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I1.B. JloGaueB xaHn. TexH. Hayk, B.M. MscuukoB kaux. texH. Hayk, O.J]. Jloiinkep kaHA. TEXH.
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2. YTBEPXJIEHA BcepoccuiickuM Hay4HO-HCCIEN0BATEILCKUM HHCTUTYTOM PacXOdOMETPUH
(BHNNP)

3. BAPET'MCTPUPOBAHA BHUHNMC 15.05.97 1.

4. BBAMEH MU 2122-90

Hacrosimiasi pekoMeHIalust pacipoCTpaHsieTcss Ha pacXoi KHUIKOCTH, U3MEPSEMBIH B OTKPBITBIX
KaHajlax CHCTEM BOJOCHAOXCHUS M KaHaJIM3alUHM, M YCTAHABIMBACT METOAWKY BBITOJHEHHS
W3MEpEHHMH PH OMOILH CTAaHIAPTHBIX BOJOCIMBOB U JOTKOB.

PexomeHnmaumst npenHasHaueHa UL NPEUMEHEHUS B OpraHM3alMAX W HPEINPHATHIAX,
OCYIICCTBIISIOIUX TPOSKTUPOBAHUE, H3TOTOBJICHHE, MOHTaX, SKCIUTyaTallHI0 M METPOJIOTHYECKOe
O0CIy)XMBaHHE pAcXOJOMEpPOB CO CTaHZAPTHBIMH BOJOCIMBAMH M JIOTKAMH B CHCTEMax
BOJIOCHa0)KEHHUS U KaHAJIM3ALHH.

Pexomenmams cooTBeTCTBYeT MexayHapoaubM crannapram MCO 1438-80, MCO 4359-83, ICO
4360-84, ICO 4374-82, UCO 8333-85.

1. OBIIME IMOJOXEHUA

1.1B PCKOMEHAANNU U3JI0KCHBI Tp€6OBaHI/IH K pacxogomMepam CO CTaHAapTHbBIMU BOAOCIMBAMHU U



JIOTKaM{, HOPMHPOBAHHBbIE 3HAYEHHs pacueTHBIX Kod(duimeHToB W MHoxuTenei. [lonoxxeHus
HaCTOﬂLLleI‘/II MCTOAUKHU O6CCHC'~II/IB8.IOT BO3MOXHOCTH le/IMeHeHl/ISI CTaHZlapTHbIX BOJOCJIMBOB U JIOTKOB
0e3 UX WHIANBHYaTbHOMN IPaIyUPOBKH.

1.2 Pacxomomepsl €O CTaHAAPTHBIMK BOAOCIHMBAMH M JIOTKAMHU MpeIHA3HAYEHbI I U3MEPEHUs
pacxoma u oObeMa (KOJMUYECTBA) BOIBI M CTOYHOU JKUAKOCTH B CHCTEMax BOJOCHAOXKEHHS U
KaHAIM3aI|H, a TAKKE B ITYHKTaX KOHTPOJIS 3aTPS3HEHHOCTH MTOBEPXHOCTHBIX BOJI.

1.3 YcnoBHBIE 0003HAYCHNUS BETMYMH, BCTPEUAIOIINXCS B PEKOMCHIAINH, IPUBEICHBI B Ta0muIe 1.

Tabnwma 1.
YcnoBHble 0003HaYeHHsT OCHOBHBIX BEJHYHH
Bennuuna VYcioBHOe Ennnuna
0003HauUeHHe | BEIUYMHBI

O06beMHBIH pacxof (o0mee 0003HaUYEeHNE) Q M/ (M/d)
Haubosnb1mii u3mMepsieMbIil pacxo Q max To xe
Haumenwimii u3mepsieMblil pacxo Qmin "
CpenHuil u3MepsieMsblil pacxof Qe "
BepxHuii npenen uamepeHuil pacxogoMepa Qu "
Hamnop >xuakocTy Haj HOPOroM BOAOCIMBA MM THOM JIOTKa h M
Haubonpmmii Harmop (COOTBETCTBYIOMIHN Q ax) hmax To xe
Hamop, cootBetcTByrOmmii Q. h, "
BepxHuii npenen u3MepeHuit ypoBHEMepa h, "
[epenay ypoBHs B Obeax BOJOCIUBA WUIIK JIOTKA Ah "
Haubospuimii nepenan ypoBHs B Obedax BOIOCIMBA WX JIOTKA Ah oy "
JomyctnMoe TIPEeBBIIIEHHE OTMETOK CTeHKH (IaMOBl) KaHama Haj A on "
MaKCUMAaJIbHBIM YPOBHEM KHIKOCTU
YpoBeHb KHIKOCTH B BepXxHeM Obe(e BOIOCIINBA HIIH JIOTKA hys. M
YpoBeHb KHIKOCTH B HW)KHEM Obede BOIOCIMBA WM JIOTKA, h,s To xe
M3MEPEHHBIN OT INIOCKOCTH JJHA OTBOAALIETO KaHaya
Hamop BojbI B HIKHEM Obedhe HaJl TOPOTrOM BOJIOCMBA MIIHA JHOM JIOTKA h, "
OTHOCHUTENBHOE 3aTOIICHHE n=h,/h -
[TpenenbHOE OTHOCUTEIBHOE 3aTOILIEHUE ITPU CBOOOIHOM HCTEYEHHH Nup -
YucnoBble MHOXKUTENIN B YPABHEHUAX PacXoaa Eo; E -
[Tnomane mornepeyHoro cedeHust MOTOKa B ITOIBOISIIEM KaHaie A, e
Yron HakIoHa OOKOBBIX CTEHOK WJIM IPaHEH BOIOCIHBA MIIH JIOTKA o e
[Iupuna kaHana Mo IHY Nepes BOJOCIUBOM WIH JOTKOM B M
[ITupuHa mopora BOJOCIMBA WK TOPIOBUHBI JIOTKA b To xe
Yckopenue cBOOOIHOTO MageHus g m/c
Yncio Opyma (V/fgh ) Fr -
O0600mEHHBIN KO PHUIHIEHT pacxoaa C, -
Koadpdumment pacxona Cp -
Koaddunmenr, yuuTbiBalOlmMi BIMSHHE CKOPOCTH B IOJBOSIIEM C, -
KaHaJe
Koaddumment Gpopmbt Ct -
BeicoTa nopora BogocnyBa Uiy JIOTKa P M
JlnHa mopora BOJOCIIMBA WM FOPJIOBUHBI JIOTKA (B/I0JIb OCH KaHaa) / To xe
Jnamerp OTBEepCTHS COEAMHUTENBHOH TPyOBl YCHOKOUTEIHHOIO d To xe
YCTpOHCTBa

[Mpumeuanue. Peako BcTpeyaroniecss 0003HaYCHUS YKa3aHbl B TEKCTE PEKOMEH/IAIIHH.
2. HOPMBI IOT'PEIITHOCTU NU3MEPEHUI

2.1 Meroauka BBINOJHEHUS H3MEPEHUI oOeclieynBacT BBIOJHCHHE H3MEPEHUH pacxona ¢
OTHOCHTENBHON TIOTPENIHOCThIO, HE TpeBblmaromed +5% 0T BepxHEro mpenena H3MEpEeHHH
pacxoIOMepoB CO CTaHAAPTHBIMH BOJOCIHBAMU MU JIOTKAMH.

2.2 BomocnmuBel W JIOTKH JOJDKHBI  HCIIONB30BAThCS TOJNBKO B pEXHME CBOOOIHOTO
(HE3aTOIICHHOT0) MCTEYeHHs JKUAKOCTH, MPH KOTOPOM H3MEHEHHWE YpPOBHA B HIDKHEM Onede He
BIMSICT HA ONpPEACIAEMBIH DPACXOJA JKHAKOCTH, T.€. 3HAYECHHE OTHOCUTEIBHOIO 3aTOIUICHHS 1| He



HPEBBIIIAET NPEAEIbHBIX 3HAYEHUH 1) yp.

2.3. TlorpemrHocTh HM3MEpPEHMH pacxoja TpU TOMOIIM CTaHAAPTHBIX BOJOCIUBOB M JIOTKOB
XapaKTepU3yeTcss COBOKYIHOCTBIO COCTABJISIIOLIMX IIOTPEHIHOCTH, OOYCIIOBJICHHBIX HETOYHOCTHIO
OIpeNieIeHUs KaXKJJ0r0 U3 IapaMeTpOB, BXOIAIINX B PACUETHBIE YPaBHEHUS PACXOAa.

IIpu ompeneneHUM MOTPENMIHOCTH H3MEPEHMHM pacxoja MKHUJIKOCTH JIONMYCKAeTCs HE YYUTHIBATh
(BBHIy WX HE3HAUNUTEIbHOCTH) COCTAaBIISIOIIME IIOTPELIHOCTH, OOYCJOBJIEHHBIE BIMSHUEM
TEMIIEpaTypbl W3MEpseMON Cpeabl, ecau OHa Haxoxutcs B mpefenax oT 0 mo 25°C, a Takke
OTKJIOHEHHEM OT pacyéTHOTO 3HAYCHMS YCKOPEHHsS CBOOOJHOTO TMAaAEHHs B 3aBUCHMOCTH OT
IIMPOTHOTO M BEICOTHOTO PACHONI0KEHHS OOBEKTA.

Jlomyckaercsi HE Yy4YUTHIBATh CIIy4YailHYyI0 COCTABISIIOLIYI0 TOTPEIIHOCTH HW3MEPEHHUH YPOBHS
KHUJKOCTH, BBI3BAHHYIO ITyJIbCALMSIMU €€ MOBEPXHOCTHU, €CIM IPHU HCIIOIb30BAHHU YCTIOKOUTEIBHBIX
YCTPOWCTB aMIUINTy/Aa IMyJbCalllii MOBEPXHOCTH HE NPEBBIIIAET MOJOBHHBI OCHOBHOW aOCONIOTHOU
MIOTPEIHOCTH IPUMEHSIEMOTO CPENCTBA U3MEPEHUM YPOBHS.

3. METOJ U3MEPEHUI

3.1 MGTOZ[BI H3M€peHHI>i pacxoga u 00BéMa JKUAKOCTHU IpU MOMOLIK BOJOCIIMBOB U JIOTKOB
OTHOCATCA K KOCBCHHBIM MCTOJaM. Pacxo,u JKUJAKOCTHU IPU HE3AaTOIJICHHOM (CBO6OI{HOM) HUCTCUCHUN
OAHO3HAYHO CBA3aH C HAIIOPOM OTHOCHUTCIIBHO FOpI/ISOHTaHbHOﬁ IJIOCKOCTHU TOpOra BOAOCIMBA WU
JIHa JIOTKa.

3.2 CxeMsbl JABWKCHUSA )KUJAKOCTHU Y€pE3 BOAOCIMBBI U JIOTKU IMOKa3aHbI Ha PUC. 1.B O6H.ICM ClIy4ac
YpaBHCHHUE pacxoJa IPpU UCTECUCHUU KUAKOCTH Y€PE3 BOAOCIINB UJIN JIOTOK UMEET BU

Q=Eq-A,+2gh (1)

CXEMA IBWXEHUA XXKUAKOCTU YEPE3 BOAOCJIMBBI U JIOTK
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a - BOJOCIIMB C TOHKOW CTEHKOM ; O - JIOTOK ¢ OOKOBBIM C)KaTHEM ; B - JIOTOK WJIM BOJOCIIHUB C



UIMPOKKUM TIOPOroM; 1 - moaBOAAIIMI y4acTOK KaHana (BepxHuil Obed); 2 - CTEHKa BOJIOCTHBA ; 3 -
OTBOJISIILIMI y4acTOK KaHaja (HWKHUI Obed); 4 - rOpJIOBUHA JIOTKA; 5 - Iopor

Puc. 1

[Tnomane momepeyHOro cedeHusi Motoka A, B OTBEPCTHM (TOPJIOBHHE) BOJOCIMBA WM JIOTKA
3aBHUCHUT OT IIMPHHBI IIOPOTa WM TOPJIOBHHBI M OT HAIOpPa, IIO3TOMY ypaBHeHHE (1) mpencTaBisioT B
BUZE

Q=E,-Cy2¢ -b-h". 2

Yucnooit MHOXHTENb E( W IMoKazaTenb CTENEHN n 3aBUCAT OT (GOPMBI OTBEPCTHS BOAOCIHBA HIIH
TOPJIOBHHBI JIOTKA.
3.3. C uenbo ynpouleHHsl BEIYMCICHUS 3HAYEHUH pacxo/ia Ul BOJOCINBA UM JOTKa KOHKPETHOTO

THUIAa IPUMEHSIOT pacuEéTHbIE (JOPMYIIBI, B KOTOPBIX 3HAUEHHS BCEX MOCTOSIHHBIX BENWYMH (V2 , /g U
T.I1.) 0OBEJMHEHBI B OJJHOM YHCJIOBOM MHOXHUTeNE E:

Q=E-Co-b-h" 3)

3.4. O6oOmeHHbli KO3 ¢uIHIeHT pacxoma Cy XapaKTepu3yeT OTKIIOHEHHE IeHCTBUTEIHHBIX
3HA4YEHUH Pacxoja OT BBIYUCICHHBIX 110 aHATUTHYECKUM YPAaBHEHUSIM. Y UMTBIBAs], YTO 3TO OTKIOHEHHUE
3aBHUCUT OT Pa3iIM4HBIX (DAaKTOPOB, HAIpHMeEp, OT CKOPOCTH B IOABOZSALIEM KaHalle, KOHCTPYKLIUH
BOJIOCIIMBA WJIM JIOTKA, (DOPMBI IIOIIEPEYHOT0 CEYEeHHsI OTBEPCTUS U T.II., 0000MEHHBIH KO3 PUIIEHT
pacxojia MPEACTABIAIOT B BU/IC MPOU3BEICHUS OTACIbHBIX KOIPPHUIINCHTOR:

C() = CD . CV . Cf

Koap¢puuuent Cp yuuThIBaET BIMSIHUE CHJI TPEHHS W COOTHOILEHHE Pa3MEpOB BOJOCIIMBA HIIH
notka. 3Hayenne Cp MOXKET OBbITh IOCTOSHHBIM WM 3aBHCETh OT W3MEHEHHS YPOBHS >KHIKOCTH.
Koa¢ppuuuent ckopoctu noaxona C, yuUTHIBAET BIUSHUE CKOPOCTH IT0X0/1a )KUAKOCTU K BOJIOCIUBY
win JIOTKY. JJi1 BOJOCIMBaA C TOHHBIM CxkaTweM, T.e. ¢ moporom C, = f (h/P), mis motka Tonbko ¢
6okoBeIM cxxatueM C, = f (b/B), ans BomocivBa ¥ JIOTKa ¢ JOHHBIM U O0koBBIM cxatueM C, = f (b/B,
h/P). Koapdunment dopmer C; BBOmAT anst yu€ra (POpMBI TONBKO BOIOCIHBOB TpPAIEICHIATEHOTO
CEeUCHHSI.

3.5. [Tpu m3MepeHusIX pacxo/ia XUAKOCTH ¢ Temreparypoil 6ompme 25°C B ypaBHeHue (3) BBOIAT
MONPABOYHBIN MHOXUTEND K.

3HaYeHns NONPaBOYHOro MHOKkuTeNsA K,

Temneparypa xuakoctu, °C 3HaueHue nonpaBoyHoro MHoxurens K,
26 0,998
28 0,998
30 0,997
32 0,997
36 0,997
40 0,996
50 0994

3.6. Tlpu m3MeHEHHMAX pacxoja XHUIKOCTH, MPOTEKAIOIIEH depe3 BOAOCIUB C TOHKOW CTEHKOM,
YYUTBHIBAIOT BIMSIHAE CHII BSI3KOCTH W IOBEPXHOCTHOTO HaTshKeHUsA. C 3TOH menpio B ypaBHeHHE (2)
Bmecto h BBomsaT (h + Kj;), a BMecto b BBomar (b + Ky). IlompaBku Ky, u Ky, 3aBucar ot tuma
BOJIOCITMIBA, Pa3MEPOB MOPOTra BOAOCINBA U 3HAYCHHUS Haropa (pasz. 4).

4. CPEJICTBA U3SMEPEHMI PACXOJIA U BCIOMOT'ATEJBHBIE YCTPOMCTBA

4.1. B cocraB cpecTB U3MEPEHUH pacxolia BXOIST: CTaHAAPTHBIE BOJOCIMBBI U JIOTKU (Tad:i. 2),
YPOBHEMEPHI M BCIIOMOTaTeIbHbBIE YCTPOUCTBA (YCIIOKOUTEIBHBIE KOJIOALBI, COETUHNUTEIbHBIC JINHHY,
M3MepHTENbHBIE TPe00pa30BaTENH, CAMOIUIIYIINE WIX HHTETPUPYIOLIHE Ipeodpa3oBaTey u p.).

4.1.1. KoHcTpykuusi BOJOCIMBA WM JIOTKA M CIOCOO WX YCTAaHOBKM Ha OOBEKTE IOJIKHBI
o0ecrieynBaTh BO3MOXKHOCTh HEPHOJMYECKOr0 OCMOTpAa M IIOBEPKHM C IENBI0 YCTaHOBJICHUS
COOTBETCTBHS TPSOOBAHMAM HACTOSILECH PEKOMEHIALIUH.




4.1.2. KOHCTpYKIUIO U pa3Mepbl BOAOCIMBA WM JIOTKA PACCUUTHIBAIOT, UCXOJS U3 CTaHIAPTHBIX
3HA4YE€HUH BEPXHHX MPENENIOB U3MEPEHH YpOBHEMEpa 1 HOMHHAIIBHBIX 3HAUEHHH LIKaJl pacxoJoMepa
mo 'OCT-18140-84. JlomyckaeTcs UCIOJIB30BaTh MPUOOPHI CO MIKAJIAMU B OTHOCHTEIIFHBIX CIMHHUIAX
(mponeHTax).

4.1.3. Bxopnas (oOpaméHHas K BepxHeMy Obedy) IUIOCKOCTh BOJOCIHMBA JOJDKHA OBITh
TIEpHEHANKYJISIPHA K OCEBOM TUIOCKOCTH IMOJBOAALIECTO KaHasa. OTKIOHEHHE OT MEPICHIUKYIIPHOCTH
HE JOJDKHA TPEeBBIIATh 5°.

ITrockocTs BoOCINMBA JOIKHA OBITH BEPTHKAIBHOW. OTKIOHEHHE OT BEPTHKAIBHOCTH HE JOJDKHO
MpEeBHIIaTh 3°.

4.1.4. CmemieHre 0CeBOI MIOCKOCTH TOPIOBUHBI JIOTKA WM OTBEPCTHS BOAOCIHBA OTHOCHUTEIHHO
0CEeBOH IUIOCKOCTH IMOABOJSAIIETO KaHajda HE JOJDKHA MPEBBIMIATH: 5 MM HPHU IIUPUHE MOIBOJSILIETO
kanana B<0,5 m; 10 mm nipu B=0,5-1,5 m; 25 mm npu B>1,5 m.

4.1.5. OTknoHeHHEe OOKOBBIX CTEHOK T'OPJIOBHHBI JIOTKA WM I'paHEeil BOJOCIMBA OT BEPTUKAIH HE
JIOJIKHO MpeBbIIaTh +1°.

4.1.6. OTKJIOHEHHE YIJIOB HAaKJIOHAa TpaHeil MMOpPOroB BOAOCIMBOB M JIOTKOB OT HOPMHUPYEMBIX
3HAYEHUH HE JOJKHO MpPEeBbIaTh +1°.

4.1.7. JlHO TOpJIOBHHBI M BXOJHOTO pacTpy0a JIOTKAa WIM TpebeHb BOJOCIMBA OJDKHBI OBITh
rOpu30oHTaNbHBIMHA. OTKIOHEHHWE OT CpelHEed OTMETKH TOPH30HTAIBHON IUIOCKOCTH HE JOJDKHO
MPEBBIMIATh 3 MM Ha | M JUTMHBI (WM MIUPUHBI) TOPIOBUHBI JIOTKA U 2 MM Ha | M IIMPHHBI OTBEPCTHSA
BOJIOCI/INBA.

Ta6muma 2

OcHOBHBIE TEXHHYECKHE XaPaAKTEePUCTUKU CTAHAAPTHBIX BOAOCIUBOB U JIOTKOB

HaumenoBanue BogocIuBa WA Honyctumeie | JlomycTumeble Vcnopus Maxkcumaib
JIOTKA 3HAYCHUS 3HAYCHUS CBOOOTHOTO HOE
HaTopa, M ITUPUHBI (ue3aromieHHOTO) | 3HA4YeHue Fr
mopora Wi HCTEUCHUS B
TOPJIOBHHEI, M IO ABOIAIIEM
hmin hmax bmin bmax KaHaJe
BOJOCJIMBBI C TOHKOU
CTEHKOM
TpeyronbHblil 0,05 | 0,40 - - Ah>h+0,05 m 0,45
[IpsmoyronbHbII 0,03 | 1,00 | 0,15 3,00 Ah>h+0,05 M 0,50
TpaneuenganbHbIi 0,05 | 1,00 [ 0,25 | 3,00 Ah>h+0,05 m 0,45
BOJOCJIIMBBI C HIMPOKUM
ITOPOT'OM
TpeyronbHOro npodus 0,06 | 3,0P [ 0,30 | 6,00 n<0,75 0,60
TpeyronbHOTO poduIst ¢/ 0,10 | 3,0P | 0,50 [ 10,00 n<0,75 0,60
TPEYTOJIBHBIM (V-06pazHbim)
BBIPE30M
[IpsimoyronsHOTO npodust c/ 0,06 | 0,80 (0,30 | 3,00 Tlo . 4.9.6. 0,60
3aKpYIJIEHHONW BXOJHOW KPOMKOM
TpaneuengaIbHOTO TPOGUITS 0,06 | 1,00 | 0,30 | 3,00 n<0,75 0,60
PACXOIAOMEPHBIE JIOTKU
Jlorkn  KpUTHYECKOHl  TIIyOWHBI
(Bentypn) MIPSIMOYTOJIFHOTO
CCUCHUS:
a) ¢ OOKOBBIM CIKATHEM 0,10 | 2,00 [ 0,15 | 3,00 n<0,75 0,60
0) ¢ ToporoM (IOHHBIM CKATHUEM ) 0,06 | 2,00 | 0,15 5,00 n<0,75 0,60
Jlotku [Tapmanna 0,10 1,8 10,15 15,2 mo. 4.11.5. 0,60

4.1.8. HepoBHOCTH (BOJHHCTOCTH) OOpAIIEHHON K MOABOIAIIEMY KaHAIy IUIOCKOCTH BOIOCIHBA C
TOHKOHW CTEHKOM, XapakTepu3yeMasi BRICOTOH BOJHBI, He 1oibkHA mpeBbimath 0,005 B, npu sTom amuHa
BOJIHBI JOJKHA TIPEBBIIATH €€ BBICOTY HE MeHee 4eM B 50 pas.

4.1.9. OTKIIOHEHHE NEHCTBHUTENBHOTO pazMepa "b" OT pacyeTHOro WIIM MOTPENIHOCTh U3MEPEHUMH
9TOro pasmepa He AoibkHbl npeBbimath 0,2%. Ecnm Qaktudeckuii pasmep "b" oTimuaercss oT
pacderHoro Ooiee, uem Ha 0,2%, TO BepXHUH NpeaeN pacxojoMepa U NPOMEXYTOYHbIE 3HAYCHUS €ro




rpajlynpOBOYHON XapaKTEPUCTUKH CIIEyeT ONPEAENIATh 0 pacuETHOM Gopmysie pacxosa, MOACTaBIIss
B Hero Qaktuueckoe (M3MepeHHoe) 3HaueHue "b".

TpeOoBaHMsT K TOYHOCTH BOCIIPOM3BEJCHUS WM W3MEPEHHUH JPYyrUX pa3MepoB H3JIOKEHHI B
COOTBETCTBYIOIINX MYHKTAX, OTHOCSIIMXCSI K KOHKPETHBIM BOJIOCIIMBAM U JIOTKaM.

4.1.10. KoHCTpyKIIMsI BOZOCIMBA WM JIOTKA JIOJDKHA MPEIyCMaTpUBaTh BO3MOXKHOCTh YCTAaHOBKH
MEepBUYHBIX TpeoOpaszoBareneii ypoBHemepa (OyHKOB, IHEBMOMETPHYECKMX TPYOOK M T.II.) B
YCIIOKOUTENBHBIX KOJIONAX, COCYy/AaX WM HUINAX, COCAMHEHHBIX C MOABOMSAIINM KaHAJIOM HIH
NPOTOYHOM 4YacThIO CYKAIOIIUX YCTPOWHCTB MpPHM IIOMOIIM OTBEPCTHH, INENM B CTEHKE WIH
COCIHUTENIEHON TPYOBI.

4.1.11. Pa3Mepsl YCIOKOWTENBHBIX YCTPOWUCTB (pHC. 2) IODKHBI 00ECIeYMBATh YMEHBIICHHE
KoneOaHNi yPOBHS KUAKOCTH 10 3HAYCHUS, HE MIPEBBIIIAIOIIETO MOJIOBUHBI JOITyCKaeMON aOCOIIOTHOM
MOTPENIHOCTH YPOBHEMEpA.

MuHUMaIbHBIE Pa3Mephbl YCIIOKOUTEIBHOTO YCTPOMCTBA BBHIOMPAIOT MCXOMAS U3 YCIOBHUS, YTOOBI
IUIOLIa b €ro IONEPEYHOro Ce4eHHs (B FOPU30HTAIBHOM IUIOCKOCTH) NpEBHINIANIA HE MEHEe, YeM B
JIeCSTh pa3 CyMMapHYIO IUIONIa/lb OTBEPCTHH WIIH LIETH, COSUHSIOMINX YCTPOHCTBO C IIOTOKOM.

4.1.12. luaMeTp OTBEpPCTHUS, COCAMHSIONIETO MOTOK C YCIOKOUTEIbHBIM YCTPOMCTBOM, JOJIKEH
YIOBIIETBOPSTDH YCIIOBHIO

d<0,01yA min» “)

1€ A ¢ min - MUHHMAITbHAs TLIOMAb CEUEHHS TIOBOJIAIIEr0 KaHAIa, M.

OnHOBpEMEHHO COOIOAAIOT YCIOBHS:

JUIS YUCTHIX JKUAKOoCTER 5 < d <20 MMm;

JUTSL 3arpsi3HEHHBIX JKUAKOCTEH, cycmensuit u smynscuit 10 < d < 50 mm. OOpaméHHas K IOTOKY
KPOMKa OTBEPCTHSI WIIM LIETH J0JDKHA OBITh TTaJKOW M HE BBICTYIATh 33 TNIOCKOCTh OOKOBOI CTEHKH
KaHana.

YCITOKOUTEJIBHBIE YCTPOMCTBA U3MEPUTEJIBHBIX BOJOCJIMBOB U JIOTKOB
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a - OT/ICJIBHO CTOSIIIMN YCIIOKOUTEIBHBIN KOJIOEIT; O - COBMEIIEHHBIN YCIIOKONTEIbHBIN KOJIOIELl;
B - YCIIOKOMTEJIbHAs HUIIA; | - KaHaw; 2 - COeJMHUTENbHAs TpyOa; 3 - yCIIOKOUTEIbHBIN KOJIOJIEIT;
4 - ycTIOKOMTENbHAs HUIIA; 5 - pa3/ieUTeNbHas IUIACTHHA; 6 - COSANHUTEIFHOE OTBEPCTHE.



Puc. 2

4.2. TpeOoBaHMs K IPUJICTAIONIMM y4acTKaM KaHaJja.

4.2.1. BogocnuB win JOTOK yCTaHABIUBAIOT HA NPSIMOJIMHEHHBIX yUaCTKaX KaHAJIOB, YCTOMUUBBIX K
pa3MbIBY, 3aWJICHHIO M 3apacTaHuio. J{JIHA NMPSIMOJMHEHHOTO MOJABOAAIIETO YJacTKa KaHaa JOJDKHA
OBITH HE MCHEE:

6 B - 17151 BOIOCTIHUBOB,

5 B - 11 10TKOB.

JlonmyckaemMoe OTKIOHEHHE OT MPSIMOJIMHEHHOCTH TIOABOIAIIETO yJacTKa 110 OCH KaHajla He TOJKHO
OBITH OoTee 3°.

4.2.2. JlomyckaeMoe OTKJIOHEHHE OT PAacYETHBIX (IMPOEKTHBIX) 3HAYEHUH Pa3MEpOB ITOABOMISIIETO
ydacTKa KaHaja WK MOTPEIIHOCTh UX U3MEPEHHUH He TOJKHBI IIPeBIaTh +5%.

4.2.3. Ilpu ycTaHOBKE BOJOCIIMBA WJIHM JIOTKA TOCJE MOBOPOTOB, PETYIHPYIOIUX COOPYKEHUH U
JPYrMX MECTHBIX CONPOTHUBIICHUH IIPU U3MEPEHUSX PACXOJAA *KUJIKOCTH, HE HECYIIEH IUIABAIOILUX U
BOJIOKHUCTBIX BKJIIOYEHHUH, MOXHO B IIEJISX IOBBIIICHHUS TOYHOCTH M3MEPEHHH NMPUMEHSTH PELICTKH,
CEeTKHU U APYTHe CTPyCHANpPAaBISIOIINE YCTPOUCTBA. PaccTOsHUE OT TaKUX YCTPOWCTB JI0 BOJOCIHMBA HIIH
JIOTKa JOJDKHO ObITH He MeHee 10 b.

4.2.4. B cimyyae oOpa3oBaHMS B TIOJBOJSIIEM YYacTKEe CTOSYEH BOJHBI, HAIMpPUMEp, IPH
CONPSDKEHNH yYacTKOB KaHalla ¢ PA3IMYHBIMK YKJIOHAMH, PAcCTOSHHE OT IFIOCKOCTH BOJIOCIMBA WIIH
TOPJIOBUHBI JIOTKA J0 CTOSYEH BOJIHBI TOJDKHO OBITh HE MeHee 10 hyyy.

4.2.5. Ha monBomsmeM ydacTKe KaHala Nepex JOTKOM WIM BOJOCIMBOM HE JIODKHO OBITH
oT0XKeHuit HaHocoB croem 6onee 0,01 hep.

4.2.6. JlnuHy NpsSMOJMHEHHBIX YYaCTKOB OTBOJSIIETO KaHAJa HE JUMUTHPYIOT. YKJIOH WM
neperaj ypoBHs Ha OTBOJISIIIEM yYacTKE KaHala JIOJDKHBI 00ecrieunBaTh 33/IaHHbIH PeXXUM CBOOOHOTO
HUCTCUYCHU Y€PE3 BOAOCIMB UJIN JIOTOK BHC 3aBUCHUMOCTHU OT HAJIUYHA TOBOPOTOB WM APYTUX MECTHBIX
CONPOTHUBJICHUH.

4.3. TpeyroJyibHbII BOJOCIUB C TOHKOH CTEHKOH.

4.3.1. TpeyronbHbIE BOJOCIUBBI C TOHKOW CTEHKON (BOJIOCIIMBEI C TPEYTOIBHBIM BHIPE30M B TOHKOH
CTeHKE) TpeIHA3HAYCHBI I H3MEpPEHHWH pacxoma >KHOKOCTH, conaepxkameii He Oomee 0,5 Kr/M
B3BEIICHHBIX HEPACTBOPHMBIX YacTuIl. Takue BOZOCIMBBI PEKOMEHIYETCSI MPUMEHSTh MpU OONBIINX
KOJIEOaHHSX Pacxo/1a M3MEPSEMOil KHUIKOCTH U Ja00PATOPHBIX NCCIIEIOBAHMSAX.

4.3.2. TpeyronbHBIN BEIpE3 BOJOCHBA (pUC. 3) MOXKET OBITH BBITIOTHEH C IIEHTPAIBEHBIM YTJIOM O OT
20 no 100°. Pexomennyercs npuMeHeHUe BoAocIuBa ¢ o, = 90°.

OTKJIOHEHNE NEHCTBUTEILHOTO 3HAUYEHHS LICHTPAIBHOTO yTJIa OT HOPMHUPOBAHHOTO MJIH PACUETHOTO
HE JTOJDKHO MPEBHIIATh 2°, a MOTPENTHOCTh N3MEPEHUH 3TOTO yIita JoJDKHA OBITH He Oomee +10'.

4.3.3. Kpomka BojoC/iMBa, 00paiiéHHas K MoJBOJsIIeMy KaHay (BepxHemy Obedy), T0/DKHA ObITh
octpoii. llluprHa Topia KPOMKH BOAOCIHBA TOJDKHA COCTaBIATh € = (1 - 3) mm.

Yuctota 00pabOTKH MOBEPXHOCTEH TpaHEH BOMOCIHBA JOJKHA COOTBETCTBOBATh YKa3aHHOW Ha
puc. 3. IIpu MOHTa)ke BOJOCIMBAa OUCCEKTPUCA €ro LEHTPAIBHOrO yIiia JOJDKHA COOTBETCTBOBAThH
BEPTHKAJIM C OTKIIOHEHHEM He Oosee +1°.

4.3.4. OcHOBHOE ypaBHEHHE pacxo/1a uepe3 TPEeyroabHbIH BOAOCIHMB C TOHKOM CTEHKOW UMEeT B

8 o
Q :Eﬁ Co\g tg;hi“ (5)
nin

Q= E-%tg%h?z, ©6)

rze h, - npuBeI€HHBIN HANIOP HaJ| BEPIIMHON IIEHTPAILHOTO yIJla B CTBOPE U3MEPEHHH YPOBHS, M.
4.3.5. Pacu€tHbie (hopMyIIBI pacxoia Yepe3 TPEyroIbHBIN BOJOCINB C TOHKOW CTEHKOM:
TIPH H3MEPEHHSX B M'/C

Q= 2,36lcotg%h2“, (7)

TIPU H3MEPEHHSX B M*/4



Q= 8500C0tg%h2/2, (8)

4.3.6. Koapumment pacxoma Cy 3aBHCHUT OT 3HAUCHHS LEHTPAILHOTO yIiia O, ¥ COOTHOIICHUMN
BBICOTHI ITOpora P, mmpuHEI moaBoasmero kaHana B i Hanopa h, T.e.

h P
C,=f(—,—,0).
0 (P B )

Jnst % <0,2mu % < 0,4 3nauenus C, MPUHUMAIOT TTIOCTOSITHHBIMHU:
a... 20° 40° 60° 90° 100°
Co... 0,5930 0,5815 0,5770 0,5784 0,5810

. P h o
3aBucumocts Cy OT 3HAYECHUU E 171 F uis BomociamBa ¢ o = 90° mpuBemena B Tabm. 1

MPWIIOKECHUSI.
4.3.7. IlpuBenéunslii Harop h, onpenensror o popmyre

h.=h+K, C)

TPEVYI'OJIBHBIA BOJIOCJINB C TOHKOM CTEHKOI

Puc. 3

3HaueHus IommpaBKn Kh MMPUHUMAIOT B 3aBUCUMOCTHU OT UEHTPAJILHOT'O YTJIa BOAOCIMBA:

... 20° 40° 60° 80-100°
K, MM.... 2,9 1,7 1,2 0,8

4.3.8. MuHuManbHOe 3Ha4YeHHE h, HMKE KOTOPOro MOXKET BO3HUKHYTH SIBJICHHE "PUIINTIAHUS
ctpyu", paBao 0,05 M. MakcuManbHOE 3HAYCHUE h .y JUTS BOJOCIHBA C YIIIOM o, > 90° TOJKHO OBITH
He Oonee 0,4 M; 111 BomociuBa ¢ yrioM o < 90° - He 6oee 0,3 M.

4.3.9. PaccTosiHME OT CTEHKH BOOCIIMBA JI0 CTBOpA M3MEpeHUi Hamopa [ = 4 hp,y.

4.4. ITpsIMOYTOJIbHBIN BOJIOCIUB C TOHKOW CTEHKOM.



4.4.1. IIpsmoyronpHBIE BOJOCIMBBI C TOHKOM CTEHKOH INpenHa3HaueHbl IS MU3MEPEeHUs pacxona
JKUJIKOCTH, coaepxaineit ue 6onee 0,5 Kr/M> TBEPABIX B3BEUIEHHBIX yacTull. HopMupoBaHbl BOAOCIUBEI
6e3 6okoBoro cxarus (b = B) u ¢ 6oxoBeIM cxxatueM (b < B) (puc. 4).

4.4.2. Nlns BogociuBa 0e3 OOKOBOTO CXKaTHS HEOOXOMUMO OOCCICUMBATH MOABOJ BO3IyXa IOJ
cTpyro. [l 3TOr0 YpOBEHB BOIBI HIDKHETO Obea TODKEH OBITh HIKE TPeOHS BOJIOCIMBA MUHIMYM Ha
0,05 M, a B cCTeHKaX OTBOIAIICTO KaHaIa HEOOXOAUMO MPEIYCMOTPETh OTBEPCTHS TUAMETPOM HE MCHEe
20 MM, IPUMBIKAIOLIUE C HU30BOM CTOPOHBI K IJIOCKOCTU NOPOra M PacIOJIOKEHHBIE HAa 25 MM HUXKE
rpebas BomocimBa. OTBepcTHS NOIDKHBI OBITH COSAWHEHBI ¢ aTtMocdepoil momBomsmiel TpyOKoi
IuaMeTpoM He MeHee 20 MM.

4.4.3. Kpomka BomociiiBa, oOpamiéHHas K MOABOAAIIeMY KaHary (BepxHeMy Obedy), TOIKHA OBITH
octpoit. Uncrora 00pabOTKN MOBEPXHOCTH TPaHEH BOJOCIHBA JOJDKHA COOTBETCTBOBATH YKA3aHHOW Ha
puc. 4. llupuHa TopIia KPOMKH BOJIOCIINBA JJOIDKHA COCTaBIATh € = (1 - 4) MM.

OTKJIOHCHHS YIJIOB, 00pa30BaHHBIX OOKOBBIMH T'PAHSIMHU U ITOPOTOM BOJOC/IMBA, OT HOPMHUPYEMOTO
3HAYCHHUS HE JIOJDKHBI IPEBhIMATh +1°.

4.44. OcHOBHbIE pa3Mepbl MPSMOYTOJbHBIX BOJOCIMBOB C TOHKOM CTEHKOM JIOJKHBI
YIOBJICTBOPSATH CICTYIONUM TPEOOBAHUSIM:

npu b = B (BogocnuB 6e3 OOKOBOTO CxKaTHs)

h/p<L,5; hyin = 0,03 M; Pyin=0,1 M; b>0,2 wm;

npu b < B (BogocnuB ¢ OOKOBEIM CKATHEM)

h/p £2,5; hypin = 0,03 M; Py, = 0,1 M; b > 0,15 m; BT_b >0,1 m.

4.4.5. YpaBHeHHE pacxoja JJIsi IPSIMOYTOJILHOTO BOJIOC/IMBA C TOHKOH CTEHKOH B 0O0IIeM ciydae
HUMECT BUA:

2
Q=3V2-Cy befe-h”, (10)

rae b, =b + K, - npuBenéHHas mmpuHa BeIpe3a BOJIOCIINBA, M;

h. =h + K, - npuBenéHHbI HATIOp, M.

[Monpaeky Ky BBoasT npu b < 0,3 m.

[Monpasky K}, BBozsiT ipu h < 0,1 M.

4.4.6. 3nauenus nonpasku Ky, amst Bogs! npu remnepatype (5-25)°C npuHUMaioT B 3aBUCUMOCTH OT

b
COOTHOLIECHHSA B :

E Ky, MM R Ky, MM
B B

0,3 2,5 0,8 42
0,4 2,7 0,9 3,5
0,6 3,6 1,0 -0,9

[onpasky K}, npuHumMarot paBHoit 1 Mm.
4.4.7. PacuérHbie (hopMyIbl pacxoa 1uisi IPSIMOYTOJILHOTO BOJIOCIIMBA C TOHKOM CTEHKOM:
TIPH H3MEPEHHSIX B M/C

Q=2,953C, - b, - h¥?, (11)
TIPH H3MEPEHHSX B M*/4
Q=10630C, - b, - h¥?. (12)
4.4.8. Kosdpumment pacxona C, BEIUUACIAIOT TIO (GOpMyIIe

h
Cy=ata 7’ (13)

rac a, a'- TIOTIPABOYHBIC MHOXKHUTEIIN.



3HaveHus a U a' IPUBEJICHBI B Ta0I. 3.
Tabmuuna 3

3HaveHus a U a' 1A BbIYUCIeHUs ko3¢ punuenTa pacxoaa Cy npsiMOyroabHOro
BO/IOCJIMBA C TOHKOM CTEHKOM

b/B a a' b/B a a'
1,0000 0,6020 0,0750 0,5000 0,5920 0,0120
0,9500 0,6000 0,0700 0,4500 0,5915 0,0090
0,9000 0,5980 0,0640 0,4000 0,5910 0,0060
0,8500 0,5970 0,0550 0,3500 0,5900 0,0040
0,8000 0,5960 0,0450 0,3000 0,5895 0,0020
0,7500 0,5950 0,0370 0,2500 0,5890 0,0000
0,7000 0,5940 0,0300 0,2000 0,5880 -0,0020
0,6500 0,5935 0,0250 0,1500 0,5875 -0,0020
0,6000 0,5930 0,0180 0,1000 0,5870 -0,0020
0,5500 0,5925 0,0150 0,0500 0,5870 -0,0023

3HaueHHUs a M a' MpH [Iare COOTHOImeHWH b/B, MeHbIe yka3aHHOTO B TaOl. 3, OmpeneisioT
JUHEWHOU UHTEPIOJIALUCH.

[IPSIMOYT OJIbHBIN BOJOCJIMB C TOHKOI CTEHKOI

> /~§ .
,{:» S
Z
Puc. 4

4.4.9. PacctostHIE OT TpeOHS BOJOCIIHBA 10 CTBOPA H3MEPEHHUI HAMopa JOJDKHO COCTaBIATH /| = 4
hmax.-

4.5. TparmenienarbHBIC BOJOCIHUBEI C TOHKOIM CTEHKOM.

4.5.1. TpanenennanbHbIe BOJOCIHBEI C TOHKOM CTEHKOW IpeaHa3HAYEHBI IS H3MEPEHHH pacxona
JKUIKOCTH, cojepxkamer He Oomee 0,5 Kr/M> TBEPABIX B3BEIIEHHBIX YACTHIl, B KaHalax C



Tparnereun1albHbIM MOEPEYHBIM CeueHueM (puc. 5).

4.5.2. TpeOoBaHus K KPOMKE BOJOCJIHBA, OOPAIIEHHOW K BEpXHEMY Obedy MOIBOIAIICTO KaHAIA,
AHAJIOTUYHBI YKA3aHHBIM JIJIS1 IPSMOYTOJIBHBIX BOAOCIMBOB. HOPMHPOBAHBI BOJOCIUBBI, Y KOTOPHIX tg
o =0,25 u tg o = 1,00. OTKJIOHEHUS YIII0B, 00pPa30BaHHBIX OOKOBBIMHU IPAHSMHU M IIOPOTOM BOJIOCIIHBA,
OT HOPMHUPOBAHHBIX 3HAYCHUI HE JIOJDKHBI MPEBBINIATE £ 2°, a MOTPEITHOCTh UX U3MEPEHHUI - He Ooliee
15'.

4.5.3. OcHOBHBIE pa3Mepbl TpareHenIaIbHbIX BOJOCIUBOB JIOJDKHBI YIOBICTBOPSTH CIEIYIOUIAM
YCIOBUSIM:

P>03M;b<3,0M0,1b < <0,35b; BT'b > 0,2 M; hyin = 0,05 M.

4.5.4. YpaBHeHHE pacxoja JUlsl TPanenenaaaIbHOro BOJAOCIUBA ¢ TOHKON CTEHKOW B 00IEM ciiydae
UMeeT BU;

Q= CpC; [b +0,8(tgar) h] /2gh*? (14)

4.5.5. Pacu€rHbie (hopMyIIBI pacxona Ajs TParenenIaIbHOTO BOIOCIHBA:
JUIS BOJOCIHBA ¢ tgow = 0,25 IpH H3MEPEHHSIX B M /C

Q=1,8b-h"% (15)
TIPH H3MEPEHHSIX B M /4
Q=6696b - h** (16)

Hnsa BomocmuBa ¢ tgo = 1,00 B dopmymsr (15) u (16) BBomar koadduument dopmer Cg,
BBIYUCIIIEMBIH IO hopMyIte

b+h

= 17
b+0,25h {17

Cr

4.5.6. PaccTosiHue cTBOpa M3MEPEHHUI YPOBHS OT CTEHKU BOJAOCTMBA /| = 3 h ..
4.6. Boocnus ¢ moporoM TpeyrojabHoOro npoguis.
4.6.1. BonmocimBel ¢ HOPOTOM TPEYrojdbHOTO NPO(WIS NPUMEHSIOT B OTHOCUTENBHO IIUPOKHX

h N . .
KaHayax (E < 0,5 ) mnsg m3MepeHH pacxojna >KUIKOCTH, HE COAeprKamied TSDKENBIX W BIEKOMBIX

HaHOCOB, HAITPUMEDP, KPYITHOTO IIE€CKa, raJIbKH, OKaJIMHBI U T.II.

TPAIIELIEUJIAJIBHBIA BOJIOCJIMB C TOHKOM CTEHKOM

ol o« 1 ——— — {1 —
T . ¥ 4/|1 T :‘if -7
Q an A

777 A77777 7 ///,"/,'f///// s 7 s
Z
8
Puc. 5

4.6.2. CoOTHOIIEHHS OCHOBHBIX pPa3MEpOB BOAOCIHBA C IIOPOrOM TPEYTOJIBHOTO MPOGHIL
MIPUBEICHBI Ha PHC. 6.

Ecnu o ycnoBusiM yCTaHOBKH BOJOCIIMBA ITOTEPH HANIOPa HE TUMUTUPOBAHEL, TO JUIMHY BOAOCIHBA
JIOITyCKAETCSl YMEHBIIUTD 10 3 hp, (B TOM umcine 10 hy,,, ¢ BepXoBoit cTOPOHBI TpeOHS 1 10 2 hpyp,y ©
HH30BOH). [Ipn 3TOM BepXOBYIO M HU30BYIO I'PaHH BOJOCIHBA JOIyCKACTCS CONPATaTh ¢ JHOM KaHaja
BEPTUKAIBHBIMH yCTyIaMu (CM. pHc. 6).

4.6.3. OcHOBHBIE pa3Mephl BOAOCINBA C IOPOTOM TPEYTOJIHFHOTO MPOMUIIA TOIHKHBI YOBICTBOPATH

b

h
cootHomenusam: P, = 0,1 M; by, = 0,3 M; E <3 H > 2; hpin 2 0,03 M - 1715 TOPOTOB, MTOKPHITHIX



METAJUIOM HJIM TUTACTHKOM; h iy > 0,06 M - 17151 6ETOHHBIX TOBEPXHOCTEH mmopora.

4.6.4. I'pebeHb BOAOCIHBA JOJDKEH OBITh NPSIMOJUHEHHBIM M TOPU3OHTAIBHBIM. IlmockocTu
BEPXOBOH M HU30BOH IpaHell BOAOCINBA JOJKHBI OBITh POBHBIMH U TTIaIKUMHU.

4.6.5. YpaBHEHHE pacxoa sl BOJIOCINBA C IIOPOTOM TPEYTOJIbHOTO MPOQHIIST UMEET BH]

02
Q 33

Koa¢p¢puuuent Cp = 1,163 npu h > 0,15 m.
Mpnh<0,15™m

CpC,byfgh*?. (18)

Cp =1,163 (1—%)3/2.

3nauenus kodddunuenta C,=f(Cy ﬁ) NPUBEJICHBI B Ta0JI. 2 MPUIIOKEHUSI.

4.6.6. Pacu€rHble GopMyJbl pacxoja Ul BOJOCINBA C IIOPOrOM TpeyrojbHoro npoduis npu h >
0,15 m:
TIPH H3MEPEHHSX B M'/C

Q=1,982C, b-h¥? 19)
IIpU U3MEPEHUSIX B M/d
Q=7137C, - b-h** (20)

4.7. BomociuB ¢ MOpOroM TPEYroidbHOro MpoGuUiIs ¢ MPONOIBEHBIM TPeyroibHbIM (V - 00pa3HbIM)
BBIPE30M

4.7.1. BomociuB C MOPOTOM TPEYTONBHOTO MpOodWiIs ¢ MpoAodbHEIM (V - 00pa3HBIM) BBIPE3OM
YCTaHABIMBAIOT B pycClie NPSMOYTOJBHOTO CEYeHWs IJIs M3MEpEHHMH pacxoia BOIbI B KaHAIaX |

ecTecTBeHHbIX BojgoTokax ¢ h/B < 0,5 mpu Gonbiinx nuanazonax nameHeHus pacxoAad (Qmax/Qmn =
50).

BOZOCIJIMB C ITOPOI'OM TPEYT'OJIBHOI'O ITPO®UJIIA

r-‘:;] GE R wer
T . }

8
3

L — — 1 — — ]

- ’ﬂx‘ﬂ#‘ Amax. 2P 5P
0\

Puc. 6

ConepxaHue B3BEIICHHBIX HEPACTBOPUMBIX BELIECTB HE JOJDKHO MPEBBINIATH TPAHCIIOPTHPYIOIEH
CIOCOOHOCTH KaHaja B CTBOPE YCTAHOBKH BOJOCIIUBA.
4.7.2. Pa3mepsl BogocimBa (puc. 7) TOIDKHEI yIOBICTBOPATH CIEAYIOMNM ycioBmsiM: AP/Py < 2.5;



b > 0,5 M; Piyin = 0,15 m; AP = b/2my,, tie my, - k03 QUIMEHT NonepeyHoOro yKJIOHa OTKOCOB BbIpe3a B
rpebHe nopora, m, = 10 wim 20 B 3aBUCUMOCTH OT JMalla30Ha W3MEHEHHsI Pacxoja BOIBI U IIHUPHHBI
KaHaja.

4.7.3. YpaBHeHHE pacxojia 4epe3 MOpOr TPEYyroJbHOTo MPOQMIS C MPOJOJIBHBIM TPEYTOJBEHBIM
BBIPE30M HMEET BH]

Q=0,8/gC, -C; -Cp, -m,h*2, 21)

4.7.4. Pacuérubie hopMyIibl pacxoja:
MIPU U3MEPEHHSX B M°/C

Q=2,505C, - C;- Cp - my, - h¥%; (22)
TIPH H3MEPEHHSX B M/4
Q=9019,6C, - C; - Cpm, - h*% (23)

ITpu h/AP > 1,0 st my, = 10 koadpdunuent Cp = 0,620 u a1 my, = 20 xko3ppunuent Cp = 0,625;
mpu h/AP £ 1,0 gt my, = 10 xoadduruent Cp = 0,615 u gt my, = 20 koaddunuent Cp = 0,620.

[Tpu h < AP koap¢unument C; = 1,0; npu h > AP

Cr=1,0-(1,0 - AP/h)**

3naueHus kodp¢uunenta C, NPUHUMAIOT U3 TaOJI. 2 MPHUIOKEHHUSI.

4.7.5. PaccrosiHue OT rpeOHs BomociuBa 10 ctBopa uamepeHuii 10AP <[ > 2h ...

4.8. Boocnus ¢ HOporom TparenenaaibHoro mpopuis

4.8.1. BomocnuB ¢ MOporoM TpamneneuiaibHOro npoduiisi MOXKET UMETh TparelenialbHOe WU
IpsSIMOYTOJIBHOE TToTIepedHoe ceuenue (puc. 8). Bomocnusel npeqHasHadyeHs! Ui H3MEPEHUH pacxo/a B
KaHaJIaX MPH COCPIKAHHH B KHIKOCTH TBEPBIX HEPACTBOPHMBIX 4acTHI] He Oonee | kr/m’.

4.8.2. Pa3Mepsl W KOHCTPYKLUSI BOAOCIHMBA C IIOPOTOM TpaleleHIaabHOrO MPOQHIS JOKHBI
YIAOBJIETBOPATH CIICAYIOMUM ycrmoBusiM: b>0,3 m; b/P > 2; P > 0,15 m; h/P < 1,3; o = 45° wmm 0°; [, =
(3+4)hax; [ =0,8P.

4.8.3. YpaBHeHHe pacxo/ia BOJOCIIMBA C IIOPOT'OM TpalelenIaIbHOTO ITPOQHIIS UMEET BUA

Q=C,-Cp-C¢-B, gh*?, (24)

3Hauenus C, MPUHUMAIOT IO Ta0J. 2 MPUIOKCHHUS.

BOZIOCJIMB C ITOPOT'OM TPEYT' OJIBHOI'O ITPODIJIA C ITPOJOJIBHBIM
TPEYT'OJIBHBIM (V - OBPA3HBIM) BBIPE3OM
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Puc. 7
BOJOCJIMB C ITOPOI'OM TPAIIELIEMJJAJIBHOI'O ITPODNJIA

a A-A

T

ye)

4 P

8~

a - B KaHaJIaX TparncuenJaaJbHOI0 NOMCPEYHOro CCUCHUA
0 - B KaHajax MpAMOYTOJIBHOI'O IMMOTIEPEYHOT'O CCUCHU A

Puc. 8

J131st ToporoB mpsSIMOYTOJIEHOTO ToriepeyHoro ceuenus (cum. puc. 86) Cp = (0,523 + 0,0707 h/P); ans
TTOPOTOB TPAIEIEHJATEHOTO TIOMIepeYHOTo cedeHus (cM. puc. 8a) Cp = (0,523 + 0,056 h/P).

Jst moporoB mpsAMOYToJBHOTO monepevyHoro cedeHus Cy = 1; A7t HOPOTOB TparenenaaabHOro
HOIEPEYHOT0 CEYCHHS

Ce =1 +w
Bl'l
4.8.4. Pacuérubie hopmyIibl pacxoja:
TIPH H3MEPEHHSIX B M/C
Q=3,132C, - Cp - C¢ - B, - h*%; (25)
TIPH H3MEPEHHSX B M*/4
Q=11275C, - Cp - C¢- B, - b2, (26)

4.9. Boocnus ¢ IOPOroM NpsIMOYTOJIHOTO MPOQMIIS C 3aKPYTIEHHON BXOJHON KPOMKOH

4.9.1. BomociauBel ¢ MOPOrOM MPSMOYTOJBHOTO HPOGMIS C 3aKpyTJIEHHOW BXOJHOW KPOMKOM
NpeAHa3HAYeHbl Al W3MEPEHMH pacxoia >KUAKOCTH, HE COJEpXKaIleHd BICKOMBIX M KPYITHBIX
B3BELICHHBIX HaHOCOB. [Topor BomocimBa (puc. 9) K0IKEH HMETh TOPU3OHTAIBHYIO, IPSIMOYTOJIBHYIO B
IUTaHE MOBEPXHOCTh JUIMHON [ > 1,75 hy,, IWIMpUHONA b, paBHOM MmMpHHE MOJBOAAILIErO KaHaa.
IToBepxHOCTL BOJOCIMBA CONPATa€TCs C BEPXOBOM IPaHbIO Ayrod OKPY:KHOCTH paguycom R, > 0,2
hyn.x- Hu30BYTO rpanb BooCIMBa JOMYCKAETCS BBIOJIHATE BEPTHKAIBHO WM HAKJIOHHO (YroJI HAaKJIOHA
HE HOPMHUPYETCS).

4.9.2. O6bwmas JyiMHA 1IOpora ¢ y4€TOM pajuyca 3aKpyIJIeHUs JOJKHA yIOBIETBOPATh yCIOBUIO hp,
2 I, 2 195 hpa. TpeboBaHus K NOABOAAIIEMY KaHally aHAJIOTHMYHBI BOJOCIHMBY C IIOPOTOM
TPEYroJBbHOIO MPOGUIIs.

4.9.3. lomyckaemble COOTHOIICHUSI HOPMUPYEMBIX Pa3MEPOB BOJIOCIIMBA U ITapaMeTpoB noToka: h/P
<1,50/1,<0,6;P>0,15Mm;b20,3M; hpin = 0,06 m i 0,03 /5 71 = (3 + 4) hpay.

4.9.4. OcHOBHOE ypaBHEHHE PacXo/ia AJisl BOAOCIHBA C IOPOrOM MPSIMOYTOJILHOTO MPOQUIIS UMEET
BU/JI
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Pacu€rHbie GpopmyIbl UMEIOT BHI:
TIPH H3MEPEHHSIX PACXO/IA B M°/C

Q=1,705C, - Cp - b - h*?, (28)
IIpU U3MEPEHUAX pacxoda B M /4
Q=6138C,-Cp -b-h*~ (29)
BOZIOCJIMB C ITOPOI'OM ITPSIMOYT'OJILHOTO ITPO®UIIS C BAKPYTJIEHHOM
BXO/IHOI KPOMKOI1
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Puc. 9

B pacuérHpix popmMynax B KauecTBE JCHCTBUTEIBHOTO 3HAUCHHS IIUPUHBI MOpOra b MPUHUMAIOT
HauMEHbIIIEeE U3 N3MEPEHHBIX 3HAUEHUH IMPUH B CEYEHHUSX, cOOTBETCTBYIOmMX (R, + 0,05) M; 0,33 /,;;
0,50 [, ot BX0OIHOTO TOpIIA TOPOTa.

4.9.5. Koaddumment pacxona Cp onpeneistor no Gpopmyie

Cp = (1 - 0,0067,/b) - (1 - 0,0037,/h)** (30)
1 P

WM 110 Ta0I. 3 PHUIIOKEHHSL.
h
Koaddunuent cxopoctu noaxona C, BHIOMPAIOT B 3aBUCUMOCTU OT cOOTHommeHus Cp-—— 10
h+P

Ta01. 2 TPUIIOKEHUSL.
4.9.6. CBoOogHoe uWCTEUEHHE 4epe3 BOJOCIUB C MOPOrOM MPSMOYTOJBHOTO  IPOQUISL
obecrieunBaeTcs Ipu
N < 0,63 nnsa h/P <0,5;
N <0,75 aa h/P = (0,5 + 1,0);
1 < 0,80 s h/P > 1,0.

4.10. JIoTkM KpUTHYECKOH IITyOMHBI C TOPJIIOBUHON NPSIMOYTOJIHOT'O TTOIIEPEYHOTO CeUeHHUs (JIOTKU
Benrypmn)

4.10.1. JloTku KpUTHYECKOW TIIyOWHBI C TOPIIOBHHON NPSMOYTONBHOTO IIOTIEPEYHOTO CEYCHUS
(;rotkm BeHTypwm) mpenHasHaueHb! UII U3MEPEHUI pacXoaa KUAKOCTH B €CTECTBEHHBIX BOAOTOKAaX M
KaHajlax TPOM3BOJIBHONH (OPMBI, NPEHMYIIECTBEHHO MPSIMOYTOJBHOTO ceueHus. PexkoMeHmyercs
MIPUMEHSTH JOTKH IBYX THIIOB: C OOKOBBIM C)KaTHEM IIPH TOPH30HTAIBHOM JHE (6e3 mopora) (puc. 10a)
n 6e3 OGOKOBOTO CxKaTHsI ¢ HOHHBIM moporoM (puc. 106). JIoTku mepBOro THIIa peKOMEHIYIOTCS IS
MU3MEpEHUN pacxo/a B3BECEHECYIUX KUIKOCTEH.



4.10.2. KoHCTpyKIst ¥ pa3Mepbl JIOTKOB KPUTHYECKON TINIyOMHBI JOJDKHBI YJOBJIETBOPATH
CJICIYIOIINM YCIOBUSM:

MOJIBOIAIINN YYaCTOK KaHaja JOJKCH OBITh MPSIMOJIMHEHHBIM Ha paccTostHud F > 6 h,. (cM. puc.
10). ConpsikeHrE TOPIOBUHBI JIOTKA C ITOJBOASAIINM YYACTKOM BBHIIOJHSIOT B BUJIC KPUBOJIHHEHHOTO
KOH(]Y30pa ¢ BEPTUKAIGHBIMHA CTEHKAaMH, O4epUeHHBIMHE 110 paanycy R =2 (B - b) mmmnoit /, = 1,32 (B
- b). Paccrosiaue oT Havanma koH(y30pa 0 OTBEPCTHS WIHM IICTH B CTEHKE MOABOISIICTO YYacTKa
KaHaia JJis COOOIICHUS ¢ YCIIOKOUTEIEHBIM YCTPOHCTBOM JTOJDKHO COCTABIATH /1 = 3 hyp.

l'opnoBrHa JIOTKA ¢ TOPU3OHTAIEHBIM JTHOM U BEPTUKAIBHBIMA MAPaJUICIIbHBIMUA CTCHKAMH JIOJDKHA
mMeTh uHy [ = (1,5 + 2,0) hp.g. [ 70TKa ¢ JOHHBIM CHKaTHEM TOJDKHBI COOMIOAATHCS YCIOBUS: P >
0,15 m; R; = 4P. BexogHo#t ydactok mmmHOi D = 3 (B - b) momKeH MMeTh BEepTHKAIBHBIC
pacxomsmmecss CTeHKH. Ecim moTepu Hamopa MpH HWCTEYCHWH W3 JIOTKA HE JMMHTHPOBAHEI,
JIOITyCKaeTCs YMCHbBIICHUE JIMHBI BBIXOAHOTO ydacTka D BIBOe TpH COXpaHEHWHM TaHTEHCAa yTia
pacumpeHus CTeHOK B TuiaHe He Oonee 1: 6.

CXEMBI JIOTKOB BEHTYPU
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a - ¢ OOKOBBIM C)KaTHEM MOTOKA,;
0 - c moporomM 6e3 OOKOBOTO CKATHUS MTOTOKA

Puc. 10

4.10.3. upwuaa ropmoBuHE JoTKa b > 0,1 M. llupuHa momBomsmiero ydactka kaHama B < 5,0 m.
MaxcumanbsHBIH HAlop HaJl THOM TOPJIOBHUHBI HEe NOJKEH OBITh Ooee 2,0 M win 3 b.
4.10.4. Pacxon uepe3 10TOK BeHTypu B 0011eM cirydae OnpeaesnsioT 10 ypaBHEHHIO

Q:%CV~CD\/§~b«h3/2. (31)



4.10.5. Pacuétnbie opMyIibl pacxoza:
TIPH M3MEPEHHSX B M°/C

Q=1,705C, - Cp - b-h*? (32)
IIpU U3MEPCHUSIX B M /a
Q=6138C, - Cp -b-h* (33)

JeiicTBuTeNnpHOE 3HAYEHHE IIMPUHBI TOPIOBUHBI JIOTKA TPU pacdyérax NPUHUMAIOT COTJIACHO
yKa3zaHUIM B 11. 4.9.4.

4.10.6. Koappumment pacxoma Cp onpexnemnsroT mmo hopmyie (30) mimm no Tadi. 3 mpruioKeHus.

4.11. Jlotku [Tapmanna

4.11.1. Jlotkm Ilapmanna mpemaHa3HAYeHBI IJIS H3MEPEHHUs pacxoda >KUAKOCTH B KaHalax
IPSMOYTOJIEHOTO TIONEPEYHOro CeueHMs. X MOKHO TakKe NMPUMEHATH JUIS M3MEpeHHH pacxoia B
KaHaJlax TpaneneuIaIbHOTO CeUeHNSI U B €CTECTBEHHBIX BOJJOTOKaX.

4.11.2. Cxema notka [lapmanna npuseneHa Ha puc. 11. B ornuume ot notkoB BeHnTypu notku
[Napmrania pa3nu4HON TMPOIYCKHOM CIIOCOOHOCTH HE SBISIFOTCS T'€OMETPHUUYECKH MOAO0OHBIMH M HX
THIPABINYECKHE XapaKTEPUCTUKW OBbUIM OSKCHEPHUMEHTAIBHO MOJYyYeHBl JUIS  ONpPENeNICHHBIX
HOPMAJIN30BaHHBIX THIIOPA3MEPOB.

B tabmn. 4 nmpuBeneHs! pa3Mepsl HOPMATU30BAHHBIX JIOTKOB [lapmamia. DTUMHU pa3MepaMu CleayeT
PYKOBOJICTBOBATHCS TIPH HCIOIH30BAHNH JTOTKOB [lapmama.

4.11.3. Ilpu comnpspkeHUH ¢ MOABOIANIMME KaHaJaMH, IHPHUHA KOTOPBIX OTIWYAETCS OT pasMepa
B, B Tab1. 4, cienyer npuUMeHATH cOnpspkeHnss. PopMa CONpsralouX 3JI€MEHTOB B IUTaHE 3aBUCHT OT
cootHomreHus L/b. Ilpu L,/b > 4,4 MoxHO mcmonb30Bath 0Oy ¢Gopmy, npu L,/b ot 4,4 no 2,4
MOXHO TPUMEHSTh NPSMOJIMHEHHbIE CTEHKH ¢ yTiaoM Hakiona 45°, mpu L;/b or 24 no 1,14
PEKOMEHAYeTCs MCIOIb30BaTh 3aKPYIJEHHbBIE B IJIaHE CTEHKH C pagmycoM 3akpyrieHus R = 2 (B -
B)) (cm. puc. 11).

JIOTOK ITAPIIAJUTA
L/ [.r LZ
T g
&
S = )
N
Q

Puc. 11

Ecnu mmpuna nogsosamero kaHana B, < B, To conpsixerue npu B - B = 0,3 M g1 motkoB NN
1-10 m By - B, = 0,6 M st motkoB NN 11-21, ciiegyeT oCymecTBIATs IPH IIOMOIIH MPSIMOJINHEHHBIX B
IUTaHEe CTEHOK C yKJIOHOM my 1:15. Ilpu B, - B, Gomnbime ykazaHHBIX MPEIENOB CIEAYET PACCMOTPETH



BO3MOXKHOCTh IIpUMeHeHus1 JioTka [lapiania apyroro Tunopasmepa.

B tabnuie 4 yka3aHbl Takke MUHUMaJIbHbIE 3HAUEHHS JUTMHBI L, BBIXOAHOW CEKIMU U €€ IIHPHHBI
B,. B 3aBucHMOCTH OT MIMPUHBI OTBOJSILIETO KaHaja MX MOXKHO YBEJIMYMBATH JI0 HEOOXOIMMOTO II0
MECTHBIM YCJIOBHSM 3HAU€HHMs, COXpaHss yKa3aHHbIM TaHreHe HakiIoHa K ocH (1:6). Beicoty crenok D
noTkoB [lapmana cieayer npUHAMATh UCXO/s U3 MECTHBIX YCIIOBHH, HO HE MEHEe

D=hpx -0,2 M
4.11.4. Pacxon uepe3 motok [Tapmania B o0mieM cirydae onpeaessioT [0 YpaBHESHHIO

Q=Cybh". (34)
Pacu€rnbie popmyibl pacxona:
TIPH M3MEPEHHSX B M°/C
Q=Cybh", (35)
TIPU M3MEPEHHSX B M°/4
Q=3600 Cybh". (306)

3rauenns kodpdumumenta Cy, CTENEHW N, a TakXKe MpeneNbl W3MepeHuil noTkoB [lapmamma
TIpUBEIICHBI B Ta0II. 5.

4.11.5. Jlotkm [Ilapmamma crieayeT NPUMEHATH B PEKAME CBOOOAHOTO (HE3aTOIUIEHHOTO)
UCTeYCHHs. 3HAa4YeHHs NPEeTbHOrO OTHOCHTEIBHOTO 3aTOIUICHUS T, COCTABIIIOT: IUIS JIOTKOB C
mmprHO# ropnoBuHsl b 1o 1,0 M (NN 1-7 tabn. 4) n, = 0,6, w1 1oTkoB ¢ b ot 1,0 10 2,4 M (NN 8-13)
Nu = 0,7, ms notkoB ¢ b> 2,4 M (NN 14-21) 1, = 0,8.

4.12. OTKIIOHEHUS OT pPa3MEpPOB WJIM WX COOTHOIICHWH, HE yKa3aHHBIE B COOTBETCTBYIOIIHX
MMyHKTax pasfena 4, MOXXHO CUYUTaTh [ONMYCTHMBIMH, €CIIM OHH HE npeBbmaiT 1,5% ot
HOPMHPOBAHHBIX 3HAYEHUH pa3MepoB (COOTHOIIEHUH).

Tabnuma 4
OcHoBHbIe pa3mepsl 10TK0B Ilapmasiia
NN Bxonanas ceknus CexI1ysi TOPJIOBHHBI BrixoaHas cexiys
L, l, B, b L. P, L, B, P,

0,610 0,415 0,40 0,152 0,305 0,115 0,61 0,39 0,08
1,325 0,900 0,78 0,25 0,60 0,23 0,92 0,55 0,08
1,450 0,920 0,84 0,30 0,60 0,23 0,92 0,60 0,08
1,450 0,987 1,08 0,50 0,60 0,23 0,92 0,80 0,08
1,530 1,020 1,20 0,60 0,60 0,23 0,92 0,90 0,08
1,575 1,074 1,38 0,75 0,60 0,23 0,92 1,05 0,08
1,650 1,121 1,56 0,90 0,60 0,23 0,92 1,20 0,08

1,705 1,161 1,68 1,00 0,60 0,23 0,92 1,30 0,08
1,800 1,227 1,92 1,20 0,60 0,23 0,92 1,50 0,08
1,950 1,329 2,28 1,50 0,60 0,23 0,92 1,80 0,08

2,100 1,427 2,64 1,80 0,60 0,23 0,92 2,10 0,08
2,250 1,534 3,00 2,10 0,60 0,23 0,92 2,40 0,08
2,400 1,636 3,36 2,40 0,60 0,23 0,92 2,70 0,08
4,27 1,83 4,76 3,05 0,91 0,343 1,83 3,66 0,152

4,88 2,03 5,61 3,56 0,91 0343 | 244 | 447 | 0,152
7,62 2,34 7,62 4,57 122 | 0457 | 3,05 3,59 | 0229
9,14 2,84 9,14 6,10 1,83 | 068 | 3,66 732 | 0,305
10,67 | 335 | 10,67 7,62 1,83 | 068 | 3,96 8,94 | 0305
1231 | 386 | 1231 9,14 183 | 0686 | 427 | 10,57 | 0305

15,48 4,88 15,48 12,19 1,83 0,686 4,88 13,82 0,305
18,53 5,89 18,53 15,24 1,83 0,686 6,10 17,27 0,305

PR SEGESRS IS ee ot s e~

Tabauma 5
OcHoBHBIC XapaKTepucTHKH J0TKOB Ilapmanna
NN Iupuna 3HaueHus 3nauenus crerenn | U3mepsemeie pacxoasl M/c [ MakcumanbHble 3nauenns
ropaoBuHbl b, M | xoadduimenta C |ypaBHennit pacxona | Mun. Qi [ Maxe. Q pax BEPXHHUX TPEIEIIOB
n n3MepeHuil Haropa h, M
1 0,152 2,192 1,494 0,004 0,06 0,3




2 0,25 2,243 1,513 0,008 0,16 0,45
3 0,30 2,263 1,521 0,034 0,4 0,75
4 0,50 2,318 1,541 0,05 0,63 0,75
5 0,60 2,338 1,548 0,07 0,85 0,75
6 0,75 2,363 1,557 0,09 1,10 0,75
7 0,90 2,386 1,565 0,12 1,25 0,75
8 1,00 2,397 1,569 0,135 1,5 0,80
9 1,20 2,420 1,577 0,18 2,0 0,80
10 1,50 2,445 1,586 0,24 2,5 0,80
11 1,80 2,467 1,593 0,29 3,0 0,80
12 2,10 2,483 1,599 0,336 3,6 0,80
13 2,40 2,486 1,60 0,45 4,5 0,85
14 3,05 2,457 1,60 0,45 8,28 1,07
15 3,56 2,431 1,60 0,45 14,68 1,37
16 4,57 2,405 1,60 0,45 25,04 1,67
17 6,10 2,379 1,60 0,45 37,07 1,83
18 7,62 2,363 1,60 0,45 47,16 1,83
19 9,14 2,352 1,60 0,60 74,7 1,83
20 12,19 2,339 1,60 0,60 74,7 1,83
21 15,24 2,331 1,60 0,75 93,0 1,83

[TpuBeneHHsIe B Tabuune 3HaueHNs KoddpunuenTos pacxona Cy U oKa3aTesed CTeeH: N MOKHO
UCIIONB30BaTh, €CJIM OTKIOHEHHE (PAKTHYECKOH IIMPHHBI TOPJIOBUHEI JIOTKA OT YKa3aHHOH B TaOiMIle
He npeBsimaeT + 5%.

5. TPEBOBAHUS K YCTAHOBKE CPEJICTB U3MEPEHUI YPOBHSA

5.1. Pacxomomepsl €O CTaHIapTHBIMH BOJOCIMBAMH M JIOTKAMH JOIYCKAaeTCsS KOMIUIEKTOBATh
OyHKOBBIMH, EMKOCTHBIMH, TEH30METPUIECKUMH, aKyCTHYECKUMH YPOBHEMEPAMH, AU(MaHOMETPAMH -
YpOBHEMEpaMH, a TaKke HITPUXOBBIMH MepaMu (YPOBHEMEPHBIMH peiikamu). BBIOOp KOHKPETHBIX
CpPEICTB HM3MEPEHH YpOBHS 3aBUCUT OT YCIOBUM H3MEPEHUH M JONYCKaeMOW MOrPElIHOCTH
pacxozmomepa.

5.2. CpencTsa U3MEPEHUH yPOBHSI JOIKHBI yIOBIETBOPSITH!

OyifKoBBIE YPOBHEMEPHI M YPOBHEMEPHI 00mIenpoMbInuIeHHoro HazHadeHus - [OCT 15983-81;

nudmanomerpsl - ypoBHemepsl - ['OCT 18140-84;

aKyCTHYECKHE YPOBHEMEPHI, YPOBHEMEPHI C MOTPYKHBIMU JIATYMKAMH, a TAK)KE IITPUXOBBIE MEPHI
JUTMHBI - TEXHUYECKUM YCIIOBUSIM Ha JJAHHBIE BUBI CPEACTB H3MEPEHHH.

5.3. [omyckaeTcss TpPUMEHATh WronbyaTrble peHKd C HOHHMYCOM, KpPIOYKOBBIE peyKH,
MIbE30METPUYECKNE TPYOKH CO MIKAJOH U APYTrHe CPeNCTBa, MPOIIEALINE UCIIBITAHNS B YCTaHOBIEHHOM
TIOpSIZIKE.

5.4. Ha oObekTax, HE MMEIOLINX MCTOYHHKOB BHEIIHETO SHEPrOCHAOXKEHUS, ITPU HEOOXOANMOCTH
o0ecrieueHns] HEIPEPBIBHOTO (CHCTEMAaTHYECKOT0) KOHTPOJIS CIEAyeT HPUMEHSITh MEXaHHYECKHE H
JJIEKTPOHHBIE (C aBTOHOMHBIM ITUTAHNEM) TIPHOOPHL.

5.5. I'pagyupoBKy mKaa NprHOOpPOB MPOBOISAT B EOUHMIAX pacxoja (M*/c, M/4), a Takke B
MPOLIEHTaX OT BEPXHETo Npejesia U3MEPEHUi 1o pacxony. Jlomyckaercs TpagyHpoBKa ypOBHEMEPOB B
eJMHMIIAX JUTUHBI (M, MM).

5.6. CpencrBa W3MepeHWil YpOBHsI, BXOJSIIME B CHCTEMY LEHTPAJIM30BAaHHOTO KOHTPOJIS W
yIpaBJIeHUs, JOJKHBI UMETh CTaHAAPTHBIN TOKOBBIH, YaCTOTHBIN MJIM KOJIOBBIH BHIXOIHOM CUTHAJI.

5.7. YpoBHeMepbl WM UX YyBCTBUTEJbHBIE 3JIeMeHTHl (OyHKH, ITHEBMOMETpHYECKHE TpPyOKH)
YCTaHaBJIMBAIOT B YCIIOKOMTENIFHBIX KOJIOANAX, HAIIAX U COCY/aX, YAOBIETBOPSIOMINX TPEOOBAHUSM II.
4.1.11.

5.8. TpeboBaHus K yCTAaHOBKE aKyCTHYECKHX YPOBHEMEPOB (Pacxo0MEpOB)

5.8.1. AkycTudeckne ypOBHEMEpHI CIIEAYET NPHMEHSITh B OCHOBHOM IPH H3MEPEHHH pacxoia
He(TecoAepKalix U APYTUX MPOMBIIUICHHBIX CTOYHBIX BOJ, COAEPIKAIINX BEIIECTBA, HAIUITAIOIINE
Ha TIEpBUYHBIC MpeoOpa3oBaTeNid ypoBHEMEepoB (OyWkw, TpyOKW, CTEpP)KHH), T.K. OHH SBIITIOTCS
0GECKOHTaKTHBIMH IIPUOOPAMH M HE UMEIOT 3JIEMEHTOB, COIPHKACAIOIIUXCS CO CTOYHOM KHIKOCTBIO.

B pspe ciyuaeB akyCTHYeCKHE YPOBHEMEpPBI MOKHO IPHUMEHATh M IPU H3MEPEHUH pacxoja
TOPOJCKUX CTOYHBIX BOJI.

5.8.2. Akyctuueckue npeoOpa3oBaTeln YPOBHEMEPOB CllellyeT pacloiaraTh, Kak IMpaBWiIo, B
ypoBHeMepHBIX Koytoanax (cm. puc. 12A). Ecnu pasmepst konosia menee 0,7x0,7 M, TO Ui yCTaHOBKH



npeoOpa3oBaTessi yCTPauBaIOT CHELUATbHBIE IPUCIIOCOOJICHHS, KOHCTPYKIMU KOTOPBIX MPUBOJTCS B
9KCIUTyaTallMOHHOW JIOKyMEHTalud Ha ypoBHeMep. JlomyckaeTcs YCTaHOBKa aKyCTHUECKHX
npeoOpa3oBarenieil HEMOCPEICTBEHHO HaJl TIOBEPXHOCTHIO KHMIKOCTH B ITOBOJSINEM ydacTKe JIOTKA
wm BomociuBa (cM. puc. 12B), HO B 3THX ciyyasx HEOOXOAMMO TNIPEIyCMOTPETh MEpHI 10
TIPEAOTBPAICHNIO 00Mep3aHHs M OTIIOKEHHS HEs B HIDKHEH yacTu rmpeoOpa3zoBaTers.

Paccrossame H, or HmwkHeH wacTH (IIOCKOCTH OTCYETa) aKyCTHYECKOTO IpeoOpazoBaTens a0
MaKCHMAJIBHOTO YPOBHS JKHJIKOCTH B KaHaye (KOJOJIE) 3aBUCHT OT KOHCTPYKLHMH NpeoOpa3zoBaTes.
Kax npasuio, H;; = 1,0+0,5 m.

5.8.3. Ilepenaromme mpeoOpa3zoBaTenn aKyCTHYECKHX YPOBHEMEPOB CIEQyeT pacloiaratb B
OTaIIMBaeMbIX IMoMelleHusX (Oyakax, mkadax). PaccTosiHume oT mepBUYHOTrO HpeoOpaszoBatens o
HepearoIero mpeodpa3oBaTelsl 3aBUCUT OT KOHCTPYKLUH ypoBHeMepa. Kak npasuio, oHO He HOHKHO
npeBsimaTh S0-70 M.

5.9. TpeboBaHus K yCTaHOBKE JH(MaHOMETPOB - YPOBHEMEPOB

59.1. JIlupmaHOMETpHl - YpOBHEMEpHl YCTaHABIMBAIOT, KaK IpaBWIoO, IO CXeMe
THEeBMOMeTpHUecKuX (0apOoTaxHbIX) ypoBHEMepoB (puc. 13) uim 1o cxeme "mox ypoens" (puc. 14).

5.9.2. ITneBMomeTrprueckne (0apOOTaXKHBIE) YPOBHEMEPHI MOTYT OBITH C IIEHTPAJIM30BaHHBIM (pHC.
13a) wamn aBToHOMHBIM (puc. 130) MCTOYHMKOM CXKaTOTO BO3IyXa. B KadecTBe IEHTPAIM30BaHHOTO
MCTOYHHMKA CKaToOro BO3JyXa HCIIOIB3YIOTCSA, HalpUMeEp, CETh IOJIaud BO3AyXa B A’POTEHKU WIIH
MIPOMBIIUICHHBIE CETH CXKATOr0 BO3AyXa. B KadecTBe aBTOHOMHBIX HMCTOYHHKOB MOXHO NPHMEHATH
MHKPOKOMIIPECCOPHI, & TAKXKe OAITOHBI C CKATHIM BO3YXOM HJI HHEPTHBIM Ta3oM.

5.9.3. CoenuHUTENbHBIE IUHUA IU(PMAHOMETPOB - YPOBHEMEPOB C ITHEBMOMETPHUYECKUMH
TpyOKamMH [OJDKHBI OBITH BBIIIONHEHB M3 TpyO BHYTpeHHUM auameTpoM §-10 MM M YJIOXKEHBI ¢
ykionoMm He meHee 0,01 (moxbéMm oT TpyOku K aupmanomeTpy). [yMHA COSAUHUTENBHBIX JIMHUHA He
JoipkHa npeBsiath 100 M.

5.9.4. [THeBMOMeTpHUECKYIO TPYOKY YCTaHABIMBAIOT TaK, YTOOBI IUIOCKOCTh HMXKHETO oOpesa eé
COBIIJIAJIa C TUIOCKOCTHIO IpeOHs BOJIOCIIMBA WK JIHA JIOTKA.

CXEMA YCTAHOBKU AKYCTHYECKOI'O YPOBHEMEPA
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1 - akycrmyeckuid mpeoOpa3zoBarelb, 2 - TNepemalommid mpeoOpazoBarenb, 3 - KaHau, 4 -
YPOBHEMEPHBII KOJIOJET, 5 - MPpUOOPHBIH mKad.

Puc. 12



CXEMbBI YCTAHOBKU ITHEBMOMETPUYECKNX YPOBHEMEPOB
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a - ¢ moAayer Bo3ayxa U3 IEHTPAIN30BaHHOTO MCTOYHHKA,
0 - C aBTOHOMHBIM HCTOYHHUKOM CXKaTOTO BO3yXa.

1 - U3BMEPUTENBHBIN JTOTOK WM BOJOCTHUB; 2 - YCIIOKOUTEIHHOE YCTPOMCTBO; 3 -
MMHEBMOMETpHUYECKast TPyOKa; 4 - OT MCTOYHUKA CIKATOrO BO3/yXa; 5 - yCTPONCTBO JJIsl KOHTPOJIS
pacxoja Bo3ayxa; 6 - nudpMaHoMeTp; 7 - TpyOKa mojauu Bo3ayxa; 8 - MUKpoKoMIipeccop (BapuaHnr); 9 -
0aJyIoH co CKaThIM Bo3yxoM; 10 - pexyKTop.

Puc. 13

5.9.5. Pacxon Bo3ayXa, IM01aBaeMOro B COeAMHUTEIHHYIO JINHUIO, TOJDKEH OBITh He Oonee 0,5 em/e.
JlaBiieHne BO3/yXa JOJDKHO MPEBBIIATH JABIECHHE B INIOCKOCTH OTcuéTa Ha 500 ITa (50 kre/mM°) mpu
MaKCHUMaJIbHOM ypOBHE B YCIIOKOMTENbHOM Kojoxue (Humre). ns audMaHOMETpOB- YpPOBHEMEPOB,
paboTaronux mpu Temieparype Hiwke MuHyc 5°C, BO3AyX, OJaBaeMblii B COCTUHUTEIBHYIO JTHHHIO,
JIOJDKEH OBITH OCYIIIEH MPH MOMOIIN CUIIMKATreIs WK HHBIM CITIOCOO0M.

5.9.6. Ilpu ncronp30BaHNK LEHTPATM30BAHHOTO UCTOYHHKA CKATOTO BO3/1yXa HAa COCTUHUTEIBHON
JUHUK (M0 JUMaHOMETpa) CIeAYyeT YCTaHABJIMBATH PETYNIATOP BO3Ayxa (WIM DPEryIHPYIOIIHE
BEHTWIN) ¥ POTaMeTp WJIM KOHTPOJIBHBIM CTaKaH4MK (Iy3bIPHKOBBIH PacxojoMep) Ul WHIUKAluU
pacxoma Bosayxa. [Ipm wcnonb3oBaHWMM OajloHa € CXKATBIM BO3AYXOM, KPOME TOTO, CIIEAYET
IPETyCMOTPETh PELYKTOP.

[Ipu ucmonb30BaHUM MHUKPOKOMIIPECCOpPA AOCTATOYHO, KaK IPABHIIO, YCTAaHOBUTH KOHTPOIBHBII
CTaKaHYUK ¥ BEHTIIb FIIN KpaH.

5.9.7. YcranoBky mudpmaHoMeTpa "HOI YpOBEHB'" UCIIONB3YIOT B CIydasX, KOTAa KaHAI C JIOTKOM
WM BOJOCIMBOM TIPOXOIHT B HACHINIK WIM BOJHM3H JIOTKAa WM BOJOCIHMBA MMEETCS IOABAJIBHOE WIIN
3arny0JaeHHOe [TOMEIIeHNE, HallpuMep, HacoCcHas cTaHIws (puc. 14).

5.9.8. CoenuHHUTENbHBIC TUHUN TU(GMAHOMETPOB, YCTAHOBICHHBIX "TIO/ YPOBEHB', BRIOIHSIIOT U3
TpyOOK BHYTPEHHUM THaMeTpoM He MeHee 20 MM.

VYKIIOH COCAMHUTENBHBIX JIMHUH NOJDKeH ObITh He MeHee 1:10 ¢ mogbEMOM OT YCIOKOUTEIHHOTO
KOJIO/Ia (HUIIH, cocya) K AudMaHoMeTpy. JmnHa coeTMHUTENBHO JIMHIK HE AOJDKHA MpeBbimats 30
M.

5.9.9. Ilpn m3MepeHMUsIX pacxoia 3arpsi3HEHHON JKUIKOCTH Ha COSAMHHTENILHON JIMHUM TIepen
JTr(pMaHOMETPOM yCTaHABIMBAIOT OTCTOMHBIN COCY/I M ITPUCIIOCOOIICHHUE ISl TPOMBIBKH JIMHUH YHCTOMN
BOJIOM.

5.9.10. YpaBHUTENBHBIA COCYH, IMOAKIIOYCHHBIA K TOJOCTH HU3KOTO AABICHHUA NHU(PMaHOMETpa,
YCTaHABJIMBAIOT TaK, YTOOBI )KUIKOCTH B HEM OBIIa HAa YPOBHE IUIOCKOCTH OTCYETa M3MEPUTEIHFHOTO
yCTpOHCTBa (Ha YpOBHE JHA TOPJIOBHUHBI JIOTKA UIIH ITOPOTa BOAOCIINBA).

Bosne mudmanomerpa He0OXOIUMO YCTAaHOBHUTH perep (MapKy) AJisl POBEPKH ATOTO YPOBHSL.



5.10. TpeGoBaHMs K yCTaHOBKE YPOBHEMEPOB C MOTPYKHBIMHU JATYHKAMH.

5.10.1. TlorpyxHble JaTYWMKH, HaANpHMEP, C TEH30YYBCTBUTEIbHOW MeMOpaHOH, ciemyer
yCTaHaBJIMBATh TaK, YTOOBI IJIOCKOCTh OTCUETA YPOBHS COBIA/Iaa ¢ TOPU3OHTAIFHOM IIOCKOCTBIO Ha
YPOBHE ITOpOra BOAOCIMBA MM JTHA JIOTKA.

CXEMA YCTAHOBKH JJUGMAHOMETPA "TI0J] YPOBEHB"
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1 - YyCIIOKOUTETBHBII KOOI
2 - cOeIMHUTENbHAS JTUHUS

3 - KOHTpOJIBHas TpyOKa

4 - OTCTOMHBIN coCy/

5 - ypaBHUTENBHBII COCYA

6 - TudpmMaHOMETP

Puc. 14

5.10.2. TlorpyXHble MJATYMKH YPOBHA COEAMHSAIOT C OJOKOM IHTaHUA W HW3MEPHUTENbHBIM
npeoOpa3oBaTeneM JMHHEH cCBs3u. HawOounpliee paccTosHHE OT JaTd4dMka J0 H3MEPUTEIHHOTO
npeoOpa3oBaTesst 3aBUCHT OT CONPOTUBIICHHS JINHUN CBS3H.

5.10.3. [Ipn mu3mepeHuUsIX ypOBHS 3arps3HEHHBIX KUAKOCTEH, HAIPUMEpP, HEOUMIIEHHBIX CTOYHBIX
BOJ TOTPYKHOW JaT4MK JOJDKEH OBITh CHAOXEH 3allUTHBIM OJOKOM, IPEIOXpaHSIOINM
YyBCTBUTEIIBHBIN 3JIEMEHT JaTUYUKa OT CONPHUKOCHOBEHUS C M3MEPSIEMOH JKHIIKOCTBIO.

5.11. VYxazanms mo o0OpabOTKe BBIXOJHOTO CHTHAJIA ypOBHEMEpa W IIONYyYCHHs 3HAUYEeHHWH
CYMMAapHOTO pacxoja (00bpéMa) KUIAKOCTH

5.11.1. BwIXOmHBIE CHTHANBI COBPEMEHHBIX YPOBHEMEPOB IPOMOPIMOHANBHBI, KaK IIPaBHIIO,
YPOBHIO KUIKOCTH. J{JIs TIOTydeHus 3HAaUeHUI pacxona U 00bEMa H3MepsIeMoil )KUIKOCTH IPUMEHSFOT
HECKOJIBKO CITIOCOOOB.

5.11.2. Tlpum HaaWYUM BTOPHUYHOTO CaMOINUIIYIIEro MpuOOpa NPUMEHSIOT PaBHOMEPHEIC
MpoIeHTHBIe MmKanbl (auarpamMmbl), 100% KOTOpPBIX COOTBETCTBYIOT BEpXHEMY MpeAely HW3MEpeHHs
ypoBHemepa. [Ipu 06paboTke Anarpamm IMoJib3ylOTCs TPayHpPOBOYHBIMU TaOJUIIAMH, COCTaBJICHHBIMH
JUIl JTAHHOTO pacxomomMepa (C y4éTOM mapamMeTpoB BOJOCIMBA WM JIOTKA). TakMM CIocoOoM
MOJTY4YaloT JIOCTOBEpHBIE JaHHbIE O pacxoje M O00BEME KHMIKOCTH, HO 3TOT CIOCOO JOCTATOYHO
TPYOEMOK, a €T0 JOCTOBEPHOCTH 3aBUCHT OT KBAJIH(UKAIINH JIUL, 00padaThIBAIOIINX AUArPaMMBI.

5.11.3. Ilpu HE0oOXOAMMOCTH IIOJNyYeHHs CHTHala IPONOPLHHOHAIBHOTO PpacXolay B CXeMe
pacxomomMepa HEOOXOAWMO TIPEeIyCMOTpPETh HENMHEHHBIH mpeoOpas3oBarenb, HACTPOHKY KOTOPOTO
CIIeZlyeT TMPOBOAWTH, WCHONB3Ys TPaIyHpPOBOYHBIC TAONHIBI HaHHOTO pacxozomepa. [Ipm Hammanm
HEJMHEHHOTO TpeoOpa3oBaTelsi B CXeMY pacXxoioMepa CIeAyeT BKIIFOYATh CyMMATOpP IUIS TTONTyYeHHS
3HaUYeHUH 00BEMA JKUIKOCTH 32 OTPECIEHHBIN OTPE30K BPEMEHH.

5.11.4. Tlpu Hamuuuud Ha o0OBEKTaXx BOJOCHAOKCHHMsS MiIM KaHammsanuu I[IO9BM B cxeme
pacxomoMepa Heo0XoauMo mpeaycMoTpeTh ycraHoBKy ALl (aHamoro-mmdpoBoro mpeobpaszoBateds)
Y TUHUIO cBsi3u K [I9BM.



6. TPEBOBAHUS K KBATTM®GUKAIIMA UCTIOJTHUTEJIEN U TEXHUKE
BE3OITIACHOCTH PABOT

6.1. M3mepennst pacxoia >KUAKOCTH IPH IIOMOIIM BOJOCIMBOB W JIOTKOB JOJDKHBI IPOBOJUTH
WCIIOJTHUTEIHN, UMEole 00pa3oBaHHE HE HIDKE CPEIHEro CIEHHAIbHOTO, M3YYMBIINE HACTOSIIYIO
PEKOMEHIAINIO, HHCTPYKIIUH 10 3KCIUTyaTallii CPEJCTB M3MEPEHHH, IEPEUNCIICHHBIX B pasl. 5.

6.2. Tlpu 000OpyIOBaHMK BOJOCIMBOB WM JIOTKOB CPEACTBAMH H3MEPEHUN YPOBHS JKUIKOCTH,
BXOJISIIMMH B COCTaB aBTOMATHU3UPOBAHHOTO WIIM JUCTAHIIMOHHOTO KOHTPOJII U YIPABICHUS H
TPeOYIOIUMH HaJM4YKMsl HCTOYHHKOB ODJIEKTPOIHEPIHH, HCIOJHUTENHN, BBIIOJIHSIONUE H3MEPEHUs,
JIOJDKHBI ITPOXOJUTH CIIEIMANIBHBIA KypC MOArOTOBKH O OOCITY)KUBAHUIO ATHX ITPUOOPOB.

6.3. VcromHUTENH, MPOBOAALINE OOpabOTKYy M Y4Y€T pPe3ylbTaTOB H3MEpPEHHH, MOJDKHBI OBITH
00y4eHBI TEXHOJIOTHHU pacyEéTOB M 00paIlIEeHHIO C HHIANBHUYILHON BEIYUCIUTENLHON TEXHUKOM.

6.4. K BBIIOIHEHUIO M3MEPEHHUH pacXo1a KUIAKOCTH JOMYCKAOT JIHL, TIPOMISAIINX HHCTPYKTAXK MO
TEXHUKe 0€30I1acCHOCTH, ITPY YCIIOBUH BBITOJHEHUS 1111 6.1.-6.3.

7. BBINOJIHEHUE U3MEPEHUI

7.1. YcinoBus BBINOIHEHUS U3MEPEHUI

7.1.1. KoHCTpYKIHIO BOJOCIMBA HIIH JIOTKA BEIOMPAIOT C YUETOM:

MaKCHMaJIbHOTO U MUHUMAJIBHOTO PacXo0/ia )KHUIKOCTH B KaHaJIe UM BOJOTOKE;

MaKCHMaJIbHOM CKOPOCTH IOTOKA Ha y4acTKe pa3MELIEHHUs PacxoloMepa;

(opMBI M pa3MepoB yudacTKa KaHalla MM BOJOTOKA, KOHCTPYKIMM OOJIMIIOBKHM WJIM KPEIICHHA
pycna;

MaKCHUMAaJIbHOT'O 1 MUHHUMAJIbHOTO YPOBHEH KUIKOCTH;

peKMMa JIBM)KEHHS B3BEILICHHBIX U IOHHBIX (BJIEKOMBIX) MEXaHHMYECKUX TIPHUMECEH;

HaJIM4Msl B KaHaJle WIM BOJOTOKE IUIABAIOIIEr0 Mycopa WM JbJa, BIWSIOMMX Ha IMOKa3aHWS
pacxozxomepa.

B kanHamax ¥ BOJOTOKaX, HECYIIMX B3BELICHHBIC M JOHHBIC MPUMECH, IPUMEHSIOT CYy’KaroIue
yCTpOHCTBa O€3 TIOPOTOB.

B BozmoTOKax, rae BO3MOXKHO TOSIBIICHUE JIBAA U TUIABAIONIETO MycOpa, PEKOMEHIYETCSl IPUMEHS T
BOJIOC/IUB WJM JIOTOK C TIOPOTOM, HO C MHHHMAJIbHBIM OOKOBBIM C)XKaTHEM IIOTOKa, HaIpuUMep,
BOJIOC/IUBBI C MOPOTOM TPEYTOJBHOTO U IpAMOYyroibHOro mpodwis u ap. C 1enblo COKpalleHHs
MaTepHanoEMKOCTH U OOBEMOB CTPOUTENEHO-MOHTA)XHBIX pabOT MOAOMPAIOT THII BOAOCIUBA HIIH
JIOTKa, COOTBETCTBYIOIIMH QopMe cedeHHs KaHajla WIM BOJOTOKa. Hampumep, B KaHamax
NpSIMOYTOJIBHONW (DOPMBI TIPEIyCMAaTpPHBAIOT pPa3MEIeHHe BOIOCIMBA C IMOPOTOM TPEYTOJBHOTO H
MPSIMOYTOJIBHOTO MTPOQUIIS, JIOTKAa KPUTHYECKOH TIIyOWMHBI W T.N., a B KaHajax TparelenaabHOro
CEUCHHS - BOJIOCIINB TpalelenIaIbHOM (POPMBI, TTOPOT TparelenaaIbHoro npoduist U T.1. B xanamax
U BOAOTOKAX C MaJbIMM YKJIOHaMH, i€ HET BO3MOXKHOCTH CO3/aTh JOCTATOUHBIE MEPENajabl YPOBHSA
KHUJIKOCTH B Obedax, NPUMEHSIOT JOTKM KpUTHYeCKOH miryOmHbl. [Ipn Oospmmx amamasoHax
W3MEpPEHNH pacxoja, MpH MPOBEICHUH Ja0OPAaTOPHBIX HCCIECAOBAaHMI pPEKOMEHIyeTcs INPHUMEHSATh
TPEYTOJBHBIA BOAOCIHUB C TOHKOM CTEHKOM.

7.1.2. CpenctBa W3MEpeHHH YPOBHS >KHUAKOCTH BBIOMPAIOT, WCXOAS W3 PACUETHBIX 3HAYCHHUI
MaKCHMAaJIbHOTO HaIlopa, JOMYCKaeMbIX TpeOOBaHHM K KJacCy TOYHOCTH YpPOBHEMEPOB, HAIHUHA
UCTOYHHMKOB 3JIEKTPOCHAOXKEHHsS Ha YYacTKE pPa3MEIEHUS pacXoAoMepa, a TakkKe IpUHHMAs BO
BHHMaHH€E BO3MOXKHBIE CIIOCOOBI cOopa 1 00paboTKU pe3yabTaToB HU3MEPEHUH.

Hanpumep, Ha kaHamax M BOJOTOKAaX, PAcHOJOKEHHBIX BAlM OT JHMHUN 3JeKTporepenad |
UCTOYHUKOB CXKaTOT0 BO3[yXa, PEKOMEHAYeTCA MPUMEHSTh MPOCTEeHIINe MEXaHHUECKHE YPOBHEMEPHI
WM TpuOOpHl C aBTOHOMHBIM TNHTaHWEM. B cucremMax aBTOMaTHYECKOTO W JUCTaHIMOHHOTO
yIpaBieHUs] MU KOHTPOJISI HAa DHEProoOecHedeHHBIX OOBEKTAaX MPUMEHSIOT CPEACTBAa M3MEpEeHHH C
YHAQUIUPOBAHHBIM  BBIXOAHBIM  CHUTHAJIOM,  HampuMmep, EMKOCTHBIE,  aKyCTHYeCKHe |
JIEKTPOMEXaHUUECKUE YPOBHEMEPHI U T.II.

7.2. Metonuka pacdéra BOJOCIHBA U JIOTKA

7.2.1. Meronuka pacuéra BOIOCIMBA WIH JIOTKA 3aBUCUT OT Ha3HAYCHUS U YCIOBHH SKCIUTyaTalldH
pacxogomepa. OCHOBHOH 3amaueil pacuéTa ABISETCS NOAOOP ONTHMAIBHBIX Pa3MEPOB BOIOCIHBA WIH
JOTKa, OOECIEUUBAIONINX COONIOJCHUE JIOMYCKAEMbIX YCIOBUH MX TIPUMEHEHUs, IPOBEICHUE
U3MepeHuil B pabodyeM anama3zoHe M3MEPEHHH pacxona MpH 3aJaHHOH (opme, YKIIOHE M rabapuTax
MOJBOJAIIETO0 M OTBOAALIETO y4YacTKOB KaHajla WM BOJOTOKAa. Pa3nuuaroT 1Ba OCHOBHBIX Cllydas
pacuéTa pacxoJOMepOB: AJIs MPOESKTUPYEMBIX KAHAIOB U COOPYXEHUHN U JUIs CYILECTBYIOLIUX KaHAJIOB,
BOJIOTOKOB U COOPY>KEHHH.

7.2.2. BepxHuil mpenen U3MEPEHUH pacxojoMmepa € BOAOCIMBOM M JIOTKOM, KaK IPaBUIIO,



HA3HAYAIOT MCXOAS M3 3aJaHHOrO MAKCHMAJIBHOTO DAcXojga M NPHHUMAOT (B M/C MM M/d)
OmKaiM OOJIBIIMM K HEMY U3 psijia BepXHUX npeenoB usmepenuii mo 'OCT 18140-84: 1,00; 1,25;
1,60; 2,00; 2,50; 3,20; 4,00; 5,00; 6,30; 8,00-10", rme n - mo0Oe LENOE MOJOKUTEILHOE WIIH
oTpunaTensHoe uncio. Hampumep, pu n = -1 psin 6yner umets Bux: 0,100; 0,125; 0,160... m™/c.

Bepxnune npenensl n3MepeHnil pacxoIoMepoB C BOAOCIMBOM HJIM JIOTKOM 0e3 OOKOBOTO CXKaTusl,
HarpuMep, TMPH BOJAOCIHMBE C INMUPOKMM MOPOTOM IPSIMOYTOJIBHOTO WIIM TPEYTOJIBHOTO IMPOQHII,
MOJKHO NMPUHUMATh PABHBIMH OKPYTJICHHBIM 3HAYCHUSM MaKCHMAaJIbHBIX PACXO/I0B.

7.2.3. MakcumanpHBII Halmop Ha BOJOCIMBE WM JIOTKE YCTaHABIMBAIOT B pe3yibTaTe
THIPABINYECKOTO pacuéra KaHajla WIM BOJOTOKAa. HeoOXommMbli mepemaj ypoBHA B BEpPXHEM H
HIDKHEM Obeax IJIsl NPOEKTUPYEMBIX KAHAJIOB JOCTUraeTcs KOHCTPYKTHBHO, IyTEM CO3JaHUS
Hepenaza Ha AHE KaHalla Win OOJIBIIEro YKIOHA OTBOJSIIETO YIacTKa.

Ha peiicTByrolux KaHajmaXx H  COOPYXKEHMSX MAaKCHUMaJbHBIA JONYCTHMBIH Hamop Ha
IpeANoIaraéMoM y4acTKe pa3MELIeHUs] pacX0A0Mepa ONPENEIIOT U3 COOTHOIIECHHI:

JULSl JIOTKA, HE UMEIOIIETo 10pora,

hmax < hcmp - A;{ono (39)

JUIsS BOJOCJIMBA WJIM JIOTKAa C OpOTramMH (BOZOCIHMB C TOHKOW CTEHKOW C TPEyrojbHBIM HpoduieM
1opora H T.I1.)

hmax +P< hcmp - Anon- (40)

Jlns KaHATIOB C pacXoioM 10 | M’/c J0mycTHMOE HpeBbieHHe A, = 0,10 M; JUIf KaHANIOB C
pacxomom ot 1 o 10 M/C Aon = 0,20 M.

[TpoBepstioT Takke BIHMSHHE TOBBIIICHHUS YPOBHS Ha MONTOIUICHHWE COOPYKEHHH M CHIDKCHHE WX
MIPOITYCKHOM cITOCOOHOCTH B BepXHEM Obede KaHaa.

7.2.4. BBICOTY IOPOTOB BOJOCIIMBA FIIH JIOTKA OMPEAEISAIOT oa0opoM, ucxoas u3 Gopmyist (40) u
JOIYCKaeMbIX COOTHOILIEHHH MEXIy BBICOTON IOpOra M YPOBHEM JKHUIKOCTH B BEPXHEM M HHMKHEM
Obedax, yCTaHOBIEHHBIX B pa3ll. 4 11 KOHKPETHBIX BUAOB BOJOCIHBA U JIOTKA.

7.2.5. 3HaueHHs1 BEPXHUX MpEAEIOB M3MepeHHil ypoBHemepoB BeioupatoT o 'OCT 18140-84 u3
psana: 100; 160; 250; 400; 630; 1000; 1600; 2000 MM, mpuHUMasT MX OJMKAUIIAMHU OOJNBIIMMH K
3HAYEHHUSM MaKCUMAaJIBHO AOIMYCTUMBIX HAMOPOB h -

7.2.6. Ilupuny oTBepcTHs BOJOCIMBA C TOHKOM CTEHKOM WM INHUPUHY TOPJIOBHHBI
HM3MEPUTENBHOTO JIOTKA BBIUHMCISIIOT, TONB3YsICh PaCYETHHIMU (POPMYJIaMH, TIOACTaBHB B HUX BMECTO
Hamopa h 3HaueHWe IIPUHATOTO BEpPXHETO Ipenena w3MepeHuil. Hampumep, mis BomocnmBa c
MIPSIMOYTOJIBHBIM BBIPE30M B TOHKOM CTEHKE

S — (41)
2,953C,h’
JUTAA BOOOCIIHNBA C TpeerHBHBIM BBIpCSOM B TOHKOﬁ CTCHKC
gl “2)

52
2 2,361C,h;
JUISL Tpanelen1ajibHOro BOAOCINBA C TOHKOW CTEHKON

—0,8C,tga2g -h3?
b — Qn 0 ga\/_g n . (43)

Cof2gh;"

Jns GoNpIIMHCTBA BOJOCIMBOB M JIOTKOB Kod(duuueHT pacxoma Cy HEIOCTOSHEH BO BCEM
JIMana3oHe W3MEpeHWil M 3aBUCHT OT Hamopa h. B atux cinydasx B Qopmyrnax mmst onpeiencHus
[IMPUHBI OTBEPCTUS BOJOCIMBA WM TOPIOBHUHBI JIOTKA 3HadeHWe koddduiuenta pacxoga Cg
NPUHAMAIOT COOTBETCTBYIOIIMM CPEJHEMY 3HAYEHHIO YPOBHS h, MIIM CpefHEMy 3HAUEHMIO Pacxoja
Qcp~

7.2.7. [dna BOIOCIMBOB U JIOTKOB 0e3 OOKOBOTO CXKaTHsA, YCTaHABIMBAaeMBIX B KaHajlaX
MPSMOYTOJBHOTO WJIM TPAMeleuIadbHOr0 CeueHHus (BOJOCIMB C TIOPOTOM TPEYTOJBHOIO WIIH
NpsIMOYTroJbHOTO Tpoduias M T.OI.) 3HAaYeHHE BepXHEro mpenena u3MepeHuid pacxoma Qup,




COOTBETCTBYIOII[EE BEPXHEMY TMpeaeiny H3MEpPeHHU ypoBHemepa h;, BBIUHCISAIOT, MOJACTABJISAS B
pacuétHble (opMyJBl BMecTO h 3Hauenue h,. D10 3HaueHue pacxoma npuHuMaroT 3a 100% mikassl
pacxozmomepa.

7.2.8. Ilpu mpoBepKke COOTBETCTBUS TOIYICHHBIX 3HAUCHUA OCHOBHBIX TAPaMETPOB BOIOCIHBA FLTH

h h
JIOTKAa MX HOPMHMPOBAHHBIM 3HAYEHHMSM HIH COOTHOILCHHSAM, HAIPHUMED, %, —M% g T, B

P
pacuérHbie GopMyibl (cM. pa3ia. 4) MOACTABISIOT pacyéTHble 3HAYCHUS Qnax, Nm.x, @ HE BepxHHUE
IIpeesbl U3BMEPEHUM.
7.2.9. TlpoBepKy COOTBETCTBHSI MaKCHMMAJIbHOH CKOPOCTH IOTOKAa B BepXHeM Obe(e JOMyCTHMbIM
3HAYCHUAM I Bbl6paHHOFO THIIA CyXKarouero yCT’pOﬁCTBa IMPOBOAT, UCXOO U3 YCIIOBUSA

Fr < Fryon. (44)

3HaueHHE YHCIa CDpy;[a FI', COOTBETCTBYIOIIECC MAKCUMAJbHOMY pacxoay, OIpCACIAOT 110

¢dhopmynam:
JUISL TIPSIMOYTOJIBHO# (hOPMBI CEUSHHS TTO/IBOJISILETO KaHaIa IIPH YCTAaHOBKE JIOTKA

FF—BQ“E;‘/Z ; (45)
g max

JUISL TIPSIMOYTOJIBHOM (DOPMBI CEUCHHMS TTOABOIAIIETO KaHala MPH YCTAaHOBKE BOJOCIHBA M JIOTKA C
TIOPOTOM

Fro—Jms (46)

B\/g(hmax +P)3/2 ’

JIIsL Tpaneuenz{aﬂbﬂoﬁ (I)OpMBI CCUCHUSA MOJABOIAMICTO KaHala C YTIIOM OTKOCa CTCHOK Ol IpU
YCTaHOBKE BOJOCIHMBA U JIOTKA C IIOPOTrOM

Ql’l’l‘dX
Fr=
[b+tga, (N0 *PYIE (M +P)*

(47)

7.2.10. B cnygae HecOOMIOAEHUS MNOIYCKAaeMbIX YCIOBUH TNPUMEHEHHS BBIOPAHHOTO THIA
BOJIOCITMIBA MJIM JIOTKA TI0 TIOKA3aTelsAM, YCTaHOBJIEHHBIM B I.11. 7.2.2, 7.2.6, 7.2.7, mpexycMaTpUBaloT:

YBEIMUYEHUE BBICOTHI HOpoOra (B ciydae HEOOXOAMMOCTU M OJHOBPEMEHHOE MOBBIIIEHHE OTMETOK
CTEHOK KaHaJla Ha MOJIBOASAIIEM Y4acTKe);

YBCJIMYCHUC IIUPHUHBI OTBEPCTUA BOJOCIIUBA UJIU T'OPJIOBUHBI JIOTKA,

U3MEHEHHE YKIOHA JHA Ha MOJBOMAIIEM y4yacTKe KaHaja ¢ Lebl0 CO3JaHMs Iepenajga JHa B
HIDKHEM Obede CyKaloIIero ycTpoiicTna;

pacipeHye MMoIBOSIIET0 yJacTka KaHaja ¢ LeJIbI0 YMEHBIIEHHS TI0IX0{HOH CKOPOCTH TIOTOKA U
T.IL

7.2.11. C yuéroM MepomnpusThuii, yka3aHHBIX B 1. 7.2.10, TOBTOpSIOT pacdéT pacxomomepa H
OKOHYATENbHO BBIOMPAIOT pa3MEphl CKAaTOro CEYeHWs W BbICOTy mopora. Ilpm 3ToM myTéM
TOJICTAHOBKH B PacyéTHyI0 (hOpMyIly pacxoza BEIYMCIECHHOTO 3HAYEHHUs b ¥ NPUHATOTO 3HAYEHHUA hpy,
IPOBEPAIOT COOTBETCTBUE pacxoia Q npunaToMy 3HaueHHI0 Q. Eciu pacxoxnaenue npessicut 0,5 %,
TO YTOYHSIOT KO (UIHEHT pacxo/ia, KOPPEKTUPYIOT 3HAUeHHE b 1 OBTOPSIOT MPOBEPKY pacuéra.

8. OIPEJEJEHME U KOHTPOJIb NOT PEINTHOCTU U3MEPEHUI

8.1. 3HaueHue MOTPEMHOCTH U3MEPEHHUH pacxoa *KMIKOCTU MPU IOMOIIY BOAOCINBA WIN JOTKA B
cilyyae IPUMEHEHHS ITOKa3bIBAIOLINX PUOOPOB ONPEACIIAIOT 110 (hopmyJie

8q =K, [8; +8; +8, +(nd,)” +(ndy)*1"%, (48)

rie 8q - IpUBeAEHHAs IOIPELIHOCTD U3MEPEHUH pacxoJa KUAKOCTH, BbIpaKCHHAs B IPOLEHTaX OT
BEPXHETO Mpeeia U3MEPEHMI;
K; - ko3¢ duinenT, yunTeBaOMmuili B3aNMHYI0 KOPPEISIIHI0 HEUCKIIOUEHHBIX CHCTEMAaTHIECKHX



COCTaBIIAIONINX MOTPEIIHOCTH U NMpuHuMaeMblil paBHbIM 1,1 mo 'OCT 8.207-76 npu noBepuTenbHON
BepositHocTH P = 0,95;

d. - OTHOCUTEJbHAS MTOTPEITHOCTh ONpeAeeHs K03 GHUINeHTa pacXoia WiIH COCTABISIONINX €To
comHoxuteneii C, - Cp, %;

Op - OTHOCHTENbHAS IOTPELTHOCTD N3MEPEHHH IUPHUHBI IIOPOTa BOAOCIHNBA HIIH TOPJIOBUHEI JOTKA,
%03

8, - OTHOCHTENBHAS IOTPEIIHOCTh H3MEPEHHH YIIa HaKJIOHA OOKOBBIX CTEHOK (TpaHeil) BogocinBa
WJIK JIOTKA B CXKATOM CeuYeHUH, %o,

O, - mpuBeNEHHAs MOTPEITHOCTD N3MEPEHHUH YPOBHSI KHUIKOCTH, %0;

Oy - mpuBeASHHAs MOTPEIIHOCTh MPHUBSI3KM Hayala INKajbl ypoBHEMEpa K OTMETKEe Iopora
BOJIOCIIBA UJIM TOPJIOBUHBI JOTKA, %;

n - IIOKa3aresib CTEIIeHH NIPY 3HaYeHUH Haropa B YpaBHEHHH pacxo/a.

8.2. B xauecTBe OTHOCHTENHFHON MOTPENIHOCTH OTpeeeHus KodhdHuunenTa pacxona o, IPUHSATHI
BEpXHUE TMIpelebl HEUCKIIOUEHHOW CHCTEeMaTHMYeCKOM MOTPEIIHOCTH, YCTaHOBJCHHBIE IIPH
UCTIBITAaHNAX BOJIOCIIMBA U JIOTKA HA 00Pa3OBHIX (3TAJTOHHBIX) PACXOJOMEPHBIX YCTaHOBKaX.

3HaueHHs CITy4alHBIX COCTABILIIONIMX IOTPEIIHOCTH ONpeeNeHus] KOdQQHUIIMEHTOB pacxoia Mo
CPaBHEHHIO C CHCTEMAaTHIECKIMHI COCTABJISIOIINMH PEHEOPEKUMO MaJIbI.

8.3. 3HadeHUS OTHOCHTENBHON TMOTPEIIHOCTH OmpenaesieHus Kod(pQHIUeHTa pacxona Uit
KOHKPETHBIX BOJIOCIMBOB HJIM JIOTKOB IIPHBEJICHBI B Ta0II. 6

Tabmuma 6
HanmenoBaHue BogocinBa U JOTKA OTHOCHTENbHAS HOTPEIIHOCTD OIIPEASIICHUS
koa(ddurmenta pacxoma d¢, %
TpeyronsHBIN BOZOCINB C TOHKON CTEHKOM 1,0
[IpssMOyTOJBbHBINA BOAOCIHB C TOHKOH CTEHKON 1,5 mpu h/P<1,0

2,0 mpu h/P=1,0+1,5
2,5 mpu h/P>1,5

TpaneuenanbHbIN BOJOCIUB ¢ TOHKON CTEHKOM 2,5
BopocnuB ¢ IMIMPOKHM IOPOrOM TPEYroJIbHOTO 10C, -9
npoduis

BogocnuB ¢ mMpOKMM HOPOrOM TPEyrojabHOrO 2,3 mpum, = 10
npoduIIs C TPEYroNBEHBIM BEIPE30M 2,8 mpu m;, = 20
BonocnuB ¢ mIMpOKHM TOPOTOM TIPSMOYTOIBHOTO 2,0 (21-20Cp)
TpoWIIA ¢ 3aKPYTIAEHHON BXOTHON KPOMKOM

Bognocnus c ITHPOKAM TTOPOrOM 2,5

TparnenenIaIbHOTO PO

Jlotkn kputHdyeckoit TayOouHel (Bentypum) mis
KaHaJIOB MPSIMOYTOJILHOTO CEUeHHS

Jlotku ITapmanna 2,5

1420 (C, - Cp)

8.4. B ciyuae, ecnu norpemHocTts O, sBisercs pynknueii C,, Cp, To npu pacyérax MOrpenrHocTr
u3MepeHuil pacxoja npuHumaroT 3HaueHus C, u Cp A BOJOCIHBA U JIOTKA, COOTBETCTBYIOIIUMU
BEPXHHUM IIpeiesiaM U3MEPEHUI pacxoa.

8.5. 3HaYeHUsT OTHOCUTEBHBIX MOTPEINHOCTEH M3MEPEHUH MIHPUHBI MTOPOTa WK TOPIOBHHEI Oy, &
TaKKe Yrja HakJIoHa OOKOBBIX CTEHOK WM TpaHed O, YyCTaHaBIMBAIOTCA IPH TEPBUYHON U
MEPUOMYECKUX IMOBEpPKaxX BOJOCIMBAa WM JoTKa. [lo pesynbraraM He MEHee 4YeM MATUKPATHBIX
U3MEpPEHUil, 3HAaUCeHUs O, U O, HE JODKHBI ipeBhimath 0,2%.

8.6. B kauectBe NpUBENEHHOW MOTPEUIHOCTH W3MEPEHUIl YpPOBHS JKHIKOCTH O HPUHAMAIOT
OCHOBHYIO NIPUBEAEHHYIO MOTPELIHOCTh CPEJICTB U3MEPEHUI YPOBHS, YKa3aHHYIO B SKCIUTyaTallHOHHON
JMIOKYMEHTaIuu Ha Tmpubop. B cimywae, eciam macmopTHas MOTPENIHOCTh NPUOOpPa HOPMHUpPOBAHA
3HAYCHUEM OCHOBHOW aOCOJFOTHOM MOrPEnrHOCTH A (M), TO MPUBEAEHHYIO MOTPEITHOCTD OMPEICIISIOT
o ¢opmyiie

A

B, = =—100% (49)

max

8.7. 3Hauenue Sy onpenernsoT no Gopmyie




%
By =—=+100%, (50)

max

rae Vg - aOCoJNIOTHas MOTPEIIHOCTh NMPHBSA3KKM Hayana IIKaJibl (HyJs) YpOBHEMEpa K OTMETKe
1opora BOAOCJINBA WU JTHA JIOTKA, M.

8.7.1. B ciydae mpHBS3KY IIKaIbl ypOBHEMEpA MPU MOMOIIY HUBEIUpa | uin 2 KJIaccoB TOYHOCTH
U HUBEJIHPHON pelKH ¢ MMJUIMMETPOBBIMH JIENIEHUSIMH, 3HaueHue V mpuHumaroT paBHbIM 0,0005 M,
IpU IOMOIIY HUBenupa 3 kiacca TOYHOCTH - 0,002 M.

8.8. 3HaueHue NpUBEAEHHON MOTPEIIHOCTH W3MEPEHHH pacxoAa >KHMAKOCTU TMpU IMOMOLIU
BOJIOC/IMBA 1 JIOTKA B CITyYac IPUMEHEHUS CAMOIMIIYINX IIPHOOPOB ONMPENEIAIOT o hopMyIae

8o =K, [8; +8; +8, +(nd,)” +(ndy)* +8; +(nd,)’ 17, (51)

rae O, - OTHOCHTENbHAs MOTPENIHOCTh XOJa IHArpaMMBI, MPUHHMaeMas U3 JKCILTyaTallOHHON
JOKYyMEHTAIlM Ha CaMOTIUIYIINi Tpudop, %;

O, - OTHOCWTENbHAs MOTPEIMIHOCTh O00pabOTKM AWarpaMMbl CaMOMNMIIyInero mpuodopa, %. B
Ka4yecTBe O, MHOIyCKAeTCS INPUHUMATh OCHOBHYIO OTHOCHTENBHYIO IOTPEINHOCTh ILTaHHMETPA,
HCIIONB3YyEeMOTO IIpH 00padOTKe JrarpaMMBl.

8.9. 3HaueHNe OTHOCHUTENBHON IMOTPEUIHOCTH H3MEpeHH 00bhEéMa (KOIMYECTBA) >KUIKOCTH IPH
WCIIOJIb30BaHUN HHTETPUPYIOLIET0o MprOopa (cYETunKa) OmpeAesioT o hopmyie

By = K,[82 457 +52 + (n,)” +(ndy ) + 52,2 - Jmax (52)
Qcp
rae Oy, - OCHOBHAas OTHOCHTENbHAS TMOTPEIIHOCTh WHTETPUPYIOIIEro MprOopa (cueTdnKa),

MPUHUMAEMasi U3 3KCIUTyaTallMOHHON TOKYMEHTALUH Ha mpuoop, %.

8.9.1. Cpennee 3HaueHMe pacxoja XMAKOCTH Q, ONpPENENAOT IyTEM JEJE€HHs pa3HOCTH
TOKa3aHHil CYETUNKA B HAUANe M KOHIIE NIEPHOA H3MEPEHHIT (B M°) HA MPOIOIKATEIBHOCTh BPEMEHH
M3MEpEeHN B CEeKyH/IaX WM B Yacax.

9. METOAMUKA ITIOBEPKHA

9.1. UznoxxeHHas: HIKE METOAMKA ITOBEPKU PacIpOCTPaHsIETCss Ha PacXOJOMEPHI CO CTaHAAPTHBIMH
BOJIOCJIMBAMH U JIOTKAMH.

9.2. MeXmoBepOoUHBIi MHTEPBAJ Ui BOJOCIMBOB M JIOTKOB - 3 TO/AA, AJS CPEACTB M3MEpEHUit
YPOBHS - COIJIACHO SKCILTyaTallMOHHON JOKyMEHTallMM Ha KOHKPETHBIE CPEACTBAa U3MEPEHHUi, HO He
MEHee OJHOTO roJia.

9.3. Onepanuu 1 cpeacTBa MOBEPKHU.

IIpu npoBeneHUN TOBEPKU JOJDKHBI OBITH BBHIIOIHEHBI ONEpaIliy U MPUMEHEHBI CPeICTBA IOBEPKU
C XapaKTepUCTHKaMH, YKa3aHHbIMU B Ta0II. 7.

Tabmnuia 7
HaumeHnoBanwme omneparn Howmep CperncTBa MOBEPKH U UX O0s13aTeTFHOCTD
MyHKTa |TEXHUYECKUC XaPaAKTECPUCTHKHI MPOBEACHUS TIPU:
MIEPBUYHOH | IeproIIde
MOBEpKE cKoit
TTOBEpKE
1 2 3 4 5
Bremnuit ocMoTp 9.6.1 - Ha Ha
9.63
OnpeneneHue TEOMETPUUECKUX 9.6.4 Pynerka M3MepHUTENTbHAS Ha Her
pa3MepoB BogociuBa (JIOTKA) 9.6.10 [meramumueckas mno ['OCT
7502-89, JIMHEHKa
m3MepurensHas  no  ['OCT
427-75, mytpomep no I'OCT
868-82, yrinomep




Onpenenenue BosHucTocTd #| 9.6.12  [JIuneiika JIOKaJIbHASI Ha Ja
OTKJIOHEHUSI OT  TUIOCKOCTH noBepounas no ['OCT 8026-

MOBEPXHOCTEN BOAOCIUBA WIH 75

JIOTKa

IIposepka ropusonransHoctd |  9.6.13  |Husenup nmo 'OCT 10528-90. Ha Her
ONpEIENICHUE 3aJaHHOr0 YIia Peiika HuBenMpHas, TUHENKA €

HaKJIOHA MTOBEPXHOCTH MIJITHIMETPOBBIMH JICTICHUSMH

BOJOCIIMBA FUTH JIOTKA o 'OCT 427-75

Onpenenenune reomerpuueckux| 9.6.15  |Pymerka U3MEpUTENTbHAS, Ha Her
pasMepoB  y4acTKOB KaHaia, OTBEC  TEOMAE3UYECKHH IO

MpUJIETAIOIINX K  BOJOCIUBY I'OCT 10529-86, a Taxxe

WM JIOTKY cpelcTBa MoBepkH 1o 1. 9.6.13

Onpenenenue nojioxenus Hynda| 9.6.18  |CpenctBa moBepkd I©o I Ha Ha
(Havaya mKaibl) ypoBHEMepa 9.6.13

IMpumedanne: Kpome yka3aHHBIX B Tpade 3 CpeAcTB M3MEPEHHH [OIyCKaeTCs MPUMEHSTh aHAJIOTHYHbBIC
CpeCcTBa, JOIyIIEHHbIE K IPUMEHEHHI0 opradamu ['occrannapra PO.

9.4. TpeboBaHus K KBaJIM(PUKALIMN TOBEPUTEIIEH.

K npoBenenuto mnoBepk W 00pabOTKe pe3ysjbTaTOB HM3MEPEHHH JOIyCKAaloTCs JIMLA C
o0pa3oBaHNEM HE HW)KE CpEIHEero TEXHHYECKOro, W3YUYMBIIME HACTOSIIYI0 PEKOMEHIAIUIO,
TEXHMYECKOE OMHMCaHNE, MHCTPYKIMH I10 SKCIUTyaTallil YPOBHEMEPOB U APYTHUX MPHOOPOB, BXOISIITHX
B COCTaB pacxofoMepa, MMEIOMIME NPAKTUYECKHH HaBBIK M CBHIETEIBCTBA O IPABE MPOBEICHUS
TIOBEPKH.

9.5. YcnoBusi NOBEPKU U MOATOTOBKA K HEM

9.5.1. Ilpu mpoBeAeHUH TOBEPKU JOJDKHBI OBITH COOJTIOICHBI CIIETYIONINE YCIOBHS:

- TeMIepaTypa OKpykaromero Bo3ayxa ue Hike 0°C;

- OTCYTCTBHE aTMOC(EPHBIX OCAIKOB.

VYcnoBusi TMOBEPKH YpPOBHEMEPOB - II0 HOPMATHBHBIM JIOKYMEHTaM Ha KOHKPETHBIH THII
ypOBHEMepa.

9.5.2. Ilepen mpoBeeHNEM MOBEPKH TOJDKHBI OBITH BBINOJHEHBI CIEAYIOIIUE MOJTOTOBHTEIBHBIC
paboTs:

- TIpOBEpKa TEXHUYECKOTO COCTOSIHHA CPEACTB IIOBEPKH B COOTBETCTBUM C 3KCILIyaTallMOHHOM
JOKyMEHTaIiel Ha IprOOphl KOHKPETHOTO THIIA;

- IPOBEPKa YCIOKOUTEIBHOTO YCTPOHCTBA U COCANHHUTEIFHON TPYOBI (OTBEPCTHS) B COOTBETCTBUH
cmm 4.1.11u4.1.12;

- TIPOBEPKa COOTBETCTBHUS TPAaHWYHBIM YCIIOBHSIM NPUMEHEHHS BOJOCIHMBA WM JIOTKA COTJIACHO
pa3xa. 2 u 4 (Tabm. 2);

- IPOBEpKa MPABUIFHOCTH THPABIMYECKOrO pacyéra mo 1. 7.2.

[ToBepky mpoM3BOAAT MPU OTCYTCTBUH BOABI B KaHaJe, KPOME OIEpaltii, CBA3aHHBIX C KOHTPOJIEM
TEPMETUYHOCTH COMNpPSKEHUH BOJOCIAMBA WM JIOTKA C JHOM M CTEHKaMHW KaHaja. YCJIOBHS
TMOATOIUICHUA U OOITYCKaE€MOI'o peKumMa HO}IXO}IHOﬁ CKOPOCTH IMOBEPAIOT IIPHU HAJIMYHUU BOJbI B KaHAJIC.
B cnyuyasx, xorna no ycinoBHsSM AKCILTyaTallUd COOPY>KEHHI, IPEKPaTUTh MOTOK JKUAKOCTH B KaHaie
HEBO3MOXHO, IOBEPKY T'€OMETPUUECKUX Pa3MEPOB BOAOCIUBA WU JIOTKA JIOMYCKAETCs IPOBOJUTH MIPU
MUHHMMAJIBHBIX —pacxXoJlax C HCIIOJIb30BAaHWEM, KpOME TaOEJbHBIX CPEJICTB, CIEUAIBHBIX
MIPUCTIOCOOICHUH, KOHCTPYKIMS KOTOPBIX IOJDKHA OBITH COIVIaCOBaHA C MECTHBIMH OpTaHAMH
T'occrangapra PO.

9.5.3. IIpoBepKy COOTBETCTBHUS JOIycKaeMOMy 3HaueHuro uucina dpyna nepea BOAOCIMBOM WM
JIOTKOM TIPOBOJAT PacUETHBIM c1tocobom 1o 1. 7.2.9.

9.5.4. IlpoBepky ycinoBHIl HE3aTOIUICHHOTO HMCTEUCHHUS KHJIKOCTH 4epe3 BOAOCIMB HIH JIOTOK
MPOBOJSAT B CJIEAYIOLIEM TTOPSAKE:

JUTS BOZAOCIIMBOB C TOHKOW CTEHKOH YCJIOBHUS HE3aTOIUIEHHOTO UCTEYCHUS IpoBepstoT npu Q > 0,75
Qmax CPaBHEHHEM H3MEPSIEMBIX 3HAYEHUII OTMETKH IOpOra BOJOCIMBA M YPOBHS BOJBI B HU)KHEM
Obede. YpoBeHb BO/IBI B HIDKHEM Obede N3MEPSIOT B CEYCHUH 3a TMAPABIMUECKUM MPBDKKOM. Pexxum
HUCTCUYCHUSA CUHUTAIOT HCE3ATOIJICHHBIM, €CJIM COOTHOLICHHUE HW3MEPCHHBIX BEJIWYWH YJIOBJICTBOPIACT
YCIIOBUSIM, YKa3aHHBIM B Ta0J. 2;

JUI. JIpyTUX BOJOCIMBOB (KPOME BOJOCIMBOB C TOHKOW CTEHKOH) M JIOTKOB YCIIOBHUS
HE3aTOIIEHHOTO UCTEUYEHUS MPOBEPSIIOT MPU BYX 3HAUEHHUSX PacxXona, IPUMEPHO COOTBETCTBYIOIIUX
MaKCHMaJIbHOMY U MHHHMAaJIbHOMY, C IIOMOIIbIO HHMBEIMPAa W HUBEIMPHOM pEHKH. YPOBEHb BOIbI
u3MepsieTcsi B BepXHeM Obedpe - B CEUCHMH, COOTBETCTBYIOIIEM CTBOPY HM3MEPEHHH Haropa, ¥ B




HIDKHEM Obede 3a ruapaBimmyeckuM IMpbDKKOM. [To pesynbratam nm3aMepeHHil ONpenessfoT 3Ha4YeHUe
OTHOCHTENBHOrO 3aTorienust | = hy/h (em. puc. 1). Ecnu 310 3HaueHHe paBHO WM MEHee YKa3aHHOTO
B Ta0J1. 2 WK B pa3f. 4, TO UCTEYCHUE CUUTAIOT HE3ATOIICHHBIM.

9.5.5. TlpoBepky TIepMETUYHOCTH BOJOCIAMBOB C IOPOrOM HPOBOJSAT BH3YaJIbHO, HpPU 3TOM
KOHTPOJIMPYIOT BBIKIIMHWBAHHWE >KHJIKOCTH B HIDKHEM Obede IpH HAINOIHCHWH KaHajlla B BEpXHEM
Obede 10 OTMETKH Mopora.

9.6. IIpoBeaeHne MOBEPKHU

9.6.1. Ilpm BHEmIHEM OCMOTpPE YCTAHABIMBAIOT COOTBETCTBHE pacxoaoMepa TpeOOBaHUIM
KOMIUIEKTHOCTH, MapKHPOBKE, BHEIIHEMY By, a TAKXKe OTCYTCTBHE NE(PEKTOB repMeTH3HPYIOIECH
W30JIIIUY, TIOKPBITUH U OONUIIOBKH, OTCYTCTBHE KOPPO3MM M AehopManuil BOAOCIMBOB MM JIOTKA,
BIIMSIFOIINX HA UX METPOJIOTNYECKUE XapaKTCPUCTUKH.

9.6.2. Pe3ynbTaThl BHEIIHETO OCMOTpPa COMOCTABIISIOT C TPEOOBAHUSAMH TEXHHYECKHX YCIIOBHH U
paboYMMHU 4YepTe)kaMH Ha KOHKPETHbIE BHJBI PAacXOJOMEpOB; IPH BHEIIHEM OCMOTpE Tepen
MIEpUOANYECKON MOBEPKOI - C JAHHBIMU TEXHUUECKOT0 TACIOpTa pacxoioMepa.

9.6.3. Ilpu BHemHEM OCMOTpPE IMepel MEePUOIUYECKON TIOBEPKOW Ha MecTe OSKCIUTyaTaluu
JIOTIOJTHUTEJIBHO YCTaHABJIMBAIOT OTCYTCTBUE OTIIOKEHNH, HAHOCOB U MyCOpa Yy BOJIOCIMBA WJIH JIOTKA 1
B YCIIOKOWUTEIHHOM YCTPOHCTBE, a TaKXe OTCYTCTBHE Je(EKTOB OOJHMIIOBKM M 3apacTaHHsi Ha
MTOJIBOJISIIIIEM YYACTKe KaHaja.

9.6.4. VIamepenns Kax0ro JIMHEHHOTO MM YTIIOBOTO pa3Mepa BOJIOCINBA WIIH JIOTKA MIPOBOASAT HE
MeHee TpEX pa3. 3a pacu€THYI0 BEMWMYMHY NPUHAMAIOT CpeaHee apu(MeTHYecKoe 3HadeHue
M3MEPEHHOTO pa3Mepa.

9.6.5. Pa3mepsl mupHHBI TOpOra BOJOCIMBA WM TOPJIOBHHBI JIOTKA H3MEPSIOT JIMHEHKOH,
PYJETKOH, ITaHTCHIUPKYJIEM M HyTPOMEPOM B CIICIYIOUINX CCUCHUAX:

B FOpHSOHTaﬂbHOﬁ IIJIOCKOCTH JJId BCEX BU0OB BOAOCIMBOB U JIOTKOB - HAa YPOBHAX AHA T'OPJIOBUHBI
i TpedHs, 0,5 hyay 1 hpa;

B BEPTUKAJIbHOU IUIOCKOCTH:

JUIs. BOJIOCIIMBOB C TOHKOW CTEHKOW M C TIOPOrOM TPEYTrOJIBHOTO MPOQMIS - B IJIOCKOCTH I'peOHS
BOJIOCIINBA;

JUIsl BOJIOCJIMBOB € TIOPOTOM MPSIMOYTOJIBHOTO Npoduiis - B Havane (Ha paccTosHuu R, + 0,05 M ot
TopIa), Ha paccTosHUH 1/3 1 1/2 oT Havama mopora u B KOHIIE ITOpOra;

JUIS. BOZOCIMBOB C MOPOTOM TpamelenaaIbHOro Npouiis - B Hayale M KOHIE TOPU30HTAIBHOMN
YacTH MOPOTa;

JUIs JIOTKOB - B Ha4aJie FOPJIOBHHBI, Ha paccTOssHUK 1/3 1 1/2 MIMHBI U B KOHIIE TOPJIOBHHBI.

B kaxIoM M3 yKa3zaHHBIX BEPTHUKAIBHBIX CCYCHHWI B KadecTBe cpeiHero 3HaueHus "b" ciemyer
NPUHUMATH CpejiHee apu(METHUECKOe U3 M3MEPEHHBIX pa3MepoB. 3a pacuéTHoe 3HaueHue "b" cienyer
NPUHUMATh HAMMEHBIIIEe U3 CPeTHUX 3HaUeHUH "b" 1o ceueHusM.

9.6.6. IlpomonbHbIE pa3Mepbl JIOTKOB, B TOM 4YHCJI€ TopiioBHH, aAu(pdy30poB M KOH(DY30DOB,
U3MEPSIOT Ha YPOBHE MOBEPXHOCTH KHIKOCTH, COOTBETCTBYIOIIIEM CPETHEMY PACXOLY.

9.6.7. IlpaBUIbHOCTD BBIPE3a BOAOCIMBOB C TOHKOW CTEHKOW IPOBEPSIOT MPH MOMOIIN CTaIbHBIX
YTOJILHUKOB WITH IIA0JIOHOB, M3TOTOBIICHHBIX ¢ HEOOXOAMMOM TOUHOCTRIO (cM. IL.1I. 4.3.2, 4.4.3, 4.5.2).

9.6.8. YTIIbI KOHYCHOCTH U PaJinyChl KPUBU3HBI OOKOBBIX CTEHOK JIOTKOB M3MepstoT Ha BbicoTe 0,05
M OT JIHa T TI0 YCIIOBHSIM 1. 9.6.6 TIpH TIOMOIIH PYJIETKU U MPeIeNbHBIX M1a0I0HOB.

Paanyc 3akpyrieHust BXOZHOW TpaHU IOpOra MpSMOYTOIBHOTO MpO(MiIs U3MEPSIIOT MPH ITOMOIIN
MIPEAETbHBIX MIA0JIOHOB M PYJIETKH B TPEX CEUEHMAX MO OCH MOPOTa U 'y OOKOBBIX CTEHOK.

9.6.9. KouTposb cobioaeHus 3a1anHoil GopMbl KPOMKH BOAOCIMBA C TOHKOH CTEHKOW MPOBOJIST
IPY IOMOILM NpeIeTbHBIX Ia0IOHOB WM IITAHTCHIMPKYJI HE MEHee, YeM B TPEX TOUYKax IS KaxXKIoi
TpaHy.

9.6.10. BeicoTy mopora BoioCIMBa WJIH JOTKA ONPENeNsioT JUHEHKON WIN MPpH MOMOIIM HUBEIHpa
Y HUBEIUPHBIX PEEK Kak IPEBBIIICHUE CPEJHEH OTMETKH IOopora HajJ CpeJHed OTMETKOW IHa
MOJIBOJISIIIIETO YYacTKa KaHajla, U3MEPEHHBIX MO TPEM TOYKAM Yy OCHOBAHHMS M IO IIMPUHE MOpPOTa.
OTKJIOHEHHE OT BEPTHUKAIN SJIEMEHTOB JIOTKA WJIM BOJOCIMBA MPOBEPSIOT MPH IIOMOIIY yTOJbHUKA,
yIiioMepa WK OTBeca B TPEX CEUCHMSX: HA BXOJIE B JIOTOK, B Hayaljle ¥ KOHIIE TOPJIOBUHBI MM TIOpora
BOJIOC/IMBA; y BOJIOCIMBOB C TOHKOW CTEHKOH - y CTEHOK W IO OCH IOJBOISIIECTO KaHala.
CHUMMETPUYHOCTD PACIOJIOKEHHSI BOJOCIMBA WM JOTKA OTHOCHUTEIBHO OCH MOIBOAAIIECTO YJacTKa
KaHaJjia ONPEEISIIOT 110 THY WM TI0 BEPXY IPH MMOMOIIH PYJIETKN WIH JINHEHKH.

9.6.11. 3a pacuérHple clexyeT NMPUHUMATH CpPEIHHE 3HAYCHHS W3MEPEHHBIX pPa3MepoB, Kpome
yKa3zaHHbBIX B IL.IL. 4.9.4, 4.10.5, 4.11.4.

9.6.12. BOJXHHCTOCTP W OTKJIOHEHHE OT IUIOCKOCTHOCTH TIOBEPXHOCTEH BOJOCIHMBA M JIOTKA
HPOBEPSIOT B TE€X CIIy4YasiX, KOr/la OHM HOPMHUPOBAHBI U OIIPEAEIISIOT IPH MOMOIIH LIyIa KaK 3Ha4eHHe
MaKCUMAaJIbHOTO 3a30pa MEXAY JICKAJIbHOM JIMHEHKON M KOHTPOJIUPYEMOU MOBEPXHOCTHIO HE MEHee



YeM B TPEX NPOU3BOJBHBIX CEUCHMSAX, MMEIOIIMX BU3yaJbHO HanOoJbIIMe AE(EKTHI, A KakIOH
TUIOCKOCTH U B OJTHOM CEYEHHH - JJIsl TOPLIEBBIX I'PaHeil BOIOCINBA C TOHKOH CTEHKOM.

9.6.13. 'OpH30HTANBHOCTh WJIM YKJIOH TIOBEPXHOCTEH BOAOCIHMBA MM JIOTKA OIPEAEISIOT INPH
ITOMOIIY HUBENNPA ¥ HUBEJIMPHBIX PEEK C OJTHOM CTOSHKH B CJIEIYIOIINX TOUYKAX:

TOPU30HTAIBHOCTH OPOTa BOJOCIMBA C TOHKON CTEHKON MJIM TPEYToJbHOT0 Npoduis - y G0KOBBIX
CTEHOK U TI0 OCH ITOpOTa;

TOPHU30HTAJILHOCTD JHA TOPJIOBMHBI, MOPOTA JIOTKA WM BOJOCIMBA C HOPOTOM MPSIMOYTOJIEHOTO
npoduisg - B TpEX CEUYEHMSAX: B HadaJle M KOHIIE TOPJIOBHMHBI JIOTKA WM TTOPOTa U TOCPETUHE MEXKITY
3THMH CEUYEHHUAMH, B TPEX TOUKAX B KAXKJIOM CEUECHHH;

3aJaHHBI YKJIOH IOBEPXHOCTEH BOMOCIMBA M JIOTKA - B Hayajde M KOHIIE COOTBETCTBYIOLIHX
IIOBEPXHOCTEH.

9.6.14. JInuHy npAMOJMHEHHBIX TOABOAALIMX M OTBOJAIIMX YYaCTKOB KaHajla ONpEAEIOT
W3MEPHUTENFHON PYJIETKOI 10 OCH KaHajia. DJIEMEHTHI TONEePEYHOro CEYEHHs IO/BOJISIIEr0 y4acTKa
KaHaja (IIMPUHY 10 JHY, YIJIBl HAKJIOHA OOKOBBIX CTEHOK) ONPEJEISIOT B IBYX CEUCHHSX - B HaYale u
KOHIIE Y4acTKa KaHaja HOPMHUPOBAHHOM JJTHHBI.

9.6.15. VknoH OHa MNOABOASINMX YYacTKOB KaHajla OINpPEJENIAIOT IpH IMOMOLIM HUBENHpa U
HUBEJIMPHOI peiKN B TOUKAX, PACTIOJIIOAKEHHBIX MO OCH KaHAJIA, B TPEX CEUCHMAX IS KAXKAOTO yJacTKa
- B HavaJle y4acTKa, ero KOHIIE U TIOCPEINHE MEXLy STUMH CECUCHUSIMH.

9.6.16. OTkiOHEHHE OT NPSMOJMHEHHOCTH IIOJBOJIIETO y4YacTKa KaHajla W OTKJIOHCHHWE OT
MIEPHEHANKYJIIPHOCTH OCH KaHala K INIOCKOCTH TIOPOTa ONPEEISIIOT MPU IIOMOIIY TEO0JINTA U BELIEK
WY TIPY IOMOIIHN TPOCTENIINX CPENCTB KOHTPOIIS (YTOJIbHUKH, ITHYPBI WK CTPYHBI U T.11.).

9.6.17. OnpoOoBaHre ¥ TIOBEPKY YPOBHEMEPA MIPOBOIAT HE3ABHCUMO OT IPYTHX COCTABHBIX YaCTEH
pacxozioMepa COTJIaCHO AKCIUTyaTallMOHHOI JOKYMEHTAIlUN Ha YPOBHEMED.

9.6.18. IlpuBsa3Ky HyJs ypoBHEMepa K IUIOCKOCTH OTCYETa YPOBHSI - TIOPOTY BOJIOCIIMBA WU JHY
TOPJIOBUHBI JIOTKA, MPOBOJST IPH IOMOLIM HHMBEIUpPa M HHUBEIMPHOW pPEHKH C MHIUIMMETPOBBIMH
JeneHusIMH. [1py 5TOM pa3HOCTh OTMETOK HyJIsS ypOBHEMEpa U IT0pora BOIOCIHNBA WITH JTHA TOPJIOBUHBI
JoTKa He JoipkHa mpesblmath 0,2% OT BepxHero mpezaena u3MepeHuil ypoBHs. OTMeTka mopora
BOJIOC/IMBA WJIM JIHA TOPJIOBUHBI JIOTKAa JOJDKHA OBITH OINpeJesieHa KaK cpeiHee apugMeTHYecKoe
3HAYCHUE Pe3yNbTAaTOB H3MEPCHUN B TOUKAX, YKa3aHHBIX B 1. 9.6.13.

9.6.19. IlpoBepky mosiokeHUsT HyJsl (Hadajga IIKajdbl) ypOBHEMEpA MPOBOMSAT B 3aBUCHMOCTH OT
THUIIa TPUMEHSEMOTO0 YpOBHEMEpa W YCIOBHH OKCIUTyaTalMd pacxomomepa. Ecim  BO3MOXKHO
MPEKpaIIeHNe MoJau >KUAKOCTH M ONOPOXKHEHHE KaHajda O ypOBHSA MOpOra BOJOCIIMBA HMIIHM JTHA
JIOTKa, TO MPOBEPKY HyJIs ypOBHEMEpa MHPOBOAAT IPH 3TOM YpoBHE. Ecim mopmady >KHIKOCTH
NPEKpaTUTh HEBO3MOXKHO, TO INPOBEPKY HYJsl (Hayaja LIKajbl) YpOBHEMEpa MpPOBOJASAT OJHUM W3
KOCBEHHBIX (MMHUTAI[MOHHBIX) METOJIOB. BbIOOp MeTo/a 3aBHCHT OT TNa ypoBHeMepa. Harpumep, npu
MCITIOJIb30BaHUK TuMaHOMeTpa - ypoBHeMepa mposepstoT Hynb mo 'OCT 18140-84, a 3arem npu
TIOMOIIM HUBEJIMPAa W HUBEIMPHOW PEWKH C MIUIMMETPOBOW IIKAaJOH ONPEIENSIOT OTMETKY Bepxa
ITHEBMOMETPHYECKOI TpyOKH U, 3Has ee JUIMHY, BHIYUCISIOT OTMETKY HHU3a TPyOKH M CPaBHHUBAIOT €€ C
OTMETKOM JiHa JIOTKA UM Opora BOAOCINBA, ONpeaeaEHHOoN 1o 1. 9.6.18.

IIpp wnCMONB30BaHMM INTPHUXOBBIX MEp OTMETKY Hadaja MIKajdbl ONPENEISIOT IPSIMbIM
HUBEJIMPOBAHUEM BEpXa IMITPUXOBOH MEPHI.

9.7. OdopmiteHue pe3yabTATOB MOBEPKU

9.7.1. TlomoXXuTeNbHBIE PE3yNbTATHl MOBEPKH PACXOIOMEPOB OGOPMIIIOT B COOTBETCTBHH C [IP
50.2.006-94:

IpU TIEPBUYHOM MOBEPKE - BHECEHHEM COOTBETCTBYIOINEH 3amucH B MAcCHOPT pPacxojoMepa,
YIOCTOBEPEHHOH noBepuTenbHbIM KieiiMoM 1o I1P 50.2.007-94;

IIPU IEPUOUYECKON ITOBEPKE - BbIIAYE CBUIETENBCTBA O IIOBEPKE.

9.7.2. Tlpn oTpHLATENBHBIX PE3yJibTaTaX IMOBEPKH PAcXOJOMEp 3alpellaloT K MPUMEHEHUIO U B
MacIIOpPT BHOCST 3aIMCh O HENPHUTOJHOCTH Pacxo1oMepa.

9.7.3. Ecniu B pe3ynbTaTe MOBEPKHU BBISIBIEHO HECOOTBETCTBHE COOTHOIICHUH Pa3MEpOB BOJOCIUBA
WM JIOTKa, HOPMHUPOBAHHBIM B pa3zienie 4 COOTHOUIEHHSM, TO JIOIYCKAEeTCsl IPOBEJCHUE TPaJyHPOBKH
pacxomomMepa Ha OCHOBE OKCIIEPUMEHTAJIBHOTO OINpPENENCHUS TPagyHpOBOYHON XapaKTEPUCTHKU
BOJIOC/IMBA WM JIOTKA.

Omnpenenenne rpagyupoBOYHON XapaKTEPUCTHKH CIEAYET IPOBOAUTE IO YTBEPKAEHHON METOIHKE
WCTIONB3YS, HAlPpUMeED, IS I3MEPEHNH pacxoa crocob "ckopocTh-uiomazns" no MU 1759-87.

ITo pesynapraTam IpaJyHpOBKH COCTABISIETCSl MAcIOPT PacxoioMepa, B KOTOPBI BHOCST BCe
HEOOXOAMMBIE [UISi JKCIUTyaTallid TEXHUYECKHE XapaKTepHUCTHUKH pacXoJoMepa, B TOM YHUCIE H
MEXKIIOBEPOUHBI HHTEPBAIL.

Ilepronudeckne MOBEPKH TaKUX PAacX0A0MEPOB MPOBOIAT B cooTBeTcTBUH ¢ [TP 50.2.006-94.



MNPUIOXKEHHUE
OO0s13arenbpHOE

3HAYEHMUS KO®PULIMEHTOB JJI51 PACYETA NPONNYCKHOM CIOCOBHOCTH
(PACXOJIA) CTAHJAPTHBIX BOJOCJIUBOB U JIOTKOB

Tabmuma 1

3navenus ko3¢ punuenta pacxona Cy 1l BOZOCIHBOB C TPEYroJbHBIM BbIPE30M
B TOHKOIi cTeHKe npu o = 90°

h/P 3uauyenne C, npu P/B

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

0,1 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578
0,2 | 05578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,579
0,3 | 0,578 | 0,578 | 0,578 | 0,578 | 0,578 | 0,579 | 0,580 | 0,580 | 0,581 | 0,582
04 | 0578 | 0,578 | 0,578 | 0,578 | 0,579 | 0,581 | 0,583 | 0,585 | 0,587 | 0,591
0,5 | 0,578 | 0,578 | 0,578 | 0,579 | 0,582 | 0,584 | 0,588 | 0,593 | 0,611 -
0,6 | 0,578 | 0,578 | 0,579 | 0,581 | 0,585 | 0,590 | 0,595 - - -
0,7 | 0,578 | 0,578 | 0,580 | 0,584 | 0,589 | 0,596 - - - -
0,8 | 0,577 | 0,579 | 0,582 | 0,587 | 0,595 | 0,605 - - - -
0,9 | 0,577 | 0,579 | 0,584 | 0,593 | 0,601 ; ; - - ;
1,0 | 0,576 | 0,580 | 0,587 | 0,598 | 0,610 ; ; - - ;
1,1 | 0576 | 0,581 | 0,590 | 0,604 ; ; ; - - ;
12 | 0576 | 0,583 | 0,593 | 0,611 ; ; ; - - ;
13 | 0,576 | 0,585 | 0,597 ; ; ; ; - - ;
14 | 0576 | 0,587 | 0,600 ; ; ; ; - - ;
1,5 | 0,577 | 0,589 | 0,604 - - - - - - -
1,6 | 0,578 | 0,592 | 0,608 - - - - - - -
1,7 | 0,578 | 0,595 - - - - - - - -
1,8 | 0,578 | 0,598 - - - - - - - -
1,9 | 0,579 - - - - - - - - -
2,0 | 0,580 - ; : : ; : : - :

Tabmuma 2

3HaueHns KO3([)(1)I/IHI/ICHT3 CKOPOCTH MOAX0AA ) KUAKOCTH Cv
AJI BOAOCIUBOB C IIHPOKUM MOPOTromM

 b:h [ 000 T 000 T002 7003 [ 004 005006 007 [ 008 [ 009
Joh
A

w

0,0 1,000 | 1,000 | 1,000 | 1,000 | 1,001 | 1,001 | 1,002 | 1,002 | 1,003 | 1,003
0,1 1,004 | 1,004 | 1,005 | 1,005 | 1,006 | 1,006 | 1,007 | 1,007 | 1,008 | 1,009
0,2 1,010 | 1,011 | 1,012 | 1,012 | 1,013 | 1,014 | 1,015 | 1,016 | 1,018 | 1,019
0,3 1,021 | 1,022 | 1,024 | 1,025 | 1,027 | 1,029 | 1,031 | 1,033 | 1,035 | 1,037
0,4 1,039 | 1,041 | 1,043 | 1,045 | 1,048 | 1,050 | 1,053 | 1,056 | 1,059 | 1,061
0,5 1,063 | 1,066 | 1,070 | 1,073 | 1,076 | 1,079 | 1,082 | 1,086 | 1,090 | 1,093
0,6 1,097 | 1,101 | 1,106 | 1,110 | 1,115 | 1,120 | 1,125 | 1,130 | 1,136 | 1,141
0,7 1,147 | 1,052 | 1,158 | 1,165 | 1,172 | 1,179 | 1,187 | 1,195 | 1,203 | 1,211

b-h
HpI/IMe‘IaHI/Ie. HJ’IH TMOABOISAIINX KaHAJIOB MNPAMOYTOJIBHOTO CE€Y€HUSI BMECTO CD_ ClIeayeT
w

npuHuUMath C —h
D
h+P




Tabmuna 3

3nauyenust kodppuumenta pacxoga Cp 115 JIOTKOB KPUTHYECKOH TITyOHHBI

NPsIMOYT0JILHOIO ceyeHus (JIoTkoB Bentypn)

3nauenus Cp npu h/l

0,70 0,65 0,60 0,55 0,50 0,45 0,40
0,2 0,9924 0,9919 0,9913 0,9906 0,9898 0,9888 0,9876
0,4 0,9912 0,9907 0,9901 0,9894 0,9886 0,9876 0,9864
0,6 0,9900 0,9895 0,9889 0,9883 0,9875 0,9865 0,9852
0,8 0,9888 0,9883 0,9878 0,9871 0,9863 0,9853 0,9840
1,0 0,9876 0,9872 0,9866 0,9859 0,9851 0,9841 0,9829
1,2 0,9865 0,9860 0,9854 0,9847 0,9839 0,9829 0,9817
1,4 0,9853 0,9848 0,9842 0,9835 0,9827 0,9818 0,9805
1,6 0,9841 0,9836 0,9831 0,9824 0,9816 0,9806 0,9793
1,8 0,9829 0,9824 0,9819 0,9812 0,9804 0,9794 0,9782
2,0 0,9818 0,9813 0,9807 0,9800 0,9792 0,9782 0,9770
2,2 0,9806 0,9801 0,9795 0,9789 0,9781 0,9771 0,9758
2,4 0,9794 0,9787 0,9784 0,9777 0,9769 0,9759 0,9747
2,6 0,9783 0,9778 0,9772 0,9765 0,9757 0,9748 0,9735
2,8 0,9771 0,9766 0,9761 0,9754 0,9746 0,9736 0,9724
3,0 0,9759 0,9755 0,9749 0,9762 0,9734 0,9724 0,9712
3,2 0,9748 0,9743 0,9733 0,9731 0,9723 0,9713 0,9701
34 0,9736 0,9731 0,9726 0,9719 0,9711 0,9701 0,9689
3,6 0,9725 0,9720 0,9714 0,9708 0,9700 0,9690 0,9678
3,8 0,9718 0,9708 0,9703 0,9696 0,9688 0,9678 0,9666
4,0 0,9702 0,9697 0,9691 0,9685 0,9677 0,9667 0,9655
4,2 0,9690 0,9685 0,9680 0,9673 0,9665 0,9656 0,9643
4,4 0,9679 0,9674 0,9668 0,9662 0,9654 0,9644 0,9632
4,6 0,9667 0,9663 0,9657 0,9650 0,9642 0,9633 0,9621
4,8 0,9656 0,9651 0,9646 0,9639 0,9631 0,9621 0,9609
5,0 0,9645 0,9640 0,9634 0,9628 0,9620 0,9610 0,9593

Tabmuma 3
(pomomkeHue)
3navenne ko3 dunnenta pacxoga Cp AJ1s JIOTKOB KPUTHYECKOH IITyOHHBI
NPSAMOYT0JbHOI0 cedyeHns (J10TkoB Bentypm)

/b 3uauenus Cp mpu h/l

0,35 0,30 0,25 0,20 0,15 0,10 0,05
0,2 0,9860 0,9839 0,9809 0,9764 0,9690 0,9542 0,9103
0,4 0,9848 0,9827 0,9797 0,9752 0,9678 0,9530 0,9092
0,6 0,9836 0,9815 0,9785 0,9741 0,9667 0,9519 0,9081
0,8 0,9825 0,9803 0,9774 0,9729 0,9655 0,9502 0,9070
1,0 0,9813 0,9792 0,9762 0,9717 0,9644 0,9496 0,9059
1,2 0,9801 0,9780 0,9750 0,9706 0,9632 0,9485 0,9048
1,4 0,9789 0,9768 0,9739 0,9694 0,9620 0,9474 0,9038
1,6 0,9778 0,9757 0,9727 0,9683 0,9609 0,9462 0,9027
1,8 0,9766 0,9745 0,9715 0,9671 0,9598 0,9451 0,9016
2,0 0,9754 0,9733 0,9704 0,9660 0,9586 0,9440 0,9005
2,2 0,9743 0,9722 0,9692 0,9648 0,9575 0,9429 0,8995
2,4 0,9731 0,9710 0,9681 0,9637 0,9563 0,9417 0,8984
2,6 0,9720 0,9699 0,9669 0,9625 0,9552 0,9406 0,8973
2,8 0,9708 0,9687 0,9658 0,9614 0,9541 0,9395 0,8963
3,0 0,9696 0,9676 0,9646 0,9602 0,9529 0,9384 0,8952
3,2 0,9685 0,9664 0,9635 0,9591 0,9518 0,9373 0,8941
34 0,9673 0,9653 0,9623 0,9580 0,9507 0,9362 0,8931
3,6 0,9662 0,9641 0,9612 0,9568 0,9495 0,9350 0,8920
3,8 0,9651 0,9630 0,9601 0,9557 0,9484 0,9339 0,8909




4,0 0,9639 0,9618 0,9589 0,9546 0,9473 0,9328 0,8899
4,2 0,9628 0,9607 0,9578 0,9534 0,9462 0,9317 0,8888
4,4 0,9616 0,9596 0,9566 0,9523 0,9451 0,9306 0,8878
4,6 0,9605 0,9584 0,9555 0,9512 0,9439 0,9295 0,8867
4,8 0,9594 0,9573 0,9544 0,9500 0,9428 0,9284 0,8857
5,0 0,9583 0,9562 0,9533 0,9490 0,9418 0,9274 0,8847
Ta6muua 4
3HaveHus ko3¢ puuueHTa CKOPOCTH MoAX0AA KkuAKocTH C,
JJISl TO0TKOB KPUTHYECKOH TIyOHMHBI
Faw 3nauenue C, npu L
h+

1,0 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2
0,10 1,002 1,002 1,001 1,001 1,001 1,001 1,000 1,000 1,000
0,15 1,005 1,004 1,003 1,003 1,002 1,001 1,001 1,001 1,000
0,20 1,009 1,007 1,006 1,004 1,003 1,002 1,001 1,001 1,000
0,25 1,014 1,012 1,009 1,007 1,005 1,004 1,002 1,001 1,001
0,30 1,021 1,017 1,013 1,010 1,007 1,005 1,003 1,002 1,001
0,35 1,029 1,023 1,018 1,014 1,010 1,007 1,004 1,003 1,001
0,40 1,039 1,031 1,024 1,018 1,013 1,010 1,006 1,003 1,001
0,45 1,050 1,040 1,031 1,023 1,017 1,012 1,007 1,004 1,002
0,50 1,064 1,050 1,039 1,029 1,021 1,014 1,010 1,005 1,002
0,55 1,079 1,062 1,048 1,036 1,026 1,018 1,011 1,006 1,003
0,60 1,098 1,076 1,058 1,043 1,031 1,021 1,013 1,007 1,003
0,65 1,120 1,092 1,070 1,050 1,037 1,025 1,016 1,009 1,004
0,70 1,147 1,111 1,083 1,061 1,043 1,029 1,018 1,010 1,004
0,75 - 1,133 1,098 1,071 1,050 1,034 1,021 1,012 1,005
0,80 - - 1,116 1,083 1,058 1,039 1,024 1,013 1,006
0,85 - - 1,136 1,096 1,066 1,044 1,027 1,015 1,007
0,90 - - - 1,111 1,076 1,050 1,031 1,017 1,007
0,95 - - - 1,128 1,086 1,056 1,035 1,019 1,008
1,00 - - - 1,147 1,098 1,064 1,039 1,021 1,009

b

[Mpumeuanue. /11 mpsIMOYTONBHBIX JTOTKOB (JIOTKOB BeHTypn)

faw=Cp B




