW CKOPOCTHU

MorpellHoCTb ckopocTy BeTpa U, 1 HanpaBsfeHns BeTpa o, Mo OTHOLIEHWUIO K UCTUHHBIM 3HAYEHUAM
onpeaensoT NyTeM U3MEHEHUS OpUeHTaLUM aHeMOMETpa Mo OTHOLLEHUIO K HanpasneHuo NoToka Bo3ayxa
Npu pasHbIX 3HAYEHUsIX CKOPOCTU BeTpa B aspoanHamunyeckoii Tpybe. PelueTky nosopaumsaioT ¢ lwarom He 60-
nee 5° B npegenax nonHoro asumMyTanbHoro yrna (360°). B kaxxgom nonoXeHun pelueTkd curHan ycpeaHsiioT
Ha uHTepBarne speMeHu He MeHee 30 ¢. YTobbl NoNy4YnTL 4OBEPUTENbHBIA MHTEpBa ANs KaXaoN TOYKA No cTa-
TUCTUYECKOMY pacripefeneHuto pesynbTaToB N3MepeHUin, ycpeHeHe MOXHO NpoBoAUTb nocne cbopa Bcen
nHpopmaLun (T. €. He B pexxume pearnbHOro BpeMeHu). [Insa Kaxkaon opueHTaLmm pelueTku UcnbiTaHe npoBo-
AAT, No KpailHei mepe, Npu NATU PUKCUPOBAHHBIX 3HAYEHUAX CKOPOCTU BO BCeM paboyeM ananasoHe ot U,
A0 U, 3HaYeHnst ckopoCTy BbIBUPalOT TakuM o6pa3om, 4Tobbl OHW Bbiny MPUGNM3NTENBEHO paBHOYAANeHb!
Apyr oT gpyra B niorapucdmuydeckom maclutabe. PekoMeHayeMble 3HaYeHNs1 CKOPOCTM NOTOKA BO3AyXa B a3po-
AnHamuyeckoi Tpy6e (B npoueHTax U, ..): 10 %; 18 %; 32 %; 56 %; 100 %.

YcTaHaBnuearoT 3aaHHyo CKOPOCTbL MOTOKa BO34yXa B aspoanHamuyeckor Tpybe ¢ MmakcumarnbHOW Tou-
HOCTbIO, OTKINOHEeHWe He AorkHO npesbiwaTth 10 % npuMBeaeHHbIX BbILLE 3HAYEHUA.

AHanuanpyloT pesynbTaTbl UCTBITAHWUIA NS onpeaeneHns Hauxyawen n Haunyyllen opMeHTauum pe-
LUETKM (MakcMmanbHoe 1 MUH1MarnbHoe cMmelleHne ). OObIYHO 3TU OpUEHTAaLMMN He 3aBUCST OT CKOPOCTH NOTOKA
BO34yXa.

MpunmedaHune— OObHMHO HamxyaLasi M Hauny4las opueHTaumMmn GyayT pasHbIMU B 3aBUCMMOCTM OT TOrO, Ka-
KOe CMCTEMaTU4eckoe CMeLeHne paccmaTpyBatoT: Mo CKOPOCTU UMK MO HanpaeneHuio NoToka Bo3ayxa. [ns HeKOTopbIX
KOHCTPYKLUMI aHEMOMETPOB HaunXygwas OpueHTauMs B OTHOLLUEHUU U3MEPEHUs HanpaBeHns BeTpa COBNagaeT C Hanmnyu-
e opueHTaumuelr B OTHOLLIEHNN U3MEPEHUsI CKOPOCTU BETPa U Hao0bopoT.

8.3.2 N3MeHeHUe CKOPOCTU BeTpa NpU HauxyLlend U Haunyullen opueHTaLusax

OnpeaensioT 3aBUCUMOCTb CUCTEMATUYECKON NOrPeLLHOCTU OT CKOPOCTM BETpa NyTeEM U3MEHEHNS CKO-
POCTW NOTOKA B aspoAnHaMu4eckon Tpybe npu Hanxyawen U Hannyylen opueHTaLmnsaX peweTki aHeMomeT-
pa. Ecnu ans pasHbix AnanasoHoB CKOPOCTU MOTOKa BO34yXa 6bifA BbISIBNEHEI MHOrOKpaTHbIE Hamxyawme 1
Hauny4Lne opueHTaLn, TO UCTIbITaHUE BbINOMHAIT B MOSIHOM 06beme Anst KXol U3 Takmx opueHTauui. Pe-
3ynbTaT U3MEepeHniA Nony4vaoT yepeaHeHneM Ha uHTepsane He meHee 30 ¢. YTobbl nony4nTb 4OBEPUTENBHBIN
MHTepBan ANs KaX4on TOYKU MO CTaTUCTUHECKOMY pacrpedeneHuo pesynbTaToB U3MepeHun, ycpeaHeHue
MOXHO MPOBOAUTL Nocne coopa Bcer MHdopMaLMn (T. €. He B pexrme pearnbHoro BpemeHn). Mameperus npo-
BOAAT Mpy AECATU 3HAYEHNAX CKOPOCTU MOTOKa BO3AyXa, BbIGpaHHbIX TakuMm 06pa3oM, 4Tobbl OHM Bbinn Npu-
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6nmsuTenbHO paBHOydaneHHbIMA Apyr oT Apyra B norapudgpmudeckom macwrtabe. Mpu atom 3a U,
NPUHUMAIOT HaUMEHbLLYHD CKOPOCTb, MPW KOTOPO BO3MOXHO nogdep>aHue ctabunbHOro notoka Bosgyxa B
aspoanHammdeckoin Tpybe. B kayecTBe MUHUMaNbHOM CKOPOCTU NoToka Bosayxa BelbupatoT 1 % U,,,,. Peko-
MeHyeMble 3HaueHUsi CKOpPOCTel NoToka Bo3dyxa B aspoanHamuyeckon Tpybe (B npoueHTax U ,,): 1.0 %;
1,7 %; 2,8 %; 4,6 %; 7,7 %; 13 %; 21 %; 36 %; 60 %; 100 %.

[N HekoTopbIX aspoanHaMudeckunx Tpy6 aHaveHne 1 % U, MoxeT BbiTb Hke U, B 3Tom cnyyae pe-
KOMeHAyeMble 3Ha4YeHWNA CKOPOCTX MoToKa Bo3ayxa (B npoueHTax U,,,) 6yayT cneayowmmu: 2,0 %; 3,0 %;
5,0 %; 7,0 %; 11 %; 18 %; 27 %; 42 %; 65 %; 100 %.

8.3.3 BHeoceBou curHan

MosTopsitoT npoueaypbl 8.3.1 1 8.3.2 Npu opueHTaLMUKU akyCTUYECKOro U3MEPUTENS Noa yrnamm cknoHe-
HWA @, paBHbIMK £ 15°,

Ecnu aHemomeTp npeaHasHadeH Ans onpeaeneHuns ropusoHTanbHbIX COCTaBMSAOLLMX BEKTOPa CKOPOCTH
BeTpa, To pesynbTar uamepeHwuin U, cpasHusatoT ¢ Uycos ¢.

Ecnu aHeMomeTp npeaHasHaveH 48 U3SMepPEHUs BeKTOpa CKOPOCTU BETPa B TPEXMEPHOI CUCTEME KOOP-
AnHaT, To pesynbTaT usmepeHuid U, cpasHueatoT ¢ U,

8.3.4 BekTOpHOe ycpeaHeHue

O6bI4HO crucTema o6paboTku curHana aHemMoMeTpa Ans Nosy4YeHns 3Ha4eHUsi CKoOpocTu BeTpa BbINos-
HsIeT onepaLuio Tak HasblBAaeMOro «BEKTOPHOIo YyCpeaHEeHNs» , OCHOBAHHOO Ha NOMYYEeHUN CpeAHNX 3Ha4YeHWI
NPOEeKLUMIA BEKTOpA CKOPOCTW BETPa Ha OCK NPSIMOYroNbHOM CUCTEMbI KOopAMHAT No dopmyne

U,=@,) +(.) +@,)°, a, =arctg(*fa} (5)

tu,

rae u,— usmepeHHas npoaoribHas coCcTaBnsALLAas BeKTopa ckopocTu BeTpa. MNonoxuTensHbIn 3HaK U, (Npy
va = 0) cooTBeTcTBYET 00 = 0°;
v, — U3MepeHHas nornepevHas CocTaBnsaoLLas BeKkTopa ckopocTu BeTpa (npu o = 90° s3HaveHune v, NpuHs-
TO NOMOXUTENbHBIM, Us = 0).
Ty
X

Yron, O]'IpeﬂeﬂﬂeMbllz BblipaXkeHnem arctg( }, HaxogAT no Tabnuue 1.

Tabnwuuya 1

[uanasoH 3HaveHui dyHkumu arctg (Xj s
X

ty rpagyc
y X arctg| T~ papy
or oo
>0 >0 arclg (XJ 0 <90
20 <0 180 — arctg (Xj >90 <180
X
<0 <0 180 + arctg [Xj > 180 <270
X
<0 20 ( > 270 <360

8.3.5 CkansipHoe ycpeaHeHue (Heobsi3aTenbLHoe)
B HekoTOpbIX Cry4asx TpebyeTcst UMUTALMSA OTKNWKA KPbINbY4aToro aHeMoMeTpa, YTO COOTBETCTBYET Bbi-
YMCMEHNIO TakK HasbiBAeMbIX «CKamNsIPHBIX CPEAHNUX:

Ug= Ju2+v2+w2, a = arctg [iv"”]. (6)
+

Tu,
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BeinonHeHue npoLiedypbl CKanspHOro ycpeAHeHUs NpoBEpsitoT, Bpallas aHeMOMETP BOKPYT asnMyTarb-
HO OCM C MOCTOSIHHOW YIIOBOI CKOPOCTbLIO (2 B TeYeHWe uHTepBana ycpeaHeHus t,. B aTom criydae nsmepeH-
Hble ckopocTu U, n U, 6yayT pasnuunbl: U, = U, To ecTb ckarsipHoe cpefjHee He 3aBUCUT OT o, B TO BPEMs! Kak
BEKTOpHOE cpeaHee CTPEMUTCA K HyIO C POCTOM £, B COOTBETCTBUN € (hOpMyIIoN

sinQt,
= . 7
oL (7)

U

A

MpwumedyaHune— Hanpaktvke 3Tu paBeHcTBa cobnogatoTcs NPUGNMKEHHO C yYETOM TOYHOCTM aHEMOMETpA.

Mpun onpeaeneHnn HanpasneHns BeTpa B criydae CKansipHoro ycpeHeHUsl BO3HUKaeT AononHuTenbHas
npobrema, u3BecTHas kak «npobrnema nepeceveHuns Cesepa». YacToTHoe pacnpeaernieHne HanpasneHui npu
nepeceyerHun Cesepa (T. e. npu nepexoge ot 360° k 0°) ctaHoBUTCA GuMoaansHLIM. B aTOM cnyyae nepepg
ycpeaHeHeM pacnpegeneHue AoiKHO BblTb «CKIeeHo» B COOTBETCTBYIOLLEN TouKe No oTHoLeHuto K CeBepy,
4YTO MOXeT OblTb peannsoBaHo pasHbiMK anroputMamiu. NpaBUNbHOCTL anropuTMa, peanu3oBaHHOro B aHe-
MOMeTpe, NPOBEPSIT, U3MEHSS a3nuMyT aHeMomeTpa oT 355° go 5° Bo Bpems MHTepBana ycpegHeHus npu
CUMMETPUYHOM asumyTasibHoOM pacnpegeneHum no otHoweHuto k 0°. MpocToe ycpeaHeHWe Mo yriy AacT o =
= 180°, B TO Bpems Kak npu npasusibHOM anroputMme AoSHKHO BbITb NMoyyeHo HanpaeneHue setpa o, = 360°
(B Npegenax 3HavyeHWin TOYHOCTHBIX XapakTepUCTUK aHeMoMeTpa).

M pumMmevyaHne — BbInonHeHue BbilLEONUCaHHON npoueaypbl He No3BONAeT NONy4YUTh MNOJNTHOE A0Ka3aTenbCTBO
TOro, YTO UMUTUPYETCA OTKIUK KPbINTbYaToro aHemomeTtpa. B onucaHHbIx YCnoBusx UCNbITAHWA pe3ynbTupytowmne Hanpas-

NeHus o, W o MAEHTUYHbI. YTOBbI yCTAHOBUTL Pa3nuyunst MeXay o, U o, HEOOGXOAUMO NPOBECTU YCPEAHEHMNE MO PasHbIM
asumyTaMm o, U ckopocTam BeTpa U,

9 UcnbiTaHue B 6apokamMepe (Heobs3aTenbLHOE)

9.1 Uenb ucnbitaHusa

UamepeHue BpeMeHU NPOXOKAEHUS akyCTUYECKOro curHasa ocyLecTBMMO TOSLKO B TOM Crlyyae, ecnu
3HaYeHWe NPUHATOro CUrHana NpeBbIaeT Nopor 0bHapyXeHusl. Y poBeHb NPUHUMaeMoro curHana 3asucuT ot
COCTOSIHMS CMosi BO3AyXa Mexay usny4yaTtenemM u NpUeMHUKOM, NOCKONbKY 3 deKkTUBHOCTL paboTbl Npeobpa-
30BaTenen 3aBUCUT OT TOTO, HACKOSMbKO COrnacoBaHbl BONHOBOE CONPOTUBNEHUEe MeMBpaHbl NpeobpasoBare-
na wn cpeabl. Ons GOMbLUMHCTBA KOHCTPYKUMIA NpeoBpasoBaTeneit aggeKkTUBHOCTL Nepeaadn u npuema
nNpubnM3nTensLHO NponopuuoHanbHa Z = p - ¢, T. €. NPOU3BEAeHUI0 NNOTHOCTU BO3AyXa p Ha CKOPOCTb 3BYKa C.
MoaTomy 061yt aheKTUBHOCTb, ONpeaenaeMyto Kak OTHOLEHWe 3HepPruu NPUHATLIX 3BYKOBbLIX BOSTH K 3HEp-
MK NepefaHHbIX, BLIMUCTISIOT Kak Z 2 = (p - ¢)2. Ans o6HapyxeHWs nonesHoro curHana Ha ¢oHe HensGexHbIX
TENOBbIX, 3NEKTPOHHBIX U aKYCTUYECKUX LIYMOB HEO6X0AUM MUHUManbHLIN YpoBeHb addekTuBHOCTU. Bon-
HOBOE CONPOTUBIIEHNe Bo3ayxa Z 3aBUCUT OT aTMoccepHOro AasneHus, TemnepaTtypbl U BNaxHocTu. Beuay
€CTEeCTBEHHOWM U3MEHUMBOCTM 3TUX NapameTpoB 3HaveHue Z 2 MOXeT CHUXaTbcA Ao 70 % CBOEro cpeaHero
3HaueHWs B 4aHHOW MecTHOCTM (cMm. [1]), npy aTom Z Taioke YMeHbLUaeTCs NpY yBeNUYeHUN BbICOTbI Haj YpoB-
HeM Mopsi. TouHast (hyHKLMOHarnbHas 3aBUCUMOCTb Z OT BLICOTLI MecTa obycnosneHa npodunamm Temnepary-
pbl U BNaXXHOCTW B pearbHbIX ycroBusx. Moatomy makcumanbHaa pabodasa BbicoTa Hag ypoOBHEM MOpsl He
MOCTOSIHHA U 3aBUACUT OT NapamMeTpoB COCTOAHUA aTMocdepbl. TeM He MeHee, ANA NPaKTU4ecKoro NpuMeHe-
HUSI MOXeT ObITb onpefeneHa cTaHAapTHasA MakcuManbHaa pabovas BeiICOTa Hag YPOBHEM MOPS C UCTIOSb30-
BaHMeM cTaHaapTHol aTtMmocdepol’). B Tabnuue D.1 (npunoxexus D) npuBegeHa 3aBUCUMOCTb BOJTHOBOTO
COMPOTUBIEHMS cpeabl U yMeHblueHUs 3peKTUBHOCTU OT BLICOTbI Hag YPOBHEM MOpPA, NOMYYeHHas ¢ Uc-
nonb30BaHMeM cTaHAapTHON aTMocdepsl.

Pabounii gnanasoH aHeMomeTpa No BOSIHOBOMY COMPOTUBMEHWUIO cpeabl Z, UMW, YTO 3KBUBASIEHTHO,
MakcumanbHasa paboyas BbicoTa Haj YPOBHEM MOPA, MOTYT BbITb onpeaeneHsbl ¢ ucnonb3osaHWem bapoka-
mepebl. B nocneareir rpacde Tabnuupl D.1 (npunoxeHus D) npuBegeHbl 3HaYEHUA AaBNeHUA Npu gonyLieHun
06 130TepMUYECKOM pacLUMPeHUU, NOCTOSIHCTBE COCTaBa ra3oBO CMEecH N CBONCTB NOBEPXHOCTHOIO Cros
cTaHdapTHOWN aTMocdepsl, AN KOTOPbIX NOMyYeHbl 3HAaYE€HUs1 BOSTHOBOTO CONPOTUBNEHUSA, NPUBEAEeHHbIE B
COOTBETCTBYIOLUMX CTPOKAX.

" B Hacrosiwem cranpapTe «cTaHgapTHast atmocepa — ato U.S. Standard Atmosphere, T. e. crangapThas ar-
mocdepa, ncnonesyemasi B CLUA. B Poccuiickon ®epepaunn pevicteyet FOCT 4401—81 Atmocdpepa ctaHaaptHasi. MNa-
pameTpsl.
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9.2 Annapartypa

AHeMoMeTp AoMKeH BbldaBaTe cooblieHe 06 owmnbKe, ecnn ypoBeHb CUrHama CHUXKaeTCs HUXe ycTa-
HOBMEHHOro NoporoBoro aHaveHnsa. O6beM 6apokaMmepbl 4oKeH BbiTb A40CTAaTOUYHBIM, YTOOLI B HEE NoMecTu-
naco peluetka aHeMomeTpa. B 6apokamepe A0MKHO BbiTb YCTPONCTBO KOHTPOMS AABMEHNS B yCTAHOBIEHHOM
AN aHeMoMeTpa AnanasoHe B npegenax norpewHoctn 10 rfMa.

Ecnu koHCTpyKUMen aHemomeTpa He NpedycMoTpeHo hopMUpoBaHme coobLLEHMS, MoKasbiBatoLLero no-
TEPH NPMHUMAEMOTO CUrHana, To KOHCYNbTUPYIOTCSA C U3roTOBUTENIEM aHEMOMETpPa O crnocobe, KakMM MOXHO
0BHapyX1Tb NOTEpto curHana.

9.3 MeToauka ucnbiTaHUM

Ana onpeaeneHns MUHUManbLHOMO 3KBMBANEHTHOrO AaBMeHWUs p, UCMOMb3yoT AaHHbIe Tabnuuel D.1
(Npunoxexune D) 1 oTkaumBatoT Gapokamepy cOOTBETCTBYOLWMM 06pazom. OkuaaloT, noka TemnepaTtypa Bo3-
Jyxa B kamepe He NpuUaeT B paBHOBECKE C TEMMNePaTypor CTeHOK kamepbl (06bIYHO He Bonee 1 MuH). Mposepa-
tOT, He Bbl4aeT N1 aHeMOMeTp cooblueHne 06 ownbke.

MpumeyaHue—Tlocne GeiICTPOro pacwvpeHnst Bo3gyxa B Kamepe ero Temneparypa noHwxaercs (npouecc
aanabaTnyeckoro pacwmpeHus), YTo Npy TennbiX CTeHKax Kamepbl NPUBOAUT K MOSIBNIEHMIO KOHBEKLMOHHBIX NOTOKOB. B
aTON CVITyaLWIVI yCTpOI;ICTBO aBTOMaTN4eCKOro KoHTpons pa60Tb| aHeMoMmeTpa MOXeT owunbo4Ho BblaaTtb COOSLLLEHVIe O He-

UCMPaBHOCTU U3-3a CINMLLUKOM GOMbLION pa3HuLbl pe3ynbTaToB U3MEePEeHNIn CKOPOCTMU 3BYyKa AIsi pa3HbiX NyTew 3BYKOBOW
BOJHbI.

10 UcnbiTaHus B noneBbIX YCNOBUAX

10.1 Uenb ucnbiTaHua

JTabopaTopHble yCNoBUst HE NMO3BOMNSIOT NMPOBECTU MPUEMOYHBIE UCTILITAHUSI B HeobxoanmoM obbeme.
Hanpumep, aspoamHaMmuyeckas Tpyba He No3BosnisieT BOCMPOM3BECTM BECb AUaANa3oH UHTEHCUBHOCTU U CNEKTP
atMmocdpepHon TypbyneHTHOCTU. MiccneqoBaHus NokasbIBaloT, YTO MOTPELIHOCTU, 0BYCnoBEHHbIE BO3MYyLLE-
HUeM rnoToka 1 06nacTAMU TeHW, B HEKOTOPOI CTeNeHN 3aBUCAT OT XapakTepUCTUK TYpOyneHTHOCTM NoToka.
PasznuyHble Buabl 0CaAKoOB, HanpyuMep nepeoxiiaXAeHHbIA A0XKab, Takke ABNAITCA NPUMEPOM MOroAHbIX
YCMOBUIA, KOTOPbIE CNIOXHO BOCNPOU3BECTU B nabopatopuu.

BonbLwMM HegocTaTKOM UCMBITaHUIA B MONEBLIX YCNOBUAX ABNSAETCS TO, YTO YCIIOBUSIMA UCTILITAHWIA He-
BO3MOXHO YNpaBnsTh, YTO 3aTpyaHseT obecneveHue Tpebyemoil BapuaTUBHOCTU.

B HacTosiLeM pasgene npuseaeHbl TONBKO MUHUMAalbHbIE TpeboBaHUs K yCIIOBUSIM NPOBeAEHUs norie-
BbIX UCMNbITaHWA. MNoapo6GHoe pyKOBOACTBO MO NPOBEAEHUIO U OLIEHKE pe3yribTaToB MOJSIEBbLIX UCTIBITAHUN He
BXOOWT B 06NacTb NpUMeHeHNa HacTodALero cTaHaapTa.

10.2 MpoAOMKUTENLHOCTb UCTILITAHUA

[na aHemomMeTpa, NpegHasHauvYeHHoro Ans aKcnyaTalmm B HeobCnyKuBaemom pexxume paboTbl B Teve-
HUe AnUTenbHBIX NepUoa0B BPEMEHN, MOSHLIE MPUEMOYHBIE NOMeBble UCTIBITaHUA A0MKHbI GbITb NPOBEeAeHbI B
YCroBusiX, NpeacTaBUTeNbHbIX 41 BCEX BPEMEH roga.

10.3 MecTo npoBeaeHUs UCTIbITAHUN

10.3.1 lMpocTpaHcTBeHHasA OQHOPOOHOCTb
MecTo MCnbITaHNA AOMKHO COOTBETCTBOBATL OCHOBHBIM TPEBGOBaHMSM K MECTY pasMelLeHUs MeTeopo-
norM4ecknx HaseMHbIX aHeMoMeTpoB, kak yctaHosneHo B WMO CIMO Ne 8 n ASTM D 5741, uytobbl obecne-
YATb COOTBETCTBYIOLLYIO CTENEeHb OAHOPOAHOCTI XapaKTEPUCTUK OKpYKatoLLein cpeabl B MecTe UCTbITaHUs.
10.3.2 Knumar
Knumart B MecTe pasmMelleHns aHeMoMeTpa AoSKeH GblTb aHanorMiHbIM KnMmarty B npeanonaraemMbix
MecTax ero npuMeHeHusl. BaxkHbIM1 cOCTaBNAOWUMA KMMaTa SBAAOTCS:
pacrnpegeneHue ckopocTeln 1 HanpasreHuin BeTpa (po3a BeTPOB),
pacnpegeneHne TemnepaTyp,
- pacnpegeneHune A0XKAEBLIX OCAKOB,
Hanu4yne ocagkoB APYrMX TUNOB,
Hanuyne N NHTEHCUBHOCTL 06neaeHeHNs.

10.4 UcnbiTaTtenbHoe o6opynoBaHue

10.4.1 JTanoHHbIN A4aTUNK CKOPOCTU BeTpa
B6nun3n aHemomeTpa Ha TOW e BbiCOTe YCTaHaBMUBAOT OAUH UM HECKOMNBKO A4aTYMKOB CKOPOCTU BeT-
pa. MockonbKy He cyLuecTByeT aTanoHHOro AaTyuka, KOTOpPbIA MOXHO Gbifio 6bl UCMONL30BATL B pasnnyHbIX
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NoneBbIX UCTILITaHUAX, BLIBUPAIOT AaTYMKM C U3BECTHLIMU METPOMOTrMYECKUMIA XapakTepucTUKaMu, NpeanoY-
TUTENbHO OCHOBAaHHbIE Ha (hU3UYECKOM NPUHLMUME U3MEPEHUIA, OTIIMYHOM OT TOTO, YTO UCMOSb30BaH B aHEMO-
meTpe. TakuMm o6pasoMm, MOXHO OXuaaTb 4YTO, MO KpailHei Mmepe, HeKoTopble (haKTopbl COCTOSIHUA
oKpyxatowein cpelbl, KOTOpbIE CUMTAIOTCA KPUTUYECKUMN ONA NPUeMKU aHemomeTpa, He 6yayT okasbiBaTb
CTOfb Xe CYLIEeCTBEHHOrO BIIMSAHNA HA XapaKTepUCTUKW 3TaSIOHHOTO AaTumka ckopocTy BeTpa. OaHako, us-aa
OTHOCMTENBHO BbICOKOW YCTOMYMBOCTU aHEMOMETPA K U3MEHEHUIO YCNOBUIA Cpefbl, CyLLEeCTBYET BbiCOKas Be-
POATHOCTb TOrO, YTO 3TANOHHbLIA AaTYMK CKOPOCTM BeTpa noTepseT cBou (yHKUMOHaNbHbIE Ka4ecTBa, B TO
Bpema kak aHemomeTp Byaet npogonxkatb pa6oTath. [aHHyo cUTyauuio Nerko o6HapyXuTb, YCTaHOBUB Ha
MecTe UCMbITaHUS eLle oAMH aHeMOMeTp.

NpunMeyaHwme— [uanasoH ycnosui NPUMEHEHUA MEXaHUYECKNX 4AaTHUMKOB CKOPOCTU BETPA, UCTOSb3YEMbIX B
KauyecTBe STASIOHHbIX JaTYMKOB, MOXET HE OXBaTbIBaTh BECb ANANA30H YCOBMI NPUMeEHEHUs1 aHemomeTpa. Moatomy ans
HEKOTOPbIX YCIOBUIN UCTILITAHUA CPABHEHNE C TAKMM AaTYMKOM MOXKET OKa3aTbCsl HEBO3MOXHbIM.

Ecnu B KayecTBe 3TanOHHOrO UCNOMbL3yeTCH APYro aHeMOMETP, TO OH [IOIMKEH UMeTb BOMbLLUO yron
npueMa n BHOCUTb MUHUMATbHbIE UCKaXKEHUA B MOTOKU BO3AyXa Ha MecTe ucnbitaHuia (cm. [2], [3]).

BriGpaHHOe paccTosiHue Mexay aHeMOMETPOM W 3TafoHHBIM AaTYNMKOM B FOPU3OHTaNbHON MIOCKOCTU
npeactasnseT coboin KOMMNPOMUCC MeXxAay ABYMA B3auMouckNovaowmmn TpebosaHusasMu. PacctosHne gon-
XKHO 6bITb!

- 6onbwmmM, 4To6bl U3bEeXaTb B3aMMHOTO BAMAHUA U3-3a NperpaxaeHrsa notoka,

- MUHUMarnbHBLIM, YTOBbI Ha pacxoxaeHue B pesynbTatax UsMepeHuin He okasbiBara BusiHue NpocTpaH-
CTBEHHaA HEOAHOPOAHOCTb MOTOKA BO3AyXa.

Kak npaBurio, MMHUMarbHoe paccTosHue Mexay AaTynmkamn QOMmMKHO BbiTh B AecATb pa3 6osblue BHeLW-
Hero gnameTpa MexaHudyeckoro gatduka. MakcumanbHoe pacctoaHue AomkHO 6biTb 10 M. JluHKA, coeauHaio-
Wwaa ocu AaTyvkoB, AoSKHA ObITb NepneHAuKynapHa npeobnagaolwiemy HanpasneHuio BeTpa. Ecnum
NPUMEHSIOT HECKOSIbKO 3TaNOHHBIX AaT4YMKOB, TO UX cneayeT pa3MellaTb Ha 0AHON NMMHUK, YTODbI MakcuManb-
HO YMEHbLUNTbL CEKTOP BETpa ANA UCKMIOYEHUA €ro U3 OLLEHKM.

10.4.2 BcnomoratenbHble AaTYUKU

BcnomoraTenbsHble gat4uku UCNOMb3yoT ANs usMepeHns NapamMeTpoB OKpyXXatoLlen cpeabl, 3HaHue Ko-
TOpPbIX BaXKHO NPU NPOBEAEHNW MPUEMOUHBIX UCTILITAHUIA, A TaKKe AATYUKA, MO3BOISIOLLME U3MEPUTD, MO Kpai-
Hell Mepe, Te nMapameTpbl, KoTopble nNpuBedeHbl B 10.3.2. BcnomoraTtenbHble AaTyvku ycTaHaBnvMBaloT C
YY4ETOM OCHOBHbIX TpebOoBaHUN K MeCcTy pasMeLleHUs] MeTeopOoSIorMYeCcKUX Ha3eMHbIX aHEMOMETPOB, Kak
yctarosneHo 8 WMO CIMO Ne 8 n ASTM D 5741.

10.5 OueHKa pe3ynbTaToB UCMbITAHUNA

10.5.1 HeucnpaBHoCTU

B npoTokone ncnbiTaHnin onncbiBatoT NPUPOAY BO3HWKLLENO NOBPEXAEHNS UM HEMCMPABHOCTU, YacToTy
€ro nosiBNeHns N 06CToATENbCTBA, KOTOPbIe MOTYT cTaTb NPUYMHON MOBPEXAEHWS UMM HEUCNPaBHOCTMU.

10.5.2 ABTOMaTuU4ecKUil KOHTPONb paGoToCcNOCO6HOCTM aHeMOMeTpa

Ecnu ycTpoiicTBO, peanuaytoLlee anropuTMbl aBTOMaTUYECKOro KOHTpona paboTocnocobHOCTN aHeMo-
MeTpa, BblaeT KoAbl 06HapyKEeHHBbIX OLUMBOK, TO 3TM OLUMBKM OTHOCHT K COOTBETCTBYHOLLUMM KIlaccam.

O6HapyXeHHble HeJOCTOBEpPHbIE Pe3yNbTaTbl U3AMEPEHUI COOTHOCSIT C YCMOBUSIMU OKpY>KatoLLein cpeabl
(cM. 10.3.2), Npu KOTOPLIX 3TW pe3ynbTaTbl ObiM NonyyYeHbl. Takum 06pa3omM MOryT GbITb BbISIBIEHE! HEXEMa-
TelbHble YCIOBUS NPUMEHEeHUs aHemMoMeTpa.

10.5.3 OueHka pacxoXaeHUs pe3yrbTaToB U3MEPEeHUI CKOPOCTU U HanpaBlieHus BeTpa

a) PesynbTaTbl UCMbITAHWA pacrnpedensoT no rpynnam B COOTBETCTBUM C MapamMeTpaMuy OKpyXarowen
cpeabl (BKoYas BCe BUAbI 0CaAKOB) 1 MO rpynnamM B 3aBUCUMOCTI OT CKOPOCTY BETPa, KOTopble onpeaensioT
rpaHvLbl AnanasoHa, NpeAcTaBnaoLWero UHTepec AN nornbsosartens.

b) BbluMcnsAT OTHOCUTEMbHBIE PA3HOCTU AN CKOPOCTEN U HarpaBfeHWA BeTpa AN Kax4oro knacca.
Knacchbl, B koTOpble ObINN BKIOYEHBI HANpaBieHusl BeTpa, OTKNOHSAOLMECH OT NIMHNW, cCoeQNHSIIOLLeR gaTyun-
K1, B npegenax £ 60°, uckimoyatoT U3 paccMoTpeHNs; knaccel, cogepxaiimne meHee 100 nap pesynbTaToB U3-
MepeHUI, TakKe UCKTHYatoT U3 OLEHKM.

¢) BbluncnstoT cpedHiol CUCTEMaTUYECKYO MOrPeLIHOCTb, CTaHAapTHOe OTKIIOHEHWe W NpPeunsnoH-
HOCTb Asl BCEX OCTaBLUMXCH rpynr.

MpwnmedaHue— [Ona ckopoctel BeTpa He 6onee 5 M/C NPUHATO NCMONb30BaTb aGCONIOTHLIE Pas3HOCTH, a ANs
CKOpOCTEN BeTpa HEe MeHee 5 M/C — OTHOCUTENbHbIE.

10
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Ecnu cpeaHsas cuctematuyeckas norpeliHoCTb MeHbLUe CUCTEMAaTUHECKON NOrpeLHOCTH, YCTaHOBMEH-
HOI ANA aHeMoMeTpa, TO CHUTAIOT, YTO aHeMOMETP YCNeLHO NpoLlen ucneitaHue.

10.5.4 BnusiHue HeoAHOPOAHOCTU BETPOBOro NONA Ha pe3ynbTaT U3MEPEeHUs1 CKOPOCTU BETpa

Ecnu cpegHsas cuctematmyeckan NorpewHoCcTb BLIXOAUT 3a rpaHnLbl CUCTEMaTUYECKON NOrpPeLHOCT!,
yCTaHOBMNeHHbIe A4Sl aHeMoMeTpa, Heo6XoAnMo ybeanTbCs B TOM, YTO pacxox/AeHus B pesynbTartax usmepe-
HWIA He CBA3AHLI C NPOCTPAHCTBEHHOW HEOAHOPOAHOCTLIO NoNA BeTpa. ATO MOXKeT ObiTb NPOBEPEHO ABYMSA
cnocobami.

a) CTposT 3aBMCMMOCTb CpeAHUX PasHOCTen ANA CKOPOCTU U HanpasrneHus BeTpa oT o. CpasHuBaloT
BWA 3TOW 3aBUCYMOCTM C 3aBMCMMOCTbHO, NMOMyYeHHON B aapognHamudeckoin Tpybe. Ecnun oHM noaobHebl, To
cucTeMaTuyeckas norpeLlHocTb, BeposiTHO, oBycnoBneHa yHKLMeRn oTKIMKa camoro aHemMomeTpa.

b) MosTOpsItOT MCNBITAHWE B NOMEBLIX YCNOBUSAX, Kak onucaHo B 10.5.3, npeaBapnUTenbHO NOMEHSB Mec-
TOpacnonoxeHne aHeMoMeTpa 1 aTarnoHHoro gatynka. CHoBa CTPOAT 3aBUCUMOCTL CPEAHNX pasHOCTEn ANna
CKOPOCTM W HanpaBfeHnsl BeTpa OT o, U CPaBHMBAIOT CTapyHo 3aBUCUMOCTb € HOBOW. ECnv oHM Nogo6HBI, TO OT-
KMUKK AaTYMKOB pasnunyHbl. Ecnmn oHW nogobHbl, HO MMeoT pasHble 3HaKu, TO BETPOBOE Mosie HEOQHOPOAHO.

PaccmatpuBatoT BNMsiHNE BPEMEHHOW U NPOCTPaHCTBEHHON HEOAHOPOAHOCT Ha PasHOCTb MoKasaHUA
aHeMOMETPOB Mo CKOPOCTN U HamnpasfeHuto BeTpa.

11
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MpunoxeHune A
(cnpaBoyHoe)

Kamepa c HyneBbIM MOTOKOM BO3AyXa

A1 O6opynoBaHwne

Kamepa ¢ 06bemoM, 4OCTaTOYHbBIM ANS pa3MeLLeHus B Hell peLueTku u TemMnepaTtypHoro aoHaa.

BHyTpeHHss NoBepXHOCTb Kamepbl AoMKHa ObITh CAeNaHa u3 3ByKOMOrnoLLatoLWwero matepuana ans cBeaeHvs K Mu-
HUMYMY OTpaxeHui. B 6onblunx kamepax pekoMeHayeTCsl UCMONb30BaTh BEHTUNATOP, YTOGLI 06ecneunTts nepes rnpoee-
JeHVeM WCMblTaHWsA YCTaHOBIEHWe TeMnnoBOro PaBHOBECMSI M MPEAOTBPaTUTb ABWXEHWE BO3fdyxa, 06yCrnoBneHHoe
BbITankMBatloLLen Cnnow.

A.2 BnnsaHne oTpaxeHusa

CwmelLeHune Hynsl, 3BMepeHHoe B KaMmepe, MOXeT OblTb HacTUYHO 06YCNOBNEHO OTPaKEHUSIMU aKyCTUYECKOIO CUrHa-
na oT CTEeHOK. Takon adhdekT OTCYTCTBYeT Npu pabote aHeMoMeTpa Ha OTKPLITOM Bo3ayxe. [Moatomy norpewHocty, 06-
YCMOBMNEHHbIE OTPaXXeHUsIMU, AOMKHbI BblTb NCKNIOYEHbI U3 OLEHKM Pe3ynbTaToB UCTbITaHWA. HTEHCUBHOCTL U BpeMs!
3anasgpblBaHns OTPaXXeHHbBIX CUTHAMNOBR 3aBUCAT OT NOMOXEHUS OTPaXKaloWwmX O6BEKTOR NO OTHOLWEHWIO K peleTke npeob-
pasoBatenei. Ecnv oTpaxeHHbIe CUrHanbl ABNATCA 4OCTAaTOUYHO MHTEHCUMBHBIMU, YTOObI CyLLECTBEHHO NOBNUATL HA NPsi-
MOV CUrHaM, TO CTEeNEHb BNUAHUA OTpaxkeHW ByaeT 3aBuceTb OT NONOXeHWA peweTkn npeobpasoBarenei No OTHOLLEHWIO
K NOTeHUManbHO oTpaxaowmum obbektam. Takas 3aBUCUMOCTb NO3BONAET nAeHTMdMLUMPOBaTL oTpaxatowme addekTs
npu U3MeHeHUM NONOoXeHusA peweTkn nNpeobpasoBaTenel B kamepe. OTpaxaiowme 3pPeKTsl OCTAHYTCA NPAKTUHECKN
MAEHTUYHBIMY NPY a3VMYTanbHOM BpaLeHUM BOKPYT yrna CMMMETPUM peweTku. CnegyeT oxngaThb, 4TO BIUSHWE OTpae-
Hul BygeT Hambonee 3aMeTHBIM NPY BPALLEHWN peWeTKN Ha NONOBUHY YrNa CUMMETPUN.
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MpunoxeHune B
(cnpaBo4HoOe)

MU3mepeHUe CKOPOCTU BeTpa aHeMOMETpaMu

B.1 MpuHunn namepeHnn

CKopOCTb pacnpocTpaHeHWs 3BYKOBbIX BOSH B aTMochepe onpeaensercsi CKOpPOCTbiO 3BYKa B cpeae ¢, a Takxe npo-
[ONbHOW (v4) M NonepeyHon (v,) COCTaBMNAIOWMMU CKOPOCTU BeTpa. Bpemsa npoxoxaenns 3ByKOBbIX BOSH MeXAy AByMs
TOYKaMM, HAXOOAWMNMUCS Ha PaccTosIHUK d, BBIMUCAAIOT No hopMyne (CM. Takke pucyHok B.1) [4]

d

t, = (B.1)

Tt vty

1 — npeobBpasoBatens—; 2 — npeobpasosartenb+; 3 — cocTaBnALLNE CKOPOCTU BETPA

PucyHok B.1 — lMpuHumn paboTel aHemomeTpa

MpoJonbHYH COCTABISIIOLLYH CKOPOCTU BETPA BLIYMCTISIOT NO pa3HuLe 06paTHbIX BEMTUYWUH: BPEMEHM NPOXOXOAEHNS
aKyCTU4eCKMX BONMHOBBLIX PPOHTOB OT NnpeobpasosaTtensa+ go npeobpasoatens— (f,) u oT npeobpasoBartens— Ao npeob-
pasosatens+ (f_) (cm. ([5], [6]) no dopmyne

v.=9
¢ t, t

_dl1 1 (B.2)
2 .

OnvHa nyTv 3ByKoBON BOMNHb! d 06b14HO HaxoauTes B uHTepBeane ot 10 go 20 cM. B TpexmepHOM aHeMOMETpeE peanu-
30BaHO M3MepeHKe TPexX HEKOMNMaHaPHbLIX COCTaBNSIOLLMX CKOPOCTU BETPA V4, Vy, Vys » MO KOTOPLIM MOXET BbITb NOMy4eH
BEKTOP CKOPOCTM BeTpa B Nnobon Tpebyemoli cucteme koopauHat. [nsi namepexns cpegHeli CkopocTu BeTpa B ropu3aoH-
TanbHOW NMOCKOCTU, KOTOPas pacCMOTPEHa B HACTOSILLEM CTaHAapTe, UCMOMb3YIOT TakKe ABYXKOMMOHEHTHLIE aHEMOMET-
pbl (cM. B.2.2). OQHOKOMMNOHEHTHBIE aHEMOMETPbI UCMOMb3YIOT TONBKO B 0COGLIX Cry4asix.

MpumedvaHwne—TlocCymme BpEMEH NPOXOXKAEHUA aKyCTUHECKOro curHana f. u £ n nonepeyvyHon k Hanpae-
NEeHNIo pacnpocTpaHeHns 3BYKa COCTaBIAOLLEN CKOPOCTU vy, MOXET BbiTb TakKe BbUMCNEHa CKOPOCTb 3BYyKa ¢ No dop-

mMyne
a1 N
2 = |:2 {E‘l‘zj +V§. (Bs)
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Ha ocHoBe Nony4€HHOro 3Ha4eHua ¢ MOXXHO onpeaennTb Tak Ha3biBaEMyL0 BUPTYyasribHY0 aKyCTUHECKYI0 TeMneparty-
py T, [12]:

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

JTOT MeTOA HE PEKOMEHAYETCs MCNOSb30BaTh AnNs onpeaeneHns cpegHen TemnepaTypbl U3-3a ero HeBbICOKON TOY-
HOCTU. TeM He meHee, namepenue nyKTyauuii BUpTyarnbHOW aKyCTUYECKOW TeMNePaTypbl UMeeT 60NbLIoe NPaKTUYECKoe
3HayeHne B PasnnYHbIX MPUINOXEHUSX, CBA3AHHbIX C OLIEHKOW KauecTBa BO3ayxa.

B.2 Twnbl aHemomeTpoB

B.2.1 UcTopwsa pa3BNTNA KOHCTPYKTUBHbIX pelueHnn

B.2.1.1 Metoanl mogynauum

B nepBbix aHeMOMeTpax BpeMs NPOXOXAEHNS BLIYUCIISNIOCH HAa OCHOBE caBWra asbl Mexay HenpepbiBHLIMU U3Ny-
YEHHBIMUW U NPUHATBIMKU curHanamm (cMm. [7, 8]). B HacTosiLee Bpemsl STOT METOA HE UCTIONBb3YIOT N3-3a YYBCTBUTENBHOCTH
NpUEeMHMKA K CUrHanam, NpUXoasiLLym He TONbKO OT U3ny4artensi, HO Takke 0T 61IM3KO pacnonoXeHHbIX OTpaXatowmx o6b-
EKTOB.

B coBpeMeHHbIX aHeMOMETPaXx UCNOSb3YIOTCS UMIYTBECHO-MOYNIMPOBaHHbIE akycTudeckne curHansl. O6e4HO Bpe-
Ms POXOXAeHWs onpeaenseTcsa nmbo ormbaioLuer PpoHT akycTuueckoro curHana, nnbo, 4Tobel yBenMunMTe TOHHOCTb, ha-
301 HOCUTENSI.

MepBble aHemomeTphl, paboTaowye Ha NPUHLMIE MOAYNSLMK, HE ONPeAensAv BpeMeHa NPOXOXAEHUS aKyCcTUYec-
KOro curHana B o6ovx HanpaBneHusx No OTAENBHOCTH, a TONbKO Pa3HOCTb 9TUX BpeMeH (cMm. [9, 10]). Ux HegocTaTkom siB-
nsinacb 3aBUCMMOCTb U3MEPEHHOW CKOPOCTW BETPA OT TEMNEPATYPLI U BIIAXHOCTU OKPY)XaloLero Bo3ayxa.

B.2.1.2 Buncratnyeckme n MOHOCTaTU4eCKue npeobpasoBarTenu

BonbWKWHCTBO aHEMOMETPOB SABNANUCH «GUCTATUHYECKMMMY CUCTEMAMMU, T. €. CUCTEMAMM C pa3HECEHHBIMY Nepeaar-
YMKOM U NPUEMHUKOM. [lONONHUTENBHBIM HEAOCTATKOM TaKOro KOHCTPYKTUBHOIO pelweHunst Guin pasbpoc BpeMeHn 3aaepxkm
npeobpasoBarenen (HaNPMMepP, U3-3a 3arPSA3HEHUA UX NMOBEPXHOCTU), NPUBOAALLMIA K CYLLLECTBEHHON CUCTEMaTUYECKON No-
rPELWHOCTU N3MEPEHNUsI CKOPOCTU BeTpa.

C BHegpeHneM cucTeMm, NO3BONSIOWUX U3MEPSATE BCE BPEMEHA NPOXOXKAEHUS, NOABUNACH BO3MOXHOCTbL UCKIIOYNTL
BMNWSHVE HA pe3ynbTaTbl UBMEPEHUI CKOPOCTU BETPA, TEMMNEPATYpPbI M BNAXHOCTH Bo3gyXxa (cMm. [5], [6]). danbHenwwum yco-
BEpPLEHCTBOBaHMEM ObITo cnonb3oBaHMe YHUBEPCANnbHLIX NpeobpasoeaTteneit, NpUrogHbIX Kak Ans npuema, Tak u ans
nepegaqm akyCTM4eckux MNynbCoB. B Taknx «MOHOCTATUYECKUX» CUCTEMAX BIUSIHUE 3arPsi3HEHUS1 NOBEPXHOCTEN Npeob-
pasoBaTenen Ha N3MepeHns CKOPOCTU BETPa 3HAUNTENBHO KOMMEHCUPOBASIOCh HA NMPSIMOM U 06paTHOM MYTU aKyCTUYECKO-
ro umnyneca 6Gnarogapsi obpaTuMocT yHKUMM Nepefayn Ana nepejaTtiuMka v npuemHuka. Bcnegcteue aToro
MOHOCTaTU4ECKNE CUCTEMbI COXPaHSIOT CTabUINBbHOCTL NMPUMEHUTENBHO K U3MEPEHUIO CKOPOCTU BeTpa B TeveHue Gonee
ONVUTENBHOTO NPOMEXYTKa BpeMeHU. YKa3aHHbIN NPUHLMIN KOMIMEHCALUN He AEWCTBYET NP U3MepPeHUN TeMnepartypbl, KO-
TOpOE OCTaeTCs YYBCTBUTENBHBIM K BPEMEHW 3a4€PKKM CMCTEMBI. HeCMOTPSst Ha 3TO BO3MOXHOCTb NornyyeHus mHdopma-
uun o PNyKTyaumusix TemnepaTypbl U3-3a TypOyrneHTHOCTM uMeeT Gornblioe NpakTudeckoe 3HaveHue [12].

B.2.2 MeomeTpuA pelleTkn npeobpasoBartenen

B HacTosAWwem cTaHgapTe paccMOTPEHbI U3MEPEHUS TOPU3OHTaNbHOW COCTaBMSOWEN CKOpoCTW BeTpa. B npuHumne
ONs TAKOro M3MEpPeHUst OCTaTOYHO MMETh ABa NyTU pacnpoCTpaHeHns akycTuyieckoro curHana. MNpu sTom anst Kaxaoro
NyTH pesynbTaTbl U3MEPEHWI v, Bbluncnsiemon no gopmyne (B.2), 6yayT cTporo 3aemcetb OT KOCMHYyCa yrna Mexay Ha-
npaeneHnem BeTpa v HanpaeneHvem Nyt uaMepexus. B aeiicTBUTENbHOCTM Xxe NpeobpasoBaTeny u yCTpOWCTBa UX Kper-
NeHus NPeAcTaBnAlT cobol NpensiTCTBUSA HA MyTU NOTOKa BO34yXa, Bbi3blBalOWME BO3MYLLEHUS MOTOKA W Hanu4ue
obnacTtel TeHu, YTO NPUBOOWT K COOTBETCTBYIOLUMM OTKIOHEHWSIM 38BUCMMOCTY OT uaearnbHoW KocuHycomgpl. Ocnabne-
HWe CKOPOCTU 3aBUCUT OT aAnameTpa npeobpasoBartens u ero KOHCTpyKuun. Hanbonblias cnctematuyeckas norpeLlHocTb
6ygeT HabniogaTbes, Koraa HanpaeneHne BETpa COBMagaeT C NMyTeM pacnpoCcTpaHeHUs! aKkyCTUYeCcKoro curHana, T. e. Kor-
4a BeCb NyTb HAXOAMTCH B TEHW HABETPeHHOro npeobpasopatens. B atom criyyae ocnabneHve ckopocTU MOXET CocTaB-
nste go 20 % (cm. [11]). C uenblo MMHUMM3aUUK TakoW NOrPELIHOCTH, CBSI3aHHOW C UCKaXXEHUSIMU MOTOKa U obnacTaMu
TEHW, NCMONb3YIOT PasnuyHble KOHUIypauun peleTok ¢ gatumkamm. YTobbl NOBLICUTE TOYHOCTE U3MEPEHUI, YMCIO My-
TeW pacnpoCcTPaHeHWs akyCTUHECKOro curHarna gosmkHo 6biTb Bonee ABYX, NO3TOMY COBPEMEHHbIE aHEMOMETPbI UMEIOT He
MeHee Tpex nap npeobpasoBaTenel akyCTUYECKOro CUrHana B ropu3oHTanbHON NIockocTU. Takas u3bblITOYHOCTE Nap npe-
obpasoBaTenel no3eonseT BbIGUPaTL NyTU PacnpoCTpaHeHWs1 aKyCTMHECKOro curHana ¢ y4eTom HampaeneHvs BeTtpa.
OcHoBHas uernb COCTOUT B TOM, YTO 3TW NYTW pacnpocTpaHeHUsl aKyCTUYECKOro CUrHarna, OpueHTUpPOBaHHbIE B Npeaenax
Marnoro TenecHoro yrna no OTHOLLEHWIO K HAaNPaBeHWI0 CKOPOCTU BETPa, MOTYT ObITb UCKITIOYEHb! U3 OLEHKM. 3a4acTylo B
YCINOBUSIX @€CTECTBEHHOIO NOTOKA BO3AyXa Herb3s NpeHebpeyb BepTUKanbHOW cocTaBnsioweii BeTpa. [Jaxe ecrnv uamepe-
HWe 3TON COCTaBRNSOWEN HEe CBA3aHO HEMNOCPEACTBEHHO C LIeNeBbIM NPUMEHEHNEM, €€ 3HaHUe NO3BONSIeT BBECTU Nonpas-
KV Ans yveTta norpewwHocTel, 06ycnoBneHHbIX BO3MyLWeHeM NnoToka n obnactsimm TeHw. o 3Tol NpuYmHe MCnonb3yoTcs
ApYyrve KOHCTPYKUMK, Y KOTOPbIX MYTU pacnpocTpaHeHnsi akyCTUHECKOro cUrHana nexar B TPEXMEPHOM NPOCTPaHCTBe, YTo
NO3BONAET YCTAHOBUTb OHO3HAYHYIO 3aBMCUMOCTb MEXY BEKTOPOM CKOPOCTU BeTpa B TPEeXMepHOM W3MepeHun u
BbIXOOHbLIM CUrHaNOM aHeMoMeTpa.
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B.3 O6paboTka curHana B peanbHOM maclutabe BpemeHun

B.3.1 OcHoBHble hyHKUMN

B cocTaB aHeMOMETPOB, NpeaHa3Ha4EeHHbIX A1 ONepaTUBHOIO NPUMEHEHUS, BXOAWUT LMPOBOM NpoLECCOop, NO3BO-
NSoWMN peanu3oBaTh cnegytowme TMNUYHBIE onepauun no obpaboTke curHana:

a) BBOAUTL NONPaBKU Ha 3aAepPXKKy CUCTEMbI AT1Sl KKA0r0 NyTW pacrnpocTPaHeHUn aKkyCTUYECKOrO CUrHana u Kax-
OOV OpMeHTaunm aHeMOMeTpPa, CoXpaHaemMble B NamsTu aHeMOMETPa;

b) BbIMMCNATE COCTABNAIOLWYIO CKOPOCTU BETPA, NaparnmenbHyo NyTm pacnpocTpaHeHnsl aKyCTUHYECKOro curHara,
no copmyne (B.2);

C) BbIYMCMATb BEKTOP CKOPOCTU BETPa B AEKAPTOBLIX I MONSIPHLIX KOOPANHATAX;

d) BbIGMpaTh NyTV pacnpocTpaHeHUs akyCTUYECKOro curHana, ansi KOTopbiX BO3MYLEHUS NMOTOKa MUHUMATbHbI,
€CNU UMetoTCs M3BbITOYHbIE NYTH;

€) NpoeunpoBaTe BEKTOP CKOPOCTU BETPa Ha FOPU30HTAlbHYIO NMOCKOCTL (B CNyYae TPEXMEePHOW PeLleTkn);

f) ycpeaHsTe 3HaueHMs COCTaBMNSIOLWMX CKOPOCTU BETpa B AEKAPTOBbIX KOOPAWHATAX («BEKTOPHOE yCpeaHEeHUe»)
WU NONSIPHBIX KOOPAMHATAX (KCKANAPHOE YCpeaHEHue»);

g) MpeacTaensiTb CPeAHIO CKOPOCTb BETPa B pasnmyHbiX hopmartax (YMCMOBOM U aHAMNOIrOBOM);

h) nepecunTbIBaTh 3Ha4YEHWA COCTABMAIOLLMX CKOPOCTW BEKTOPA B 3afaHHbIe CUCTeMbl KOOpAWUHAT.

B.3.2 JononHutenbHbIe hyHKUMM

B.3.2.1 O6wme nonoxeHus

CoBpeMeHHble ycTpoicTBa 06paboTkv curHana npegnaratoT NpakTUHeCcKu HeorpaHUYeHHbIe BO3MOXHOCTU NO pac-
WMpeHuto Habopa OCHOBHbIX OYHKLMIA, NO3TOMY HACTOSILLMI Nogpasaen He oxXBaTbiBaeT MHGOPMaUmio No Bcem AoCcTyr-
HbIM (OYHKLMOHaMbHLIM BO3MOXHOCTAM, YUCIO KOTOPbIX BbICTPO yBenuumBaeTcsl. B Hem paccMoTpeH Tonbko He6onbwomn
nepeuveHb Hanbornee 4acTo NPUMEHSIEMbIX DYHKLMIA.

B.3.2.2 AsnmyTanbHas nonpaBka

ABTOMaTUYECKM BBOAUMAS a3uMyTarbHasi nonpaeka n3baensieT oT Heo6Xo0AUMOCTHM OCYLLECTBNSITb HACTPOWMKY TOY-
HO Ha Cegep. MNapameTpbl MEXaHNYeCKOM HACTPOMKM COXPaHATCS B NaMATU aHEMOMETPA M yUMTLIBAIOTCSH NpU onpeaerne-
HWUW HampaeneHWs BeTpa Tak, YTO HanpaelieHe BeTpa BCerga ykasbiBaeTcsl OTHOCUTENBHO MCTUHHOrO CeBepa.

B.3.2.3 ABTOMaTM4€CKNI KOHTPOIIb KavecTBa

AHemomeTp BblaaeT cooblueHne o6 ownbke B TOM Cry4ae, ecnu:

- nony4aembli CUrHan No 0gHOMY MW HECKOMNBKMM MYy TAM pacnpocTpaHeHus1 HUxe npeaena obHapyxeHnus. 3To Mo-
XKeT NPoUCXoaNTE BPeMs OT BPEMEHU, HaNPUMEP M3-3a KPYNHbIX NPENsTCTBUIA HA MYTU aKyCTUYECKOro curHana (Takux Kak
NTWUbI), NN PerynsipHo, HanpUMep 13-3a HeumcnpaBHOCTU Npeobpa3oearens;

- pasHOCTb 3Ha4YEHUI CKOPOCTU 3BYKA, BbIMUCIEHHBIX Mo dopmyne (B.3) ans pasHbix nyTen pacnpocTpaHeHns akyc-
TUYECKOro CUrHana, NPeBbILLaeT HEKOTOPOE NOPOroBOE 3HAYEHNE. TO MOXET NPOUCXOAUTE BPEMS OT BPEMEHU, HaNpuMep
n3-3a HeGOmMbLINX NPENSITCTBUM (TAKMX KaK HACEKOMbIE, Karsv JOX/sl, CHEXWHKW) HA OQHOM UMW HECKONBKUX NYTAX pac-
NpOCTPaHEeHUs aKyCTUYECKOrO CUrHara, unm perynsipHo U3-3a U3BMEeHEHUs AnvHbl MyTU pacnpocTPaHEeHNs aKkyCTUHECKOro
curHana (MexaHu4eckoe NnoBpeXaeHne aHeMoOMeTpa).

B.3.2.4 BeeneHne nonpaBoK Ha BO3MYLLEHNE NOTOKA

Bo3MmyLeHusi noToka MoryT 6bITb yUTEHbI C UCMOMNb30BaHMEM (DYHKLUMIA KOPPEKTUPOBKM Uy Tabrnuu, Nomny4YeHHbIX B
npouecce kKanubpoBOYHbIX M3MEPEHUI B aspoMHaMmmnyeckol Tpybe. BxogHON nepeMeHHON Aansi 3TUX pyHKLUMIA NpeanoYTu-
TeNbHO AOMKHO ObITh HEUCNPAaBNEHHOE 3HaYeHUE BEKTOPA CKOPOCTU BETPa B TPEXMEPHOM CUCTEME KOOPAUHAT, NMOCKONbKY
nornpaeka oOblYHO 3aBMCUT OT 3HAYEHUIA BCEX TPEX COCTaBISIOMNX BEKTOPA CKOPOCTU BETpA.

|_|OCKOJ'Ibe BO3MyLULEHUE NOTOKA BO3[jyXa B €CTECTBEHHOM Typ6yne|-|TH0M pexuMe MOXXET OTIn4YaTbCH OT co3aBae-
MOro B aspoavHamuyeckon Tpybe, npaktnyeckasi IPUMEHMMOCTb TakMX MOMPaBoOK orpaHuyeHa. [oatomy 3HaueHue no-
NpaBku He JOIKHO 6biTb HAMHOTro Gonblue YCTaHOBIEHHOW NMOrpelwHocT aHemomeTpa. Ecnm npegycmoTtpeHa dyHkums
BBeEHUA nonpaBKK, TO AO0IMKHA ObITb TAKKe npegycMmoTpeHa BO3SMOXHOCTb €€ BbIKINIOYeHUA.

MpwnMeyaHun e — Bo3MyleHre NOTOKa COCTOUT B OTKITOHEHWM €ro NpensiTcTBuem, obrnactb TEHW — 3TO 30Ha
BOJTHOBOIO Cfefa, Co34aBaemMoro NpensiTCTBMEM, HaxoasLWwmMes B notoke. [Mpu ucneitaHusix B aspogamHammuyeckon TpyGe
nony4aloT pesynbTaT, KOTOPbIA SBNSETCA CYMMapHbIM, BKIMIOYAIOLMM KaK BNUsIHME BO3MYLWEHUS NOTOKA, Tak U Hanu4me
obnacm TeHn npeobpasoBarensi.
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Mpunoxenne C
(HopmaTuBHOe)

A3spoauHamudeckas Tpy6a

C.1 Pasmepbl ncnbiTatenbHON CeKLUNn

UcnbiTatenbHas cekumsi JorkHa 6biTb AOCTATOMHO 60NbLLIONA, YTOGLI BMECTUTL PELLeTKY, OPUEHTUPOBAHHYIO MO
Bcem Tpebyembim yrnam. Npoekuums peleTkn npeobpasoearernen BMeCTe C NOAAEPKUBAIOLLEN ee annapaTypon JoImKHa
cocTaensATs He Gonee 5 % nrowaamn NonepeyHoro cevYeHUs UCNbITaTeNbHON CEKLUKM aspoanHaMNYECKon TpyObi.

YKenatenbHo, 4ToObl NNowazab, 3aHUMaemMasi aHEMOMETPOM, COocTaensina He 6onee 5 %, a nyywe 1 % nnowaau no-
nepeyvHoOro CeYEHUs! UCTbITaTerNbHOW CEKLMU a3poanHaMUYECKON TPYObI.

MpwumedyaHue—[Ina rpagyvpoBku aHemoMeTpa BO BCEM AuanasoHe paboumnx XxapakrepucTuk MOXeT noTpe-
6oBaTbCs MCMONb30BaHNE ABYX a3pOoANHaAMUYECKUX TPYD, MOCKOMNbKY B HEKOTOPLIX aspoauHammyeckux Tpybax, npegHas-
Ha4YeHHbIX AMsi MPOBEAEHUs] UCMbITAHUI NPU BbLICOKMX CKOPOCTSIX, MOXeT HabniogaTbCsl MNOBLIWEHHbIR YPOBEHb
Typ6ynentHocTm (T,) npu Gornee HM3KkNMx CKOPOCTsIX Boaayxa. Ecnim ckopocTb BeTpa coctaensier He Gonee 2 m/c, To gonycka-
eTcs Gnoknposanue notoka Ha 10 %.

C.2 Obnactb 3Ha4eHMN CKOPOCTH BeTpa

CkopocTb BeTpa B aspognHaMuyeckol Tpybe AormkHa perynupoBaTbest, YTo6bl MOXHO 6bIN0 NONY4UTL NOTOK BO3AY-
Xa, COOTBETCTBYIOLLMIA BCEMY AnanasoHy UCMbITbIBAEMOro aHemomeTtpa (npegnouturensHo ot 0,01V, Ao U, HO, no
KpariHel mepe, o1 0,02U, . ao U, ). Perynuposka ckopocTy BeTpa gonxHa obecrneumsarb ee nogaepxaHne ¢ OTKNOHeHN-
em B npegenax + 0,2 m/c, npegnovytuTensHo B npegenax + 0,1 m/c.

C.3 MNpagyvnpoBka

CosgaBaemasi CKOpPOCTb NOTOKa BO3ayxa B aspoanHaMuyeckol Tpybe gomkHa 6biTe NnogTeepaeHa Ha OCHOBE CO-
NOCTaBITEHNS C STANOHOM CpaBHEHUSA NMGO 3TaNnOHOM HAUMOHANBHOTO METPOMNOTMYECKOTO MHCTUTYTA, NONYYEHHbIM C UC-
nonbL3oBaHneM yHaaMmeHTanbHoro dusnyeckoro metoga. Ckopoctn He 6onee 2 mM/c AomkHel GbITL NOATBEPXKAEHBI C
NMOMOLLBIO YYBCTBUTENBHOIO aHEMOMETPA UNKN C UCMNOMNb30BAHMEM COOTBETCTBYIOWMX METOAWK, TAKUX KaK onpeaeneHve
BPEMEHM pacnpocTpaHeHunsi KnyGoe Abima, MbINbHBIX Ny3bliPen NN NOTOKOB Tenna Mexay AByMS TOHKaMM, HaXoA4AWNMNUCA
Ha W3BECTHOM paccTosiHum Apyr oT gpyra. 1o pesynbrataMm Takux UCMbITAHUIA Ansi CKOPOCTU BETPA 2 M/C M MeHee JOIDKHbI
6bITb YCTAHOBMEHBI 3HAYEHWS YaCcTOThl BPALLLEHUS] BO3YXOA4YBHOIO YCTPOWCTBA aspoAMHamMMYeckon Tpy6bl unu gpyroro
nokasaTensi, OTHOCSILLLErocsi K MeTO/ly KOHTPOISi CKOPOCTH MOTOKAa BO3yXa.

C.4 XapakTepuctTvkm

MoTok Bo3ayxa AorkeH ObITh Kak MOXHO 6onee 0gHOPOAHBIM, 8 YPOBEHb TYpOYNEHTHOCTY B UCTIbITATENIBHOW CEKLIMK
AONMKeH cocTaensaTb He 6onee 1 %.

JlokanbHble OTKNOHEHUS1 CKOPOCTYM NMOTOKA AOMXHbI COCTaBNATL He 6onee 1 % cpegHero 3HaveHusi. YpoBeHb TypOy-
NEHTHOCTU AoMmKeH ObiTb U3BECTEH.

C.5 BpawarennHoe yCTpPONCTBO

BpawartensHoe ycTpOMCTBO yCTaHaABNUBAIOT NOA UCTbITaTENbHON CEKUMEN Ans yAaepXaHus pelueTkm npeobpasosa-
Tenen aHeMoMeTpa B Pa3NUYHbIX MONOXEHWSIX, COOTBETCTBYIOWMX €ro OpMEHTauMaM Noj pa3HbIMK yrramu BNrotb 4o
360°. MuuumanbHble Tpe6oBaHWSA K BpalaTenbHOMY YCTPOWUCTBRY:

- onpegensiorcsi TPe6OBaHUSIMU K UCTIBITHIBAEMOMY aHEMOMETPY;

- yron ckrnoHenwms + 15°;

- yrnoeoe paspeuweHue 1°;

- NpepernbHO A0MYCTUMBbIE OTKITOHEHUS NPY NOBTOPHON ycTaHoBKe yrma + 0,5°.

YcTponcTBO Ans yaepxaHus peleTku nog BeibpaHHbIMM yrnamu He AO0IKHO Bbi3bIBaTb BO3MYLLEHNE Npodmns cko-
POCTH BETpa B UCTbITATENbBHOW CEKLIMN UINN N3MEHEHNE YPOBHS TypOyneHTHOCTW.
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Mpunoxenve D
(cnpaBoyHoe)

3aBUCUMOCTL BONTHOBOIO conpoTuBneHUA Bo3ayxa oT BbICOThHI Haa YypOoBHeM MopA

B tabnuue D.1 npuBedeHa cTaHgapTHas 3aBUCUMOCTb BOMHOBOIO CONPOTUBNEHUSA cpeabl OT BbICOThI HaZ YPOBHEM
mMopsi. Takke B Tabnvue NpYBeAeHO 3KBUBANEHTHOE AaBleHne, T. €. AaBfneHne, BO3HMKalowWwee npm n3oTepMUMUECKOM pac-
LIMPEHWM, NS CO30aHUs BOITHOBOIO CONPOTUBIEHNS Cpeabl B CTAHAAPTHON aTMocdepe Npu 3a1laHHOW BbICOTE HAA YpOB-
HEM MOpsi.

B nepebix Tpex rpaghax Tabnuusl npuBeaeHbl 3Ha4eHWs!, COOTBETCTBYIOLLME NOMYYeHHbIM B CTaHJapTHON aTtmocde-
pe no gaHHbiM CLLA. 3HaueHus B rpadhax 4 u 5 BblUMCNEeHbl MO 3HAYeHWsIM, MPUBEAEHHbIM B rpadax 2 u 3. B rpade 6 npu-
BEAEHb! 3Ha4EeHUS SKBMBAINEHTHOIO AABMNEHWA P, KOTOPblE COOTBETCTBYIOT 3HAYEHUsIM Z B TOM Xe CTPOKE, €Crnn BO34yX
M30TEPMUYECKN PacLUMPSIETCH, HAUMHAs CO 3HAYEHMI HA 3e@MHOW NOBEPXHOCTY B YCMOBUSIX CTaHAAPTHOW atmocdepsl. Ta-
kum o6pasom, p, NpeacTaensieT coboii gaBneHue, Npu KOTOPOM B HANMoOPHoW kKamepe HabniofaeTcst BONIHOBOE CONPOTUBIE-
HWe cpeabl Z Takoe Xe, Kak 1 Z, oXuaaemoe npuv BbicoTe Haj, ypoBHEM MOpPs h B cTaHZapTHOW aTMocdepe.

MpumedaHune—3aBUCMMOCTb 3KBMBAINEHTHOrO JABIIEHWS OT BbICOTHI HAZ YPOBHEM MOPSi, NPUBEAEHHAs! B
Tabnmue D.1, 0TNMYaeTCs OT 3aBUCUMOCTM AaBIIEHNS OT BbICOTbI HAZ YPOBHEM MOPS B aTMOCdepe, NOCKONbKY TeMrnepary-
pa v coaepxaHne BOAAHbBIX NapoB B aTMOCHEPE TaKKe 3aBUCKT OT BbICOTHI.

Tabnunuya D.1— 3aBUCUMOCTb NapaMeTpoB CTaHAapTHON aTMocdepsbl (rpadbl 1—5) ¥ IKBUBANEHTHOTO AaBNEHUS
(rpadha 6) oT BbICOTHI HaA, YPOBHEM MOPS

h,m p, Kr- M3 C, M- ¢! Z, Kr- M2 2472 Pe, Ma
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 CCHISIOYHbIX MEXAYHapOAHbIX CTAHAAPTOB CChINOYHLIM
HalMoHanbHbLIM cTaHaapTaMm Poccuitckon Pepepauumn

Ta6nwuua [OAA1

0603Ha4YEeHNEe CCLINOYHOTO CreneHb
MeXAyHapoaHOro cTaHgapTa COOTBETCTBUS

O6o3Ha4YeHne n HauMeHOBaHUE COOTBETCTBYIOLLIETO
HALMOHANLHOrO cTaHaapTa

NCO 5725-1 IDT FOCT P UCO 5725-1—2002 To4YHOCTb (NPpaBUNbHOCTL U NPELM3NOH-
HOCTb) METOAOB U pe3ynbTaToB naMepenui. Yacte 1. OCHOBHbIE Nono-
KEHUS ¥ onpeaeneHns

NCO 5725-2 IDT FOCT P UCO 5725-2—2002 TouHOCTb (NpaBUITbHOCTb U NPELN3NOH-

HOCTb) METOAOB U pe3ynbTaToB namepenuin. Yacts 2. OCHOBHON MeTop,
onpegeneHus NOBTOPSEMOCTU U BOCMPOU3BOANMOCTU CTaHAAPTHOTO Me-
TOAA U3MEPEHUN

BETCTBUS CTAHAAPTOB:
- IDT — ngeHTM4YHbIe CTaHaapThbI.

MpwumeyaHune—B HacTosiwen Tabnuue ncnonb3oBaHO cnegyiowee ycroBHoe 0603HaveHne CTeneHn coort-
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