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FTOCYAAPCTBEHHB W CTAHJAAPT POCCUNUCKOHW QEJAEPAUMUHU

Boaoyuer na ruIpoMeIHOPATHRIBLIX H BOAOXO3AHCTBEHHLIX CHCTEMAX

CIHOCOB H3MEPEHHUS PACXO/10B BO/Ibl C UCHTOJB30OBAHHEM VJIbTPA3BYKOBbIX
(AKYCTHYECKHX) MU3MEPUTEIENA CKOPOCTH

Obume Texundeckue Tpedosanus
Water flow measurement in hydromelioration and water supply systems.,

Manner of measurement of water discharge using the ultrasonic (acoustic) velocity meters.
General technical requirements

Jlara ssesenus 2003—07—01

1 ObaacTs npuMeHeHHs

Hacrosiumit craniapr yeranamiusaet obiume TexHuyeckue tpebopanms K cnocoby uiMmepenus u
YCIOBHAM MPUMCHEHHA VILTPA3BYKOBLX (AKYCTHHECKHX) H3MepHTe/ell CKOPOCTH € UEILIO H3MepeHHs
PACXOOB BOAB! B OTKPHITHIX BOAOTOKAX, PEKAX, KAHAIAX WIH 3AKPLITHX BOJIOBOAAX CO CBOGOAHOI noBepx-
HOCTBIO BOIbI METOOM «CKOPOCTS — [UIOWAdb»,

Cranaapr pacrnpocTpaHsercs TOALKO Ha ¢nocof, B KOTOPOM HIMEPSIOT BPEMs PACHPOCTPAHEeHHS
VALTPA3BYKOBLIX KOeOaHHil B BOAHOM NOTOKE (BPeMEHHBLIC CXeMb) U HEe MPUMEHHM K APYTHM cnocobaM
VALTPAIBYKOBOIO J0OHAMPOBANMSA, MO3BOAAIOLIMM HIMEPATH CKOPOCTL BOAHOrO notoka: adubpexr Jomiepa,
CHOC YIBTPA3BYKOBLIX KO/IeOau i, YacTOTHLIC CXeMBI M T.A1.

2 HopmaTHBHBIE CCBUIKH

B Hacrosiiem cranaapre HCNOALIOBAHL! CCHUIKH HA CREAYIOUINE CTANIAPTL

FOCT P 51657.1-2000 Bojoy4er Ha rHAPOMEIHOPATHBHLIX M BOJOXO3AHCTREHHBIX cHeTeMax. Tep-
MHHBI ¥ OnpeaeaeHus

FOCT P 51657.2—-2000 Bozoyuer Ha IMAPOMEIHOPATHBHLIX M BOAOXO3ANUCTBEHHBLIX CHCTeMaxX. Me-
TOAL M3MepeHust pacxona # obovema soan. Kiaaccudmkaumns

3 Onpepenenus

B HacTosiuiem CTaHaapre NpUMEHsIOT CASAYIOle TePMHHEL C COOTBETCTBYIOUIMMH ONpPeeaeHHAMM:

AKyCTHIeCKui ayy: 30Ha PACNPOCTPAHEHISA B XIIKOH Cpee MeXaHHIeCKiX Koseban il akycTHIeckoi
HACTOTLI OT TOYEUHOTO HCTOUHIKA. OOLIMHO aKyCTHYECKI It yy HaeeT PopMY KOHYCA, B BepUIHIE KOTOPOTO
HAXOAMTCH HCTOUHMK KosneGaHuil. Yros npu Bepiusie KOHYCa 3aBUCHT OT YaCTOTh! AKYCTHYECKHX Koeba-
HHI — 4eM BbILIE YACTOTA, TeM OCTPee VIoa KoHyca (T.e. Jyd uameer Honee yIKYIO HANpaBIeHHOCTS).

YABTPAIBYKOBOH ay4: Pa3HOBHIHOCTL AKYCTHUYECKOIO JIVYA ¢ KONeOAHMAMM YALTPAIBYKOBOI 4aCTOTLI
(or 15 kl'u u Boiwe).

YALTPA3IBYKOBO#H MMuyAbC: DHKCHPYEMOE BO BpeMeHH eanHnyioe Konedanue.

YARTPAIBYKOBOH npeobpazosarens: Jariuk, npeobpasyiouMil AeKTPHYSCKHEe MM JMCKTPOMATHNT-
Hble KOjebaHMs YALTPAIBYKOBON MACTOTH B MEXaHMMECKMe (MCTOMHHK) H, HaobOopoT, MexaHuyecKkue
KOAe0aHus YILTPAIBYKOBOI HACTOTH B 2IEKTPHUCCKIE WIN 2IEKTPOMATHHTHLIE (MPHEMHHK).

yasTpaisykosas annaparypa: Kosmruieke npuGopon, skmovaontiil B cebg GJOKHM nuTamus, Vasrpa-
IBYKOBLIE Npeodpazopareii, BTOpHUHLIE NPHOOPL! nst 00paboTKH HIMEPHTEILHLIX CHIHANOB, KOPPEKIIHH
OWMOOK H3MEPEHHS M MOIYYCHHSA Pe3YALTATOB H3MEPeHus.

Ocranbubte TepMunbl — no FOCT P 51657.1.

Hananwe opuumaisnoe
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4 Cnoco® u3MepeHus

4.1 Tlpusumn waMepenns

4.1.1 B ocxosy Merona noaoxen NpUHLMI H3MEPeHHs PAIHOCTH BPeMEHH NPOXOAICHHS YALTPA3BY-
KOBBIMH HMIYIALCAMH 6A30BOTO HIMEPHTEILHOIO YHACTKA 110 HANPABICHHIO ABMAXCHMS MTOTOKA M NPOTHE
HEro. DTy pasHoOCTh NPH HEMIMEHHBIX XAPAKTEPHCTUKAX KOHTPOJIHPYEMOro NoToKa (Temneparype, cojie-
HOCTH, KOHUEHTPALHK BIBCILCHHLIX YACTHIL M AP.) CASAYET ONPElenstTh cpedAHeil CKOPOCTLIO ABMAKEHHS
BOALI HA YHACTKE HIMEPEHHA,

4.1.2 Basosntil H3MePHTEALHBIT YYACTOK JAUIACTCA B BOAHOM MOTOKE MEALY ABYMS NYHKTAMM (TOYKAMH),
B KOTOPAIX PACTIONATAIOT COOTERTCTBEHHO HCTOYHMK W MPHEMHHK YILTPASBYKOBLIX KoaeOannit. YasTpaisyko-
BBIC KONEOAHMUA PACTIPOCTPAHAIOTCH OT HCTOMHMKA K NMPHEMHHUKY B BIUIE «aKyCTHUYECKOID J1y4as.

[IpoeKiHs BEeKTOPa CKOPOCTH MOTOKA HA HANPARICHHE PACTIPOCTPAHESHHS YILTPAZBYKOBOIO HMITYALCA
HA3LIBAETCA CKOPOCTLIO BAOAL AKYCTHYECKOrO JIyua.

4.1.3 JIng AO0CTHACHHA MAKCHMAILHON TOUHOCTH B HIMEPEHHUH CPeAHEeil CKOPOCTH MOTOKA HeobXo-
ANMO, YTOOBI KOAMYECTBO AKYCTHUECKHX Jiyuel Onulo 66l JOCTATOMHLIM IS FIOJHOIO MEPeKpLITHS ero
KHBOTO CeUEHMS.

4.1.4 Cpeaniow cKopocTh ¢nos noroka V, m/c, BeKTOp KOTOPOIl COCTARIACT YIoJ ¢ € BEKTOPOM
CKOPOCTH NOTOKA, HIMEPEHNOH BIOIL AKYCTHYECKOro Ayya V. am/c. Buiancasior no gopmyne

V=V, /cos¢. (n

4.1.5 ag usmepenus pacxosa KMAKOCTH B OTKPLITOM pycie HeoOXOAHMMO BLIMOJIHNTL CIeAVIONINE
TpeDOBAHMA:

4) MCTOMHMK M NPHEMHMK AKYCTHYECKOrO [1y4a AOKHB PacnojaraThCsl Ha MPOTHBONOMOKHBIX
Deperax pycia Boja0TOKa;

0) yroa o, ykasanusit 8 4.1.4, aonmen cocrapmnth 30°—60" g AOCTIKEHHS ONTUMATBLHOTO
COOTHOLLEHHS MEXTY paspeialonieii CrnocobHOCTLIO METOAA, BOJHHKAIOWIHMH NPU ITOM NOrPeUIHOCTAMH
H TpedyeMoit MOIHOCTLIO YALTPa3IByKoBOH annaparypst (tabmua A.l).

4.2 Hcnoanlosanue yAsTPA3BYKa UIA ONPEACIEHHs PACX0Aa BOJLI

4.2.1 OOume XapaKTepucTiuku

YALTPaIByKOBLIE HIMEPHTEIH MO3BOAAIOT HIMEPSTH OCPEAHEHHYIO CKOPOCTL MOTOKA B Npeae;1ax 30Hbl
pacrpocTpaHenus akycriueckoro jayya. [ToatoMy yasTpaisykosbie ¢cnocodul A48 onpeleieHus pacxoia
BOALL CAGAYCT MPHMEHATL B Kayecrne PasHOBHAHOCTH METONA <CKOPOCThL — Iulomadke. Texuuyeckue
TPeBOBANMA NPH HCTIOAL3OBAHNKK VILTPA3BYKOBOI annaparyps! wid oTHX ueielt npusesens B 4.4,

4.2.2 OrkpuiTeie pycia

Yasrpassykonoit cnocob ans onpeaeneHus pacxoaos BOJAL B PEKAX M KAHATAX UMeEeT Pl npeHMy-
LWECTH nepel APYTHME CROCOBAMH MIMEPEHHS PACXOA0B:

a) JOMyCKAeT MEHEe KeCTKHE TPeODOBAHMA K YHACTKY H3IMEPSHMs,

0) s rpanynposkit He Tpebyer 0643aTe/ILHOI0 HCKYCCTBEHHOIO 3a4aHH PAUIHYHLIX PACXOA0B H
YPOBHEH MoToKa;

B) He TpedyeT pacioNoKeHUsl B ABHAYIIEMCA NOTOKE KAKMX-IHDO MmexanHuyecKuX aeraaeif o yer-
POJCTR, YTO OCTARIALT CBODOAHBLIM PYCIO PEKH M KAHAIA W, CIIRIOBATEILHO, HE MELIAeT CYAOXOACTBY M
MUTPALMH PLIOLI;

r) HE 3aBUCHT OT MOATOIICHMS YHACTKA M3IMEPeHMA H3-32 MCKYCCTBEHMHLIX WIH CCTeCTBeHHBLIX
nperpan B HiKHeM Obedie Kanana win peku.

4.2.3 HMamepenite pacxona Boasi B nofiMe

B ToM cayuae, KOra notox He BMELIACTCH B OJHO PYCI0 M MMEETCH CylecTseH bl pacxon B obxoa
[IABHOTO MIMEPHTEILHOIO CeYeHHs No o0HPHOIt noiive, ee caeayeT PasieinTs C NOMOILLIO HeOONLILNX
CTPOMTEJILHBIX PaboT Ha PAA NPOTOK, B KAXAOH U3 KOTOPRIX pacxoa uamepsior oraeasto. Lenecoobpas-
HOCTH pasieieHus NOHME! YCTAHARIMBAKT NPH NPOSKTHPOBAHHH,

4.2.4 Mamepenye pacxoaa B BOZOBOAAX JAMKHYTOIO NMONEPEYHOro ceueHus

YaLTpassykopoit crnocod npuMeHsIoT VIS H3MEePEHHs PAcX01a B BOJOBOAAX 3AMKHYTOIO MONEPedHoOro
ceuenust, pniovas tpybonposoasl, paGoraomme B Ge3HANOPHOM PeXMME, KOMICKTOPH APEHAXHON M
JIMBHEROH BOAM, HE3ABHCHMO OT ruapanaudeckux yeaosuit. Fpy otoae me Tpebyercs ¢xartus noroka o
HIMEHEHHS reOMETPHH BOAOBOIA.

2
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4.3 Cxemul pacnojoxenns JaT4ukos (npeodpazosareneit)

4.3.1 OO6ume coeneHus

MeToanka niMepeHus cKopocTell 3aBUCHT:

- OT KOIMMECTBA MCAOALIYEMBIX npeodpasoparesieil VALTPAIBYKOBLX KodebaHuit (aKyCTHYECKMX
ayveit);

- OT MecTopacrnonoxenus npeobpalosareseit;

= OT HEOOXOAHMOI TOMHOCTH I IKCIAYATAHOHHON HAACKHOCTH HIMEPHTEILHLIX VCTPOHCTE;

- OT PECYpPCOn JUIA COXPAHECHHS HIMEPHTEALHLIX YCTPOIHCTE B paboyes COCTOAHUN (CTENEeHH pelepBH-
POBAHMA CHCTEMBL),

B 3aBHCHMOCTH OT CTenenH yueTa BulllenepedHcaeHLIX (PAKTOPOB NMPUMEHAIOT PAVTHYHBIC CXCMbI
PACTIOAOXKEHMS VALTPAIBYKOBLIX AATYHKOB: OAHOJIYIEBLIE, MHOTOAYYEBbLIE, C MACCHBHLIMH OTPAKATEIAMH.

4.3.2 Onnoay4esbie CXeMbl

4.3.2.1 Oauonyuenas cxema BKINOYACT TONLKO OAHY napy npeodpazoparencit, GOPMHPYIOLIYIO OAHH
AKYCTHYECKHIL vy, B NpPese1ax KOToporo onpejeisior Cpeaioln CKOPOCThL OJHOI0 YYaCcTKa (C10s) XHBOTO
ceuenms NnoToka (Hanpuaep ayd A4, ua pucynke 1).

MpeoSpazsonamans £, MpeoSpasoemTans A Bscsan e

Mrwnmmmym 1 Ly =AA
Amranya2 Ly =85

Pucynok 1 — Cxema pacnoaoxeHust npeodpasosartecit ¢ NepeceKaOUIMMHCS yHami

Taxkyio cxeMy H3MEPCHHS NPHMEHSIOT, TOJALKO KOIAa H3IBeCTHA 3aBHCHMOCTDL, CBA3LIBAIOUIAH CKO-
POCTE, HIMEPSIEMYIO B MECTE PACTIONOREHHS AKYCTHYECKOTIO JIVYa, CO Cpeadeii CKOPOCTLIO NOTOKA 1o Beek
MUIOLIALH €10 KHBOTO CeHeHus (PacXoaHoe COOTHOLIEHHE ).

4.3.2.2 Tlpu Ce30HHBIX HIMEHEHHAX PACXOAHOTO COOTHOLIEHHS B TEYCHHE LTHTEILHOTO NPOMEKYTKA
BpPEeMEHI HEOOXOAMMO NPEYCMOTPETH BOIMOXHOCTS MepeMeltie st napel VILTPasByKOBLIX npeobpasosa-
TeNeH B BePTHKAILHON MIOCKOCTH, YTO NO3BOANT NOAYYATh, 110 AHANOIHH C HCTIONL3OBAHNEM THAPOMET-
PHUYCCKUX BepTYILEK, NPouaL BEPTHKUILHLIX CKOPOCTeH, a TAKAEe YCTAHARIUBATEL NPeodPaloOBaTeIn B Te
MECTa, e UIMepPeHHas CKopocTh Hanboiee BM3Ka K cpetHedt CKOPOCTH BCero noToka.

4.3.2.3 Cesonupie nepeMerieHus npeodpalosare/ieilt Ha aApyrHe ropu3oHTANN KIHBOTO CeYeHMs BO3-
MOXHEI IPH creayiomeM TpeboBAHMK: H3IMEHEHHE YPOBHS BOALI B MECTe M3MEpeHuit B TeueHue oaHOro
Ce30Ha JOJKHO ObITh HeIHAUHTEILHBIM HAM MEUICHHLIM, YTOOB MOKXHO OBLI0 BOBPEMS HIMEHHTL BLICOTY
pacnonoxenus npeodbpazopareiei.

4.3.2.4 HenoctarkoM 0AHOAYHEBOH CXCMBI SBASACTCH OTHOCHTENLHO BLICOKAA NOMPEUIHOCTL H3Mepe-
HHUA M €¢ HeBLICOKAS HAACKHOCTL, T.K. B C/y4ae OTKA3d OAHOro W3 npeodpalosareiieit cxema nepecraer
padoTark.

4.3.3 Muoronyuensie cxemb!

4.3.3.1 Muoroayuense cxembl (¢ ABYMS i GONLIINM KOMHYECTBOM AKYCTHUECKHX AVueil) npHMeHsior
MPH YaCTHIX M 3HAYHTEALHBIX HIMEHEHHAX YPOBHS H PACXOAA BOA, B TOM YHCJIE M MPH BOIHUKHOBEHUH
NOANOPa €O CTOPOHL! MuKHero Gpeda, WIMAIOWEro Ha PacXoAHOe COOTHOLIEHHE, /U noayyenns Gonee
TOYHOI cpeanel CKOPOCTH MOTOKA 10 BCEMY €10 CEHECHHIO 10 CPABHEHNIO C OAHOIYUEBBIMHE CXEMAMH.

4.3.3.2 TpeGyeMoe KOMHYECTBO AKYCTHUCCKHX Jyuell npu paspaborke MIMEPHTEALHON CHCTeMbI
JAJA10T, HCXOAS M3 3a1aHHO TOMHOCTH, HALXHOCTH, CTOMMOCTH, 2 TAKAKE PAIMEPOB M KOH(pUIypauHH
YUACTKA HIMEPEHUS.
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Mamepureinias cucrema J0aKHa obecneunTs onpeeiente ¢ 3a1anioil TOYHOCTLIO Npoduis cko-
pocTeit # IJIOIANN AUBOrO CeYEHHsS MOTOKA HA YYACTKe HiIMEpeHis BO BCEM AManasoHe VpoBHel M
pPacxonos.

4.3.3.3 in obecnevenus 6e3oTkazHoil paboThl NMPEAyCMATPHBAIOT JAONOAHHTEALHOC KOAHYECTBO
«H30LTOUHBIXs AKYCTHUECKHX Jyuelt, uToOLl nponajadue OAHOro WK HECKOALKMX JIyueit u3-3a 0TKa30B
Wil noppekaeHuit npeobpasosaresieil 3aMeTHO He CHILKATO O0LLYI0 TOYHOCTL H3MEPCHUHN.

4.3.3.4 Muoroayyesnie cXeMbl NPUMEHSIOT TaKke MPH CAOXHOIN reomeTpuueckoit qopme nonepe-
YHOTO CeYCHHA PEKM WIH KaHata,

4.3.4 Cxemul ¢ nepeceKkaomMmcs aydamn

4.3.4.1 Cxembl ¢ nepecekaloMMHECS JIVIAMH NPHMEHSIIOT, KOIIa HEBO3MOXHO ONPeaenTs ¢ Tpedye-
MO# TOUHOCTBLIO Vroa ¢ (4.1.4).

4.3.4.2 Ownbku B ONPEACICHHY YITIA @ BO3HHKAKT, KOIJA OCh MOTOKA HENapa Lie/ibHa OCH Kanana
(vam ero Geperam), HanpuMep, H3-3a HeCHMMETPHUHOM OPMBI CeYSHIST PYCAa WK KOCOTD NOAX04a NOTOKA
K YHaCTKy Mamvepenus. /Ui OUEHKH NOrpeiiHOCTH, BOSHHKAIOWIEH NPH BLIMHCACHMI PACXOIA B ITOM Ci1y4ae,
cAeAyeT MOAL30BATLCA JAaHHLIMM Tabnuue A.l.

4.3.4.3 laa ycrpaveHus 5Tof NONPeIiHOCTH UCTIONLIYIOT CXeMY CAMOKOPPEKUHH. YILTPasnyKoBble
NpeodpasoBaTEeIN PAIMCLIAOT TAKHM 00Pa3OM, YTOOL! NOJYUHTEL OAHY WIH HECKOILKO Nap fepekpeiinna-
IOIMXCA AKYCTHHECKHX JIyUe, pacroNaralomMxcs Ha pasaudHbIx mydunax. Kaxnas napa ayveit 8 oaHoil
MI0CKOCTH O0pasyeT CHMMETPHYHLIH OTHOCHTEILHO OCH pycaa KpecT (PHCYHOK 1).

Ocpeasenie ABYX AMHEHHBIX CKOPOCTEH B NPE1eax OAHOM Naps aKyCTHUSCKIX yueit JaeT 3Hauenue,
Oan3Koe K AeACTBHTeNLHON cpeatelt CKOPOCTH TMOTOKa Ha aanHoi rayouue. Ilpn 21oM BO3HMKaOWME
NOrPEUIHOCTH B 3HAUNTSALHON CTENCHH KOMITEHCHPVIOTCA.

4.3.4.4 Ilpy HCrno/b3OBAHKM ITOH CXeMBI CIeAYeT BIMNOMHSTE CACAYIOMME TeXHHYeCKHe TpeboBanus:

- AKYCTHYECKHE JIVIH KAXI0H Naphl J0/IKHLL NEPecekaTses B Cepeanie pyeaa, a ux npeobpasosareay
PACTIONAraloT HA MPOTHBONOIOKHLIX Geperax HanpoTHE APYr Apyra;

- HeODXOAIMMOE KOJMUYECTBO map Jydell 3a1a10T ¢ yueToM TpeOOBaHHA NOBLILIEHHON HAIECKHOCTH,
4TOOBI COXPAHMTL XAPAKTEPHCTHKM CHCTEMB! B CAVYAE OTKAZ0B B pabore ee OTAILHLIX WIeMEHTOB (HanpH-
Mep, u3-3a GhuanUecKoro nospexaeHua npeodpasosarenci).

4.34.5 HenocrarkoMm npuseaeHHOR Ha pucyHKe | cxemnl maMepeuus smasercd ToT (pakr, 4ro
npeodpasoBaTe/in pacnojokeHs Ha oboux Geperax pycia, MoIToMy NOAXOAAIIME K HHM KabeaH 10/DKHLI
nepecekarh ero noBepxy WM no amy.

4.3.5 CxeMbl C OTPAKEHHBIMI JIYHAMH

4.35.1 Cxema H3MEpeHHsI € OTPAXKEHHBIMM JIYYaMKM [03BOJISET NPOJIOKHTL Ha OaHOM Oepery Bee
uiopMaLMONHBLIE M NHTAIONIME KaOeIH YILTPAIBYKOBOH MIMEPHTEILHOI CUCTeMBI, He TIepeceKas pycaa.
[Mepenatoimit it npreMubil MPeodPAIOBATEIN B TOM CIy4ae PAcroaoXkeHbl Ha oaHOM Depery ¥ R3auMoeit-
CTBYIOT Yepe3 MacCHBHLIL OTPAXATENL, HAXOMALMICA Ha NPOTHBONOIOKHOI CTOpoNe KaHala (PHCYHOK 2).

Orpasanan R
h S
Ocs NoTOKE
—
Mpecpaomsmen. A NpooGostootrans 8
Ofien aves Mo L = AR+RB

Pucynok 2 — Cxema pacnosioxXeHust npeodpasoBaTeacii ¢ OTPILKCHHEM Jyucit

4.3.5.2 91y cXeMy NPHMEHSIOT /UIS COINAHHA AKVCTHHeCKMX aydel Goabueil LIMHLL, ecau IT0
HEOOXOAUMO, YTOOL! MOBLICHTE TOUHOCTSL H3MEPEHHS.
4.3.5.3 IpesMyuIecTsoM CXeMbl C MACCHBHLIM OTPAXKATEIeM AWIACTCA TAKKE TO, YTO HA NPAMOM H
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OTPAKEHHOM YYACTKAX AKYCTHHYECKOrO JIy4a MPOHCNOAMT KOMIEHCAUMS MOrPeiHOCTH, BOZHHKAIOWEH
W3-332 HETOMHOTO ONpe/e/ieHHa HanparteHus ocH nortoka (4.3.4.3).

4.4 Bribop MeCTOPACHONOKEHHS aNnNaparypsl

4.4.1 Obme TpeboBams K MECTY HIMEPeHHs

s ofecneueHns MHHHMAILHBIX NOMPENIHOCTEH K YHACTKY M3IMEPeH st NPeIbAnIsior Cleayioie
TpeboBaHHA:

= HEM3MEHHOCTE (DOPMBL! ONEPLYHOrO CeUCHHSA i TOPHIOHTAILHOCTL nonepeunnix npoduieli ama:

- orcyreTBie Ha Geperax M aHe BOAHON PaCTHTEILHOCTH,

- OTCYTCTBHE B BOAMOM MMOTOKE JOH HAM CJ0EB C Pa3Hoil IIOTHOCTLIO WIH COJNEHOCTHIO,

- OTCYTCTBHE OTPAXKCHHA AKYCTHYECKOTO JIyua OT AHA KM cBoDOAHON NOBEPXHOCTH,

- HACHTHYHOCTL Npodiiig cKopocTelt Ha Beel JUIHHE H3MEPUTEALHOIO YYACTKA,

- OTCYTCTBHE B [IOTOKE BOALI A9PALUIK € OOPA30BAHHEM NY3LIPLKOB BO3AYXA!

= BO3MOXHOCTh MCMOAL3OBAHUSA (NPH HEOOXOAHMOCTH) CHEIMATLHLIX MEP AT NOJABACHUA IeKT-
PHUYECKHX MOMEX.

4.4.1.1 l'eomeTpua nonepeuHoro ceYeHus pycia

Pycnio B npegenax yqacTka H3MepeHHs J0IKHO OuIThL NPAMOAHHEAHLIM ¢ NapaLIeILHLIMK BeperaMy.
[Mpodmas aua or Gepera 10 Gepera 10axeH ObITh NPAKTHYECKH ropH3oHTaIbHLIM. DopMa nonepeuHoro
ceveH s B J0HE HIMEPEHMS BBEPX M BHM3 110 TEYEHMIO JOJKHA OCTABATLCH MOCTOAHHON. 3aBHCHMOCTL
Mexy FayDHHON BOAL H ILIOMAALIO XHBOFO CeYeHHs J0/KHA OLThL H3BECTHA M YCTOHYHBA BO BPEMEHH.
VKON [Ha B npeaenax yqacTka MiaMepeHus J0/KeH obecreunsarh CTabiuibHYIO JMIopy CKopocTedt s
KaX/10r0 YCTAHOBHBIIETOCH PACXOAA BOALL.

4.4.1.2 IUupokue 1 MeIKHe PyCia MOIYT OKAJATLCA HENPHIOAHLIMI L1 VALTPAIBYKOBHLIX HIMeEpe-
Hui. Ecan miyOuma BOAL B KaHale HEe3HAYNTEABHA 10 CPABHEHMIO C PAIMEpPaMM CaMOr0 KaHana, To
AKYCTHYECKMIT IVY MOXET OTPAKATLCS OT JIHa WM BoAHON norepxuocTy. Ha npuemunit npeobpasosarens
B ITOM Cayuae OyayT nocTynars NPAaMoit i OTPaXe b CUIHAILL, KOTOPLIE DYAYT HAKIAALIBATECA APYT Ha
APYTa, BL3LIBAS AONOAHKTEALHYIO OTPEILHOCTL HIMEPeHHA.

HMamMepeHns B MEAKHX PYCIax BOIMOXKHLL, €CAH PAIHOCTL YACTOT MPAMOro ¥ OTPAXEHHOIO aKyCTH-
YECKHX Jiyueil NpesbiluaeT oAl NMepuol YALTPAIBYKOBON BOSHLL. D10 yeaosue OyleT BHINOAHEHO, eCiH
MUHHMAIBHOE 3araybaenne (PacCTOAHME OT NOBEPXHOCTH M AHA A0 GaMAallero akyCcTH4ecKoro jy4a)
R, - M, MIPEBLILLAET ChAeayloliee 3HaYeHme

min®

Al ()
!
re L — JUIMHa aKyCTHYeCKOTO JIyua, M;
C — cKopocTh 3ByKa B Boae, m/c (tabamua A.2);
S~ wacrora yasrpassykosoro npeodpasosarens, 'u.

B rabnuue A.3 npeacrapiens peKOMEHJAYeMbIe 3HAYeH S BIAHMOCBAIAHHLIX napaMeTpos pabounx
HACTOT VILTPA3BYKOBLIX Npeodpasosareneil, UIHH aKyCTHUECKHX Jyveil, MUHHMALILHBIX PACCTOSHIH MeXay
npeobpasosaresiemM i BOAHONM MOBEPXHOCTLIO MK JAHOM H BOIHHMKAIOWIMX MPH ITOM NOrpelHocTeil uime-
pPeHHs CKOPOCTH (NPH JONMVILECHHH, YTO CpeliHee BPeMs NPOXOAICHHSA VALTPAIBYKOBOIO MMITY.ILCA Onpe-
AENeHO € TOMHOCTLIO He MeHee 2 % nepuona Boanb £20 nc.

4.4.1.3 Bauanue BoAHBLIX pacTenuil

YHacToK M3Mepenust JoaxeH OLITh CBOBOAHLIM OT BOAHKIX pacTeHiii, KOTOpLIe CHILHO 0caabafIoT
AKYCTHUECKMH CHIHAT M3-32 0 MOTIOIEHHA CAMMMH PACTEHHAMM H OTPAXKEHHS OT PAIMEIMEHHLIX B HUX
NY3LIPLKOB BOAYXA.

4.4.1.4 Bausnue MaMeHeHHs NI0THOCTH BOAK H3-3a MPANHEHTOR TeMIepaTypsl i COICHOCTH

[pH HATHYUK B BOAHOM NOTOKE 30H MM CA0EB, HMEIOUGIX PAIHYIO IUIOTHOCTL, OOYCIORIEHHYKD
TEMIEPATYPHLIMK TPAIHEHTAMH JIH PAXTHUHON CONCHOCTHIO, AKYCTHUYECKMIT 1YY NpeTepriesaeT npeioM-
JIEHHE M MOKET He J0CTHIATh APHEMHOIO npeodpasosares, YTo NpHBeAeT K NPOonajanuio cHruaia. 910
ARIEHHE CAeAYeT YUHTLIBATL B NIEPHO COTHEYHOIO NMPOrpesa MeIKOBOAMIT B MeXKEHL H B LIHPOKHX VCTHAX,
e NMPOHHKAHHE COACHON BOALI MOXET BLIZBATL MPAIHEHTL ILIOTHOCTH.

4.4.1.5 Bausuue nanocon

[pueyrcTeue TBEPABLIX Ted, BIBCLICHHEIX B BOAC, SIRISNETCS NPHYMHON ocaabinenns (3aryxaHus)
H3IMEPHTENBHOIO curHata, 6aarozaps hextam orpakenus u paccesumns. B mecrax. rie KoHUSHTPaNs
gapecelt 6onswe 1000 Mr/a B TeueHHE UIHTEILHONO NEPHOAA WIH I1e HANCKHOCTS H3MepeHHi ocobenHo
BAKHA, YALTPA3BYKOBOI METO/A He NPHIOAeH.
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4.4.1.6 Bamnanue npohuas ckopocteit noroka

Hna adpekTusHoro npuMeHenna cnocodba HeodXoaAnMO, YT0OLl NPodIIN cKopocTeH B patiHYHBIX
CEUEHHSAX MIMEPHUTEALHOTO YYACTKA HMEIH MUHEMATLHLIE OTIHYHA.

HMamenenne npodiia CKOPOCTeH Ha yHacTKe HIMEPeHHA MOXeT ObITh BHIIBAHO RIMSHHEM HA NOTOK
KoHudHrypauun ana, Geperos WM BNALAIOUIMKX NPHTOKOB B MECTAN, PACTIONOXKCHHLIX HA 3HAYHTENLHOM
VALICHIH OT MECTa M3MepeHHs BeepX no TeveHnio. [losromy cieayer BLIOHPATL HIMEPHTEALHLIA YHACTOK
Ha paccToaHum He Menee ueM 50 A, (A, — Hanbo/biiag raybsHa B KaHae) OT CHILHLIX H3rHOOB pycna
WK BRageHns NPUToKos. ECiH HeBOIMOKHO HANTH YYACTOK, VAORICTBOPAIOUNIT VKA3AHHBLIM YCIOBUAM,
TO CAEAVeT MPeayCMOTPeTh:

- BLOOP KOPOTKOI HIMEPHTENLHOI 30HLL;

- HCTOIL30OBAHME JONOIHHTENLHLIX JIyYeit 11a Go1ee TOMHOrO H3MEPeHHs CKOPOCTelt N0 BepTHKAIN,

= KOMIICHCAIMIO HENAPALILILHOCTH NMOTOKA TIYTEM HCTIOALIOBAHMS CXeM C MEePeCeKalOLMMUCA JYHAMH.

4.4.1.7 Bausnue aspauui noroka

Cuapyas adpanus noroka (HATHYME NY3LIPLKOR BO3AYXA) MOXET BHIBATL paccesHue M oTpaxeHue
VABLTPAIBYKOBLIX BOJIH, 9TO NPUBOAMT AH00 K CHIBHLIM MOMEXaM, JIMO0 K CYIICCTBEHHOMY OCIabAeHMIO H
DAKe MPONANAHMIO MIMEPHTEALHOrO cHruana. [MTosTonmy M3MepuTeNbHB YHACTOK A01KeH PacnoAaraThes
HA HECKOILKO KIIOMETPOB HILKE 10 TeUCHH IO OT BOIMOXHOIO MECTa a3pauuu (Hanpumep, oT Bo10cOpPOCos,
nepenajos, AaMo U NIOTHH).

4.4.1.8 Baugnue BHEIHWX YIEKTPHUYECKHX [TOMEX

VALTPAIByKOBas annapatypa COACPAUT B CROSM COCTABE YYBCTBHTEILHLIE WIEKTPOHHBIE npuGopst,
Ha paGoTy KOTOPBIX OKA3LIBAIOT RAMAHHE BHELIMHE WIEKTPHYCCKUE MO, HCTOYHMKH KOTOPLIX (Hanpusep,
MOILHBIE PAIHONEPEAATYHKH) MOIYT HAXOAHTLCSA HA 3HAMMTEALHOM (1eCATKH KHIOMETPOB) PACCTONHMHH.
B otux cayuasx npH npoeKTHPOBAHHH CACAVET NPEAYCMATPHBATL CreuHanbunie Mepst s Gopsbu ¢
MOMEXaMH.

4.4.1.9 ObGecneyenue rpalyMpoBKH H NOBEPKH YILTPAIBYKOBOI annaparypl

BuiGop mecta pacnojsoxeHus yibTpassyKoBuIX npeobpasosarteneit NMpoBoasT ¢ yyetoM Tpebosanuii
NPEAYCMOTPEHHOTO NMPOLKTOM CIOCO6A rPpaiyHpPOBKI i NOBEPKH MIMEPHTEALHON CHCTEMDI.

4.5 TpeOosanus K MILKCHEPHOH CHEMKE MECTA M3MEPCHHS

4.5.1 ObGwme noaoKeHus

o rauana stana NPOEKTHPOBAHMA NOIKHA OLITL MPOBEAeHA JICTATLHAS HHACHEPHAsS CHEeMKa MeCT-
HOCTH A8 OUeHKH (DAKTOPOR, BINAIOIMX Ha XDDeKTHBHYIO paboTy YALTPAIBYKOBOIT CHCTEMBL, MEpeYmc-
Jennbix B 4.4, Ouna Biouaet 8 ceba: peKOrHOCUHPOBOYHOE 00CACAOBAHNE, HCCACIOBAHNE TONCPEYHOTO
cevens, HaMepeHie npodiuis cKopocTedt, HCCaea0Balie PACTIPOCTPAHEHUS YIBTPA3IBYKOBOIO CHIHAAA M
npK HeoOXOAMMOCTH APYTHE BHALI 00CHCI0BAHNS.

4.5.2 Pexornocumposoytoe odbcaeaosanne

Taxoe obenesosanue o6oKX GEPeros Pycia Ha IHAUMTEILHOM PACCTOSHIHN BEEPX U BHU3 110 TEYCHHIO
OT MECTa NPeINnoIaraeMoit YCTaHOBKH H3IMePHTeALHLIX npeobpazosareselt HeoOXOAMMO BLUMTOMHMTL 15
BuisiBIen st (hakTopoB, CrnOcOOHBLIX NOBAHATL HA paboTy cucTeMbl. OHO A0IXHO OWTL NPOBEACHO TNPH
IKCTPEMAIBHBLIX 3HAYSHHSN M3MEPSAeMBIX PAcXoios, T.e. NPH NaBOIKaX U MeXeHH.

4.5.3 Hceneaosauue nonepeuHoro ceuenns

[Nonepeunoe ceveHue pycia NOANCAHT 00CALIOBAHHIO BEEPX 110 TEYCHHIO OT NPEANOIaraeMoro Mecra
ycranopku npeodpasosareseit Ha paccrosuuu, B 10 pas npessilaomeM WHPHHY pyeia, ¥ BHM3 110
TEYCHUIO HA PACCTORHMM, B JBa Pa3a NPEBLILAIONIEM LIHPHHY pycaa.

4.5.3.1 Monepeuns rayOuH B NONEPEUHBIX CeUSHMAX J0MAHL OLTL BHMOMHEHL! HECKOILKO pas,
To0OLl YOeAHTHCA B CTAOMALHOCTH JAHA it Oeperon. TakHe HIMEPECHHA HYAKHO NPOBECTH:

- TIPH IKCTPEMAILHO HH3KOM pacxo/e;

- Cpaly nocie nasoAka, NoAnopa Wi 3HAYHTEALHONO MOBLILLIEHIS YPOBHS M0C/Ae NPHINBA;

- BO BpeMs BCEX CEIOHOB.

4.5.4 Mamepennst npoduias ckopocreit

Caeayer npoBecTyt  ACTANbLHOS M3IMEpeHHe CKopocTell Tedenms Ha GA30BOM YUACTKE MIMEpeHus,
MCTIOAL3YA LIS HTOFO, HANPHUMEp, MIPOMETPHYECKHE BEPTYLIKH,

4.5.4.1 Jomkuel O6Ts 00C1e10BaHEBL NPOMIIH CKOPOCTRH HE MeHee UeM B TpeX MonepeyHsIX ceve-
HUSIX, N0 OAHOMY HA rpaHHLAX GA30BONO YHACTKA W OHO B €0 HeHTPAILHOM YacTH. OAHOBpEeMEHHO cleayeT
HIMEPHTDL TEOMETPHUYECKHE Pa3Mephbl CaMKX ceqeniii.

4.5.5 MUccneposanue pacnpocTpaieHus Curiaia

Ecau uibpannsie MecTa YCTaHOBKH npeobpasonarteneil OTBeYaloT npeabirisieMuM TpeboBanuaM, TO
cleayer NpoBeCTH MPeABAPHTEILHBIC AKYCTHYSCKHE HIMEPEHHA ¢ HCMOAL3OBAHKEM MOPTATHRHOM aKYCTH-

6



FOCT P 51657.5-2002

YeCKOI annaparypsi 15 OnpeAesieHus YCAOBHI PacnpocTpaHeHHs yALTPasBYKa. Annaparypa ao/kHa
BKIIOYATL Habopst npeobpazosatesiel ¥ HEOOXOAMMBIX KPenekHLIX KOHCTPYKUMI Ul HX BpPeMeHHOM
YCTAHOBKH B pycie, 2 TAKAE BTOpHUYHLe NpHOOPs!, NO3BONAIOUINE MEHEePHPORATL M HABA0NAATL LUMKILI
curnanos vactoroit or 100 k' 2o 1 M. 3ajepxKa NPHHATONO CHIHAKA OTHOCHTEIILHO MOMEHTA ero
HanyyeHus cocrawisieT npumepo 70 M Ha kaxasie 100 M A1HHB AKYCTHYECKOTO JIyya.

4.5.5.1 ObGopynosanse Ui aKVCTHYECKOrO OOCICAOBAHMS A0KHO BKIOUYATL, NO KpaitHed smepe,
yernipe npeobpasoparens 418 (POPMHUPOBAHKA NApLl fepecekalouxes ayues ¥ obecneunBsars UX Bepri-
KUIBHOE CMEIleHHe LIS H3MEPEeHHUS CKOPOCTel NMOTOKa Ha pasHbIX ryOHHaX.

4.5.5.2 AkyctHyeckoe 00CenoBatie MPOBOIAT UIA onpeaeeHus HeoOXOAHMBIX NapaMeTpos (ammn-
JIMTVALL M YACTOTHI) MANYHACMOTO CHIHAIA, CTRNEHH ero ochabienuss W BOZHHKAIOWMX NOMexX 11 ero
APHEMa, a TAKKE aCHMMETPHH NOTOKA (HeNapamie bHOCTH OCH NOTOKa ero Geperam).

4.5.5.3 Takue u3MepeHHst A0MAHL GHTL NPOBCACHL! NMPH PATIHUHLIX PEKIMAX NOTOKA.

4.5.6 Apyrie s 06caenosanus

4.5.6.1 Cneayer npoBecTH MIMepeHHe TeMIepaTyphl BOAL B PEXHUMAX TeUYeHMA ¢ HU3KOH CKOPOCTLIO
CHBHBIM COJHEHHBIM NPOrPEeBOM Ui BhIsIRTeHHS o0acTeill CO SHAYHTENLHBLIMH TPATHEHTAMI TEMIICPATYPLI.

4.5.6.2 Heobxoanmo nposecti obc1e0BaHie HA COACPAAHUE BIBCIICHHBIX HAHOCOB, 0COBCHNO B
MECTax, NOABePKEHHLIX ALHCTBHIO NOANOPOB i NPILIHBOB. BaxHO OLEHHTL CROCOGHOCTL MOANOPHO-NEpe-
MECHHOIO WM NPHIHBHO-OTANBHOIO TeUeHIIl HACKILATL MOTOK B3BEIIEHHLIMH HAHOCAMM.

4.5.6.3 B npeanosaraeMoM MecTe YCTaHOBKH YILTPA3BYKOROH Annaparypbl HEOOXOMHMMO H3IMEPHTDL
YPOBRHEB WICKTPO- W paaionoMex. YacTora M aMiaMTyaa KakIoro HCTOMHHMKA MOMEX, PEerHCTPHPYEMbIX
npeodpazoparTeNaMK, J0/LKHA ObITL VUTEHA NPH MPOSKTHPOBAHKI YCTPOHCTDE LIYMOTNOAARIE NS,

4.6 Dxcnayatausonusie Tpebosauns

4.6.1 IxcnayaraumoHnbie TPeGOBAHNA ONPEACNRIOTCH HEOBXOAMMOCTLIO obecneyeHus HiMepeHns
OCHOBHBIX NapaMeTpon /LIS BLIMHCJICHHS PACXOAa BOALL — CpeAHeit CKOPOCTH MOTOKA M IUIOIAAN ero
AHBOTO CeUeHHs.

Cpeanion CKOPOCTL MOTOKA H3MEPSIOT HEMOCPEICTREHHO YLTPA3BYKOBLIM COCOBOM € NMOMOLLIO
AKYCTHYECKHX npeobpasosareneit.

[L1omans XHBOro ceueHitst ONpeAensior Kak pyHKIUHIO ABYX MapaMeTpon:

- IAVOMHBL BOALL, HIMEPEHHON YILPAIBYKOBLIM WIH APYIUM OOILCTIPHHATHIM METOAAMM,

- reoMeTpiyeckoit (hopMBLl MOMEePeUHOIo CeUeH s PYCIA, HIMEPEHHOIO B pe3yabrate Tonorpaduyec-
KOH CheMKH.

o s1uM napamerpam HeOOXOAMMO VCTAHOBHTL JABHCHMOCTL OCHOBHLIX TEOMETPHUCCKHX PAIMEPOB
KHBOrO CeHEHMS OT IIVOHUHBL ¥ 3aHeCTH ITY QYHKIHIO B BLIMHCANTEILHLIC B10KH HIMEPHTRIBHON CHCTeMBI.

4.6.2 HeoGX0AMMO NepHOANYECKH TPOBEPATS NOJOKCHHE H OPHEHTALHIO npeobpasosateneh, pery-
JAPHO KOHTPOIMPOBATL JAHO PYCIa HA YUACTKE HIMEPEHHs, He Pexe OAHOro pasa B roay u obasareasuo
nocie modoro rHAPOIOrHIecKoro srieHus (nasoaxa, Mexens u 1.n.). Ipi gedopmaim win HaMeHeH
OTMETOK JHA PyCaa pacueTdnlit pacxoa Oyaer cogepxars OWMOKY, NPONOPUHOHANLHYIO H3IMEHEHHIO
FCOMETPHULCKHX PAMEPOB NONEePeYHOro cevens. Iror (hakrop OyaeT Bu3ILBATL HAHBOALIIYIO norpei-
HOCTB AIPH MATLIX PACXOAAX BOAKL.

4.6.3 Onpenenenue NAOUIALH NONEPEYHOIO CeYeHM pycia

4.6.3.1 Onpeaenenue rayounLl

FayOuuy soasl B pycie uaMepsior anbo caMmoll YaLTPasBYKOBOH annaparypoil, Ao ¢ noMoLusio
YPOBHEMEPOB WM JaTUHKOB AarieHus. YPOBReHL BOIL M3MEPAIOT OTHOCHTENLHO (PUKCHpoBanHOi Gasnl
camoro cpeacrsa uaMepenns. K rmiyGuHe Boabl 9TO JHAYEHHE NPHBOAAT Yepes CHCTEMHYIO KOHCTaHTY,
CBASLIBAIOULYIO CPEAHIOI0 OTMETKY [HA PyC/Ia HA Y4acTKe H3MepeHHus u 0asy CpeiacTsa MiamepeHus. Dty
KOHCTAHTY CJedyeT NEePUOAHYECKH KOHTPOMHPOBATH, T.K. OHA 3aBHCHT OT CTabMILHOCTH OHAa pycia.
Cpeausisi OTMETKA AHA O3HAYACT CPSAHKI YPOBeHL AMA PYCna B MNpeseiax M3IMEPHTEALHOID YYacTKa
OTHOCHTENLHO BHIOPAHHOMN Gaibl, DTO IHAUCHME CARAYET ONPLIRAATL UIMEPEHHEM OTMETOK JAHA HIMEPH-
TEALHOTO YHACTKA He MeHee yeM B S0 TOYKax uepes paBHbie PACCTOAHMA M0 AMY.

4.6.3.2 OnpeaesieHye reOMETPHYECKMX Pa3MEepos pycia

[TpoBepKyY reoMeTpHUCeCKHX PAIMEPOB PYCIa HEODXOAKMO TAKKE NPOBOANTL peryiasapuo. Heobxoanma
BLICOKAA TOYHOCTH onpefeteHus paccroanus (He xyxe 0,1 %), koropas nocruraerca obu4HON TOnoOrpa-
duueckoit cremxoil. TpeGyemas BHICOKAA TOYHOCTL B AaHHOM caydae OOVCIAOBACHA TeM, YTO IMHA
AKYCTHUECKOID JIV4a, KOTOPAst 3ABHCHT OT WHMPHHLL M UTHHB! H3MEPHTEILHONO yuacTka, anasercs 6a3onoi
KOHCTAHTOMN B BLIPAKEHMH ONPEIeeHHsE CKOPOCTH.
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4.7 Pacuer pacxona H TpefoBaHHS K BEIYHCACHHAM
4.7.1 Buumcnenue JHHeHON CKOPOCTH NO PASHOCTH BPEMEH
JlocTOMHCTBOM CNOCODa BLIYHCICHMS! CKOPOCTH BOAL 110 PA3HOCTH BPEMeH MPOXOXACHUS VILTpa-
IBYKOBLIMM HMITYILCAMM JUTHHEL JIVYa COOTBETCTBEHHO MO M NPOTHB MOTOKA AKIAETCH ero He3aBHCHUMOCTDL
OT CKOPOCTH 3ByKa B crosiveit pone. Takum oOpatoM, TOUHOCTS PeIViILTATA BLIMHCICHHH CBA3AHA TOILKO
€ TOMHOCTBHIO M3MEPeHHsl PAIHOCTH BPeMeH, KOTOpass MOXeT ObTh O4eHb BLICOKOH Y COBpeMeHHLIX
NEKTPOHHBIX NPpHGOPOB.
4.7.1.1 CucreMnl ¢ npaMOAHHEHLIM JTydoM
CpeaHiolo CKOpOCTh NOTOKA BOABI B CAOE AKYCTHUYECKOrO Ayda napawieasHo ocy pycaa V,, m/c, ¢
MOMOUILIO CHCTEMBI C NPAMOAMHEHHLIM JyuoM 1 npeobpasosareasamu Ha oboux OGeperax (pucynok l)
BLIYHCARIOT MO YIIPOLLEHHOI (hopmyte
v L {l 1 (3)
t*%coso dr I
2eos @ |1 l..)

e L, — aanHa akyerhueckoro ayua AA;, M;
@, = YTOJI MeXy CPeAHHAM HANPaBIeHHEeM MMOTOKA W aKYCTHUECKHM YoM, .. )
{, — BpeMA MPOXOXKACHHA YIALTPAIBYKOBOIO MMOYALCA oT npeodpaiosareiss A KX npeodpazosare-
mo A, c;
I, — BpeMs NPOXOKIACHHA UMITYILCA 0T npeobpasosarens A, K npeobpasoparenio A, c.
4.7.1.2 CHCTeMBl C OTPAKEHHBIM JIYUOM
Cpeanion CKOPOCTL NOTOKA BOAL! B C0€ AKYCTHUYECKOrO Jlyya napamuiensto ocu pycaa Vi, w/c, B
CHCTEME C OTPAXKEHHLIM JYYOM M NpeobpasoBareisaMi Ha OAHOM Oepery (PMCYHOK 2) BHIMMCAAIOT 1O

yrpoiueHHol opmyne
R R o N 4
Via3 Ly (l, q]‘

e L — QaMHa OTPAKEHHOrO aKVCTHUYeCKOoro Jiyua ARB, w:
L, — npoexuus 0Tpeska, OrpaHiueHHoro npeodpalopareisMi, PacrooXeHHbIMK Bulllle 1 HHXE 1O
TEUEHHIO, HA OCh (IMHMIO) CPEeaHero HanpawieHus noToKa, Mm;
1, — BPeMs NPOXOXKIACHHA HMNYILCA OT npeobpazosatens A, pacnoioKeHHON BLIIIE MO TEYLHHIO
yepes orpaxares R Ha NPOTHBONOJIOKHOM Oepery a0 npeobpazopatens B, pacnoioxeHHoro
HHAS 110 TeYeHHIO, C;
I, — BPeMA fepeMeLSHHs HMNYALCA B OOPATHOM HANpPaBIeHHH, C.
4.7.1.3 BuluscaeHse pacxoaa B OAHOJIYYEBLIX CHCTeMaX
B cicTemax, rae cKopocTs ONPeAeseTes ¢ NOMOILLKD OAHOTO JyYad, HEOOXOAUMO HARTH COOTHOUIRHHE
MEXILY H3MEPEHHON CKOPOCTLIO M CpeHelt CKOPOCTLIO B ceverni (KaK ykasano 8 4.3.2.2),
IMo Haiinen o 3aBHCHMOCTIE M NPH ee NOCTOAHCTRE Pacxoa Boanl Q, M’/c, BLMHCIAIOT o dopyie

Q=C V4, (5)

e V — cKopocThb, HAICHHAS OAHONYUEELIM MIMEPEHHEM, M/C;
A — naowans nonepeuHoro ceueHms, M*;
C, — oMnupryeckst onpeaeeHubiit Koadupuument (ckopoctHoit xoxpguient).
3navenne koxdpuumenta C, HaXOaAT B pesyasTarTe uiMepenuil nosel CKopocTel npi pasIHUHBIX
PACXOAAX ¥ B pasiHuHbe neproabl. OH MOXET OCTABATLCS MOCTOAHHBIM WK HIMEHATLCH AuckpeTHo. [one
CKOpOCTEi H3MEPAIOT € MOMOLULIO OOLIMHON FHAPOMETPHYECKOH BEPTYIIKH HAN HCNOALIYA VILTPAIBYKO-
BYIO CHCTEMY, eCIi BOIMOXHO fnepemeltenye npeobpasosareneii no ryduue.
4.7.2 TlocnenosareasHOCTL M YaCTOTA ONPOCa B MHOTOIYMEBOH cHcTeMe, KayuHi pexus paborn
[Mepyoa 0AHOTO LKA HATYMEHHS M ONPOCA BCEX NOTPYAKCHHBIX B IOTOK npeobpasopaTesieit A0KeH
OLITh TAKMM, YTOOL! HIMEPACMBI PACXOA OCTABAICH MNPAKTHYECKH MOCTOSHHBIM 1 OHOBPEMEHHO 10CTa-
TOYHBLIM 119 00pabOTKH AAHHLIX HIMEPeHHI U NOJaYYeHHUA 3HAYeHMs pacxoad. HTo0bl He BLILLIH U3 CTpos
npeobpasopaTeN, HAXOMALIMECHd B MOMEHT MIMEPeHHs BhIlIC YPOBHSA BOAL, KOHCTPYKUMA CHCTEMBI
A0/KHA oDecreyHBaTh A8 HUX XKAyulnid pexnsM pabors. YAORICTBOPHTRALHLIE Pe3y/iLTaT A0CTHIACTCS,
KOT/d CHCTEMA MOXET BHMOAHATL He MeHee 30 noHbIX UHKIOB Onpoca Beex npeobpasoparesieil B MHHYTY.
[Mpn nOBLILIEHHLIX TPEBOBAHMAX K HAUICKHOCTH M3IMEPUTCALHONH CHCTeMLl M YCTPAHCHMS BAMSHUSA
BOIMOAHBIX cOoen npu ee pabore No pavivuHbLIM MPHYHHAM HACTOTA ONPOCa A0MKHA OLITL YBEIHYEHA.

8
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4.7.3 Buuncaenue pacxoaa B MHOIOJIYYEBLIX CHCTeMAX

4.7.3.1 Hamepenne pacxoaa yISTPAIBYKOBBIM CIIOCOBOM AHAIOMMYHO HIMEPEHIIO PACNOAA MIPOMET-
pHueckoit BepTyIIKoil. OaHaKko 0cobeHHOCTLIO VILTPAIBYKOBOIO CIIOCODA ARIALTCS TO, YT0 001aCTH HIMEPe M
cKkopocTel (nmociofinbie OTCeKH) OPHEHTHPOBAHLI TOPHIOHTLILHO M PACTIPEICTCHS! 10 BEPTHKAIH.

4.7.3.2 JIna suiqmcaeHns pacxosa Haubonee 1e1ecoobpasHbiMi ARISIOTCH Cnocolbl, PR KOTOPBIX
CYMMUPYIOTCH PacXoibl B NOCAOHHLIX oTcekax. Koan4yecrno u pasmepsl OTCEKOB (LIMPHHA 3 BBICOTA)
ONPELIAIOTCSH KOMMYCCTBOM Nap YALTPA3IBYKOBRIX npeobpazosaresieli M CXeMOil HX pacnonoxeHus Ha
orkocax (Oeperax) pycia.

OGum# pacxon Q,, M'/c, BLUNCAAIOT KaK CyMMY NOCI0MNBX pacxoaos O, no dhopmy.e

o (6)

e 7~ KOMHYECTRO NMOCAOHHLIX OTCeKOB.

4.7.3.3 llpn oOpaboTKe AaHHLIX AOMYCKACTCH NPUMEHATH OBGUIEHIBECTHLIC METOAL BuIMHCACHHS
HHTErpasa — MeTOA NpIMOYTOABIIKOB H METO/ TpaneuHi,

B neprom cayuae (pHcyHOK 3) cpeaseil CKOPOCTLIO B OTCEKE CYHTAIOT CKOPOCTH B IUIOCKOCTH JIyua,
MPOXOAALICTO Hepe3 ITOT oTceK. I'PaHHUaMIft OTCEKOB MO FOPHIOHTAIN ABIAIOTCH JHHHK, PACTONOKECHH LIS
Ha MOJOBMHE PACCTOSHMA MEXLY coceaHHMH npeobpasosareasimy (ayuamit) B ux obuelt marpuue. LHu-
PHHON OTCEKA ABNSETCH WHPHHA PYCaa Ha ryOKHHe AanHOoro Jyua. Bo BropoM ciyuae cpeanion cKopocTh
B OTCEKE ONPeJCIAIOT KAK CpeiHee OT ABYX 3HAYEHHH CKOPOCTH MOTOKA B IUVIOCKOCTIX JIVYeH, OrpaHuyi-
BAOLLHX 9TOT oTceK. Cpeaneil WHPHHONH OTCeKa ARIALTCS CpeHee OT ABYX 3HAYCHHH WIMPHHLI PYCIa Ha
rayOHHe ITHX Jy4ei.

Ny Bopmwioros Qg™ Vlr-0,50- bk,

0(hy + ) ' B, I
o R , Q= VOBl -ty g, :
R L QymVASMy-h .
0BH, Bt a=Vi0Bfdy  p, *

— Q) =08V,05mb I &

b

Pucynok 3 — lpusmep pacuera pacxons METOAOM NOCHONHHBIX CCHEHMIT

4.7.3.4 HexoropuiMit 0COBEHHOCTAMM OT/IHYARTCS 00pabOTKA SAHHLIX B Kpaltuux orcexax. B merone
APSAMOYTOILHUKOB BEPXHII OTCEK OrpaHiyeH CHM3Y aiHMelt Ha pacctosHuu, pasHom 0.5 pacctosums or
CAMOro BEPXHEro aKTHBHOFO Jy4a 10 cocearero cuusy. Cpepxy oTceK OrpaHHuen BOJAHON MOBEPXHOCTLIO.
Cpeansst CKOPOCTL B OTCEKE ~ 3TO CKOPOCTH, HIMEPEHHAA BEPXHHAM AKTHBHEIM JIYHOM.

Cpeansist WHPHHA OTCEKa ~— JTO CPeaHss UIHPHHA PYCHA, BLIYHCICHHAs KaK CpeaHee 3HaYeHHe oT
UWIMPHHLL PYCIa B BePXHEM Jy4e M IMPHHLL pyeaa no ypedam soast. [locaeauee 3nauenue Moxer ObIThL
NOJY4EHO HHTEPMOASUHEH MeKIY HIBSCTHBIMH JHAYCHHAMM LIMPUHBI PYCIIA B IIOCKOCTH CAMOTO BEPXHEro
JY4a W B IUIOCKOCTH OIKaiiero K NORepXHOCTI, HO He MOIPYAKEHHOro B NOTOK npeobpasopatens.

Butcoroit orceka ABAsSeTCs paiHoOCTh OTMETOK BLICOT BEPXHEro Jy4a # BOAHOH nosepxHocTi. Pacxon
yepes camstit HKHMI oTcek, OumkaluMit K aHy, BHUHCIAIOT MO TAKOMY Ke NPHHLKMIY.

4.7.3.5 Undopmauus, noayuennaa or J1yua, HaxoAfWerocs B noroke 6.1M3K0 K NOBEPXHOCTH, HaCTO
OLBACT HEAOCTOREPHON H3-3a MOMEX, BHLI3BANHBLIX NOBEPXHOCTHBIM OTpaxkenHeM curuana. IMosromy B
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MNPUBEACHHLIX BBHILIE BLIMHCACHMAX ee MCIOAL3VIOT TOALKO KakK MHAOPMALMIO O MOJOKEHHM CaMO
BLICOKOI TOUKM MOTOKA /U1 ONpeAeieHUA UWHPHILI PYCIa 110 ype3aM BOAL.

4.7.3.6 Ilpu obpaboTke KpaHHHUX OTCEKOB METOAOM TPaneuitit HeoOX0IHA LI ONpeJe e HHLIC YCIOBHbIE
nonyuenns (4.7.3.4), Kacaomuecs CKopocTeil noToKa Ha ero nNoBePXHOCTH M Y /IHA, TAK KaK ITH 3HaueHHA
HeoOX0AHME UIA pacuera cpeiHeit CKopocTH OTCeKa.

4.7.3.7 Tllpn HeSGoabWIMX paMepax A0OHHOIO OTCEKA MOKHO NPHHATH CACIVIOILME JAOMYLIEHHS L1s
OLCHKI JOHHON H NOBEPXHOCTHOMN CKOpoCTeit:

= HAHACHHYIO C MOMOLIBIO BEPXHET0 JIYUa CKOPOCTb MPHPABHHBAIOT K CPeAHei CKOPOCTH BEPXHEro oTceKa;

- NPHAOHHYIO CKOPOCTL ONPEesIoT M0 3HAYCHHIO, HAMICHHOMY B BEPXHEM OTCEKE M KOPPEKTHPYIOT
€ NOMOILLIO KOYhduuueHTa, HARACHHOTO HMITHPHIECKY (HANPHMEP THAPOMETPHUSCKON BePTVILKOH).

O06L4HO 10T KO HIHERT JeXuT B auanazone o1 0.4 10 0.8,

4.7.4 Buiuscnense pacxoia B MHOTOAYMEBLIX CHCTEMAX MPH NPONAAAHNK HEKOTOPLIX JIy4eH

4.7.4.1 Tlpu cayuaiHOM HCHEIHOBEHHH OTACALHLIX JIY4ei, H3-3a 0TKa308 B paGore npeobpazonareiei
WIH APYIHX 2JEMEHTOB alnapaTypsl, peayibTar HiMepeHHil pacxoaa A0IKeH OBThH BLIMHCICH (TOYHOCTL
BLIMMCACHHS B 9TOM Ciaydae MOXeT OuiTh Menbue). CreneHs yMeHblIeHHA TOUHOCTH Byiler 3asucerh Of
OTHOUIEHHS YHCIA NPONABIIKX JVYeH K YHCay AeHCTBYIOUMN, 8 TAKKE OT UX BIAHMOPACTIONOXKEHNS.,

4.74.2 Ilpu cboe n pabore HEKOTOPHIX Npeodpaloparesiell pacueT MPOBOIAT MO YKPYIHEHHLIM
OTCeKAM, KOTOpbie BKIIOUAIOT B cebs orcexkn aedekTHnX npeodpazosareieii M KOTOpbie B ITOM cayvae
HIMEPSIOT GUIHAKAN LUMAH ACHCTBYIOWIMAM AyHamMi. AJIFTOPHTM BLIMHCICHHIT J0IKeH oDeceyitTh 1pi ITOM
MHHHMAIBHOS CHIKEHHE TOUHOCTH PedyibTara MIMepeHuit.

4.8 I'paiyHpoBKa ¥ NOBEPKA HIMEPHTEALHON CHCTEMBI

4.8.1 IN'paxyupoBKy H3MEPHTENILHON CHCTEMBI CCAYeT NPOBOAMTL PEFYIAPHO M B KAXIOM Caydac
WIMCHEHHS FeOMETPHYECKHX MApaMeTPOB PYCIa HA YYacTKe MiMmeperusa. [paiyuposka MOXKET ocyulecr-
BIATLCH NMPH MOMOLUM FHAPOMETPHUECKHX BEPTYIICK HIH YALTPAIBYKOBLIX MIMEPHTENeH CKOPOCTH.

4.8.2 Onnoayyesble CHCTEMBLI C HEMOABMAHLIMHE NPeodpasoBaTeaMH

B a1oM cayyae HeoOX0AHMA TPALYHPOBKA € BLIMHCACHHEM CPeAHEel CKOPOCTH B CTBOPE MO M3MEPeH-
HOMY IMOJIK0 CKOPOCTEH M HaxoXAeHHeM KOMDHLHEHTA CKOPOCTH, KOTOPLIH CBAILIBALT CPEANIOIO CKOPOCTh
CO CKOPOCTBLIO, HaMepsiemoit npeobpasosarensau (Gopmyna 5). Haltaennuit kospuument ckopoctit s
TAKOM CYHAe KOMIEHCHPYET TAKKE MOrpPeuiHOCTH, OOYCAOBICHHLIC HETOYHBLIM ONPEIeIeHHEM YIIa ¢, N0
KOTOPLIM HANPawIeH Jyd 10 OTHOMEHHIO K HANPARIEHHIO NOTOKA, M UTHHL CAMOIO Jyya.

4.8.3 Oanoayyessie CHCTEMBI ¢ MOABMAHBIMH npeodpasopaTensiMis

B pesyavrare rpaayHpoBKst B 3TOM Cay4ae OHpEIeadior Ty rayOHHY, HA KOTOPOH CleAyeT YCTAHOBHTL
NOABKAHLIE NPeodPa3OBATENH, YTODL HAIMEPEHHLIH ¢ HX MOMOILLIO PACXO/ OLII PaBeH CPeAHEeMY B AKHBOM
cevennn croopa. C 510H HeIbIo HeOBXOMIMO, KAK I B NPeALIIYIIEM Cay4ae, ONpele;uTs foje cKopocTel
€ NOCTPOCHHEM SMHOPH! H HAXOKACHHEM IYOHHLL, HA KOTOPOIl CKOPOCTL paBHa cpeaHei no cevennio. s
HAXOKACHHS MO CKOPOCTEH MOXKHO MCROAL3OBATL HAPOMETPHYCCKHE BEPTYIIKM WIH NOPTATHBEHLIE
VALTPAIBYKOBLIE HAH MHBIC ATTECTOBAHHBIC MIMEPHTEIN CKOPOCTH.

4.8.4 MeroauKa NOBEPKH VALTPAIBYKOBOH Hi3Mepurenstoi cucremst — no MH 175987 |[1]. Tlo-
[PEUIHOCTH MOBEPOK M MX pesyastarnl — 1o [P 50.2.006-94 [2].

4.9 Torpemmocrs wimepenwui

4.9.1 Onpenejenne NOrpeltHoCTed M3MepeHus i UxX odbosnayenuns — no PMI™ 2999 [3].

4.9.2 [lpeaeasuyio NOrpewHOCTL ONpeeIeHUa pacxona §, onpeaensior no gopmyie

60-1:\/63.+8§+8E¢5:, N

rae 8y — NpeaeasHas OTHOCHTEILIAs NOrPeliHOCTL M3MEPeHHA CKOPOCTH:
8, — npeaenbHas OTHOCHTEALHAR MOTPeLIHOCTD H3MEPeH s MIYOHHBL,
8, — NpeAenbHas OTHOCHTENLHAR NOPSIIHOCTL HIMEPEHUMS IIMPHHLL,
8, — MOrPeUIHOCTD, CRA3AHHAA C OFPAHMMEHHBIM YHCIOM JIyue.
ﬂpenenwy'o OTHOCHTEALHYIO NOIPELIHOCTS H3IMEPEHM CKOPOCTH §, onpeaeasior no dopmynae

L (nxnY (87 83 (8)
5,.=45;#5}0— — |

L+ttt

e 8; M 85 — COOTBETCTBEHHO NMpPedebHbie OTHOCHTEILHLIE MTOMPEIIHOCTH H3MEPEHMS LIHHLI J1y4a
L W ero npoexiHys Ha oCh NMoToKa S;

8, 1 8, — COOTBETCTBEHHO NPEeAbHbIE OTHOCHTEALHLIE TIOTPELIHOCTH HAMEPEHHSI HHTEPBAIOB Bpe-
MeHH f, M 1)
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Bee npesenbibie OTHOCHTRALHLIC NOrPELIHOCTH AOLKHL! OLITH OLUEHEHB NPH JOBEPHTEILHON BEPO-
arHocTy 95 %.

4.9.3 OTHOCHTEILHLIE NOTPEIIHOCTI ONPeACTeHHA WHPHHLE 1 FAVOMHLL TIPH TIATEALHOM 00CaeA0-
BaHMK 1 COOTBETCTRYIONICH annaparype He npessialor 0,1 %. [Mosromy npu ouenke obuleil NOrpeiHocTH
HMH MOXHO npeHedpeus.

4.9.4 llorpeitHocTs onpeaeieHns Vijia Mexay aKyCTHUeCKHM JIyuoM i Oeperonoil auHuel Takxe
0x0:10 0,1 % npy gonyieHns, YTo NoToK napaiieneH Gepery. OAHAKO ecii NOTOK HenapaieieH Geperawm,
TO T4 NOrPEILHOCTL CYIECTBEHHO yBeauunsaerca. B tabauue A.l npuseseHst 3HaYeHHA NOrpelHoCcTel
B 3ABHCHMOCTH OT H3IMEPASMOro VIVIa M CTEMeHH HENapauIeLHOCTH OCH NOTOKA Geperas.

4.9.5 B obGuem ciayuae npu HCNONIL30BAHUK VILTPA3BYKOBOH CHCTEMBI C OAHIM AKYCTHUYECKIM JIVIOM
npeaenbias norpeiHocTh pasonoro onpejaeaedns pacxoaa or £5 % go 10 %. Ilpu ucnoasiosanun
MHOTOJIYUEBBIX CHCTEM fpele/ibias NorpelHocTs PA3OBOro ONpeaeIeHs Pacxoaa MeHblle 5 %.

NPHIAOKEHHE A
(cnpasovnoe)

Tabanupl 3uavcHuii AKYCTHYECKHX NAPAMETPOB, BAHSIOUINX HA NOrPEIHOCTH M3Mepenuil

Tabamuna Al — CHCTEMATHHCCKHE MOTPCIIHOCTH B HIMCPCHHIT CKOPOCTH MOTOKA H3-38 OmubKN HA OaMH
IPALYC 8 ONPEACACHUN YIIA @ [PH PAVIMHBIX €10 IHAMCHHUAX

Veda Morpeminocts onpescacnuy ckopocsn, %.
ra
¢ wi-3a omrnbxn ua 1° w onpexcacunn @
3 1
45° 2
60" 3

Tabanmua A2 — Cxopocts 38YKa B BOAC NP PALIHHHLIX TCMICPATYPAX

Temneparypa, “C Cxopocrs anyxa (nprbaninrernno), u/c
0 1400
10 1450
20 1485
30 1510
40 1530

Tadanua A3 — [orpeiHocT® HIMCPEHHA CKOPOCTH, BOSHMKAIOMMC H3-32 OWHOKYN B HIMCPCHHH BPEMCEHN
NPOXOKACHHUA YWILTPAIBYKOBBIM MMIYILCOM JUTHHE! JYVHE, NPH PALTHYHLIX JLIHHAX Jay4a i paboMix HacTorax
YALTPAZBYKOBRIX Npeobpazosareici

Mamna ayua, o \‘l;c::n‘:’a,:‘:::::‘a;::‘?s::‘:c‘ol:'anc‘:l Pabouax wacrors, xlu "mp‘c‘i‘::::: ’:;cl""“"
300 3.0-15 30—100 0,005—0,0015
150 1,0-0,6 100—300 0,003—0,0013
80 0,5—0,35 200—500 0,003—0.002
30 0,3—0,15 300—1000 0,006—0,003
10 0,12—0.07 500—1500 0,013—-0.007
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NPHIOXKEHHUE b
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