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Kaacenpmxanms BopomepHbIX
YCTPOMUCTB # IIOCTOB

BopoMmepHeiMH ycrpolicTBaMH (COOPYKEHHSIMH) oGOpYAVIOT
OTKPBITHIE KaHaJjbl, Tpy6ONpOBOibI, KOJJIEKTOPHO-IpeHax-
Hyio H coOpocnyio cerb. Ilpn sTOM pacxox MOxKHO ompeie-
JHUTH 1o raybuune Bojibl, HANOPY, PasHOCTH VpoBHeH B Obe-
(pax, Hanopy B BepxHem u HuKHeM Obedax H BHICOTE OTBEp-
CTHH HCTEHEHHS NMPH NEePeMEeHHOM €€ 3HAYeHHH, AaBJIEHHIO
HAKW nepenaay aapjenust B tpybonpososae. IlTostomy neneco-
06pasHo BOJOMEpPHHIC YCTPOHCTBA KJacCH(pHIUPOBATE MO
HA3HAYEHHIO H H3MEPAEMBIM NMapaMerpamM, TO ecTh B 3aBHCH-
MOCTH OT Ha3HAYEHHS H YHCJIA H3MEPAEMbIX NapaMeTrpos.

BopomepHpie ycTpoiicTBa AJsi OTKPHITOH BOAONPOBOMS-
wei cern. PaGoTalor Ha NpHHIKNE H3MEPEHHs NepeMeHHbIX:
llamopa (BOAOCJAHBBI B TOHKOI CT€HKE, BOLOMEpHBIE HOPOTH,
JIOTKH) ; IIyOHHB! ((DHKCHPOBAHHBIC pycJa); nepenana ypon-
HeHd (HacalkH, auadparmol, TpYOB-Nepeesibl ¢ HAMOPHLIM
ABHKEHHEM BOAHI, cyxkaiouiue yerpoiierBa YxkpHHUHUI'uM);
rIYyOHH B ABYX cTBOpax (ycrpoiicTBa ¢ JOHHBIM HJH GOKO-
BHIM CXKaTHEM IIPH cBOOOJHOM H HecBOOOIHOM HCTCYCHHH);
nepenaja YpoBHeEH W OTKPHITHS 3aTBOpa (pacxoioMepHi-pe-
FYJATOPLL ¢ MPHCTABKOH Ha BXOJe, HACajJAKOM Ha BbIXoje,
cyxawowum ycerpodersom YkpHHMHUI'mM ma Boixone, aBto-
MATHYECKHE DEeryJfiTopel YpPOoBHS BepxHero Obeiha, aBTOMAa-
Tl pacxoga ¢ oanod (PO) u asymsa (PIl) HakAoHHLIMH
CTCHKAMH, rpajyHpOBAHHLIC THAPOTEXHHYECCKHE COOPYIKCHHS
C [VIOCKHMH, CEerMEHTHLIMH H CEKTOPHBIMH 3aTBOPAMH IPH
CBOOOMHOM M HECBOOOJAHOM HCTEHYEHHH); IYOHHEI H CKOPO-
CTH TCUEHHS BOJbI (THAPOMETPHYECKHE YCTAHOBKH THNA
['P-64, I'P-70, ycTpo#cTBO 1151 H3MEDPEHHS] PAacXofad MeTO-
JIOM METOK),

Bopomepnbie ycrpoicTBa AJis TPyOGONpPOBONOB H HAacCOC-
Hblx cTaHuud. Paboraior Ha npuHIMIEe H3MEPCHHS Mepenana
AaBjienus (Auadparmel, Tpy6u u conna Bentypu, cyxaio-
uiie yerpoiiersa YkpHHUHUTuM, konena).



Bonomepubie yCTPOHCTBA A KOJJEKTOPHO-APEHAMKHOH
u cOpochoit cet. PaboraloT Ha NpHHUMIE H3MEepeHHs Ie-
peMeHHBIX: rayGHHBl ((PHKCHPOBAHHBIE pyc/a acHMMETPHY-
HOro cevyeHHMsi); Hamopa (TOpPLOBHIH BOJOCJAHB), Iepenana
ypoBHei ([l-oOpasuwbii HacajoK, BOAOMEpHBIE NPHCTABKH
C peryJHpyeMoil miouanbio).

IOTHMH BOJOMEPHLIMH YCTPOHCTBAMH OCHANIAIOT CJIEeLy-
I0LIHE BOJOMEPHBIE NMOCTHI:

ONOPHBIE — HA HCTOYHHKAX OPOIUEHHS JAJIs1 OnpefeseHus
U yyeTa BOJHEIX PEcypcoB (3amacoB) H H3YUEHHA pexuma
HCTOYHHKE;

rJ1aBHbBIE — HAa MaruCTpajdbHLIX (MVIABHBIX) KaHajax s
BOJdOpacnpeneienus 1 6aJaHCOBOro yuera BOMAbL, B TOM UHC-
JIe TJIaBHEIC TOJIOBHEIE — B TOJIOBaxX MarucTpajbHBIX (rJjae-
HBIX) KAHaJIOB C CAMOTEYHHM HJH MaIIHHHBIM BOJONOLbE-
MOM /s yuera 3afopa BOALI B OPOCHTEJLHYIO CHCTEMY H
rJIaBHble TPAH3HTHBIE — HAa TPAH3HTHLIX YUacTKax Marucrt-
pajJibHBEIX KaHaJOB IJs1 Bogopacnpepescuus. OOwYHO HX
COBMEILAIOT ¢ MePeropaKUBAIOUIUMH COOPYKEHHAMH;

pacnpejesuTe/ibHble — Ha pacnpejle/HTeJbHBX KaHaJax
BCEX MOPALKOB MEXKX03AHCTBEHHOH ceTH jAas yyera 3abopa
W pacnpejesieHus BOALL, B TOM YHCJE TOJOBHBIE pacnpeje-
JUTEJbHBIE — B rOJOBaX pacnpenesHTe/]bHbIX KaHAJO0B JJIA
vyera 3afopa BOALI H pacnpeAc/IHTC/AbHEIE TPaH3HTHLIE —
Ha TPAH3UTHBLIX YYacTKax pacHpeie/INTeJbHLIX KaHaJa0B 1S
Bojopacnpejesedus (oOBHYHO HX COBMELIAIOT C meperopa-
MHBAIOUIHMH COOPYKEHHAMH);

X03AHCTBEHHBIE — B I'OJIOBAX BHIAEJA BOJABLI X03AHCTBaM-
BOAONOJB30BATEAAM (COBXO3EI, KOJX03Hl H Ap.), NpeaHa3HA-
YeHHLIe JJisi HOPMHPOBaHHA H KOHTPOJISA BOXONOAAYH B XO-
3AHCTBO H BefleHHs 0ajlaHCOBOro yuera BOAHB 3a NPHXOJHLI-
MH M PACXOAHBIMH CTATLAMH;

BHYTPHXO3AHCTBEHHBIE — Ha PacCHpeJieINTeNbHON 1 opo-
CHT@JIbHOH CeTH BHYTPH XO034HCTBA;

KOHTPONbHBIE — HA MAarHcTpadbHLIX (riaBHLIX) M pac-
NpeleJHTebHEX KaHaJax JJs HabaiojeHHsi 332 YPOBHAMH
BOZBI, KOHTPOJS Ha y4acTKax KaHaJoB 3a JAONYCTHMOH Bbi-
COTOH YPOBHA JJisi COXpaHEHHS H YCTOHYMBOCTH jam0, rpa-
AYHPOBKH H3MEDPHTEJBHBIX YCTPONCTB, COOpPYXKeHui, ompe-
nenenus KIT:

cOpocHble — Ha cOPOCHHIX KaHamax AJASl Yuera HeHc-
MOJIb30BAHHBIX OCTATKOB BOJEI, B TOM YHCJe cOpPOCHBIE 0pO-
CHT@JbHbIE — Ha COPOCHBIX KaHajax AJs H3MEpPeHHs HeHc-
MOJb30BAHHOH OPOCHTEJNBHOH BOJABI M CcOpOCHBIC JpeHax-
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Hble — Ha cOPOCHBIX KaHaJax AJs onpeaeieHus JHIHed 1mo-
BEPXHOCTHOH M TPYHTOBOI BOMH B KOJJEKTOpPax H JpeHax;
JAPEHAKHBIE — HA KOJIJICKTOPHO-APCHANKHON CCTH, B TOM
UHeaAe Ha OTKPLITHIX KOJJIEKTOpax M Apenax, Ha tpy0uaThix
KOJJIEKTOpax H JipeHax, Ha CKBaXXHHAX BEPTHKAJbLHOIO Ape-
lldKa JJis yuera CTOKa BOJLI; .

CrelHAJbHbIE — Ha PasJUuUHBIX KaHajJaX JJisi BBHINOJIHe-
HUSL HCCIEIOBATENIBCKUX, H3BICKATeNBCKHX M APYrux pa6or.

I'mapaBAnmgeckmnm pacder
BOAOMEDHBIX YCTPOWCTE.
OcHoBHBIE TOAOKEHMS O nnrp&nmnc*rax

Muppasauueckuin pacuer. Jlnsi BOAOMEpPHEIX YCTPOHCTB OH
COCTOHT M3 JABYX 35TallOB: NO H3BECTHHIM THAPABJHYECKHM
XapakTepHcTHKaM TnoToka (pacxon BOABI, TayOHHLI, THA-
paBIHUECKHIl Tepenaj YpoBHe# H Ap.) H3 (opmMyas npo-
NYCKHOH CHOCOOHOCTH HaXOMAT TCOMETPHUYECKHE pasmepl,
A 3aTeM, 3a1aBasch WATOM M3MEHEHHS THAPABJHUYCCKHX Xa-
pakTepHcTHK (Hanmop, rayOuHa, mepenaji YpoBHe#H) OT HYJd
IO MAKCHMAJBHON BeJHYHHBI, BHIUHCAAIOT PacXoAbl C . MHO-
CTPOEHHEM rpaayHpoBOYHOIl (YHKIHH HIH, Ha000pOT, 3a/1a-
Basich WATOM H3MEHCHHS PACXOAOB BOJAB OT MHHHMAaJbHOIO
Jl0 MAKCHMAaJIbHOTO, OTPEAeNISIOT COOTBETCTBYIOUHE THAPAB-
JHYECKHE XaPAKTEPHCTHKH NMOTOKA € HCMOJIb30OBAHHEM TEX Ke
GopMyJsl nponyckKHoil cnocoOHOCTH WM YYETHBIX (OPMYJ H
CTPOAT rpaUHKH HAH TaGJHIEL
I'napasianueckuii pacuer g rpagyHpoBKH (PHKCHPOBaH-
HOro pycjia npH pasHoMepHOM JIBHMEHHH BOJIbl BEIUHCASIOT
no popmyae (Arpockus u ap., 1964; llepGuna, 1967):
Q=Col/ Ri, (1)
rne €-— xoappuuwent. Ulesn, C={1/n)RY; o — mjolnags XKHBOro ce-

HeHWH NOTOKa; R — ruapaBiHueckHil paamyc, R=w/y; [ — yEaon nua
kanana; n-— koshhHUHENT UepoXoBATOCTH, I — MOKA34TeNb CTelNeHH,

y=25y n—0,1340,75y R (y n—0,1); x — cmouennsiii nepumerp Bo-
NOTOKA. :

3HaueHHe y MOMHO ONPEACJHTh [0 YNPOLICHHEIM (op-
MYyJ1aM:
npH R<=<1 M y=1,5Yn;
npi R>1 M y=l,3]-"“r7.



[Tpn sToM An8 BHYHCJAEHHS pacxoja BOAbI HEOBGXO01HMO
3anasarb TayOuny mortoka h. I'pagyHpoBounas xapakrepu-
CTHKa umeer BHA Q=f(h).

B ciayuae HepaBHOMEPHOTO YCTAHOBHBILNErOCS pexuMa
JABHKEHHA pacXo] BOJAB B KanaJe Q mMoxer GLITh BHYHCIEH
TakxKe anajJutTHueckn. Pacuetnyio popMydy B JlaHHOM CJay-
4ae MOXHO nosyunTb H3 ypasHeHns [I. BepHyaau, npume-
HEHHOM JJIA IBYX CTBOPOB y4YdcTKa KaHaJja, pPacmoJoKen-
HBIX Ha paccrosiiud L apyr ot Apyra (Kwuenuyk, 1971):

a)? : aQ?
hy- e +iL=he-+ P +1L; (2)
KOTOpOE HMeeT BHI:
Q= V ha—hy—ilL : (3)
[(1/2g0y*) — (1/2gws*) — (LIF*) ] @
rae hy, hs, @, W3 —ray0HH BOAW M NAOHIAAH HBOFO CCYCHHS MO-
TOKa B NCPBOM H BTOPOM CTBOpax; i— YKAOH Auna Kanaaa; L — rua-

PaBAHUCCKHE YKJAOH NOTOKA; k-— pacxofHas XapakTepHCTHKA (Moayan
pacxofa) AAf paBHOMEPHOTO ABIKCHHA TOTOKa NPH TOM Ke pacxone,

k=wCy R; a — xosdppuunenr Kopeommca, a=1; g— ycKopenne cBo-
Goanoro magenus,

[Ipn BoiuECHenuM pacxoja THM cnocoGoM Tpe6Gyercs
BHICOKAS TOYHOCTh H3MEPEHHH TreOMEeTPHYECKHX pPa3Mepos
KaHaJa, YKJOHA /iHa, a TaKXKe TrHAPaBJHUYCCKHX 3JIEMEeHTOB
NOTOKA.

Jst BOAOCAHBOB ¢ TOHKON CTEHKOH HJH NMPaKTHYECKOro
npotuas (Bogomepiisie moporu) (GopMyaa HMEET BHA

Q=mw 2gH, (4)

Fie m — KO3(PHUHEHT pacxoia (3aBHCHT OT THIA H KOHCTPYKUMH Bo.
AOCAHBA); @ — NJIOWAAL HCTedenns; H — reomeTpuuecknt Hanop ha;
noporoM BOAOCAHBA (CKOPOCTHOR Hanop we YYHTHBACTCH, TAK KaK CKo-
PocTH noaxoda cocrasasior mence 0,5 mfe, uto olecncunBacTes KoMmno-
HOBKOH BOJAOMEPHOro nocta).

['panynpoBounas xapakTepHCTHKAa B STOM C/yyae HMmeer
B Q=[(H).

Ina BOAOMEpHBIX YCTPOICTB ¢ HeperyJupyeMolt nJo-
aJIbl0 HCTeueHHS (BOJLOMEpHLIE NMPHCTABKH, HACALKH, JiHa-
dparmbl, cyxalomue yerpoiersa YxkpHUMUTEM paa Tpane-
HEHAAJBHBIX, MPAMOYTrOJibHBIX napaboaHueCKHX KaHaJuoB,
TPy6UaTLIX COOPYXeHHil) Pacxoj BOAK ONpelessiorT No hop-
MyJie

Q=rkw V 2gz, (5)



e k- gkosdpnuapenT BOZOMCPHOCTH HJAH pacxofia, KOTOPHit 3aBHCHT
Y KONCTPYKUHE BOAOMEDHOIO YCTPORCTBA H PeAHMA HCTEMEHHA, Wg—
WAOILA L BETedeHNA; 2 — rigpasanueckiit nepenajg yposHefi poawm (aef-
frnyiommni ranop).

I'paayupoBouHas xapakrepHcrHka Hmeer BHI Q=[(2).

I'napasanyeckuid pacuer AJas nocTpPoeHHs rpaayHpoBoy-
WOl XapaKTepHCTHKH TMNOANOPHO-PEryJiHpyIollero coopymxe-
iU ¢ NJOCKHMH HJIH CCrMEHNTHBIMH 3aTBOPaMH BHIMOJHSAIOT
no popmyae

Q=naZby 2gz, (6)

rae g — kosdduunedT pacxoxa (muoraa KosgQHUHENT CKOPOCTH); a —
NCOTa OTKPWTHA 3aTBopa; Zb— WHpHHA AcACTBYIOMEro BOMOCAHB-
horo ¢poura; z— aclicreyommuit nanop wa 3arTpop ¢ yderom HaH Ge3s
YUcTa CKOPOCTHOTO Hamopa.

['paaynpoBouHas xapakTepHCcTHKA HMeeT BHA Q=[(a; 2).

Bomomepusie verpoiictBa aas TpyGonposojoR (cyxalo-
e ycrpoiictBa pacxojomepa) oObYHO NMPHMEHSIOT CTaH-
JIAPTHHIX PASMEPOB H PACUCT HX HE HYXKEH.

MorpemxocTn npu wamepenun. Jlig pacxona Boab HJH
IJyOHHB! (Hamopa) OHH MOryT ObITh aGCOMOTHHIMH, MOJIHBI-
MIl OTHOCHTEJIbHBIMH, CPEJHEKBAAPATHUYHBIM OTKJIOHOHHEM
pesyJibTaTa H3MepeHHH, NpHBEeJEHHLIMH OTHOCHTEJLHLIMH,
BEPOATHLIMH,

AGcosoTHAS MOrPeNHOCTL H3MEPEeHHs rAYOHHBI, Hanopa,
OTKPLITHSI 3aTBOPA NMPH BOJOYYeTe AJMA BOAOMEPHBIX VCT-
poitcte MoxeT cocraasats +0,01 M.

Cpeanee KBajpaTHUECKOe OTKJOHCHHE NPH H3MepeHiHH
pacxofa MoXeT OHTb BLIMHCACHO JJ5 BOAOMEPHBIX YCT-
POHCTB C OAHHM TIEPEMEHHLIM TNapaMeTpoM (BOXOCJHBLI,
MOporH M 1. A.) no topmyae

i
0g;= 1V om0z’ +" sou?; (7)

JABYMS mnepeMeHHLIMH TnapaMeTpaMH HJAH pPasHOCTbIO
VPOBHEH BOABI MPH HEPEryJAHpYeMOl MJAOMAAH HCTeYeHHS
no Gopmyne

HQ3=VI 0+ 0o’ 1102 (8)

C TPeMs MepeMeHHBIMH mapamMerpaMi NpH peryanpyemo
Iaomann HeredeHusa no dopmyJae

OQ,= V U'p.2+ P e Y402, {9}
FAC Og — NOrpelinoOCTL B HAMEPEHHH pacxofa BOALL Om, ﬂ"“ — narpem-

MOCTH B onpeaencnni Kos(dHiuHenTa pacxoaa (cKopocT); oy, Oypp»
Oa — NOrPEWIHOCTH B H3MEPeHHH NAOWIAAH HCTEYEHHA, WIHPHHH Acfi-
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CTBYIOUICTo - BOAOCIHBHOTO  (DPOHTA, OTKPHTHA - 3aTBOPA; Oni O: — 10~
rpemucn;[':m B H3MepeHHH rayGHusl H IHIDaBJHYECKOTO  Mepenaja
YPOBHeTt, :

CpelHee KBaJpaTHYCCKOE OTKJIOHeHHE BLIYHCANIOT 1O
hopMmyTam:
NpH H3MEepeHHH pacxoja npubopamu

0, = y/ 0o’ 0n; ' (10)

MPH HCMOJb30BAHHH CHCTEM TeJleH3MepeHHs
UQTH: V/UQE'I'UHB;!"UTHE; {”)
pH aBTOMATHUYECKOM YINpaB/JeHWH :
guyw:]ﬁ UQ2+UEE+UTH2+UDETE- {12}

B ¢opmynax (10..12) npumsatel npHBefeHHbe OTHOCH-
TEJbHBIE MOrpeiiHocTH AAs NpubopoB Oy, TEJIEH3MEpeHH:H
Omr H FEP}’.F[HP'DBEHHH Oper-

- OnTHMAaJbHOE COOTHOUIEHHE Cg, Og, Orm, 4 B YCJOBHAX
MOJIHOIT ABTOMATH3ALHN H Opey MOXKHO BHIOpaTh NO rpaduky
(prc. 1) B 3aBHCHMOCTH OT KOHCTPYKUHH BOXOMEPHOro yc-
rpoiictea (Osuapos, ITanornuxos, 1972; Xamajgos # Ap.,

1975).
| Gnte
ujq

wt, s [0 e [CalOn]=a

i

{

l-|

|
ﬂnhﬁf b ==

p———r
e
—

=Rt L

s

Puc. 1. Yunsepcansupie rpadukd Bwbopa H OUEHKH TOrPemHOCTH A7
BOJAOMEDPHHX YCTPOHCTR NpPH pasjHYNON CTeNnenH aBTOMATH3AUMH H Te-
JeMexanusdlHH Mpollecca HIMepenHs pacxofa BOAHL
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- Boaomepnsie yerpoviersa
1EPEMEHHOrO Hanopa
MAM TAYOMHBI

AASl OTKPBITBIX KAHAAOB

Jra rpynna cpeacts Hsmepenus (yuera) BoAbl OTHOCHTCH
It npeobpasoBaTteasM, co3faoimuM Hanop (yposenb, ray6H-
Y) BOAB, OT KOTOPOro OAHO3HAYNO 3aBHCHT H onpeneas-
erest pacxoi BoAbl, OHa BK/AOYaeT BOAOCJHBHL, JOTKH H MO-
pory, paboraiolilie B ycaoBHAX CBOGOAHOrO, a HHOTAA H He-
cuoboaHoro ucreyenus. Yaume Bcero stH yerpoilerBa He-
HOJIL3YIOT B KauyeCTBEe TPAH3HTHBIX BOAOMEPHHIX (Ha TpaH-
IHTHLIX BOAOMEPHBLIX TOCTAX).

Bojocause B TOHKO# cTenke, B 3asicuMocTi o1 GopMbl
Bpipe3a HX MOAPAsACIAIOT Ha TpanelenaanbHblil BOAOCJHB
“Yunonerrn — BY; Tpanenenganpublii sogocans Mpanosa —
BH; tpeyroabnmit Bogocans Tomcona — BT,

KOHCTpyKTHBIBE CXOMbI, OCHOBHBIE NapaMeTpH, pasMe-
Pul 1 QOPMYABl VI ONPEfeJIeHHs Pacxoia BO/IOCJAHBOB IpH-
BEICHBL B Tabannax 1, 2 u na pucynke 2.

Jlas pacgera pasmepoB BOJAOCAKBOB HeoGXOMHNMO SHATD
POMOALHEI YKAOH JHA H MPOQHIb MONEPCHHOro ceyeHHs
KaHnaja B CTBOPE YCTAHOBKH BOJAOCJHBA, IHApPaBJHYECKHE
3/IeMeHTBl (pacXold Qmax, Qmin; OHTOBHE rAYGHHH BOMBI
ftomax, Momm; CKOPOCTH TEUCHHS Umax, Umin), KOTOPbHIE A0JIHK-
HEl GBITh H3BECTHBLI HJIH BHIMNCJCHH Mo (opmy.e 1llesn.

Ha wneGoabmnx kanajax ¢ pacxogom 1o 0,1 m3/c
(annorga u GOABIINX) /sl H3MEpPEHHA PacXoga BOABI Hc-
MOJIb3YIOT TPEYroJibHLIE BOMOCAHBHE €O CBOOOAHBIM HCTeue-
HueMm (pHe. 2, a).

a oris e D :

Pre. 2. CxeMu BOZOCAHBOB B ToOHKO# CcTenke:

@ — TpeyroasHoro (Tomcona); 6 — rpanegenganuuoro (Yinmonerre); & — tpa-
nenensanvnoro (Hpanosa); f— pefixa. . :



l. Ochosuvie napamerpo. eodocausos

i
Inpa- " 11 Hanop, m Pacxoa, m¥c Moa-
Tunopasuep | o 59" ut:tc;:;; S Erire 26K0° )
1:“‘: a, M “EP:,F Hmin | Fmax | Qmin | @max POCTh
] v 't““ ch

Bonocnunsw Tomcona (rpeyronsuue)

BT-0,25 — 025 050 006 020 00010 00250 020
BT-040 — 040 080 008 035 00025 01000 025
BT-0,60 — 060 120 010 055 000456 03100 0,30
BT-0,80 — 080 160 012 070 00070 05700 0,35
BT-1,00 — 1,00 300 015 090 00120 1,0000 0,40

Boanocausw UnnoaerTn (rpameicnaansiubie my=1:4)

BY-0,50 050 025 0625 005 020 0010 0080 0,20
BY-0,75 076 035 0925 007 030 0030 023 025
BY-1,00 1,00 1,250 0,10 040 0,060 0470 0,30
BY-1,25 1,25 1550 0,12 050 0,100 0800 0,35
B4Y-1,50 1,50 1850 0,15 060 0,160 1,300 040
BY-2,00 2,00 2450 0,20 080 0,330 2,600 0,40
BY-2,50 2,50 3,050 025 1,00 0600 4,600 0,50
BY-3,00 3,00 3650 030 1,20 0970 7,300 0,50

-

——oooo
88388

-— -
. % FiE
S Ak S L

Bogocansw Hpanoma (rpancuenmanvuse my=1:1)
BH-0,50 050 025 100 005 020 0010 0,085 025
BH-0,75 0,75 035 145 007 030 0030 0290 0,30
BH-1,00 1,00 050 200 010 040 0070 0600 0,35
BH-1,25 125 060 145 0,112 050 0,100 1,000 0,40
BH-1,50 150 070 29 015 0860 0,170 1600 050
BH-2,00 200 080 380 020 080 0350 3300 0,60
BH-2,50 250 L10 470 025 1,00 0600 5900 065
BH-3,00 300 130 560 030 120 1,000 9000 0,70

2. ITponycknan enocobHOCTy Tpey2oabno2o 6000cAUSA

i
H, M Q, wlc I Hu | Q, w¥c I H, m Q, u¥c
0,03 0,00028 0,10 0,00455 0,30 0,0687
0,04 0,00047 0,12 0,00714 0,35 0,1004
0,05 0,00081 0,14 0,01045 0,40 0,1399
0,06 0,0013 0,16 0,01454 0,45 0,1869
0,07 0,0019 0,18 0,01943 0,50 0,2427
0,08 0,0026 0,20 0,02529 0,55 0,3060
0,09 0,0035 0,25 0,04382 0,60 0,3801

[IponyckHyio cnocoGHOCTh TPEYroAbHOrO BOMOCANBA OI-
peaeasior no dopmyae

Q=0,316(tg p/2)y 2g H:, (13)

rie p— yroa B Bepwmne Bojfocaupa; H — Hanop mag ero moporo.
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[Tpn skenayarauun HaubGosbliee pacnpocTpaHeHHe Mo-
JVUHJIH TpeyroJibHblé BOJOCAHBEL € YrJoM B BepIIHHE
p=90°. B 3ToM cayyae NPOMyCKHYI0 CnocoOHOCTh BOJO-
CJAHBA BHUHCAAT mo dopmynae (raba. 2)

Q=14H*YV'H (14)
Q=1,343H247, (15)

H/IH TOYHEE

rac H B M, Q B M%/c,

Ha kananax c pacxozom jno 6..8 m¥/c MoxHO npHme-
HATH TpaneueHaaJbHbieé BOAOCJHHBBEI B TOHKOH CTeHKe CoO
CBOGOAHLIM H 3aTOMJIEHHHIM HCTedeHHeMm (pHC. 2, 0).

Cso0oaHoe HCTeYeHHe yepes BOJOCJAHB B TOHKOH CTeHKe
MOJKHO MOJYUHTH B OCHOBHOM B roJiose KaHaJaa (y pacmpe-
AEJHTeNbHBIX GaccedHOB) uwaH npH O0AbIIHX YKJOHAX JHA.
[Ipp MaabiX e YKJIOHAX JONyCKaeTcs 3aTOMJeHHEe BOJO-
CJIHBA CO CTOPOHH HHIKHero Gbeda.

[Iponyckayio cnocoGHOCTh TpaneueHiaJbHOro BOAOC/H-
Ba B oOuieM BHAe HaX0AAT no popmyJe

Q=mboq V 2g H™, (16)

roe m — koagduuuedT pacxosa, m=042; b— mupHHa BOJ0OCIHBE;
On — KO03paIKeHT noaTtonaenus (NpH cBobojAHOM HCTeMEHHH Op==1);
H — panop majp noporow,

Hame Bcero NpHMEHSAIOT BOJOCJAHB C YrJOM HaKJOHA
pebpa K BepTHKaJaH B==14° nau 3ajgoxeHnHem oTtxocos 1:4.
Ias 3THX BOAOCAHBOB NpH CBOOOJAHOM HCTEYEHHH HCHOJB-
3VIOT VIOPOLUEHHVIO (hOpMYay

Q=186bH":. (17)

B cdopmyae (17) sce auHelHble BeJHYMHB A01XKHEl ObITH
B MeTpax, Toriaa pacxoa moayuar B M%c. 3ty dopmyay
NPHMEHAIOT, KOrjga Hanop H3MepAIOT Ha PACCTORAHHH
(3..4) Hmax OT cTBOpa YCTAHOBKH BogociuBa., Ecan e ns-
MEpHTEJbHEE CpejacTBa (JHHeHAKa) pacnojoXKeHul Ha ca-
MOM BOAOCAHBe (Ha GOKOBOH €ro 4actH), To

Q=19bH", (18)

Ecan BoaoC/HHB MNOATANMJIMBAETCH CO CTOPOHBI HHAKHEro
Obea, T0 HeoOXOAHMO YYHTHIBaTh nojaronaeHue. Faybuny
H3MEpPAIOT KOHTPOJABLHBIMH pefikamu [ (puc. 2, 2).

Iaa onpegenenuss KosppHIHEHTA NMOATONJAEHHH HMEIOT-
CHl TOJBKO MACTHHIC PEUIeHH, MOSTOMY /ISl VCKOPeHHSA pac-



3.- Onpedeaenue pacxodos g eo0uL MO 3ATONACHHOMNY Tpaneyeudant

iy, M
Ha-
nop
H, u 0 0,01 0,03 ’ 0,05 I 0,07 0,09 0,10 I 0,12 | 0.14

0,02 0005 0006 — —_— e

0,03 0,005 0009 — — L —

0,05 0,021 0,021 0 —— -

0,08 0,043 0,042 g,USQ
0

0

0,10 0,060 0,059 0

0,02 0,079 0,078 0,075 0,071 0,064 0, 0
0,105 - 0,096 0,088 g.ﬂ&&

i )
)

=

o4
0,15 0,110 0,110 0,107 0

0,18 0,145 0,145 0,142 0,138 0,132 0,124 0, 0,110 _ -0,097
0,20 0,170 0,170 0,166 0,163 0,157 0,148 0,145 0,136 0,124
022 0,196 0,196 0,192 0,188 0,182 0,76 0,173 0,164 0,152
0,25 0238 0237 0234 0229 0,224 0218 0214 0208 0,196
028 0,282 0,282 0,279 0,274 0,268 0,262 0259 0251 0,241
0,30 0,312 0312 0308 0304 0,298 0292 0,280 0281 0271
032 0344 0344 0340 0337 0331 0326 0321 0313 0,304
0,35 0,393 0,393 0390 0386 0381 0374 0370 0,362 0,354
038 0445 0445 0442 0437 0432 0427 0424 0416 0,408
0,40 0481 0481 0478 0472 0,468 0462 0460 - 0451 0442

HETOB mnpHBejieHa raljaHma -3, rie Jjam pacxon Tpane-
LeH1aJbHOTO BOAOCIAHBA UPH CBOGOAHOM H 3aTOMNJIEHHOM HC-
TeyeHuH npu wupune ero 1 M. (Knenuyxk, 1971). Ipu mmpu-
He b7=1 M pacxoJ MOMKHO TOJYYHTH, YMHOXKHB (haKTHUE-
CKYIO IIHPHHY Ha TaOJHYHBIA pacxox ¢ (taba. 3) npu pas-
" HOM Hanope: Q=gb. b '

BHICOKYIO TOUHOCTHL NPH W3MCPCHHH PACXOAA BOAK BO-
HOC/AHBAMH B TOHKOH CTEHKE MOMKHO NMOJYUHTH, €CJAH BBICO-
Ta 1nopora p He meHee Hmax; HAMODP HaX TOPOrOM H3MEHS-
ercsi 0,1b<<H<C0,3b; mmpuHa ropH3OHTAJBLHOH NJAOMIALKH
ropora BOJAOCHAHBA paBHa 1 MM, a CKOC BHINOJHEH MOJ Vr-
J0M 457 €O CTOPOHBI HHXKHero Obeda (puc. 2;2); pdceros-
HHE OT HaKJOHHOH GOKOBOH IpaHH BOLOCHAHBA A0 OTKOCA He
Menee Hmax; HaTop uaMepsiu wa paccrosund 122 (8:.4) Hinax
OT CTBOPA YCTAHOBKH BOJOC/HBA; CPEAHAA CKOPOCTh MOTOKA
B BepxHem 6wede vo=Q/[bu+m, (p4+H)] (p+H) monxkua
OBITh MeCHbLIE JONYyCTHMON (cM. Tabua. 1). S

s usmepenus pacxozia Bo/bl HCIONBL3YIOT TAKKE Np-
MOYTOJbHEIE ¢ OOKOBHIM H 6Ge3 GOKOBOro cxarHs, Tpare-
HEeHAAJbHBIE, CyXaloUlHecHd KBepXy, napabGojqHuecKHe, pa-
AHajNbHHe, NPONOPUHOHANbHBIE H APYrHe Bojxocauebl. Onna-
KO B KHHIe OHH HE pPacCMaTpPHBAIOTCH, TaK Kak HIHPOKOro
PacopocTpaHeniis Ha OPOCHTENLHBIX CHCTEMax He [0Jy-
YHJIH,
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NiMy sodocausy npu b=1 w

'n,m l 0,18 I 0,20 0,22 0,24 026 (028 | 090 | 032 | 034 | 0,36
0078 — b w0l . g g - ek 7.
010 — — — s et 4 L T, gt e I L
0,189 0,122 '— ' — — T = e R e L2
0,184 0,170 0,152 0,130 — e o - S R B ¢ i e
0231 '0:218 02020185 0,184 — - — ' — — —
0,261 0249 0,235 0218 0206 0177 — — — — -
0,294 0283 0269 0254 0237 02170192 — — — =
0,345 0,333 0,321 0,308 0,292 0,273 0,252 0,2 SEge LE =
0,398 0,387 03756 0,362 0347 0,331 0,312 0,290 0,266 0235 —
0,433 0423 0411 0399 0385 0,368 0,351 0,332 0,308 0,283 0,2

Pacxon Boabl Ha BojocjHBax (B OCHOBHOM co cB0GOJ-
HHIM HCTEYEHHEM, TaK KaK TOYHOCTL H3MepeHHsl pacxoja
BOJbl HanboJjiee BBHICOKAaA) H3MEPSAIOT HHBEJHPOBKOM, peii-
KaMH, pasMeTKOH MIKaJbl Ha BOJAOC/HBE, 4 TAKMKe pacxo-
aorpaaMH, cCamMOMHCHAMH YPOBHA BOJH, JHMHHCKONamu,
pPacXoAOCKONamMH, AATYHKaMH ypoBHS H T. A. B stom cay-
qyae B COCTaB BOJAOMEPHOro mocta BXOJAHT (puc. 3): I — BO-
nocauB; 2 — umnyascHas TpyOka auamerpom 5..7,5 om,
coobmapmas 6bed ¢ Kodomuem; 3 — KOJOACH AHAMETPOM
Goablue, ueM HauGoabliWil reoMeTpHueckuit pasmep Hime-
PHTEAbLHOTO mpeoOpasoBaTtens; 4 — HIMepHTEbHEI npeos-
pasopatesib C MONJIABKOM 5 H KOHTPrpy3om 6, YCTaHOBJEH-
HHIil HA KpOHIUTElHe 7.

Kosogelw cpepXy sakpuinaior Kpeiwkoil 8, npegoxpans-
jouteii npubop, a TakxKe KOJOMEI OT 3arPA3HEHUS H Mexa-
HIMECKHX mnoBpexnendil. [IpHYeM pasMmepn ero AOMMKHBI
obecricyHBaTh MakCHMaabHOe Yyno6erBo npn obenyiKHBa-
HHH. Ias 3TOro BHICOTA €ro Hajl MOBePXHOCTbIO 3EMJH A0JK-
Ha ObiTh He Menee 0,6 M, a AHo pacnoaaratbes Ha 0,1...
0,15 M HHXKe ocH UMNYABCHON TPYOKH 2, YTO YMEHBUINT Me-
PHOAHYHOCTE OUHCTKH OT OCaXKACHHS B3BCLIEHHBIX YACTHIL
Konrponnpyior uamepenns peiikoit 9.

[Tpn paGote BOAOCANBOB C NOATONJCHHEM HIMEPHIOT Ha-
MOPEl Haj 1OPOrOM B BCPXHEM H HHXKHeM Obedax Temu

13
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Puc, 3. Cxema olopyao-
BAaHHA BOJOMEpHOro mnoc-
Ta C BOJOCJHBOM B TOIl-
KOH cTenke:

[ — BOAOCAHD; 4 — EMIYAL-
cian TpyOkKa nmamerpom B50...
70 Mwm; J— xomogen nom Ha-
MepuTenuwHuft nmpeoGpasoRa-
TOAb; 4 — HAMEepHTe LIk
npeofipasoBatens; §— nonaa-
BOK; 6 — KOHTprpya; 7 —
kponmTeftn; §— Kpulmka Ko-
JAoana; 9 — KoHTpOALHaA pefli-
KA.

Puc. 4. Cxema Bogomep-
woro nopora (BIIC):

!, 6 — GeToHHpPOBANHAN WACTh
pycna; 2 — KoJiolell ¢ HaMe-
PHTEABHEIM npeofipasosate-
JeM; 7, 4 = KOHTpOALHEC
pefikn; 4 — nopor; 7 — tpyGa
LA ONOPOMHEHHA DEpxHero
Gueda; 8 — oxanuTOBKA rpa-
nefl mopora yYroJdxasm,

.
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me cpeacTeaMHi, 4TO H NpH cB00OO/IHOM HCTCUEHHH BOMWI,

[Ipn namepenHH pacxoja TpaneueniajJibHBIMH BOJAOC/IH-

WiMIL ¢ 3as0xenneM orkocos m’=1 (MBanoBa) pacueTHOi
iaserces popmyiia

Q=1,86[(b+H)/(b40,25)]. (19)

Bopomepuste noporu CAHUUPHU (BIC). Ilpexnasna-
WeHLL AJIS MeXaHH3HPOBAHHOrO M aBTOMAaTH3HPOBAHHOIO H3-
MepeHns pacxojga (KoaHuecTBa) BOJIEI B OTKPHITHIX KaHa-
AaX (BOAOTOKAX) TpanelengalbsHoOro NONepPeyHOro CeueHH
¢ pacxogom jo 60 mM*/c Ha TpaH3UTHBIX M TOJOBHBIX y4acT-
KAX KaHaloB MPH VCJAOBHH, UTO NOANOP (MoAnOp OpPHEHTH-
posouno pasen 0,12...0,15 makcumaabioi GuitoBoil ray6u-
Hu jaaa BIIC 6e3 soipesza u 0,2..0,25 aas BIIC ¢ Buipe3som
RO/l B KanaJje), co31aBaeMblii MOPOroM, He J0JIKEeH YMCHb-
I1ATH pacXojl BOABI, NMPOIYCKAeMbll FOJOBHbLIM COOPYXKEHH-
CM; MakcHMasabHas ray0OMHa BOJibI B KaHajle He JIOJKHA
npepuiiate '/30, a ckopocts notoka — 1,5 M/¢; OTHOCH-
TeJbHOE 3aToNJieHHe rpedHA NoOpora, TO €cTh OTHOUICHHE
rJay6HHBl BOAL Haj MOpPOroM B HMKHeM Obede hyp K HAnopy
pepxiero 6eeda Hy, Joamno 6ure He Godee 0,8.

BIIC Ges Boipesa (puc. 4) npumensiior npi Qmax/Qmin=
=10, a ¢ BupesoM—BIIC="b (puc. 5) npH Qmax/Qmm=>10.

Boaomepuutit nocr BITC (puc. 4) npencrasasier coboit
OeTOHHPOBAHHBIH Y4aCTOK ¢ IIHPHHOK 1o AHY by u Ko3ddu-
IHEeHTOM 3aJIO}KeHHsI OTKOCOB miy. JlaMHa TOHYPHOH 4YacTH

ne menee (3..4)Hny,. NO I'HAPOTEXHHYCCKOMY pacuery /s
BIIC ¢ pacxogom Gosee 20 m®/c. Bosocansuuii nopor ¢ na-
NOPpHLIM OTKOCOM 1 :3 HMeer TOpPH3OHTAJbHBIHA TrpedeHb
AanHoi 0,8p W BepTHKaJbHLIN yCTYn BEICOTOH p. YposHe-
MepHas WiH pacxojgomepnasi peiika 3 pacnojoxeHa B Ha-
yaJjie HanmopHoOro OTKOCa Mopora ¢ HyJeM 1Ha yposHe mopora
BOJIOC/IHBA, 4 KOHTPOJbHas pelika 5 B Huxnem Onede aJs
npopepkn yeaopusi hy/H<<0,8. IlpuGopHslii Kojoaeun mpea-
Ha3HauCH AJs H3MepHTeabHOro mnpeobpasoBatenst 2, Tpy-
Obl 7, 3aJOXEeHHEIe B TEJO0 BOJAOCJAHBHOrO mnopora, cJayar
NJIS ONOPOXKHEHNHs1 BEPXHero roJOBHOro ydactka (meprno-
ro o6beMa) npH HYJAEBOM pacxojle (HemoJaHBHOI mnepHOM).
[pann mnopora OKanToBannl YroJKamMH &  pasMepom
45X 45 mm.

BIIC ¢ Buipesom (puc. H) orauuvaerca or BIIC nHanuun-
eéM B nopore 4 BhIpE3HOH vyacTH 9 TpaneuenjanbHOro ceye-
HHSI C OTKOCaMH Mgy H BHICOTOH BHIpE3a py, Yepe3 KOTOPHIil
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Pue. 5. Cxema sogomepuoro nopora CAHHHPH c eupeaowm:

I, 6 — GeToHHPOBAHHAN WHACTL pycaa: 2 — KOnoZell © HaMepuTeaLMuM mnpeobpa-
sosatenem; 8, 5 — KOHTpPOAsHBIe pefiky; 4-- nopor; 7 — Tpyha A ONOPOKHEHHS
Bepxiero Oneda; §— OKAHTOBRKA YTOJAKOM: 9 — BLIpe3Has WACTE NOpOra,




IPONYCKaT H H3MEPAIOT (¢ JA0CTATOYHOH TOYHOCTHIO) Ma-
Jbie pacxoAbl BOJLI.

C nomowpio BIIC Moxio H3Mepsite pacxoa HpH mepe-
MEHHOM YpoBHE BOAL B HHXKHeM ObLede OT HHIKeJeKallHX
NOJANOPHO-PEryJAHPYIOLIHX COOPYIKEHHH.

[Tpomyckuyio ~ cmoco6HOCTE  BOJOMEPHOT0  TOpoOra
CAHHHPH Ges supesa onpenenasior no dopmyJe

Q=[(0,3740,04(H/p) ] (batmH) vy 2g H*:,  (20)

riae 0374004 (H/P) — xoapdnument pacxosa nopora; bg+mH —
CpeanAad IOHPHNA DOTOKAa Ha nopore; p-— Beicota nopora; H — nanop
rpeGuem; m; — koaQPHIHEHT 3a00/KeHHS OTKOCOB Kanana; bn — IMIHPH-
Ha mopora Ha YpoBHE ero rpebus, by=2m;p+0b,, b, — mMpuna Kasa-
«ld Mo Ay, g-—}?‘fﬁl’.‘lpEHHE caﬂﬁummm NajleHHA.

M3 ¢opmynn (20) Buano, uTO pacXoji BOJABLI 3aBHCHT
TOJBLKO OT OJAHOH MepeMeHHOH BeJHYHHBI Hanopa Hand rpes-
tem fl. OcranbHble mapaMerpsl AJsi KOHKPETHOro BOjJOMEp-
oro nopora mnocrosHHe. Dopmysaa (20) geficTBHTENBHA
IPH OTHOCHTEJAbLHOM 3aTonaeHud h,/H<<08 (hy— npesu-
IIEHHE MAaKCHMaJbHOH rayOHibl B HHIKHEM Obede Haj 1no-
porom).

[uapasanyeckuit pacuer W onpejaeienne pasmepos BIIC
ocyuecTsasiior nonbopom no dopmyae (20), snast Qmax —
MaKCHMAaJIbHBIl pacxoll BOAW B KaHanae; { — VK/JIOH JAHa Ka-
HaJja; nonepevHnin npoduab Kanana B BHOGpPaHHOM CTBOpe
wist BIIC; Aomax — MaKCHMaJbHYI0 OGHITOBYIO TyyGHHY BO-
JAbl B KaHAJIe ¢ YYeTOM BO3MOMKHOrO 3aWJICHHS H IoAnopa B
HKHem Obede; by — WHpUHY KaHada no AHY Ha GeToHH-
posanHoM yuactke BIIC; m; — koaddpuuuent orkocos; p —
BLICOTY mopora (B pacuerax ee 3ajaior). [daa nepsoro npu-
Oanzkenusi npunumaior p=0,6hx, okpyrasa wepesz 0,1 M,
10 ectb 0,3; 0.4; 0,5; 0,6 m.

3ateM BBIYHCAAIOT bp=by+2mp u hy=hs—p.

[lo popmyne (20) ans MakcHMAABHOro Pacxojila BOIbLI
onpejaeasior Hanop H, a 3aTeM HaxoAAT OTHOCHTEJABLHOE 3a-
TonyieHue hy/H. Ecaun ono Gyner mensue 0,8 (3KenaTelNsHo
0,65...0,8), To pacuer sakanumsaior. B nporusHOM cayuae
BLICOTY mopora p nNpHHUMAIOT Goabllie H pacyer MOBTOPAIOT.
[lo okonuarenbHo NPHHATHM by, m,y, p, by, H BEOHCAMIOT
OCTaJibHEle PasMepH.

[Tponyckuyio cnocoGuocts BITC ¢ BhipesoM onpenensior
no ¢opmyJie

Q=epy (bn+muHy) Hnl"'fﬂgﬁﬂ—l-
Fin(be—bu—3map) (Hapr) y 505, (21)

* 3akna N 4095 7



TAC ¢ kOMpgmuneny  Bonabora TN, @ ﬁ.?-}*ﬂ,ﬂ[bnf[!?ﬂ-!'
+2my H. P KORDPIIIENT pacsons supesiofl uacti, p,=0,37-4
+0,02 L wl(Pubpu) |5 o Kospsiiiient  pacxoas  nopora, pabHbi
0,374-0,04 (Hp); by = wmpiia mapesiof snern no jny; by — mHpHHa
HOpora nopepxy; My o= konddniient  BoKoBMX  OTKOCoN BEIpe3Hol va-
CTH, Pu = DHECOTA BRPEINOR uacTH P o= 00N DRCOTA nopora; Hy —
HANOP BOAW WA ANOM  Blpestiofi MaeTi; g - yekopenne cpoGoanoro
MageHns,

[lepsoe caaraecmoe npapoii vactu ypasuenns (21) ompe-
JCJACT pacXxojl BOAB, NMPOXOASLLEH vepes BHIPEIHYIO YacTh
mpu Ha<<ps, n1pn 3T0M BTOpOE cjlaraemoe OTGPACHIBAIOT.
Ecan Hy>> py, TO ypaBHenue pemalor noJHOCTHIO.

I'mapaBiuyeckuii pacuetT M onpejcsenne pasmepoB 1po-
BOAAT mojbopoM mo dopmyae (21) npu OTHOCHTENBHOM
3aTOMIeHHH hy/H <<0,8 0 MakcumaabHom pacxonue. Ilag s1o-
ro HEOOXOAHMO 3HATH: MAKCHMAJLHBLI Qumax H MHHUMAJDL-
HBlH Qmin PACXOABI BOJAH B KaHAJE; NONEPEUHbLIT MPODHIDb
KaHana B BbiOpanHom crsope uusi BIIC ¢ Brpesom u coor-

BETCTBYIOIHE HM TIYOHHBLI BOAHI R Mo oy Ok — IHPH-

HYy KaHajia o JIHy Ha GeTOHHPOBAHHOM Y4acTKe NPHHHMAIOT
OKPYIJIEHHO (COOTBeTcTBeHHO ObITOBOIN wupine): 1: 1,25
1,9; 1,70; 2; 2,6; 3;:3,0;-4 45; 5: 6. v T 1. My, M — KO-
S GHIHEHTE OTKOCOB KaHaja M BLIPESHON YHaCTH NPHHH-
Malor onuHaxosuiMu: 1; 1,5; 1,75; 2; by=0,4by — mupuny
BLIPE3HOH YacTH; pn-— BEICOTY mopora. B nepsom npu6.u-
MEHHH NPHHHMAIOT pﬁ:ﬂ’ahfumx, okpyrassa uepes 0,1 M,

To ectb 0,45 0,5; 0,6 u 1. 4.; ps=0,5p — BHicOTY BLIPE3HOI
qACTH,
3areM BBIYHCAAIOT bnp==byx—+2m,p; f.t,.::h,m“_ (P—ps).

[lonoGpas no gopmy.e (21) npu MakcHMadbHOM pacxo-
ne Qmax HEOOXOAHMBIN Hamop H,, ONPeReasIoT YeJoBHSA 3a-
Tonaenus hy,/H,;<<0,7...0,8.

ITo okonuatenbio npunsteiM by, my, Dy Py 0n, b, Hp
HAa3HA4YaloT OCTaJbHble pasMephl.

Bopomepuuiii norox Mapmaana (BJII). [peanasnauen
A5 MEXaHH3HPOBAHHONO M aBTOMATH3HPOBAHHOIO HaMepe-
HHA BOABI B MEXKXO3AHCTBEHHBIX H XO3SANCTBEHHBIX OTKpHI-
ThIX KaHaJax ¢ pacxoiom jo 5 m¥/c,

YCTanapanBaOT UX Ha TPAHSHTHBIX BOIOMEPHLIX nocTax,
4 TAKXKe HA TOJOBHBIX y4acTKaX KaHalOB 34 COOPYIKeHHEM
OPH YCIOBHH obecneueHns CBOGOAHOIO HCTEMEHHS JLISI 110-
JYUCHHS OAHO3HAUHOH saBHcHMOCTH Q=F[(H), uto yrpo-
UIACT aBTOMATH3AUHMIO YYe€TA BOALL, a MOANOP OT JIOTKA He
CHHXKAET pacxojla BOJBI FOJOBHOTO COOPYIKEHHS. IIpu stom

|8
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Pre. 6. Cxema sogomepsoro aotka Ilapmaana:

| — nogpogsmufl yuacTok kamana; 2, 4 — KoJoAmW [AAA HAMEPRTEALALIX mnpeos-
pazopateacl; J — pacnoprn; § — roproBHua JAoTKa, 6, 7 — pXogHas cXomsmancs
yacTye, 8 9 — puxoaWas wgactes JNotka; JO, [/l — xoWrpoanHeie pefiEn.

CKOpOCTh BOAH B KaHajge He mpesnimaer 1,5 m/c. Henocra-
10K BJIT1 — C/I0KHOCTh KOHCTPYKILHH.

Craunaprusiit BJIIT (puc. 6) cocrour u3 BXOAHON CXO-
nauteiics (1 :5) gwactH 7 ¢ OTKPBIJIKAMH 6 1J51 CONMPSAKECHHSA
¢ KaHaJoM, AHO (mopor) KOTOpPOro ropHsoHTaJbHO, @ CTeH-
KH — BepTHKaJbHBEIe, Y3KOH 4YacTH (ropJOBHHBI) O IIHPH-
HOH b ¢ AHOM, HMEWUHM NpsiMOoil YKJIOH 3 : 8 H napajiieb-
HBIMH H BepTHKaJbHbBIMH CTEHKaMH; BBIXOJAHOH pacxois-
mefica (1:6) vactu 8 ¢ aHOM, uMmelouHM obpaTHBI YKIOH
1:6, # orkpuiakaMu 9 (CTeHKH BepTHKaJbHbLIE); BepXHeH
H HHXHEH ypoBHemepHbix peek /0 u /], HyJb KOTOPHIX CO-
BHajaer ¢ noporoM (AHOM) BXOAHOH 4acTH;, BepxHero 2 H
HH3KHEro 4 KoJIojlleB i VCTAaHOBKH npHOOpPOB (CaMomuc-
1leB, H3MepuTeaeil ypoBHs), obecrneyHBaloUIdX ABTOMATH3a-
HIO Y4YeTa BOIbl.

[To npmununy neicrsus BJII1 ornocaT K nmpeobGpasoBa-
TesisMm nepemenioro namopa f npu cBoGOAHOM HCTEYEHHH,
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a Takxe JBYX nepemeHHnix [, lig npiu satonjeHHoM Hcre-
uenun (h/H<<0,7). B rugpaBiudecKoM OTHOIIEHHH YCTPOii-
CTBO NpPeACTAaBJfACT JOTOK C KPHTHUECKOH ryIyOMHON H ruj-
pPaBJHYECKHM OTOTHAHHLIM HJH 3aTONAEHHBIM TMPBIKKOM.
Pacuer, Bubop pasMepa H OTMETKH MoOpora JioTKa npo-
BONAT M3 YCJA0BHS obecneuenyusi <¢BOOGOAHOrO HCTCUCHNS
(h/H<<0,7). Tlpn sTOM npONYCKHYIO CNOCOGHOCTH JOTKA
onpeaensior mo gopmyae

Q=0,372b (H/0,305) 570,026, (22)

B ¢opmyne (22) b u H pupaxens B M, pacxon Q B
m3¥/c.

s pacuera JOTKa HYXKHO 3HaTh: MAKCHMAaJbHBIH H MH-
HHUMAaJbHBIH pacXoidb (max, @min H COOTBETCTBYIOLIHE HM
ObITOBLIE TVIYOHHEL BOJH hﬁm kﬁmm; nonepevyHuiii npopuar

KaHaga B BeOpanHoM creope jaas BJIII ¢ ormerkoit nHa;
AOMYCTHMYIO BBICOTY IMOJANOpPa OT JOTKA.

Jas Bu6Gopa pasmepos BJII1 cocrasaena rtabauua 4,
KOTOpas MO3BOJAET MO MAKCHMaJbHOMY pacxoly H Hamopy
onpejneNHTh pasmepnl Jotka (Slpues, 1951).

OTMeTKy ropHsoHTaaLHOTO mopora (aHa) cxoasauehcs
YACTH X BHIYHCAAIT no opmyde

x=y+hﬁm“-ﬁﬂ,?h’, (23)
rae H — Hanop BOAW HaJ NOPOroM, COOTBETCTBYIOWMI Q;
{ — cpeHsEs OTMeTKa ama; hg max MAKCHMANLUAsN rayOnua,

K noayuenHoit orMerke npubasiislorT 3anac, PaBHBIH He
menee 0,1..0,2 m.

[lo oxkoHuaTte/bHO BHIOPAHHBIM OCHOBHOMY pasmepy b
H OTMeTKe nopora mo TabJulle 4 NPHHHUMAIOT OCTaJbHBIE
pasMephl JOTKa, a 3aTeM ONpelessioT ero OTMeTKH.

[Tponyckuas crmocoBHOCTE JOTKOB npHBeaeHa B Tabiu-
e 5.

ITonpasky ¢ uHaxopsatT no rabauile 6 H 3aBHCHT OHa OT
OTHOCHTeJIbHOrO 3aronjieHus h/H. H u h usamepsiior no peii-
KaM Wi AByMs npuGopaMH — H3MEPHTENAAMH YPOBHSA BOLL

YeTpoHcTBa ¢ NIABHBIM OGOKOBBIM WIH JIOHHBIM CTecHe-
HhieM. Hcmoaw3ylor MX Aas H3MepeHHS pacxoAoB BOAH #a
THAPOMEJHOPATHBHLIX CHCTEMAaXx. |

YerpofictBo ¢ noHHBEIM cTecHenneMm (puc. 7,A) mumeer
NOHHBIA NOpOr noJaurona/bHoi Gopmel. Bxoanasi rpanb mo-
pora makjJoHeHa c¢ saaoxecHuem 1:2,5, ropHsoHTajbHAR
CpeflHAs YacTh HMeeT JJAHHY 4,5p, KOHIleBas YacTh HAKJOH-
Has ¢ sajaoxeHmem 1 :4,5.
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1. Ocnoanvte napaserpo. BJII

| Byxs Bypx Liow |l ew Ly W Hr:lu. Hr:i:. Qu'nflé“' Q"n}ﬂ:.
025 078 056 132 135 09 003 060 0003 025
050 108 081 144 147 098 003 080 0006 0,79
075 1,38 — 106 1,56 — 160 106 004 080 0015 1,19
oo 167 131 168 1,72 1,15 005 080 . 0024 162
26 197 1,56 181 18 129 006 080 0038 203
1,50 227 180 193 197 131 006 080 0046 244
1,76 257 206 206 210 135 007 080 0068 288
200 287 231 ‘217 222 141 0,07 080. 0076 3,32
250 347 281 242 247 165 007 080 0,09 4,19

Mlpumegsanne.

Ocrankubie passepsl: anmna rophosuusl L.=061 w; anu-

i pacxoasutefics wacte L,=0,92 m; BHCOTA ODagenus Ana ropaosuau Ah=23 w;

PARNOCTL OTMCTOK NOpora m aua puxoda Ah;=0,08 m: numcoTa cTeHOE cxopsumeR-
Cn wacti Hop=ip,y+0,1..0,2 M OQINAKOBL AAS BCEX MHPHH IOPAOBHALL

5. Pacxodo. 800w (m%c) daa crandaprusix aorxos [Mapwasra
CO CE0000HBIM UCTENCHILEM

H, m

UInpusa ropaosnus A0TKa 8, M

0,50 0,75

0,050 0,012 0,016
0,075 0,021 0,031
0,100 0,033 0,050
0,125 0,047 - 0,070
0,150 - 0,062 0,092
0,175 0,079 0,118
0,200 0,097 0,144
0,250 0,137 0,204
0300 0,181 _ 0,272
(0,350 0,230 0,346
0,400 0,283 0,425
0450 - 0339 0,511
0,500 0,398 0,602
0,550 0,461 0,700
0,600 0,528 0,800
0,650 0,597 0,906
0,700 0,669 1,016
0,750 0,744 1,132
0,800 — -

1,00 1,95 1,50 | 2,00 ‘ 2,50
0,021 0,026 - &% —
0,041 0,051 0,061 —

0,965 0,080 0095 0,126 o

0,092 0,114 0,136 0,179 « 0,222
0,122 0,152 - 0,184 0240 - 0297
0,156 0,094 0231 0307 0,381
0,192 0239 0286 0379 ' 0472

0,272 0340 0407 0542 0675
0,362 0453 0544 0,726 0,905
0,462 0578 0694 0927 1,160
0,569 0,714 0,858 1,148 1440
0,686 0,859 1,034 1,385 1,740
0.808 1,015 1,222 1639 2058
0,938 1,179 1,420 1,908 2,399
1,075 1,363 1630 2,193 2760
1,219 1,535 1850 2429 3.140
1,370 1,725 2083 28056 3,530
1,526 1924 2323 3340 3950

- 21302573 —8920——4.880

YerpofictBa ¢ 60KOBHIM crecHenHeM (puc. 7, B) Bhaua-
Jie CYXKaioTcs, 3aTeM HMEIOT TIOCTOSIHHYIO IIHDHHY, a KOH-
nesas vacrb pacwupsercd. Kosdduunenr sansoxkeHHsA cTe-
HOK BXOJHOro y4yacTkKa paseH 1:4, a KoHUeBoO#
| :6,5. lnuna yyactka ¢ mocrosiHuoil mHpuuoi 6,5p.

HaCTH
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6. [Tonpaska q (afc) Ha aaronaenue dan aorka [apwanrsa
¢ wupunol zopaosunsl b=1 m

hiF

MMpusevanye

0,75 0,80 0,85 0,90 0,95

0,050 0,005 0,006 0,007 0,009 0,014
0,075 0,006 0007 0,009 0,012 0,020 Has b= 1 3HAYEHHS
0,100 0,006 0,008 0010 0016 0,027 ymuHOokawTea HA Ko3didu-

IHHEAT

0,125 0,007 0,009 0013 0,020 0,036

0,150 0007 0,010 0015 0026 0,046 0,57 npu b=0,50 m;
0,175 0,008 0012 0019 0,032 0,057 0.79 ¥ b=075 M:
0,200 0,019 0014 0,022 0,038 0,068 1,20 » b=1.25 M
0,250 0,012 0019 0031 0053 0,095 1,39 » b=1,50 wm:
0,300 0,015 0,025 0041 0071 0,124 1,52 » b=1,75 M
0,350 0,019 0032 0,053 0,090 0,157 1,76 » b=200 m
0,400 0,024 0040 0067 0,113 0,192 1,94 » b=27256 m:
0,450 0,029 0,049 0,082 0,137 0230 211 » b=250 m:
0,500 0,036 0060 0099 0163 0271 228 » b=3,00 m;
0,550 0043 0072 0,118 0,192 0,314 2,45 » 6=3,00 m;

0,600 0,051 0,085 0,138 0222 0,360
0,660 0,060 0,099 0,159 0,254 0,408
0,700 0,069 0,114 0,182 0,288 0458 k= p0.815
0,750 0,080 0,131 0207 0325 0,510
0,800 0,092 0,148 0,234 0,362 0,564

Ilpu nnaBnoM nAoHHOM H GOKOBOM CTECHEHHH YCTpOIiCT-
Ba MOrytr paboratbh co ¢BoOOAHBIM H HecBOOOIHHIM HCTeue-
HHEeM, 4YTO BJHAET Ha HX MPONYCKHVIO ¢nocoOHOCTS.

A
= Xu&gﬂ i Sl *‘f I
SNV = Al s S
{a JE ’ﬁ;’#ﬂj - a [ hem™y I/
[ i
| A £y
_FW—EE_IEE —— 5 Al ‘_;_-E_.-l# = — g, b Lo
7 U T
FFa | s | M 55 L SR T
—i—_-'.’&" f = Vo L4

5 =

Pue. 7, Cxema yerpoiictsa ¢ NOHHWM cTecHenHeM (A) B ¢ nnasnbiM
OoKoBEM (B):
i — cpodoaHoe pcredcHue; O — 3aTONJgeHHOO,
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Mas yerpoificts ¢ 10HHBIM CTECHEHHEM pacXofl omnpeje-
Jastior no gopmyJe:
i cBOOOAHOrO HCTEYEeHHS

Q=1b ]/ g (he*—he?®) hohy (24)

2 (ato, hz— o hy)

HJH

Q="0v/1,25hg; (25)

JUIs HecBOOOAHOro HeTeYeHHs
s ghs*— (hy+p) E]hlhi 26
Q b]/ Ll (26)

rae Q — pacxon, mpoxoasupiii uepes yerpolicTBO; b — mupuua coopy-
Meina B cBety; h; —ray6HHa BoAW B HHkHeMm Gbede; he — raybuna
BOJAB B cAcaTOM ceueHHH; Ay — rayOGHHA BOAW HA BLIXOJAE H3 T'OPH3OH-
raauiofi (anA cymusawmefics na BHXoAe H3 cy:KeHHoil) yacTH yeTpoii-
crna; hy —raybuHa BoAM Na BHXojAC H3 FrOPH3OHTAABHOR YacTH AOH-
Oro nopora; p-~— BHCOTa NOPOTa; @y, — KOPPEKTHB KOJHYECTBA JABM-

menna B ocevennn I—1, uul=i; (o, — KOPPEKTHB KOJIHUECTBA JBHKe-
un B ceyennn I1—11, o, = 1.

[Tponyckuyio cnoco6HocTs yerpoiicTBa ¢ GOKOBBIM cTec-
HEHHEM /151 CBOOOJHOrO HCTEYCHHS BBHIUHCAAIOT no (opmy-
de (24), a aia HecBOGOAHOro no (opmyJie

— g(ha®—hep®) bhihy 97
Q b ztﬂnlﬂhg'—ﬂulbm‘]. { }

st u3Mepenusi ypoBHsi BOALI B YCTPONCTBE ¢ JOHHBIM
HJIH OOKOBBIM CTCCHEHHEM HeoOXOJHMO B ceuyeHHH [ — I
i I — Il ycranoBuTe H3MepHTeNbHBIC PeflKH WJIH CAMOMHC-
ol Tlo H3MepeHHBIM YPOBHAM ONPEMESIOT PACXOL BOALI
Aasa cBo6oHOro HereueHus no Gopmyaam (24) u (25), aas
ecsobonaHoro —(26) u (27).

Hast cBoGoanoro mcteuenus npu pacuere pacxoga Boabl
no gopmyae (25) A4 H3MEPEHHS! YPOBHS MOMKHO HCHOJIb-
30BaTh OAHY PeHKY MJIH OJHH CaMOMHCEll, MOCTPOHB KPH-
Byio Q=Ff(h), a 3aTem monb3oBaTLCH €10 B mMpouecce IKe-
nJayaTalHs,

Bonomepnoe ycTpoiicTBO TpaneuempaJbHOro CeyYeHMs
Aasi xanaaos. llpepnasHaueHo AAS MeXanH3HPOBAHHOTO M
ABTOMATH3HPOBAHHOTO YYeTa BOABI Ha OTKPHITHIX KaHaJgax
C pacxomoM 10 2 M%/c, TPAHSHTHBIX H rOJIOBHBLIX YYacTKOB
MEKXO3AHCTBEHHBIX H BHYTPHXO3SHCTBEHHBX KaHAJIOB npH
OTCYTCTBHH NEPEMEHHOTO MOANOpa B HIXKHeM Obede. Cko-
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pPOCThL TeueHHs B Kanane joiaxua Ouith He Gonee 1.5 wm/c
(Banentunn u ap., 1977).

Ero pgocronncrBa: G60JblIOH AHANA30H - YUHTHIBAEMbIX
pacxoNoB Qmax/Qmin=>10 pas, cBo6OAHO NpPOMyCKaeTr mo-
BEPXHOCTHLIE H JOHHLIE HAHOCHI. '

Bopomephoe ycrpoiictBo (puc. 8) cOCTOHT H3 OeTOHH-
POBAHHOTO y4acTKa KaHaja J TpancueHjajbHOro CeueHus,
HIHDHHOH Mo ANy bx=0,25...1 M u 3aJ0XKeHHEM OTKOCOB

=0,5 nau 1, crpourensHoit Buicotofi hyx=0,5...1 M, Go-
KOBOil TpaneueHaanbHoil anadparmMuel 2, cocToAllel H3 ABYX
CHMMETPHUYHBIX NJACTHH, H3TOTOBJEHHLIX- H3 JHCTOBOH CTa-
JIH TOJIHHOM 4...5 MM, CKPenJIeHHBIX CBEpPXY H CHH3Y YroJ-
Kamu mupunoii 40..50 mm. Illupuna puacdparmbl no auy
be=0,8by, nosepxy B=0,8by, 3aneaka » orkocs — 100 MM,
HAuadparmMy sajeabBaloT B OTKOCH KaHajla B CTBOpe Ha
paccrosinuu 5b ot nxona. Konogen 4 nmeer yakyio (10 mM)
leJb 5, pacnosoxkennyw Ha paccrosinui [==(1...2) hg, B KO-
TOPOM YCTaHOBJieHa peiika 1.

TpaneueusaabHoe BOAOMEPHOE YCTPOACTBO paboTaer mo
OPHHILHNY THAPaBAHYECKOTO CONPOTHBJEHHS, CO3/al0Uero
Hamop BOJABI 3a CYeT paBHOMEpHOro mo raybuueée GOKOBOro
CKATHA NMOTOKA W OTOrHAHHOrO (HE3aTOMJIEHHOro) MNPhiX-

b o
f
f_..
ni ig
| s
- ||: e
N
=56 :
)

vt
Puc. 8. Cxema BOZOMEpHOro yctpoficTBa JiA KaHAJOB rpanmﬂmanhnn

ro Ce4eHHA:

! — konTpoasusie pefign; 2 — anadparma; 3 — Gerounponanusll ywacTok Kanana:
41— Kojofen MOA MIMEpHTeALHWA npeofpasopaTens; §— mens, COCANNAKMAR
Kanan ¢ KONOJIEeM. :
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Ka, o6ecneyHBalollero He3aBHCHMOCTL pacxoja OT pexXuwma
notroKka B HH¥HeM Obede [0 OTHOCHTEJBHOr0 3aTONJeHHS
h/H<<0,8. . .

Has rugpapiHyeckoro  pacuera HeoO6XoaHMO 3HATh
Qmax — MAKCHMAAbHbIA pacxojl BOAL B KaHale; { — YKJOH
Kamana B 30He nocra; by— WHPHHY NO JAHY; Hx — CTPOH-
TeJBHYIO TAYOHHY; M — KO3(Q(HIHEHAT 3aJI0KEHHS OTKOCOB,
n — Ko3(ppHUHEeHT WepoxoBaTocTH; hs — OBITOBYIO ray0OH-
HY BOAL B HHKHeM Obede nmpH Qmax (Onpejpensiior pacue-
TOM, JJa paboTalolnero KaHajla OHa H3BecTHa).

Jlas pacuera BOAOMEPHOTO YCTpPOHCTBA NOJB3YIOTCHA
(popMysiOil pacxona BOJHI:

Q=m(bx+0,8mH)Hy 2gH ki, (28)

rae by — mWMpHHAZ Kagada nmo Any nepes aHadparmoit; m; — NpHHEATHIA
Koa(pRIHEAT 3aj0menns O0TKocos;- M/ — Hano) uajp noporom anadpar-
MEl; Re — KO(DQHUHEHT CxkaTHA HoToKa, Re=0,8; m — koapduuuent
pacxoaa, KOTOpHHA oOpHeHTHpOBOUHO Npuuumaerca 0,43 aas KaHaaos ¢
m=1 n 045 aaa kawamos ¢ m;=1005; g-—ycxkopenne cpoboanoro
naneHus.

3uan by 1 my, no sroit gopmysae noabopoM HAXOAAT Ha-
nop H npn H3BCCTHOM Qmax.

3ateM, BRIMHCAHB OLITOBYIO rayOuuy fig B nHxKueM Obe-
(e, cpaBuusaior ee ¢ /1. Ecan oTHOCHTeABHOE 3aTONJIEHHE
he/H<0,8, To Oyaer He3aTONJeHHHIH peXHM H OJAHO3HAY-
nast sasucumMocth Q==f(f). B nporusHOM caydae Halo
MOAHATH NMOPOT BCEro y4yacTka BOJIOMEPHOro YCTPOHCTBA HJH
34 HHM YCTPOHTh nepenaj. |

PacxoJl BofLl H3MEPAIOT CHCTEMATHYECKH M0 YPOBHEMEp-
HOH HJIH pacxojoMepHOl peHke. B meppom ciyugae cocran-
Js10T TabJauNy pacxoloB, BO BTOPOM pPCHKY rpaayHpYIOT B
eAHHHIIAX pacxo/la (HaHOCAT pacXoJHble eJeHHs), IOJb-
3ysicb popMysIOl MPONYCKHON ¢nocoGHOCTH

Q==3,55m (by+0,8mH)H) H, (29)

rie Q —pacxox poid; 3,55 — KospHUHERT NpPONOPHHOHANBHOCTH,

3.55=rkey 2g; bx— mupuua. xkanana no jny; H —wuanop na nopore
yerpoficTBa; m — K03 QHUREHT PacXoia, KOTOPHI OpPHEAT AR KaHa-
JoB ¢ my=1 u wmHpuuoft b,=0,25..1 m, pasumm 0,447—(0,007/H),
a nan Kavanos ¢ my=05 H b,=025..1 m— 0,467— (0,0034/H).

ABTOMATHSHPOBAHHBIA YYeT BOABI OCYIMECTBJAIOT C MO-
MOLLBI0O H3MEPHTEJBHOro npuGopa ypoBHA BOJAH.

Boagomepnoe ycrpoiicTBo jJs A0TKOBHIX Kananos. [Tpe-
HasHa4YeHo VIS CHCTEMAaTHUYCCKHX H3MepeHHil pacxoja Bo-
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Puc. 9. BogoMmepnoe yerpoiicTBo LA JIOTKOBHX KaHAJOB!

a— cxema yerpofictpa; [ — noToK: 2 — oTBepCTHE B NOTKe; J— CTHK JOTKOB;
4 — mguadparMa; 5 — gouTpoabHan pefika; 6 — Koaofen: 7 — HMOyascuan TpyGKa;
6 — cxema amadpparmu: / — pepuwnEa Awadparmel; 2 — AUHHA, COOTBETCTBYIOILAN
dopMe BHYTPCHHUErO CEYCHHA NOTKA: J— YroNOK ANR MECTEOCTH KOHNCTPYKIHA;
4 — popocausAmfl Bupes auadparsn; A — dopmMa KpOMKN DOAOCATHBHOTO BHpPEe3la.

nul B Kaunanax c rayounoi 04..0,8 M, napameTrpom ¢GopMmul
p=0,2 m u 0,35 M u ray6unoii ceuime 0,8 u 1 m (puc. 9).
Mcnoar3yior ero B KauecTse BOJOMEpPHOTO YCTpPOHCTBA TpaH-
3HTHOTO BHYTPHXO3AHCTBEHHOr0 BOJOMEPHOro mnocra npH
HaJIHYHH 3anacoB BLICOTHI JIOTKAa Hajl ypoBHeM BOJAH (Ba-
neutuuu, 1975, 1976).

OcHoBo#l ycTpoiicTBa SIBJASIETCA YCTaHaBJHBaeMasi B JIO-
TOK Merajaanyeckana anadparma, obecneyuBaiollas papHo-
MepHoe GOKOBOE CyKaTHe MOTOKA.

dopMy BHYTPEHHEro OTBEpPCTHA AHAa(parMbl paccuHThI-
BAIOT 1O ypaBHeHHwo (npu k,=0,8):

x=V 2p.y ko, (30)

rae p; — napamerp GopMH CTaHAapTHOro J0TKa; Re — KoaddHuHeHT
CHATHA notoka (OTHOWEHHe MaoulajeH AHBOro cevyellHsa B CTBOpPC AHAa-
¢bparMel H B NOABOAALLEM pycae); X, i — ropHsoHTaJAbHaA H BepTH-
KaJabHaA KOOPAHHATH OTBEPCTHA AHA(pparmol.

OcranbHble paaMephl auadparMbl noaGHPAIOT C yYETOM
rabapuTOB CTaHAAPTHHIX JOTKOB.
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Huxnss kpoMka oreepcTHs anadparmsl JoJXHA pacno-
JAraThCd Ha ypoBHe JHa KaHaJja, yToOhbl He BO3HHKAJIO npe-
ATCTBHIA TPAHCHOPTHPOBAHHIO HAHOCOB B HHXKHHH Obed BO-
JIOMEPHOrO MOCTA.

[Tpuauun peficTBHS BOAOMEPHOI0 YCTPOHCTBA OCHOBAH
A CO3JaHHM peXHMa MCTeyeHHs uepe3 aHadparmy B BHJE
OTOrHAHHOrO NPLIXKKA,

Pacxon soabl, npoxoasiiuit yepes auadparmy, 3aBHCHT
TOJALKO OT Hanopa nepej Heil W onpejeasiercs no opmyJae

Q=8,351 (14-Lke?) ke H?Y P, (31)

rae Q@ — pacxog Boau, ¢ — smoupHueckKHil xKodpPHUHENT, YYHTHBAW-
Al ckopocte noaxoaa; M — nanop Boan nepea AHadparMmol, HaMe-
prembifi ¢ nomowbio pelikn HAM npuGopa, ycTaHABAHBAEMHX B YCHO-
KONTEALHOM KOJIOAUE HAH HeNnoCpeACTBEHHO B Kanane.

Ilocne pana npeobGpasoBauni dopmyaa (31) mnpumer
B
Aas aotkoB rayouHon 0,4...08 M u nmapamerpom (opMbl
Pa=02 M

Q=3,553[0,343} (0,00064/H) | H*, (32)

L 10TKOB ray6uHoit cebime 0,8 M u napamerpoM ¢opmul
Pa=0,35 m.

Q=14,969[0,343} (0,00214/H) ] H>. (33)

Y4yacToK KaHasa Ha PAacCTOAHHH He MeHee ABYX CEeKIHI
JOTKA 10 H nocJe jaHadparmbl A0JKeH ObLITH NMpAMoJHHENH-
oM, Tlpn stoMm B HipKHeM Obede JOJMMKEH OTCYTCTBOBATh
NOJMOPHO-NEPEMEHHBIH PEXKHM.

PukcHpoBaHHble pycaa (KOHTpoabHbie pycaa). Ilpeaua-
AHAMeHBl LIS NePHOJHYECKHX (KOHTPOJABHBIX) M CHCTeMAa-
THYCCKHX (eXKeJHeBHBIX) H3MepeHHil pacxoma BoAH B OT-
KPLITEIX KaHaJax H BOJOTOKAX NMPH OTCYTCTBHH HAM HEBO3-
MOMKHOCTH NPHMEHEHHST INPYTrHX crnoco0OB H CPEJICTB H3Me-
PEHHA HA TPAHSHTHLIX (KOHTPOJbLHBLIX, 0aJaHCOBHIX) BOJO-
MEpDHBIX MOCTAX, a TaKMe Ha roJIOBHBIX YUacTKaX KaHaJoB
NPH OTCYTCTBHH NOAMOPHO-NEPEMEHHOTO PeXKHMAa JBHIKEHHSA
notoka B pycae (puc. 10).

BoaomepHuii moct coctout H3 (uKcHpoBaHHOrO (6ero-
HOM, MJIHTAMH H JP.) y4acTKa BOJAOTOKA [/, €can noceaHuil
MPOXOAHT B €CTECTBEHHOM pycJe, KoTophiil ponxken obecne-
HHBATD HEPA3MBIBAEMOCTb pPycja H €ro He3amJasicMOCTh NpPH
MaJblX CKOpOCTAX TeueHus. Jaumna yuacrka [ep=(5...
10) homax, HO He MeHee 5 M [af MaJblX KanaJos H He 6o-
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Pue. 10. Cxema dHKCHpOBaHHOTrO pycaa:

| — dugcHpoBaliLIR yYacToOK; 2-— CTBOD € MOCTHEOM; J— KONTpPOALUARA
pefixa; 4 — xoaopen: & — WMOyaAncHan TpyOKa.

gee 30...00 M nas GoapwHx. dta Aanna obecneunpaer 06-
pa3oBaHHe MeIJIEHHO H3Mensawuerocs (napannejabHo-cTpyil-
HOro) ABHXKEHHSA MOTOKAa B FHAPOMETPHUYECKOM cTBOpe 2 H
pacnojioXKeHHe YCTPOHCTB AAA H3MepeHHs YPOBHS BOJHI.
Ha ¢uxcHpoBaHHOM yuacTKe pacnojaranoT THAPOMeTpHue-
CKHil CTBOp 2 ¢ MOCTHKOM JUIsl H3MEepeHMH pacxona BOJBI.
Hna mWHPOKHX H rAYGOKHX pyces BMECTO MOCTHKA NMPHMEH-
I0T JIIOJbKH, JIOJKH, MAapoOMBbl HJH cHelHanbHBle AHCTaHIlH-
OHHBle rHapoMmerpuuyeckne ycranosku I'P-70, T'P-64. Creop
BuiGHpalor Ha paccrosiiuu ly==(0,5...0,6)/.p oT Hauana yua-
ctka. B cTBOpe ycraHaBiMBAalOT YPOBHEMEpHYIO peHKY J
(CTaHLapTHYIO HWJIH MOPCKYIO), Ha KOTOPOH OTMEeTKa HYJb
COBMajaer ¢ JAHOM pycJia, BLIHOCHOH KoJjopell 4 — ¢ H3me-
pHTeJeM YPOBHS BOJBI.

[Mpr Qmax/Qmin=15 ¢}uKcHpOBaHHOE CCUEHHE MOMKHO
AeJIaTh CTYNEHYATHIM HJIH NOJHrOHAJAbHLIM, TO CCTh ¢ GoJjce
Y3KO# 4acThio Mo AHY JJisi H3MEPEeHHS MalhX PacxojioB.
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[Mpunuun pefictBia (yuera BOABI) KOHTPOJABHOTO pycaa
JAKMI0YAeTCH B MOJYYEHHH OAHO3HAYHO 3aBHCHMOCTH pac-
xojia Boasl ot rayOGunbl (ypoBHsi) Boaw Q==f(h). Iy 3a-
HHCHMOCTh MOJIYY4a2lOT MYTEM TPajyHPOBOYHLIX (mepHojHye-
CKHX, KOHTPOJIbHLIX) M3MEPeHHH pacxoia BOABI B rHAPOMET-
PHYECKOM CTBOpPe BepPTYIIKON OCHOBHBIM METOAOM «IJI0-
11La/lb — CKOPOCTH»,

[Mpu ycroitunsoit saBucumoctn Q=[(h) BosmoxkHa aB-
TOMATH3AlHA yYeTa BOJALI MO OAHOMY H3MEpAeMOMY napa-
merpy h. Tmjpapianueckuit pacuer A NoJy4eHHs 9TON CBH-
34 cJelyeT MPOBOAHTL Mo 3aBHcHMOcTH (1).

['papyHpoBKY BOJAOMEPHOro mOCTa H H3MepeiHs AAf
KOHTPOJIA 3aBHCHMOCTH Yallle BCEro BHIMOJHAIOT PYCAOBBIM
METOJI0M, KOTOpHIH 3akKJoyaeTcs B OnpeaeJeHHH pacxojia
M0 H3BECTHHIM reOMETPHYECKHM mapamerpam pyciaa (mio-
Nans NomepeyHoro CEUcHHsi) W THAPABJIHYECKHM mapamer-
pam moToka (cpeaHsis CKOpPocThb). B 3ToMm ciaywae nponyck-
Hyio cnocobHocrh KaHalla HJAH €CTCCTBEHHOro BOJAOTOKA
onpenensior no obmei Gopmyse

Q=uwv, | (34)

E

rjpe Q— pacxoj BOoALl B KaHaje HJAH eCTeCTBCHHOM pyche, © — IJao-
@Ak NONEPEYHOrO cedMCHHA KaHakma B CTBOpPE H3IMEpPEHHA, U — CPeAHAR
CROPOCTb B TOM K€ CTBOpE.

OO6bl4HO JuIs MpaKTHYECKHX IeJicit pacxon (yHKIHO-
HaJibHO CBA3LIBAIOT ¢ KAaKHM-HHOYAbL mapaMeTpoM MNOTOKA.
Hame Bcero TakHM mapaMeTpoM sBJAfeTcs raybmHa mnoro-
Ka h. Torpa mas kaxuoro crBopa Q=[(h). dra 3aBHucH-
MOCTh MOKeT OBiTh HCNOJB30BaHa JiIsl ONpeAe/eHHs pac-
X0jia BOJILI NO H3MEPeHHOH ryayGuHe.

[lromane nonepedynoro ceyeHusi B BHIGPAHHOM CTBOPE
o0bIYHO H3MEPAIOT pellkoft ¢ NoJCaHTHMETPOBHLIMH JjleJie-
HHAMH, HHBEJUPHOH pPefKOH, HHUBEJHDPOBKOH WJIH JAPYrHMH
H3IMCPHTEJLHBIMH CpeicTBaMilL.

CpeliHiol0 CKOPOCTh JABHIKEHHS B cTBOpe (HJH MO OT-
JeJIGHBIM  3JIEMCHTAPHBIM MJIOIIAIKaM — BEPTHKAJSAM) H3-
MEpSAIOT  BePTYMIKOH, MNOMJIaBKaMK, THAPOMETPHYECKHMH
TPYOKaMH, NATUHKAMH, SJEKTPOJHTHUCCKHM crnocoGoM, ¢ 1o-
MOLLbIO H30TOMOB H JPYrHMH METOJaMH H H3MEpPHTEJbHHI-
MH CcpeAcTBAMH. B KHHre paccMOTpPeHO H3MEpeHHEe CKOpo-
CTEH TOJNBKO THAPOMETPHUYCCKHMH BCPTYIIKaMH H [ONJaB-

KaMmH, TaK KaK Jpyrue cnoco6Gbl He HAlLJIH NMPHMEHEHHS Ha
OPOCHTEJBHBLIX CHCTEMaXx.
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[Tpn pycaoBoM MeTode H3MepeHHsi pacXoja BOABI Bbl-
NOJHAIOT chaeayomue paborui: BHOOpP yuacTKa Kanajla M
CTBOPA Al H3MEpPeHHS, pasOHBKa Y4acTKAa HA BepTHKAJH
H 3akKpemyieHne HX, H3MepeHHe JIOLlajAH HOMmEepPeYyHOro ce-
YCHHSI MEKAY BEPTHKAJAMM, 3aMep CKopocTell, ompejese-
HHE N0 H3MEPEeHHLIM MJOWlAAH H CpPejHell CKOPOCTH 3Je-
MEHTAPHBLIX PAacXoJ0B NO BEPTHKAJAAM HJH IJIOLLAJIKaM, a
3aTem CYMMapHOToO B KaHaJje.

Yuactrok KaHajaa jJs cTBopa BuiOHpaloT, cobaionas cae-
AVIOLLHE YCJAOBHSA:

OCb KaHaJia JoqxHa ObTh NPAMOJUHEHHOH HJIH HMeTh
HE3HAYHTEJbHYIO TJABHYIO KPHBH3HY;

ec/iH KaHaJ o0JHIOBAH, TO OTKOCH €ro AOJMKHHE ObITh
YCTOHUHBBIMH, & NPO(PHJIb NMOMEPEYHOro CEUCHHA HE HMETb
pe3KHX H3JOMOB JHHHH JHA;

npH 060PYAOBaHHH TMOCTOAHHOTO BOJAOMCPHOrO IOCTA B
HAMEYEHHOM CTBOPE HE JAOJMKHLI BO3HHKATH KPHBHIE TOJ-
Mopa HJAH crajfa OT HHKEePACHOJOMKEHHBIX THAPOTEXHHYE-
CKHX COOPYKeHHH WJH YYAaCTKOB C H3JIOMOM jAHA (Aaf 0JHO-
PasoBLIX H3MEPEHHII 3TO ycJjoBHe He 06s3aTebHO);

BLHIOPAHHBI YUACTOK He J0JKEH OLITh 3apPOCIIHM;

obuwas AJHHA NPAMOJHHEHHOro yuacrka JAoJKHA OHThb
He MeHee (4..0)B (B — mupnna KaHaia npH MakcHMaJb-
HOM €ro HanoJHeHHH).

Paccrosanne or suiOpanioro cTBOpa 0 HHIKEJCKAILEro
NOANOPHO-PETYJIHPYIOILEr0 COOPYKEHHA MOMKHO BLIYHCJIHTD

nmo gopmye

L=k(Hmu;"l), {35]
rae k — xosdpduunent sanaca, k=\1; Hmax — Makcumaasnaa raybu-
Ha BOABl Tepej COOpPY:KeHHeM; [— YKJAOH AHA KaHala MeXay cTBOpOM

H NOANOPHO-PEryAHPYIOUIHM COOpPYHKEeHHEM.

Ecnu ycrpanBaemulii BogoMepHHil noct Gyjaer nocro-
SIHHLIM, TO pycio sakpenasior. Illupuna saxkpensensoro
y4acTKa 3aBHCHT B OCHOBHOM OT reOMETPHYECKHX pasme-
POB NOMEPEUHOro cevyenHs KaHajua H Jo/DKHA OHTH He Mme-
Hee 2.3 M. Korpa Jqoxe KaHaja BBIIOJHEHO H3 MJOTHLIX
FPYHTOB, €ro MOMKHO HCMOJb30BaTh 0e3 3aKpemeHus, Ho
NPpH 3TOM HYXKHO NPOBEPATH PasMephl ero IomnepevyHoro ce-
YEeHHS He pexke OAHOro-ABYX pas B MecsliL

Ja5i H3MepeHHs CKOPOCTeH TEUeHHs B CTBOpPE Ha KaHaje
HCOOXOAHUMO YCTPaHBaTh CTallHOHAPHLIE (HA NOCTOSIHHBIX
BOAOMEPHBEIX IIOCTAX) HJIH NEpPeHOCHHe (Ha BPEeMEeHHLIX)
MOCTHKH HJAH Joabku. Ha mocTHKe BhNojHAlT pasGUBKY
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pepTHKAaJedl ¢ MoMOmBI0 KPAacoK HJAH NMPOCTOro Kapanjaaiua.
PacerossHHe MeMKAY CMEXKHBIMH BEepPTHKaAAMH OOBIYHO TPH-
numator 0,1; 0,2; 0,5, 1 M U T. 4. B 3aBHCHMOCTH OT ILUHPH-
bl Kapagna.

B oGaunoBanHOM KaHajie TpaneuenaaabHoil (Gopmbl Mo
CPABHEHHIO C CTeCTBEHHBIM BOAOTOKOM (MaH Ge3 o0JHIOB-
KH) 4HCJ0 BEPTHKAJEH 3HAYHTEILHO coKpauaercs (MakcH-
MaJbHOE YHCN0 HX — WIeCTh): Kpalune nasnauaoT nocpe-
JHHEe OTKoca (MexAy ype3oM BOAB H JHHHEH nepeceyeHHst
OTKOCA W JAHA), NPOMERKYTOUHBIC — Ha JIHHHH NepecevyeHHsA
JiHa W OTKOCa, CpeAHHE — B CpelHell 4YacTH JAHa KaHanaa.

B stom ke crBope A0JKHB OBITh H NMPOMEPHEIC BEPTH-
KaJaH, MO KOTOPBIM ONPEACASIOT 3JeMEeHTaPHLIC MJI0LLA[LH
MEKAY HHMH H BEPTHKAAH /I H3MCPEHHs CKopocTei, 0Ony-
HO COBMELlAaeMbLie ¢ NMPOMEPHBLIMH.

[Tocae uamepeHHs CKOPOCTH BEPTYIUKON H BBHIMHCJEHHSA
pacxoja BOJAL MO CEYEHHIO MOTOKA N0 KaXJIO0H BEePTHKAJH
HAXOAAT SJAEMEHTAPHLIH pacxoid, PaBHBEIH NPOH3BEACHHIO
cpefHeii CKOPOCTH Ugp Ha ec rayGuuy h

g=veph (36)

i pacnpejiesieHHe ero no LHPHHE >XHBoro ceueHus. I'ayGu-
LI MO BEPTHKAJASAM H PacCTOAHHE MEHKAY HHMH 3aMEpsiIoOT
COOTBETCTBYIOLIAMH H3MEpHTEJLHLIMH npHOopaMu, a cpei-
HHE CKOPOCTH H3MEpPSIOT Ha 3THX K€ BCPTHKaJAX B He-
CKOJIbKHX XapakTepHBLIX TOYKaX, 3aTeéM HX BLIYHCAHIOT MO
cooTseTcTBylomuM ¢dopmyaam, Ha npakrnke cpeanue cko-
pocTH Ha BepPTHKaAfAX OOBIYHO ONpPeleifiloT TPeXTOYeuHLIM
METOJOM — H3MEpPEHHe CKOPOCTH B TOYKAaX, pacnoJoxen-
HBIX IO BepTHKaaH Ha paccroauun 0,2h, 0,6h, 0,84 or no-
BEPXHOCTH BOAB. B 3ToM ciyuae vep onpegensior no ¢op-

MVJe
Unp= {ﬂn,ﬂh.‘l‘ Euﬂ.ﬂh"!‘ UO.E}:}JMr (3?}

rAe Ug,h, To,eh, Uo,sh — CKOPOCTH TEUeHHA MOTOKA, H3MEpeHNBe TO Bep-
THRaAH Ha rayGune 0,2k, 064, 0.8h.

HHorga npH manablx rayOnHax BOAL B KaHaJje MoJb3y-
IOTCH JIBYXTOMEYHBIM METO0JIOM, MPH KOTOPOM CPeAHION CKO-
pPOCTh BHIYHCASIOT 110 dopmyae

Uep= {Un.ﬂl"l'uﬂ.ﬂ'-h) [2. (38)

A1 cnocobul obeciieunBaioT gocratouno Tounoe (£2..3%)
AJIi NPAaKTHKH onpejejeHHe cpejiHell CKOPOCTH.
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[Ipy H3MepeHHH CKOPOCTH Ha BEPTHKAAAX C MaJhIMi
rJyOHHAMH, KOTJa HCHOJb30BaHHE BEpPTYIIEK Ha rayOHHE
0,81 HeBO3MOXKHO, NPHMEHSAIOT OJTHOTOYEUHKIH MeTox. B sToM
cjlydiae CKOPOCTb Ha BCEX BEPTHKAJAX H3MEPSAIOT TOJLKO Ha
rayGune 0,6h or nopepxHocTH BoAH. Beposrnas ommGxa
npu oAHOTOUEYHOM cmocobe cocramasier -+5...6%. v

O6paboTka GOABLIOro SKCNEPHMEHTAJILHOTO MaTepHala,
NOJYYEHHOTO B pe3yJbTaTe H3IMEpPCHHH CKOpocTeil B MOTO-
Ke B HAaTYPHBIX VYCJIOBHAX Ha OPOCHTENBbHBIX CcHCTeMaX
YCCP, noka3ssiBaer, 4T0 peKOrHOCTHPOBOUHEIE KOHTPOJIbHBIG:
H3MEPEeHHsl B PyCJax ¢ AOCTATOYHOH IJIs NPAKTHKH MOTPenl-
HOCTBIO (/10 5...7%) MOXKHO MPOBOAHTH B OAHON pempeseH-
TATHBHOH TOYKEe NMOTOKAa, 4 MMEHHO: MO OCH €ro, Ha rjyOuae
0,85k oT MOBEPXHOCTH, TO ecTh "

i Ui sen. (39')1

I[To nanmmbiM  HaTYypHEIX HaGMIOACHH, NPOBEPEHHHIX
T. II. Paguenko B naGopaToOpHLIX YCIOBHSIX, ITOCTPOCH rpa-

¢ux (puc. 11) sapucuMocTH
Br/B={(hx/hs),

rie B: — paccroanne OT ypesa BOAL 10 TOUKH, e ONPELENsIOT Uep:
B — mHpHHA NOTOKA Mo Yypeay Boas; A, — rayGuua, Ha KOTOpOil Ha-
XOAHTCA TOYKA € Uspi fin — ray0GHHa BOZH Ha BepTHEAJH.

Ha rpajguxa Buano, uto B npenenax 0,23<-B./B<0,67
CPEAHIO CKOPOCTh MOXKHO H3MEPHTh JOCTATOYHO TOYHO HA
raybune 0,85h.

[Tepex u3MepeHHeM pacxofia BOABl BEPTYIIKOH Heo6Xo-
LHMO: [POBEPUTH HCINPABHOCTH BEPTYUIKH, BCeX NpHHAJI-

hy/fe
1 T ” Gl #_ s 5 o
ﬁ:ﬂ ] @ = -
EE o :
q /
0z | \
i a8 & |
T e T TS TSRS S T

Pue. 11. I'padnx aasucumocti B./B=[(l/h).
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JCKHOCTEH B npHenocobeHuii K Hell — npaBHAbLHOCTE cOOp-
Kil OTAGJNBHBIX Y3JI0B, 6€30TKa3HOCTh HAEHCTBHA 3JeKTpHYe-
CKOfl CHrHAJH3allHH, CeKYHAOMEpa, HaAEHKHOCTh KpemJieHHd
ACTeH M T. A.; ONHCATL COCTOfIHHe KaHajla H oDCTaHOBKY
pabotel (Mo ycTaHoBJEHHOH (opMe) NMpH onpeieJeHHH pac-
X0/1a YPOBHA H rayOHHBE BOALI; HAMEPHTL CKOPOCTh TeUeHHS
I OTJAeJLHBIX TOYKAX MKHBOrO CeYyeHHs KaHaJja 1o THAPO-
METPHYECKOMY CTBOPY.

JlanHuie HaOMIONCHUIT M H3MEPEHHH 3aHOCAT B JKYpHaJ,
rjle 3anucHBaloT obulee YHC/IO CHrHAJIOB BEPTVIIKH 32 Bpe-
M5l H3MEpPeHHs CKOpocTH B Touke. OOBIYHO NPOLAOJKHTEb-
HOCTH H3MepeHHs B Touke He menee 100 c.

HamepeHnss CKOPOCTH BOAB BePTVIIKOH NPOBOAAT CJe-
nyiomum obpasom.

Ha kamaoii BepTHKalH NOOYEPCIHO HA COOTBETCTBYIO-
e rayObHHe OT MOBEPXHOCTH BOAB YCTAaHABJIHBAIOT Bep-
TYILKY.

Ilepen naMepenneM B KaXI0H TOUKC ONHHM-ABYMS CHT-
HAJIAMH NPOBEPAIOT CHrHAJH3ANWIO, 3aTeM BKJIOYAIOT Ce-
KYHIAOMEP M HAaYHHAIOT CYET CHCHAJ0B (CHrHAJ, MO KOTOPO-
MYy BKJIIOYAIOT CeKyHaomep, He cuunrtator). Ilocse oxkonua-
HHA H3MEPEHHS B TOYUKE CUHTAIOT H 3aMHCHBAIOT B XKYpHAaJ
BpeMs [ (B CeKYHJaX) MEXAY MepBBIM H MOCJACAHHM CHIHa-
Jamu u uxeao ux N. Paspenus N/, monyunm gucao ob6o-
POTOB BePTYIIKH B CEKYHAY 1.

Kaxpas Beprymka HMeeT TpajyHPOBOYHOE CBHIETEN-
CTBO — rpauk v=[(n;), BHIDOJMHEHHBNH Ha OJaHKe MHJ-
JHMeTpoBoiH = GymarH (v — CKOPOCTH TEYCHHS, MfC, Mn—
YyHcJ0 000pOTOB JIOMACTHOTO BHHTA BepTYIIKH 3a 1 c).
[lo rpajuky, snas paxrTnueckoe yueJgo 060POTOB JOMACTH
BEPTYIIKH f1;, Onpenensiior ckopocth B M/c. [Tocsie nHaMme-
PeHHsA CKOPOCTEH B TOYKAX BHIUHCJAAIOT Ha BEPTHKAJNH Cpe-
HIOIO CKOPOCTb Uep MO (opmynam (37) u (38) u saemen-
TapHbiit pacxoi. Iloamnwiii pacxom pasBeH cymme pacxofoB
MEXKAY BepTHKAJAAMH. Bce samucH JenaioT ToabKo B XKyp-
HaJe WJIH Ha CTaHILapTHoM OGJaHke.

[Toanyuenustit rpaduk cpazu Q=7J(h) wau tabauna cay-
AT OCHOBHEIM JOKYMEHTOM TpajiyHPOBKH BOAOMEPHOTro
[10CTA, MO3TOMY BCE NPOBOJHMBIC H3MEPEHHS TpebyioT Tia-
TeJbHOCTH.

[Ipn ckopocti BoAK B KaHaue mensine 0,15 m/c pacxon
MOZKHO H3MEpPsiTh ¢ NMOMOILLIO nonsiaskos. [TonsaskamMu Mo-
IYT CAYAEHTL OJHHAKOBLIE NJIOCKHE KYCKH JepeBa Iioxo 06-
TCKACMOH YrJaoBaToil (GopMBl, ¢ HE3HAUHTEJLHO BO3BHIIAN0-
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meHess Hajl MOBEPXHOCTBIO BOJALI HAABOAHOH udacTbio. Jlas
5TOro BHIOMPANOT yYyacTOK KaHaJa, mo Gposke a1aMObl KOTO-
poro obecneunBaercd OecnpensiTCTBEHHBIT Npoxon Habi0-
naTes. ?

3ateM PAZOM ¢ OCHOBHBIM THAPOCTBOPOM pasGHBaIOT
/lBa BCIOMOraTeJAbHBIX — BEPX0BOM H HH30BOH. Paccrosnne
MEK/Y BCIIOMOTAaTeJbHBIMH CTBOPAMH HOJIXKIIO OLITH HE Me-
nee 20v (rae v — CKOpOCTh TEYEHHS N0 OCH KaHaJja).

B ocHOBHOM THAPOCTBOPE HATHATHBAIOT TPOC C XOPOIIO
3aMCTHBIMH ¢ Oepera MeTKaMH, HAaNpHMep UBETHLIMH CBe-
IUHBAIOIIUMHCS € Tpoca mojockaMH marepun. Kpome apyx
BCIIOMOTATeJbHHIX CTBOPOB, HaMEYAlOT CTBOP JMJIsl MyCKa
MOMMIABKOB — MYCKOBOH cTBop. Mamepenus BeiyT nBa ue-
JIOBEKA — rujipoMerp H paGounii.

3aMep CKOpPOCTH TeYeHHsl B KaliaJje ¢ MOMOIIbIO MOMNJIAB-
KOB OCYLICCTBJSACTCS B CJACAVIOUIEM TOPHAKE: H3MEpPSIOT
YPpoBeHb (IrJiyOHHY) BOJB HAa OCHOBHOM BOJOMEPHOM IMOCTV;
NpoMepsiloT rAYOHHB 1O OCHOBHOMY CTBOPY, TaK Ke€ Kak
H TPH H3MepeHHH pacXojia BOILI BepPTYIUKOH; H3Mepsior
CCKYHAOMEPOM MNPOAOJKHTENBHOCTE NPOXOMKIAEHHA KAM LM
MONMTABKOM DAaCCTOSHHSA MEKAY BEPXHHM H HHXKHHM CTBO-
paMu (OXHOBPEMEHHO OTMEYaloT PACCTOAHHS OT MOCTOSH-
HOro Havajla TOY€K, B KOTOPHLIX MOMJABKH INEePecekaior oc-
HOBHOH THAPOCTRBOP).

B MOMEHT NpoXoxK/JAenus NomiaBka 4epes BepXuuil crsop
BKJ/II0YAIOT CCKYHAOMEp, a NMPH NPOXOXKAEHHH HHIKHEro CTBO-
Pa BLIKAIOUAIOT H 3aMHCHIBAIOT HOMEpP MOMJIABKa, MECTO MPO-
XOK/ICHHSA €ero yepes cpeAHHH CTBOP H pPaccTOSHHE OT T0-
CTOAHHOTO KaHaJjia B MeTpax, BpeMs npoxojia NOmJIaBKa ue-
pe3 HHIKHHIH CTBOP.

Hucsio noniapkos, NPOMIEANIMX Yepes BePXHHA H HUNK-
HHH CTBOPBHI, HE CUATAs 3ajepHKaBIIHXCA B NYTH Mex 1y
STHMH CTBOPaMH, JA0JXKHO Owbith He Menee 10. IMomaanku
JOMKHBL OBITh NMYIUCHBI TaK, 4TOGH TOUKH NPOXOMKICHHS
HX Yepes CTBOP PACNpeieqHAHCh MO LIAPHIe KaHajda MpH-
OJIH3UTEJIBHO paBHOMEpPHO.

Pacxon BOAB, H3MEPCHHHI MNOBEPXHOCTHHIMH IIOMNJIAB-
KaMH, BHYHCIAIOT TAKHM o0pasom:

MPOCMATPHBAIOT 3aMHCh YCJOBHH, NPH KOTOPLIX MPOBO-
IHJIH H3MEPEHHS C [eJbIO NPOBEPKH HX INOJHOTH H npa-
BHJIBHOCTH. OcoGoe BHHMAaHHE AOJIKHO OHITh oOpameno Ha
ceelleHnst 00 obGcranoske paGoTel (Betep W JApyrHe sBJe-
HHS), BJIHAIOWHE Ha TOYHOCTh NPOMEPOB rayGHH H H3Mepe-
HHA CKOPOCTH TEYeHHS NMOMNJIaBKaMH;
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Ha MHUIHMETpPoBOH Oymare cTpodar rpadHK npopossKH-
TeapHOCTH xona nonsnaBkoB. Ilo ocu abGecuuce oTknagsiBa-
0T paccToOAHMA OT NOCTOAHHOrO Havaja (NpH NpoXoxKAeHHH
MomJiaBKaMu OCHOBHOIO THAPOCTBOpA), a Mo OCH OPJAHHAT —
NPOAOIKHTEABHOCTE X0Ja MNONJAaBKOB B cekyHaax. Ecuawu
NpH HaHeceHHH HA rpaduK Kakol-HUOYAL NONJIABOK MO He-
0ObSICHHMOIH NPHYHHE NMOKAXKET Pe3KHe pacXoKAeHHSA B mpo-
JNOJIZKHTEJIBHOCTH X0Ja C COCeAHHMH, TO oH or0pakoBhiBa-
ercd. Ilo maneceHHBIM TOUKaM CTPOSAT ILJIABHVIO SIIOPY pac-
npeaesenia NPOAOJMKHTENLHOCTH XoJa MOMJABKOB MO IIH-
PHHE KaHaJja;

B TOUKAX BbipAXKEHHBIX nmeperHboB SMIOPH, a4 NPH OTCYT-
CTBHH TakKHX neperHOoB yepes paBHLIE NMPOMEXYTKH Ha3Ha-
HAI0T CKOPOCTHbIE BepPTHKaJH, 00d3aTe/IbHO COBMELIEHHEIE
¢ MPOMEPHBIMH, AJd KOTOPHX CHHMAIOT ¢ SMIOPH NPOAOJ-
AHTEABHOCTL XO0Jla NOIVIABKOB H BLIYHC/ASIOT NOBEPXHOCT-
HYI0 CKOPOCTL TEYeHHS BOJAL ([eJICHHEM pACCTOSTHHS MEK-
AV BEPXHHM H HHXKHHM CTBOPpaMH Ha BpeMs JABHIXKEHHS 110-
[JiaBKa);

BHIYHCASAIOT rAYOHHLL H TJIOLAAb HOBOrQ MKHBOIO ceye-
HUS TTOTOKA MeKAYy BeIOpAHHBIMH CKOPOCTHEIMH BepTHKAJS-
MH, 32TeéM IOJYCYMMBI CKOPOCTEH CMEXHHIX BeprHKaleil.
[TocoeayOHM YMHOKEHHEM HMX HA MIOUIAAbL KHBOTO ceve-
HHSl MEKAY STHMH XK€ BepPTHKaJsMH HaXOLAT 3JeMeHTap-
Hble pacxoisl BoALL. Ha yvacTtke Mexay ype3oM BOAHW H
MECTOM MPOXOXKAEHHS OJHIKAHIIEro K HEeMy MOIMJaBKa CKO-
pPOCTh NPHHHMAIOT PaBHOH CKOPOCTH STOr0 NMONMJIaBKa, YMHO-
KenHoi Ha xospdunuent 0,8 ana semasHoro xaxajuaa u 0,9
aad OeTOHHPOBAHHOTO;

CYMMHPYSl 3JieMeHTapHbie pacXoAbl, ONPefeJIsiioT MOoJi-
HblH (PHKTHBHLIH pacxoj. [leHcTBUTeAbHBIR pacxof BHYHC-

JSA10T 1o (opMmyJe

Qusn=FnQpaxr, (40)
rae Rnp— Ko3(pHUHERT, KOTOpHH I/A8 NPAKTHYCCKHX pPacyeToB NpHHH-
maior pasHem (0,85,

/. DPopma smyprasa 0an sanucu GaHALIX UIMEPEHUA CKOPOCTU
c ROMOIBLIO nonAdsKos

Bpesms Cpeanan
[Moaoxenne NonAasKos Mo ARHKEHHA Cropocts CKOPOCTS
no WHPHHE NO0TOKA nonaas - nonaan- nonaanka, | cepHH mo-
KOB KoD, © M/fc NA4B KO,
Mj'C
¥  neporo Gepera Ha 1 33,0 0,15
0,5 M or ypesa 2 33,4 0,17 16,3
3 338 0,17
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MHUBEHMAJBHOE PACCTOSHHE MEMAY CTBOPaMH MpHHIMA
ot 40 M. .,

[Tpu nebosblinx pasMepax OpOCHTEILHBIX KaHAJI0B pac
X0/l H3MEpAIOT N0 MAKCHMA/bHOI MOBEPXHOCTHOI CKOPOCTIL
[Monaasku npu 3ToM 3abpacLiBaloT TOJLKO 1O OCH KaHaJja.
B srom ciyuae CKOPOCTb CJACAYET ONPeiciisiTh He MEHbLUE,
yeM MATLIO NMONJaBKaMH, H NPHHHMATL €€ pPaBHoil cpejiHeH
H3 JBYX CKOpPOCTell MONJABKOB, NMOKasaBuwinHX HauOoJbUIY
ckopocTh. Cpe/iHiolo CKOPOCTb BBIYHCJAAIOT 1O (popmyae

Vep==~RoUmax cp; {41) !

a ky—no cdopmyse A. B. Kapaymesa (Kuneuuyx, 197“'1):*?1

ky= (C—1)/1,11C, {42)'.',_'*5

C — puupcasior no Gopmyje (1).

a5 puigucAeHdsA Ry Heo6X0AHMO 3HATh IHApPaBJIHYECKHE
H reoMeTpHYeCcKHe 3/IeMeHTH ceyeHHs KaHajla B BHIOpanHoM
CTBOPE, KOTOPbLIE [10Jy4aloT HEeNOoCPEeACTBEHHbLIMH 3aMepaMH -
H NOCAEAYIOUHMH BBIYHCJACHHAMH. i.

OnHAaKo TOMHOCTH H3MCPEeHHs NpH 3TOM HeBblicoKas. [lo-
FPEMIHOCTh MOXKeT AocTHrath =+ 109%.

[Ipn HcnpaBHOH BepTyliKe H O6JaronpHATHHIX YCJOBHAX
HamepeHuss pacxoga Boau (v>0,1 m/c, napaanennHo-
CTpyilioe TeYeHHe, OTCYTCTBHE pAaCTHTEJbHOCTH) mOrperi-
Hoctb cocrasaser 2..3%, a B 0COGEHHO TSMKEJBIX YCIAOBHAX
(v<<0,1 m/c, h<<2d, rae d — auaMerTp JONAacTH BEPTYIIKH,
HeckouienHas tpasa)— 8...10%. B cpeauem npunumalor no-
rpeuIHOCTh H3MEpeHHsl pacXoja BoJkl BePTYWKOH Jo #+5%.
[TorpemHocTs H3MEpPeHHA pacxoja BOJALI NOMIAaBKAMH HHXKE
H cocrapaser +10%.

Hast nocrpoeHns rpaduueckoii, a sateM TabJHYHON CBA-
3 Q=f(h) neo6GxoauMO H3MEpHTb pacxoj Q H cooTBer-
CTBYIOLLYIO 3TOMY pacxoay rayOuny h nmo pefike, yCTaHOB-
JeHHoit B crtBope crauuoHapHo. IlosTopHOCTh H3MepeHHs
pacxofia AJf KaxAoro sHayeHus h He MeHee TPEXKPaTHOM.
PacxoxaeHHe B 3Ha4YeHHH pacxofa A0JIKHO ObiTh He 00Jib-
e 5%, B NPOTHBHOM cJyuyae H3MepeHHsl NOBTOPAIOT.

Texnuueckue TpeGOBaAHHA K H3rOTOBJCHHIO, YCTAHOBKE
H SKCIJIyaTauMH BOAOMEPHLIX YCTPOHCTB MepeMeHHoro Ha-
nopa wau ray6uuel. Bojomepubie yerpoiicTsa H3roTapJiHBa-
0T, YCTPAHBAIOT H MOHTHPYIOT B KaHaje B COOTBETCTBHH
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¢ Jeiicreyonieil HHCTPYKUHEH H pabOYHMH  4YepTeKaMmH
yeTpoHcTRA.

MeTaNJIOKOHCTPYKLUHH BOJOCJHBOB B TOHKOH CTeHKe H3-
rOTOBAAIOT M3 JHCTOBOMH crajan CT3 Toamuksol 3 MM — aas
runopasmepos  BY-0,50; BY-0,75; BH-0,50; BH-0,75;
BT-0,25; BT-0,40; BT-0,60; 4 mm — nna BY-1,0; BU-1,25;
B4Y-1,5; BHU-0,75; BH-1,0; BH-1,25; BH-1,5; BT-0,8; BT-1,0;
5..6 MM — nas BY-2,0; BU-2,5; BU-3,0; BHU-2,0; BH-2,5;
BH-3,0 1 okpaliHBaloT NPOTHBOKOPPO3HOHHON BOAOCTOMN-
KOH KpacKom. :

Jomyckaloress CThIKH Ha cBapke (BOPHTHIK) M YrOJKH
JKECTKOCTH CO CTOPOHLI HHXKHEro Obega c ycaoBHem obecne-
YeHHS YHCTOTHI KPOMKH BoAOCAHBHOro orsepctusi. Ha xpom-
Ke He JIOJIKHO OHITL PakoBHH, BHICTYIOB H T. II

[Ipn HM3roTOBJCHHH BOJOCAHBOB OCHOBHEIC pasmepn b,
[} moaxHL OGHITh BHIEPIKAHB ¢ norpemHocThio 1%, oc-
Tajbuble — 2%,

[leperopaxuBaioniie CTeHKH, B KOTOPHX MOHTHPYIOT BO-
JIOCJIHBBI, H3roTaBJAHBAIOT H3 KeJae300¢TOHHLIX IIHT, MOHO-
auTHOro GeroHa u Apyrux marepuaios. IaGapurHbie pas-
Mepbl CTEHOK AOJKHBI OLITh TaKHMH, 4TOOH nonepeuHoe ce-
YeHHEe KaHajia NepeKphBaJjJoch C 3amacoMm, HCKJAI0YaloUlHM
pasMbIB, JOHHYIO H GOKOBYI0 (HAbTpalmio. TOAMKHY CTCHOK
MPHHHMAIOT KOHCTPYKTHBHO B 3aBHCHMOCTH OT MaTtepHaJja
i HATPY30K.

Y4acTok KaHaJa, rie YyCTaHaBJHBAIOT BOJAOCJAHB, JOJIKEH
OuTh npsMonHHeiinuiM Ha paccrodanun (10..15)b ¢ cummer-
pHYHBIM npoduaeM nonepeyHoro cededus. Ilpn monTamKe
BOJOC/HBA CJICAYyeT YYHTLIBATh, 4YTO OCb OTBEPCTHH €ro
JOJIXKHa coBnajaath ¢ OChI0 KaHaJja, neperopakupaloias
CTEHKa J0JKHA ObLITh BEPTHKAJbHOH, MOPOT — CTPOro TOpH-
30HTAJIBHEIM,

Hast oGecneyenuss MONYCTHMBIX MOAXOAHBIX CKOpOCTeil,
npusefenHux B rabanue 1, ecan 310 HeOOGXOAHMO, BEPXHHI
V4acTOK KaHajla Ha NIPAMOJHHEIHOM Y4acTKe JJIHHOI
(5...8) b pacumpsior: npu b=0,5 m na 0,1 m, b=0,75 na 1;
b=2 na 2,5, b=0,25 na 3, b=3 m na 3,8 m. Coorsercr-
BEHHO JJd TpeyrojibHeX BojocauBos npu b=05 M Ha
0,7 M, b=0,8 na 1, b=1,2 na 1,5, b=1,6 Ha 2, b=3 m
Ha 3,8 M.

YHacToOK KaHaja 3a BOJOCJHBOM KpPENsiT MeCTHHIM Mare-
puanmoM uau OeToHHpYyIOT HA paccrosund (4..6)b. Bopo-
MepHble MOPOrd BHINOJHAIOT H3 OetoHa HaH OyroberoHa.
[lopor BosocaHBa Haj AHOM KaHala B BepxHeM Obede 10J-
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WeH BO3BHINATBECA HA Hmax, HO He Menee uyem Ha 0,2 Hi
IlogBoaAmuil H OTBOAAMIHE YudCTKH KaHaJja ﬁe*ruﬂupymr;.
HJIH OOJHLUOBHBAIOT KeJe300eTOHHBIMH nauTamu. ['panu

TPEﬁHH nopora H BLIpC3a OKAlTOBHIBAKOT MOJOCOBLHIM HJIH
YrOJKOBLIM JKeJIe30M 3ano/JHio B GeToH.

OcHOBHBHIE pasMepsl bu p, Pa, M, by KONKHE OHTH BEI-
MOJHEHBl € morpemnocTeio He Gojee =+1%, ocraabhnie —
+2%. Konrtpoabnyio pefiky ycTanapjiHBalOT B CTBOpe B

Haya/je HakJAoHHON rpanu mopora. Hyab pefiku HoJKeH co-
BMajaTh ¢ OTMETKOH mopora.

[Ipu ycrpoiictee Jaorka Ilapmanna yuacToKk KaHajaa

JOJ/KeH ORITb NpPAMOJHHEHAHBIM Ha paccrosuun (3..8) B,
rie B — miHpHHA KaHaJa no ype3y BOALL.

Jlorok Ilapmanna BHOOJHAIOT H3 MOHOJHTHOro GeToHa,

KesesoberoHa HAH H3 cOOPHBIX VHHOHUHpPOBAHHLIX GJIOKOB.
Jorku ¢ 6=0,25; 0,5; 0,75; | M MOXHO H3roTaBJHBAThH
LEHTPAJH30BAHHO H3 JIHCTOBOrO M (pacoHHoro xeJjesa. Ilpu
3TOM OCHOBHOH pasmep b gosxen OLITh BHACpMKAaH ¢ NO-
rpemboctbio 4+1%, ocranbibie pasMmepbl H BLICOTHHIE OT-
MeTkn +2%.

Llena penenuil mkajs ypoBHEMEpHHIX HJH pacxojoMep-
HBIX peex A0JKHA o0ecneyuBaTh OTCHET ¢ NMPHBEACHHON MO-
rpemuocTbio 1%, Hyan peex TouHo Mo HUBEJHPY COBMe-
IIal0T ¢ OTMETKOMH Mopora.

BHyTpeHniHe MOBEPXHOCTH CTEHOK M JIHO JIOTKA JIOJINKHBL
ORITH raafikumu, Oes BLICTYNOB H PaKOBHI.

Bojaomepnbie ycrpoiictsa Tpanellenjajbioi M mapabo-
JIHUEeCKOH (OopME H3roTaB/JHBAIOT H3 JHCTOBOH craau Cr3
H yroakos 4040 uau 50X 50 mm. Buyrpennue rpann aua-
(pparmul JOJKHBI OLITh PABHLIMH, MHCTHIMH, 6e3 3a3yGpHH
H pakoBHH. MeTa/JIOKOHCTPYKUHIO OKpPallHBalOT NPOTHBO-
KOPPO3HOHHOH M BOJOCTONKOiNl Kpackoii. BeronnpoBaHHYyIO
YacTh BBHINOJIHAIOT ¢ OTKJOHEHHEM OCHOBHBIX pasmepoB b,
B, m,, x, y, ne 6oseec +1%. Hyan peex noaxkunpl GuiTh Ha
YpOBHE mopora.

YuacTOK KaHajna AJs BOJAOMEPHOro mocra ¢ (PHKCHPO-
BaHHBIM pycyioM JAokKeH ObiTh MPHOJH3HTEIBHO NPAMOJIH-
HEeHHBIM Ha paccrodAHHH 3..8 WHpHH pycaa. PHKCHPOBaH-
HOE PYCJO COOPYKAaT H3 MOHOJHTHOro GeTOHa HJH MKeJje-
300CTOHHLIX IJHT, BO3MOXKHA TaKKe KaMmeHHasi, OyJblKHafA
OTMOCTKA.

MeTajIoKOHCTPYKIHH (MOCTHK, KOJOAILI H ApP.) MOJIHK-
Hel OBITH OKpAalleHbLl [MPOTHBOKOPPO3SHOHHOH KpacKOH.
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[ToBepxnocTh CCUEHHS pycJa, conpHKacawollasaci ¢ Mo-
TOKOM, N0MKHA OuiTh Ty1a4K0M, 6e3 pakoBuH, Buictynos. [o-
NYCKH B pasMepax He YCTaHaBAWBAIOTCH, TaK KakK rpajiyH-
pOBKa BOJXOMEPHOro [oCTa HHAHBHAYaJdbHAA.

CucTemaTHuecKHit (exeaHeBHBIT) ydYeT BOJAH Ha BOJO-
MEPHBIX TOCTAX NPOBOJAAT MO TIPajyHPOBOUHON 3aBHCHMO-
et Q=f(H) nau (h) (rpadux, rabauna, ypaBHeHHE): MNpH
MEXAHU3HPOBAHHOM YyueTe — IPAMBIM H3MepenHem (oTcue-
roM) 1Mo KOHTpOJbHOI pefike W onpeliejienHeM pacxofa Bo-
n mo rabanie Q=f(H) nan (h); npn aBTOMaTH3HPOBAH-
HOM yueTe — Mo HaMepHTenbHOMY mnpeobpasosatenio (ca-
MOTHCIY, H3MEPHTEJI0 YPOBHA) H KOHTPOJEM MOCJAELHETOo
no pefke.

[TeproanueckHe H KOHTPOJbLHLIC H3IMEPEHHS pacxola BoO-
N OCYILECTBASAIOT THAPOMETPHUECKOH BepTYmKOH OCHOB-
HLIM  (ABYXTOUEUHLIM) crnocob0OM <«niouajih — CKOPOCTh»
naa mocrpoedns rpadmxka Q==f(H) wnan (h). IHaa storo
nenaor 8..10 wmamepenuit B aAuanaszoHe 0T Qmm M0 Qmax.
Kourponblbie H3MepeHHs1 Mgenaaior 1.2 pasa B Mmecsiu ¢
nesablo nposepk rpadpuka Q==f(H) uwmu (h). Ipn orkio-
HCHUH KOHTPOJBLHBIX pacxojoB mo rpaduky Gojee 5% B no-
CJeNAH BBOAAT NONPAaBKY.

[Tepuoanyuecks, no Mepe HCOOGXOAHMOCTH NMPOBOAAT KOMNT-
POJIBHVIO HHBEJHPOBKY MOCTa JJIA MPOBEPKH COBHAJACHHS
uyas peifiku ¢ aHom ¢uEKkcHpoBanHoro pycaa. He pexe oa-
HOTO pasa B rojl OCMaTPHBAIOT H PEMOHTHPYIOT MOCT H OWH-
AT pycdo.

KontTpoasHble pefikH H3roTasJHBAIOT W3 HepPIKaBelolle-
ro MATCPHAAA ¢ HECMLIBAEMLIMH JeJIelHAMH H NPHKPenJis-
10T B KOJOAIAX HJH HHOIAX, B OTKOCAaX KaHAJOB C HYJsIMH
Ha OTMETKE Nopora WiH jJHa KanaJja.

[IIkann YpoBHEMEpPHHIX HJH PacxojJlOMepHLIX peeK rpa-
nyapylor (pasbusaiot) c ueunoft nenenus, obecnevynsaomlei
oTcuer ¢ nmpupefnenHoi norpemmnoctoio 1%. Tag, nas ypos-
nemepHux peex no 0,5 M uena penenus pasHa 0,005 m, pas
peek 0 1 m — 0,01 m. CooTBeTCTBEHHO rpajyHPYIOT H pac-
XonHsle peilkn no ¢dopmynaMm pacxoja.

Hamepurensusie npeofpasoBaTelii pacxojla MOHTHPYIOT
B NPHOOPHBIX KOJOAIAX, PacnoJOXKeHHBIX B CTBOpPAX KONT-
POJILHBIX PEex.

[Tpn npaBusLHOM H3rOTOBJACHHH, YCTAHOBKE H 3KCMaya-
TAllHH BOJIOMEpHBIe YycTpoiicTBa obecneqyHBalOT MOTpeN-
HOCTh, NpPHBEACHHYI0 B TalJauue 8,
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8. [Mozpewnocru usmepenus pacxoda 600bE PAIAULHLLMU
BOAOMEPHBIMI YCTPOLCTBAMY

IMorpewnocry, %

Boaomepuoe yerpofietno NPHDELeH- npeacan- F.
HANR BCpORTIRR Han
Bojocansn B TOHKON CTCHKC 2,5 1.7 0,0
Bogomepusle noporu 3 2 G
Jlotkn [lapwanna 3 2 6
Yerpolictea ¢ NAABHEM CTECHe-
HHeM 4,0 2.7 6,0
YerpofictBa apas  TpaneucHaanb-
HHX KaHaJOoB H JOTKOB 4, 2.7 6,0
QUKCHpOBANHEIC PyCaa 5..6 3.4 6..8

Boaomepnsie ycrporicrsa
TIEPEMEHHOI0 Iepenasa ypOBHEH

Han6osee npocThl N0 KOHCTPYKIHH H HaHMeHee MaTepHa-
JOEMKH BOJOMEpPHLIE YCTPOHCTBA C NEPEMCHIILIM MEpenajoM
vpoBHeil Boinl. KpoMme TOro, OHH CO3/a10T 3HAYHATEJIBHO
MCHBIIHH MOAMOP B KaHaJjax, obecneunBaloT MPONYCK Kpyn-
HBIX HAHOCOB B HHKHHH Obed, HCKIOMAst OTJOMCHHSA HX B
pepxHeM. Ma sTofi rpynnel caexyer paccMoTpeTh: BoJoMep-
Hhle CXOAAUIHecs HacaAKH Kpyraofl, npaMoyroJbHOH HAH
KBaApaTHOH (POPMBI TOMEPEYHOro CeYeHHs, CYXKAIOUIHE YCT-
pocrea YkpHHHUIuM naa npaMoyronasHeIX, Tpanele-
HAAJBHLIX pyca M TpyOuaTelX COOpYMxKeHHH, Auadparmul
KPYIMVIOH HJAH NPAMOYTOALHOH (POPMBI MONCPCYHOrO CCUEHHS,
TpybuaThie COOPYIKEHHA ¢ HAMOPHBLIM JABH KeHHeM Boabl 0e3
PeryJIHpOBaHHS 3aTBOPOM Iia BXOJAE HJIH BBIXOZE.

Bopomepubte cxoasmuecs wnacajiku. IlpennasHauens
JAJ11 aBTOMaTH3HPOBAHHOIO H MEXaHH3NPOBaHHOIoO H3Mepe-
HHSl PacXo/l0B BOALI B OTKPLITHLIX KaHajaX C MaJBLIMH YKJO-
HAMH JHa (MCHBINE KPHTHUECKOTO) MNPH MaKCHMaJbHOM
pacxoje Bojabl A0 1 M%c u nAnanasone H3MEHEHHS PACXOJOB
Qmax/Qmin<_4, Ha TPAH3UTHLIX pacNpellcJHTEeNbHLIX, XO3sii-
CTBEHHBIX, BHYTPHXO3ANCTBEHHKWX H KOHTPOJBHHIX BOJOMEp-
HBIX mocrax (puc. 12).

BuiGop dopmul Hacaika 3aBHCHT OT pasMepa H VCJOBHil
paborue xanaaa (puc. 12, [). Ilpu HeaHauHTeJbHOM MOANO-
pe NMPHMEHMIOT HACaJAKH NPAMOYroJLHOTO CeYeHHd, TaK Kak
OHH TIPH OAMHAKOBOM ¢ JIPYTHMH HacajJKaMH BHICOTE OTBEp-
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Puec. 12, BogoMepune cxogfallliecs HacaikH:

! — dopun Hacaakos: a — EpPyraoro ceweHus: O — KBagpaTHOro: & — NpasMo-
yroastioro;, [/ —cXesma YCTAHOBKH Hacalka NpH NONHMENEH AHA XaHaxa nad
ofecnedcHis HecBOGOANOrO HCTCNEHHA: [/ — NEperopamuBNIOUIAN CTeHKa: 2 — Ha-
CamoK; J— ABYXCeKHHOHHMA XoJolenm Hon HaMepHTeALHKWA npeofpasopatens; 4 —
HMOyAbCHBE TPYOKH aaa cOoOOmIeANE ¢ BepXHBUM H HWHNM Obedamu: 5 — KOHT-
POaLHEC peflKi B pepxneMm H OHiOKHem Obedax.

cTH TpeOyIOT HaHMeHbIUHX JleficTBylomHX Hanopos. [IpH
CTPOHTEJLCTBE BOJOMEPHBIX NOCTOB € HacaAKaMH MOrYT
OBITE MPHMEHEHH CJEAVIOWIHE MaTepHalbl: JJd meperopa-
JKHBAIOMHX CTEHOK — KHpnu4, OeroH, Keae3obeToH; njd
HACAAKOB — METaJJl, GeTOH; AJNA KOJOALEB H HMNYJbCHBIX
TPY6 — MeTajiHYecKHe Hiau acOecToleMeHTHBIE TPYOH co-
OTBETCTBYIOLIHX AHAMETpPOB.

[Ipununn neficTBHS BOAOMEPHBEIX NOCTOB € HACAAKOM
COCTOHT B caexyiomeM. [Totok, BcTpeuass mperpaay B BHiE
MECTHOro COMPOTHBJIEHHS, CO3/1aeT PA3HOCTh YPOBHeN mepej
H 3a HacaaxkoMm. IIpn mocrosinnoit (Heperyaupyemoift) mio-
majaH HCTEUEHHA M TOCTOAHHOM Ko3(dHIHEeHTe pacxona
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pasHocTh YypoBHell (ruppasianueckinii nepemajn) oaHO3HAY-
HO onpejieJisier pacxoa BoAwn. Pexum paboTu Hacaakos 0=
MycKaeTr ToJbKo Hecsobouunoe ucreuenue. Ecau xe nmo pae-
UETY NOJYYEHO EBﬂﬁﬂ,ﬂ,HDE HCTEYEHHE, HACAZOK CJIeldyeT 3a
rJyOHTD, BRIMOJHHB PacuyeThl B COOTBCTCTEHH CO CXeMoil pH-
cyHka 12,11,

Hpun}'cmlym cnocoOHOCTh HacaJlkoB ONpPeAeasoT o

(popmyae,

Q= posuxV 2g2p. (43)

ITaomans BBIXOAHOTO CcEUEHHS HACAJKOB H3 (IJUPH}"J'IH.
(43) pasHa

Opax=Q/ (1 E‘E}: Hd’i

rje €Q —pacxon BOAM; Wpux — MAOIALL BHXOAHOIO CeYeHHSsl; Zp —
nepenaj ypoBHed BoAW Nepej H 3a Hacajikom (B pacuere 3ajaloTcsl
002 M<z;<<04 M); p— kosdpdunpenr pacxoaa, papnuil AJA7 Ha-
caaka gpyrjoro cedenusa 0,95, kBajgparHoro H nupamoyroJasuoro — 0,925,

M3 dopMmyan (44) nmo MakcHMaJbHOMY pacxony Qmars
H pacyeTHOMY lepenagy 2p BBIYHCAAIOT MJOINAJAb BHIXOAHO«
ro OTBepCTHSA, 4 nHo Hel — auamerp d (MJAH BBICOTY @) Bbls
XOAHOH YacTH.

CoOTHOLIEHHE OCTAaJbHBLIX Pa3MepoB NPHHHMAIOT:

JAJIsi KpPYyrjioro M KBajpaTHOro ceyeHHs — JAHaMeTp HJH.
BLHICOTY BXoaHoro orpepceria D=1.92d, nan A=1,92a, naun-
ny I=2d nan l=2a, .

JJIA NPSAMOYTOJILHOIO CeuyeHHs — BHICOTY BXOJAHOIrO 0T~
peperust A==1,9a, a mupuny B=29a, mIHPHHY BBIXOAHOTO
OTBEPCTHS b=2a u JUIHHY Hacajka I—3a (Spuee, 1951).

[Tocne onpepesenus naoNiaJH BLIXOJAHOTO OTBEPCTHS
Hacajka MpPOBEpPdOT MHHHMMAJIbHBIH THAPABJAHUYCCKHH mepe-
naji ypoBHEH H3 YCJIOBHA:

<min= [Qmini{zg]-“ﬂ?nux} ] =0,02 M. (45)

Ecin zpmin<<0,02 M, pacuer HeoDXOAHMO NOBTOPHTL JAJAA
OOJIbUIET0 3HAUEHHA Zp.

Haa pacuera mioliajid NONEpequHoOro ceyeHHus BLIXOJHO-
r0 OTBEPCTHS MOXHO NOJIb30BATBCS HOMOrpPaMMOH, npeji-
crapJeHHoil Ha pucynke 13.

Pacuer no HoMorpamMme npoBOAAT B TAKOM MNOPAJIKe,
Jajawrca 2p<<40 c¢cM ¥ Ha HOMOrpamme NPOBOAAT JIHHHIO
napajjiespHo ocH abcuHce Jo nepecevyeHusa ¢ JHHHeH Mak-
CHMAJBHOrO pacxofia Qmax. M3 TOUKH nepeceucnuss onycka-
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Puc. 13. Homorpamsa aas pacueTa HacaakoB:
[ = npaMOYroALHONO H KBaADATHOTO CEYCHHN; 2= KPYraoro.

0T NepneHiNKyJAAp Ha ock abcuuce, YTo JlaeT 3HAUYCHHE
Wpux. MHHHMAaJbHOE 3HAaYeHHE (Zmn==0,02 M) Haxoasr,
NPOBe/I JIHHHIO H3 TOUKH MNEpeceYeHHs TMePHeHIAHKYAspa
C MHHAMAJbLHBIM 3HAYEHHEM pacXojla nepneHAnKyJAspHO OCH
OpAHHAT.

[Ipu pacuere wHacafgka cJaeayer Y4YHTHIBATh, 4YTO €ro
BXOJHOE M BBIXO/HOE OTBEPCTHS MPH MHHHMAaJLHOM YPOBHE
BOALI B HHXHeM Obede NoJKHE OBITh 3aTOMJICHH HE MEHee
qem Ha 0,05..0,07 m.

Huxe npusenenst yuernvie GopMyJasl s onpeneaeHus
MPONMYCKHOM CHOCOOHOCTH HACAAKOB ¢ pasaununon dopmoii
MOMEPeHHOTO CeveHus:

AJs1 KPYIrJaoro

Q=33d%/ z; (46)
VISl MPAMOYIOJLHOTO
Q=4,1aby z; (47)
Jis KBajapaTtHoro 3
Q=4,1a*y 2. (48)

Cyxaiomee ycrpoiicteo YepHHHUTuM aas OTKPBITBIX
Kananop, llpennasHaueno Jisi MECTHOr0 MeXaHH3HPOBAH-
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HOr0 WJIH aBTOMAaTH3HPOBAHHOIO Y4Y€Ta pPacxo/loB BOAL B
OTKPHTHX H 3aKPHTHX BOAOTOKAaX THAPOME/JHOPAaTHBHOH
cery ¢ pacxomamn go 10 m¥/c. KoHCTpyKilHA €ro mosBoJifeT
CHCTEMATHYECKH M TOUHO 3aMepsiTh PacXojbl BOJLI, MPOXO-.
AANIHe uepes cyxKalonee ycTpoHCTBO MO OAHO3HAYHOR 3a-
BHCHMOCTH OT OJIHOrO TH/PaBJHYECKOro mapaMmerpa — pas-
HOCTH ypoBHeH BoAb B Obedax (ruapaBjiH4YecKoro mepena-
1a) MIAH Hanopa HE3aBHCHMO OT PEeKHMA McTeueHus (cBo-
Gonnoe, HecsoGoAHOE).

Bo3MOXHOCTE TPAaH3HTHOTIO NpPONyCcKa HAHOCOB MO3BOJIA-
eT NMPHMEHSTh ero AJf H3MEepeHH: pacXojoB BOAH ¢ 60jb-
MM KOJIHYeCTBOM B3BellleHHBIX M TBepJABIX YaCTHIL, a Tak-
JKe Ha cHCTeMaxX Cco CTOUNBIMM BOJaMH, ]

Koucrpykunun cyxawomux yerpoiiers YkpHHUHUTEM ne-
MOJB3YIOT Ha pacnpejie/HTeJibHBIX, X03fHcTBeHHBIX, c6poc-
HLIX H JIPYIrHX BOAOMEPHKIX MOCTAX H TPAHSHTHBIX YYacTKax
MEKX03ANCTBCHHON H BHYTPHXO3SINCTBEHHON COTH.

Cy#kawiuee yerpoiicrso YipHHMHUI'uM — sogomepnas
BCTABKAa, yCTaHABJHBaeMasi B pycje BOAOTOKAa C NPaBHb-
Hoit dopmoil monmepevHOro CeUEHHA, CTECHSAIONlAs T[OTOK
TOJBLKO CBEPXY.

Boaomepnblit mocT ¢ ycTpoiicTBOM JJiSi CTECHEHHSI NMOTO=~
Ka B TPaneueHJaJdbHOM HJIH NPAMOYTOJbHOM PYCJ€ COCTOHT
H3 3aKpenieHHoro (GpHKCHpOBaAHHOro, NPAMOJHHCHHOrO yya-
CTKa Kadajaa 5, BepPTHKaJbHOH CTeHKH 4, VKPEHJIeHHOH B
OTKOCax pycaa, K KOTOPOH NpHCOEAMHEHAa MOTOJOYHAS MJH-
Ta 6, pacnojoxeHHas moj yryioM f K IIOCKOCTH JlHa Ka-
HaJla B CTOPOHY HHMHero Obeda, Takike 3aKpenjeHHass B
oTKoCcH (pHc. 14).

[Tpunuun neficTBus ycTpoHcTBA 3aKJAK0Y4eTCss B CO3Ja-
HHH Pa3sHOCTH YPOBHEH BOIBI MepPejl H 3a HHM OPH NPOXOIK-
JeHHH MOTOKA Yepe3 YCTPOHCTBO, HCMLITHIBAIOMIErO NJaBHOE
MecTHoe cikathe cBepXy. IIpH mocTOSHHHIX NJOLIAAH HCTe-
YeHHA W KoapdHUHeHTe pacxofa nMpoxoasiiHil pacxo] Bo-
ALl OAHO3HAYHO 34BHCHT TOJBKO OT PAa3HOCTH VPOBHEH B
BEpXHEM W HiDKHem Obedax (rHapasinyecKoro nepemnaja).
ITostomy B nponecce HaGawoaeHnil HE3aBHCHMO OT peKHMa
HCTCUEHHA NPH YKJOHAX JlHA KaHana MeHblue HAH GoJblie
KPHTHUECKOro 1o H3MEpPeHHOMY nepemajgy MOXKHO ompeje-
JHUTH PacXoj BOAEL

BopomepHoe ycrpoiicTBo nMeer ape Moanduxauuu: [ —
NOTOJIOYHAA NMJAHTA HAXOJAHTCA NOA YPOBHCM BOJALI HHIKHEro
6eeda u nan neii oGpasyercs sogosopornas sona; 11 — Bul-
X0J BBITIOJHCI 10 THNY MOPTaJbHON CTEHKH H HAaA MJIHTOM
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I
/ Puc. 14. Cyxaiouee ycrpoilcran
YepHHUH T uM:

j a— B Tpanemeimgansiom pycae; 0 —
_rf B UPAMOYTONLHOM PYCAC; 8 — Pacxo-
AOMED-PEryARTOD; | — AN nyAbCHke
TpYOKH: 2 — maMepHTCALHL npeol-
1. pasoBaTeas; 3 — anyxceKmmounRnil
Kosoien; 4 — BepTHKaibiiag CTeHEa:
5 — y9acToK KaRana; 6 — HAKNORHAN

[T

oy

CTEHKS.
BOAOBOPOT OTCYTCTBYET. B mnocaejinem caysae yCTPOHCTBO

MOJKHO HCOOJIB30BATL B KauecTsBe nepeesja.

Ob6a BapHaHTa KOHCTPYKUHH BBIXOAA MOTYT HPHBECTH
K H3MEHEeHHIO NMPponyckinofi ¢cnocobHOCTH MO OTHOILCHHIO APYT
K JAPYry, NOCKOJBLKY HAJHYHE HJIH OTCYTCTBHE BOJOBOPOTOR
H3MEHACT BEJHYHHY CONMPOTHBJIEHHI.

OjHako THIApPaBJHYECKHE HCCJaefoBallnAd 00eHxX KOHCT-
pyKiuil, nposeaenuse B naboparopun YkpHHUHUTuM, noka-
3aJId, YTO BJAHSAHHE QOPME BHIXOJAa Ha Koa(dduuHeHT pacxo-
1a He3HAYHTEJbHO,

Cymamwilee ycTpoHcTBO OOBIMHO CTPOSIT M3 MKeaezobe-
TOHHBIX TVIHT, COCHNAEMBIX MCXKAY coboil B HHMKHE dacTi
BEPTHRAJNLHOH CTEHKH ILHBOM.



OrHomeHHe mJoniajieli BXOAHOMO OTBEPCTHA K BHIXOJ
HOMY @px/@pmx AAS KAHAJOB TPANEUEHAAJbHOrO CEYeHHSH
noJzKHO ORITH paBHo 3,5, a nmpAMOyroJeHoro — 2,2, k.

[Ipn cucreMaTHuecKomM 3amepe pacXojioB BOJALI, MPOXO-
AAMWHX Yepe3 cyxKaiouee yCTpoHCTBO, B BepxHeMm Onede
VCTAHABAHBAIOT KOHTPOJBHYIO PeiKy, HYJL KOTOpPOH coBma-
Aaer ¢ OTMeTKoll AHa KaHaja Ha paccTosiHHH Hmax (Malt-
CHMaabHON ravOHHB BOALI B KaHajie) OT BXOJMHOrO OTBep-
cTHs. B uuiHeMm Obede Takylo xKe pellKy ycTaHaBJAHBAIOT
B CTBOpE BBLIXOJAHOTO OTBepCTHf YycrpoiictBa. Hyan peeK
B BEPXHEM H HuxHeM Obedax XOJIKHB OHITh Ha OJHON OT-
MeTKe.

JLais KONTPOJILHBIX 2aMEPOB pacxXojia BOJALI TaAKHE Bﬂ,ﬂﬂw
MepHble MoCTH 000PYAVIOT THAPOMETPHUECKHMH MOCTHKAMH
H COOTBETCTBYIOIIHMH npuOOpamMi B 3aBHCHMOCTH OT mapa-
METPOB pycJsia H pacxoJloB BOJHL. .

MecTto A/ BOAOMCPHBEIX MOCTOB, NMpPEAHA3HAYEHHBIX ,n;.unj
KOHTPOJIPHLIX BEPTYIICYHLIX 3aMEPOB PACX0Aa BOJbI, BEIGH-
papT BLINE HAH HHXE YCTPOHCTBA COTJIACHO CYLIECTBYIO- :
IHM PEeKOMEeHIAaIlHAM.

s BOMOBOAOB € nomepeqyHbIM CeYeHHEM HPHMD}TEJIB-:!
HOH (pOPMHB BOJOMEpHOEe CcyXKalollee YCTPOHCTBO, CTECHAIO-
WCE NOTOK CBCPXY, MPeACTaB/AeT coboit 3a6pasibHylo CTEH-
KY, K HHMKHCH vacTH KOTOPOH NPHCOEJHHEH HAKJOHHBLIH B
CTOPOHY HuXKHero Obeda GJIOK, JKECTKO 3aKpenJeHHBIH B
creHke pycia (puc. 14,6). g

Jas yuera BoAb HAa OTKPHITHIX KaHa/jgax BHYTPHXO3fii-
CTBEHHOH ceTH paspaboTaH M HCNEITaH pacXoAOMep-pery-
JATOP — MJIOCKHH 3aTBOP, K HHXHEH KPOMKE KOTOPOro
KECTKO NPHKpPeMNJeHa Mo yriaoM B CTOPOHY HHXKHero 6beda
CyxKalomas KHBOe CeyeHHe NoToKa BeTaBka, obpasys cy-
XKawoniee ycrpoiicrBo pacxonoMepa (puc. 14, 8). Pacxopo-
Mep-pPeryaaTop NMPHMEHAIOT HAa KaHaJjax rHApoMeJHOPaTHB-
HHIX CHCTEM C mponyckHoit cnoco6nocthio a0 5 m%/c.

Ipunnun aeiicTeus yerpoiicTs B pycie npsiMOYroabHOro
CeYEHHH aHaJOrHYeH TpameucHIanbHOMY.

Pacxon Boabl, mporTekaiouieil uepes cymKalomee ycTpoii-
CTBO J11000H (GOPMBI NMONEPEUYHOro CeYeHHS, ONpeaeasiorT Mo

3aBHCHMOCTH :
Q=posuxV 2g2, (49)

rgie Q — pacxoj Bojul; | — kos(pdHUHenT pacxoaa (aas pyca Tpale-
HeHAAALHOro cedennss mnpu  yrae HakaoHa f=13° p=08, f=16°
=086, p=25° n==079; na8 npaMOyroasHoro — npu ﬁ-l&‘ p==0,95,
f=16"° p==093, p=25" pn==081; ana Bogomepa-peryaaropa — npH
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o= 16° ocpenseniioe anauentie p==087); @aux — NAOMaAL NONEPEYNO-
'O ceyeHnd OTBEpCTHA 1A BLIXOJE; Z — FHApaBJAHYECKHA nepenaj ypos-
pell noas B BepXHeM W MmkpeMm Opedax (npepnoaaralor, 4To AAs cBo-
fiognoro HMETeueHHA B OTKPHTHX KaHadax 2=H—a, a ana Hecsolon-
wore z=H—h;; H—raybuna soau B Bepxnem Obede Ges y4eta cKo-
DOCTH TIOAXOMA; @ — BHICOTA BHIXOJHOrO oTBeperus; h; — rayGuna so-
A b uHKHeM Obee HaA BHIXOAHBIM OTBCPCTHEM).

M3 gopmyant (49) noayuaem pacxoa Q B Kanajie tpa-
(eIeHLa/IbBHOTO CeYeHH:
A cBOOOJHOrO HCTEueHHS

Q=pn(bx+ma)ay 2g(H—a); (50)
naa HecBoOOJAHOTO
Q=mp(bx+ma)ay 2g(H—h:), (51)

fae by — WHPHHEA Kanana mo AdY; m; — Ko3(QHUHEHT 3a00MEHHA oT-
KOCOB.

Jlasi pacuera pasMepoB CYMKaUHX ycTpoiicrs HeoOxo-
MO HMETh: NMPOAOJIBHLIN H NonepeuHbli npodHIH yvacr-
Ka KaHajJa B CTBOPe YCTAaHOBKH CYXKamwllero ycrpoicrsa,
VKJOH JIHA, WHPHHY KaHaja no AHY H noBepxy; Kosddu-
[IHEHT 3aJI0JKECHHSA OTKOCOB, BHICOTY fnamb, MaTepHan Joxa
pyc/ia, MAKCHMaJbHbIC, MHHHMAJIbHLIC H HOpPMaJbHHE pac-
X0/l H COOTBETCTBYIOI[HE HM OBITOBBIE IAYGHHB BOJH
[1aH H NPOAOJIbHBIH NMPO(PH/IbL BCero Kanaja anas onpejese-
i MECTa BO3MOMKHOIO Pacro/IOKeHHs BOJAOMEPHOrO mocra.

OcHOBHBIE pasMepH onpeaensior H3 dopmyant (49)

Wppx=— Q!’ [p%?gzmu], (52)

rae Zmax — MAKCHMaJbHHA rRApaBaHdecKHit mepenan ypobuedl B pepx-
nem Gnege H B CTBOPE HA BBIXOJAE H3 COOPYIKCHHA (3HAYCHHE Tiepenajna
apupaMaloT B npeenax 0,02 M<<Zmax<<0,6 M); p — kospuuKent pac-
Koaa CcyXaouero verpoficTpa.

3areM npoBepsioT MHHUMAJbHBI MHAPaBAHYECKH nepe-
najx npu Qmin, KOTOPHH JOJKEH GHITH

Zmin=[ Q%/ (28w ?suxp?) ] =0,12H. (63)
Ecafl 2min=>0,12H, pacuer noBTOPSIOT, 3a/aBIIHCE GO/b-
HIHM Zmax.

3Has NJOLIaAb IMONEPEYHOro CEYeHHsI OTBEPCTHS, BHICO-
Ty ero onpeaeasiior mno (popmyne:
JUIs1 BBIXOJHOIO OTBEpPCTHSA

a= —b-.-:I:]f'IhF-I-ilm;mn TE 4
2-"‘-"11

- (54)
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AJA BXOAHOTO OTBEPCTHHA

A i '_bx{‘:l:?lb}rﬂ"l"]'imlfﬂﬂﬂi ! {5 . ’ i.
Emj

YHCAAIOT MO (popmyJie
[= (A—a)/sin B, (56;”

rie §— yros HaKIoua NOTOJOMHON YaCTH K TOPHIOHTAJIH.

Han A<<hg/0,88.
uapaBanuecKHii pacdeT cyXKaloilero ycrTpoHcrBa A
IPAMOYTOJBHLIX pyea npoBoaar mo gopmynam (52) u (53).
BLICOTY BBIXOAHOTO OTBEPCTHSI HAXONSAT JACJACHHEM IJI0-

TY BXOJIHOFO OTBEPCTHA — H3 VCJIOBHS ®pnix/@sx=2, TO €CTh

A=2a. 4
JIns nmpAMOYTOJbHBIX PYCJ MPONYCKHYIO CHOCOOGHOCTE .

OHpeesioT 1o (GopMyaaMm: -
npu cBoGOJHOM HCTEYeHHH

Q=paby) 2g (H—a); (57)
ImpH HEEBGﬁDﬂHDM .:
Q=nabyy/ 2g (H—"h,). (58) .

HOunagparmp. [Ipennasnadyensl A5 MexaHH3MPOBaAHHOTO
H aBTOMATH3HPOBAHHOrO H3MepenHus pacxojloB BOJALI B OT-
KPLITBIX BHYTPHXO3SMCTBCHHLIX KaHaJlaX C MaJbIMH YKJIO-
HAMH JiHa (MeNblle KPUTHUECKOro) H pacxojpamu no 1 m3/c.
HuapparmaMu 060pPYAYIOT BHYTPHXO3AHCTBCHHLIC M KOHT-
POJibHBIE BOJAOMEPHBIE MOCTHI.

Boaomepuslii nocr ¢ auadparmoi nmpeacrasasier coloil
CTEHKY ¢ pacnoJioJKeHHBIM Y JHAa Kanaja orBepcthem [
KPYIJIOr0 WJH KBaJpaTHOTO CCUCHHS, NeperopakKnHpaloniylo i
PYC/I0 KaHajaa, KOTOPYI0O YCTaHABJIHBAIOT CTPOrO NepHeHju-
KYyJSIpHO AHHAMHYCCKON OCH JBIMKeHHA moroka (pHc. 15).

IuadparMpl MoryT ObITh CTAllHOHAPHBIMH M NEPEHOCHBI-
mMH. CTauHOHapHLIE H3TOTOBJAAIT H3 KHpNHuYa, OCTOHA HIH
meranga, mHpHHOH /yDors.

Jlis H3MepeHHsA pacxof0B B KaHajlax ¢ MaJbiMH IO-
epeylbiMH CEUCHHIMHE MOXKHO IOJb30BaThCsl MEPEHOCHLIMH
nHatgpparmamu,

18



Pie, 15, Cxema BoaoMmepHoro nocra ¢ anadparmoii:

{ = oTRepeTHe B fieperopamusaomefl crenke; 2 — AMOVALCHHe TPYGKH HIA8 CO-
Ullienng ABYXCeKIHOHHOTO KOMMILA C BEPXHHM M HHEHHM Onedamu; J— AByX-
RKIHoNnET  KoaoAen; 4 — HaMepHTesLuudll npeoGpajzopaTenn; 5 — KONTPONLHEE
Jrirkvaci.

IIpunmun geHcTBHA U NpoIece onpefesennd pacxojia BO-
Anl anagparMon aHaJOrHYeH co CXOAAUIHMHCH HacajlkaMH
i cy:kaowiami yerponersami YxpHHMHT uM.

JuadgparMbel npPocThl N0 KOHCTPYKIHH, HO NOPH TPOYHX
PABHBIX YCJOBHAX MPONYCKHAA cnocoOHOCTh HX BJBOE HHiKe
10 CPABHEHHIO €O CXOAANIHMHCA HacaakaMmu. Jns nosw-
1A HX TIPONYCKHOH cnocoOHOCTH YBEJIHYNBAIOT THApAaB-
JINMECKHI Tepenan.

Pasmepnl orBeperus anadparMsl pacCYuTLIBAIOT 10 dop-
MyJie

o=Q/ny 2gz, (59)
[ae | — kosdHmueHT pacxoaa (no AaHHEM  MccAejoBaHHR  aBTOpa

p=0,62); ®— nnomais NONEPEYNOro CeYelns; =2 — rHApaBIHYECKH
nepenajn ypoBHeH,

Ha dpopmyan (59) caeayer, uto
o=Q/(2,75V zp). (60)

AHAJIOTHYHO, KaK W JUIA JIPYTUX CYHKAIOWUX YCTPOHCTB
10 MaKCHUMaJbLHOMY pPacXody Qmax ¥ pacueTHOMY nepenajny
p<=0,4 M, BBIMHCJASIOT MJOIIAAbL OTBepCTHH AHAadparMsel.
JareM npoBepAOT MUHNHMAJBLHHII FHAPABAHYCCKHEN Tepenajn
ypoBiei NMpH YCJIOBHH

Zmm = Q°min/ {21-?51"}2; 0,02 wm. (61)

| dakna MNe 4006 40




Pasweps orBepcTHs onpefensiior no  HOMOrpaMme
(puc. 16). ITpuuem nas pacuera mponyckuoii cnocoGHOCTH
Hemosib3yioT dopmyay (59) uam (60), pemas oTHOCHTeNE:
Ho Q

Mexanusuposanuniii yuer pacxofioB Boan anacparmol
OCYILIECTBAAIOT MO PAasHOCTH NOKasaHHH peeK, KOTOpbie Kpe:
AT K neperopaknpaiomieii crenke ¢ o6eux CTOpOH. i

[lpn ussecrHom nepenajie ypopneit Boam B Gbedax pac-
XOJ ONpPEACJSIOT MO 3apaHee coCTaBaeHnbIM TabinlaM Kl
rpagpuram. |

TpyGuaTsie cOOpyXeHHSI ¢ HANOPHBIM PEKHMOM HCTeYe-
HH Ge3 PeryiHMpOBaHHS 3aTBOPOM HA BXOAE MM BHIXOME,
910 TpybuaThle Mepeesfibl C HAMOPHLIM PEXKHMOM HCTEYes
HH Ha MeJHOPATHBHBIX CHCTEMAaX, KOoTopble Ge3 3HauYnTedb
HBIX JONOJHHTCJABHLIX 3aTpPar Moryr ObTh HCHOJNB30BAaHE
B KayecTBe BOAOMEpPHHX ycrpoitcts. Onu Moryr GLITh HC:
MOJIb3OBAHB! VISt H3MEPEeHHs] PACXOZA BOAB HA TPAHIHTHEI
pacnpefe/INTe/IbHEIX, BHYTPHXO3AHCTBEHHBIX, KOHTPOJbHBI
H COPOCHLIX BOJAOMEPHBIX HOCTaxX ¢ pacxogoM BOJK JC
o0 m3/c.

[Iponycknyio cnocoGHOCTE coopyiKennil, paboTaiomux '~
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Puc. 16. Homorpamma aas pacuera amadparmul,



Mie. 17. Cxema BOXOMEpPHOro mocTa ¢ TpyOuaTHIM COOpYMeHHeM ¢ Ha-
NOpHM PCXKHMOM HCTedeHHA Ge3s  pery/iHpoBanig OTBepCTHs HCTeue-
ISl Ha BXOAEe HAH BHXOAE:

| — rpyGa coopy#eHRn; 2 — AByXCeKDROHHBIA EKonomen; & — HaMepHTeNwHuEft npe-
ofipaaoparent; 4 — KOHTPOJALHAKE peflkH; 5 — HMNyALCHEE TpPYORH.

pom Ha BXoAe HaH BeIXoAe (puc.17), ompeneasior mo ¢op-

MyJie e 3%
Fae— umfﬂgz: :pmv"ﬂgz, (62)

e o — MAomaih cedeHHA TPYOH; 2z — FHApPABJHYECKHA nepenaj mex-
1Y ypoBHeM BOAL B BepxHeM Guedhe H HA BeiIXoge M3 TPYDH! B CeueHHH
HanbonpIlero NORMMEHHA YpoBHA h.. CeucHne HanboJslIero NOHMMXKe-
Sl YpoBHA BOAW B HmKneMm Opede pexoMenjayercd NPHHEMATL Ha pac-
croanud 0,6d(a) or BHXORHOIO OTBEPCTHA; p — KO3d(HOHERT CcKopo-
CTH, KOTOPHHA MOJHO BEMYHCJAHTE MO (opMmyne:

JUTA KPYTJIOTO TONepeuyHoro cedeHHda TPYOH

|
T —— Y (7

% (63)

AaA [NpAMOYTOJBHOTO
1

= Vid-eox+A[L (a4b)/2ab] ‘

rae L — panHa TpyOul; d — nuamerp TpyOH; Esx — KoaddHIUHEHT MecT-
HeX CONPOTHBAEHHH Ha BXoice B TpyOy; A — KosddHUHEHT conpoTHB-
JNeHHA TPeHMsl No ganne (MPHHHMAIOT NO CNpaBOYHHKAM); a4 H b—reo-
METPHYECKHe pasMepsl TpyDOR APAMOYTOJIBHOTO CEYeHHA.

(64)

Toraa yuernsie popMysasl IPHMYT BHA:
JJIS KPYTJIOrO MONEpPeyHoro ceueHuss Tpyou

3,48 ——

U= o (65)

IJ15 TPSAMOYroJbHOro

Q

4,43
VI-+esx+A[L (a+D)/2ab]
4* 51

V. (66)




Pacxoa, npoxoasiimii uepes tpydyaTbie COOpPyiKeHHHA C
HANOPHBIM PEKHMOM HCTEYeHHs, 3aBHCHT TOJbKO OT mepe-
naga yposHeit Boanl B Obedax. IlostoMmy, HMes rpaayHpo-
BOUHYIO xapakTephcTHKy Q=/[(2) B BHIe rpadukos, Tab-
JMIBl WH pellleHds ypaBHeHuit (65) u (66) na O9BM, mox-
HO MO 3aMepeHHBIM BeJHUHHAM Mnepenaja 2 OmnpeieinThb
pacxoi BOJBL

[Tpu opranmusaiium BopOydeTa Ha TPYOUATHIX COOpYHe-
HAAX Leaecoo0pasno A5 KaKIoro coopyXKeHHs Koa(HIH-
eHT CKOPOCTH, MOJY4€HHBLIH pacyeToM, MPOBEPHTL KOHTPOJIb-
HEIMH 3aMepaMH B HaType.

TexnuueckHe TpeGoBaHWA K MW3TOTOBJEHHIO, YCTAHOBKE
M SKCNJyaTalHu BOJOMEPHBIX YCTPOHCTB MepeMeHHOro mne-
penaja ypoBHei. YuacTOK KaHana, rjie ycTaHaBJHBAIOT BO-
JOMEpHHE YCTPOIiCTBa, A0JKeH ObTh NPAMOJHHEHHBIM, C
KpemJieHHeM MEeCTHHIM CTPOHTEJNbHBIM MaTepHasoM Hin 6e-
TOHHOII 06GJHNOBKO#H Ha paccrosuuu 3/[6d(a)] euime nepe-
ropaxusaomeit crenkn u Ha 5/[10d (a)] nmxe Bo nabexa-
AHe pasMmbiBa. B cayuae ycrpolcTBa MOHHXEHHSI AHA TPH
sarsiyO/IeHHH YCTpOficTBAa BEChb YUacTOK A0 H NOCTe rnepero-.
pakHBAIOUICH CTEHKH JNOJXKEeH ObITh BHIOJHCH C TNOrpenl-
Hocrhio He Gojee 0,5%. Ilpu oTkJIOHEHHH OCHOBHHIX pasMe-
POB OT AONYCTHMBIX Heo6xoaumo B (opmynax (46), (47),
(48) mpuHHMATh (pAaKTHUECKHE HX 3HAUEHHS. |

Pasmep mneperopaj<HBalouleil CTeHKH HacajlkoB M JiHa-
¢parMm mposKeH GHITH TAKHM, 4TOOB NMEPEKPHIThL MONepevHoe
ceyeHHe KaHaja C 3amacoM, HCKIIOYAalomHM pasMbiB H
duabTpaumio B 00X0A COOPYKEHH. :

IMpu npasuiabHON yCTaHOBKE YCTPOHCTBA HHAHBHAYAJb-
HYIO IpaiyHpPOBKY AJfl NMOJAYYCHHA TPajyHPOBOYHOH Xapak-
TEPHCTHKH HE TNPOBOMIAT.

[Ipn ycraHoBKe H3MEpPHTEJNLHOro mpeobpasosartens no-
Ka3aHHA TOCJHeAHero KOHTPOJHPYIOT MO peHKaM.

Cyxawoue yerpoiicrea YKpHHUHUIuM wusrorasausaior
IJIA: KAHAJOB ¢ TNONepedHbiM CeYeHHEM Tpancien1aJbHo

PMbl  H3 JABYX-TpexX  kKeJe300eTOHHBIX IUIHT THHH;
HITK-6X2%0,06, HITK-6 % 1,5<0,06 wan HITK-6 10,06
(TY 33 YCCP 6—73), onuy H3 KOTODHIX YCTAHAaBJHBAIOT
BEPTHKANBHO, a OCTaJbHbe — HAKJOHHO (B 3aBHCHMOCTH OT
JJIMHB HAKJOHHONH 4YacTH) c 3a/e/KOH KOHIEBHIX YacTeH B
OTKOCHl KaHaja M NocJeAyioulel pasfelikof ILIBOB repme-
THKAMH; KaHAJIOB C MONEpPeYHLIM CeUeHHEM NPAMOYTOJALHON
¢opMBI, KOTOPBIE H3TOTABJHBAIOT 13 OT/AENBHBEIX COOPHHIX
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(JI0KOB, BKJIIOYAOMHX YYaCTOK KaHasla H cyrKalolee YCr-
poficteo. Mapka Getrona 150.

[Topszox paGoT mo BO3BEAEHHIO CYIKAIONIEro YCTPOHCTBA
YkpHUHWUTuM  cnenyiomuiti: ycraHOBKAa HjH 3aKpemyieHHe
NOCTOSIHHOTO penepa y KaHaJia; HHBeJHPOBKAa H pa30OHBKA
COOpPYIKEeHHd, JIOXKa KaHaja, THAPOMOCTHKOB H JIPYTHE Me-
PONPHATHA; YCTAHOBKA HAaKJOHHOH M BePTHKAJbHOH MJIHT,
OnanyoKu MpH 3a4eJKe CTHKOB! 3aTHPKA H ¥eJiezHeHue OGe-
TONHBLIX MOBEPXHOCTEH; YCTAaHOBKA, Hajnajika M NPOBEpKa B
pabore MONOJNHHTENBLHOrO THAPOMETPHYECKOro 060pyaoBa-
S ¥ APYTHX TEXHHUECKHX CPEJACTB.

[Tepen myckom B SKCHIyaTanuio BOAOMEPHOrO YCTPOCT-
Ba W KOHTPOJBHOTO THAPOCTBOPA HEOOGXOIHMO: BHIMOJHHTH
CbEMKY, OKOHYATENLHO 3aMepHTh rabapuTHHIE pa3MepHl, 3a-
OJHATE HEOOXOAHMBIMH JaHHBIMH MNACNOPT BOAOMEPHOTO
MoCTa ¢ NPHJAOKEHHEM K HHM CXCMAaTHYECKHX YepTesKem:
MPOBEPHTHL HHBEJHPOBKOH YCTAHOBKY <«HYJCH» H JAeJeHHil
IIIKAaJIbl PEeK M APYIHX YPOBHEMEPHLIX YCTAHOBOK.

Hast obecnedennss HopMaJbHON paboThl auadparMel He-
00X0AHMO, 4TOOBI: OTBEPCTHE CO CTOPOHH HHIKHErO Opeda
OblIO 3aTomJienio He MeHee weM Ha 10%, a co CTOPOHEI
pepxHero Obeda —wa 30..50% BuicOTH OTBepeTHS: AHA-
(pparMa He yMeHpIIaJga NPONYCKHOH cHOCOOHOCTH KaHaJja:
/inanasoH H3MEeHEHHS TH/PABJIHYECKOro nepenaja HaxXoJHJ-
ca B npenenax 0,4 m>z>0,02 M; nonHIKeHHe AHa npu 3a-
ray6aennu auadparMul 660 MAABHHIM ¢ YKJIOHOM 1 : 4.

YYacTOK JHA KaHaja B MeCTe VCTAHOBKH JAHahparMul
10JI2KeH OBITh MPAMOJIHHEHHBIM C CHMMETPHYHLIM nonepey-
HbIM CEUCHHEM M 3aKpernJieH OeTOHOM MJIH MECTHBIM CTPOH-
TeMbHBIM MaTepuanoM Ha paccrosuud 2Hmax no auadpar-
MBI H 8fnax TIOCHE Hee,

Anasioruunbie Tpe6OBAHNEA NPEABABAAIOT H K TPYGUAaTHIM
COOPYXEHHAM C HamOPHBIM PEeKHMOM HCTEUeHHS BOALl Oes
PEryJiIHpOBaHHA 3aTBOPOM Ha BXOJE HJIH BHIXOJE.

CHCTEeMAaTHYeCKHH YueT pacXoJOB BOJH yCTpofcTBAMH
OCYILECTBJASIOT MO KPHBOH HAH TabJHUue 3aBHCHMOCTH
Q=f(2).

[ny6HHY BOALI AJS MECTHOro 3aMepa H3MepsioT: mno
KOHTPOJILHBIM peiikaM, a JJIS MeCTHOr0 aBTOMAaTH3HPOBAH-
'OTO BOJAOYHY€TAa — MO H3MEpPHTENbHOMY mnpeoGpasoBaTenio
'HAPABJAHYECKOTO Nnepemnaga B pacxojl.

Hasi yTouHeHHst H MPOBEPKH KPHBOi Q=F(2) NPOBOAAT
"¢ TPAAYHPOBKY, TO €CTh B HAYAJbHBIH NMEPHOX 3KCIIyaTa-
LHH CYJKATOIIero YCTpoicTBa AeNaioT 4...6 KOHTPOJIBHBIX 3a-
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MEpOB pacxojia BOAbl I'HAPOMETPHYCCKHMH BepTYWIKaMH
FHAPOCTBOPE, PACNOJ0XKEHHOM BHIIIE HJIH HHXKE YCTPOHCTB
KOTOPHIH B MpOIEcce 3KCnAyaTallHH HCMOJMbL3YIOT JIJIA NMepHO:
AAueckoro (oAHH-IBa pasa B roj) KOHTPOJIBHOTO 3amep
NPpH HHCNEKIHH, CHOPHBIX BONpOCAX Mex1y BOJAONOJb30BA
TEeJASAMH H T. I.

[Ipn npaBHALHOM H3rOoTOBJCHHH, YCTaHOBKE, HaJajKe
IKCIAyaTalHH BOJAOMEPHBIX YCTPOHCTB HAHHOH rpymubl MO
rPEIIHOCTL H3MEPEeHHA pacxojda BOJAB HE JOJIKHA NpeB

[Iath nmpHBe/leHHol B TaGauue 9.
¥
9. MMozpewnocts uasmeperun pacxoda sodst sodomepuvismu yerpodcre

P Morpemnocts, %

Boaomeprnoe ycrpofcTno L npHneleHnan K
IIFII::_:EH: BepOSTIAR ﬁ?&:ﬁgﬁ%
BogoMepnee cXomAlipeca Hacaju-
KH 4,8 3,2 3,0
CymxawiliHe ycTpolcTBa
YepHHHT uM 48 3.2 3.0
Huadparmu 48 3.2 3,0
TpybuaTue cOOpPYKCHHA ¢ Ha- :
MOPHLIM  PEXHMOM HCTEUCHHA
BOJH 6,0 4,0 5,0

Pacxopomepsi - peryasTopsr

Beiie paceMoTpeHbl BOJOMEpPHBIE YCTPONCTBA, KOTOPHE MO
ryr OHTH HCNOJb30BaHEl B KAYECTBE TPAHSHTHHIX BOAOMEp
HelX noctoB. OgHako OOLIEH3BECTHO, UTO AJAA OCYIIECTBJE
HHA mnpoliecca peryJdpoBaHHs H pacnpejejieHHs BOIH
npeaesax rHAPOMEJHOPATHBHOH CHCTEMBI CTPOHTCA oT 6
no 90 nmoxmopho-peryaupyomux coopyxkenuit na 1000 ra
Hcnonk3zoBanne 3THX COOPYMKEHHH, KpPOME OCHOBHOrO Ha
3HAYEeHHS — CHCTeMaTHYeCKOTO H3MEpeHHsl pacxofla BOJMABI
pauHOHAJbHO H 3KOHOMHYECKH OnpaBiaHo.

K naunoif rpynne BOJAOMepHBIX YCTPOHCTB ciaejlyer OT
HECTH: PeryJasiTopbl ¢ NPHCTaBKOH Ha BXoje (pasiHYHbLIE
KOHCTPYKILHH), C CYXAOUIHMH YCTPOHCTBaAMH Ha BHXOJE,
aBToOperyasiTopul pacxojia, VPOBHS BOJIBl B BEpXHEM HJIH
HHXKHeM Gpedax.

[Tpenaoxenust 06 HCNOJNB3OBAHHH MOANOPHO-PEryJHpY-
IOLIHX COOPYXKCHHA B KauecTBe BOAOMCPHHIX YCTPOIHCTB
precan M. B. Byrwpun u B. E. Kpacnos. Tak, nmn pas-
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paborano, HCCACNOBAHO H BHEAPEHO D) KOHCTPYKIHH BO-
IOMEPHBIX MPHCTABOK K COOPYKEHHAM C PperyJHpyeMoil
I0WAABI0 HeTeuenHsd, PsijioM Apyriux aBToOpOB BHECEHHI JI0-
IOJHEHHS M H3MEHEHHS B KOHCTPYKLHH MX C UEJbI0 Yayu-
HIeHHA THAPABAHYECKOro DexkHma pabornl. Muorue paGoTht
Hanpapjiensl Ha npHAaHHe (QYHKUHH H3MepPeHHA pacxoja
PEryJHPYIOIHM coopyxenuaM. Pacemorpum ux GoJjee no-
1pobHoO,

Pacxopomepbl-peryasiTopsl ¢ NPHCTABKOH HAa BXoje.
O pasmesieHsl Ha psiji TPYNN H BHAOB NpPHCTaBoK. Pery-
JATOPH ¢ NPHCTABKAMH IMEepPBOH TIpPynnul mpeaHasHaueHb
VISt MEXAQHH3HPOBAHHOrO H aBTOMAaTH3HPOBAHHOrO yuera BO-
Jibl Ha KaHajax opocHTeJbHHIX cHcreM, [IpuMmeHnsiior HX B
KAYeCTBE TOJIOBHLIX BOJOMEPHHIX MOCTOB HAa MAarHeTpadb-
ILIX, pacopeAe/MTe/bHBIX, XO3AHCTBEHHLIX H BHYTPHXO3sil-
CTBEHHBIX KaHajax c pacxoaamu xo 10 m%/c (B THmOBOM HC-
nosmennn), Ilpn pacxoxax Gosee 10 M3¥/c ux npoekTHpyioT
HHAHBHAYAJIBHO.

PekoMEHAYIOTCS JUIS PeryJHpOBaHHS H H3MEpeHHs pac-
XO/la NPH COOTHOIICHHH MaKCHMAJbHOrO H MHHHMAJbLHOIO
b Auanasone 3..5, KoTopulit onpeaenasor no dopmyae (67)
I 3aBHCHMOCTH OT MAKCHMaJIbHO MPHHATOrO 3HAYEHHS BOJO-
MepHOro mepenajia (2wmax) HIAH

n=Qmax/Qm In=—"Ir!-1"'-"'"u:um‘r Zemin== (0,71 ... 3.23} 'F-Eﬂma:- ('ﬁ?]

[Ipn 3TOM MHHHMAaJbHLI BOAOMEPHBIH Nepenaj Zemy AOJ-
/KeH ObiTh He MeHee 0,02 M H 3aBHCETh OT YYBCTBHTEJIBHOCTH
H3MepHTeJbHOro npeobpasoBartens.

[IpucraBku nepsoii rpynnsl npejiHasHayeHsl B OCHOBHOM
A TPYOYATHIX H OTKPHITBIX CETeBHX PacXxoJ0MEpOB-pery-
JsiropoB. K HHM oTHOCAT: mepBHIil BHJ — NpHCTABKAa ¢ Ha-
KJIOHHBIM BXOAOM; BTOPOH BHJI — NPHCTaBKa C TOPH3OH-
TaJIbHOH BepXHel 110JKOfl H IPAMBIM BXOAOM; TPEeTHIT BH —
TPHCTaBKa ¢ ropH30NTaJbHOH BepxHell noJKol MOJHroHa b-
HOro OvepTaHHsA.

IIpncrasky nepsoro suga (pue. 18) BEIMOAHAIOT U3 Tpy-
Obl KpPYIJIOro, pe)ke MpsMOYroJbHONO CEYeHHs, AJAHHOIL
[.=(1,5...3)D(a), rpe D(a)— nuaMerp H BLICOTA CEYEHHS.
Or6op nbesoMeTpHYECKOro Hamopa st npubopa MOMKeT
OCYLIECTBAATLCH B CIXKATOH 30HEe 3a BXOJOM HJAM B J06G0M
CCUCHHH MO JVIMHC NPHCTABKH NPH PaCCTOSIHHH OT 3aTBOPA,

PaBHOM He MEeHee JHaMeTpa HJIH BBICOTH CEYCHHS —
I=0,0D(a).
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Pue. 18. Cxema mogomepuoli NpHcTaBkl nepBoro BHAA:

I — oreepeTe  gan  orGopa  NeesoMETPHYECKOrO Hanopa; 2 — pofjoMepHan n
cTaBka; & — Koaodell nod WaMepHTeALinA  npeolpasonatenn: 4 — sarTsop.
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Pue. 19. Cxema Bogomepuofi NpHCTABKH BTOpOro BHAa:

| — pojoMepnas NPUCTABKA; 2 — KOAOACH MOA HIMOPHTEALHLA npeolpasonaTtelh;
J — sarpop; 4 — oTnCpCTHE ANA OTOOPA NLe3OMETPHYECKOrD Hanopa.



[IpucTaBKy BTOPOro BHAA C TOPH3OHTAJbHOH BCPXHEH
nosakoit (pue. 19) H NpAMBIM BXOJAOM BHINOJHAIOT B JABYX
napuaHTax:

| — npucraBka I obpasyercss YCTaHOBKOH TOPHU3OHTAJb-
HOfl MOJKH Me:KAY HBEIPAIOUIHMH CTeHKaMH B rayOHHE Oro-
JOBKA WJM BHIBHHYTA K IIJIOCKOCTH OTKOca ero OOKOBOM
CTOHKH OTOJIOBKA. ITOT BapHaHT HCNOJL3YIOT NMPH paccros-
I MEXIy HBIPAIOIHMH cTeHKamu ne Gosee (1,15...1,2)6,
Pl b — MHPHHA MOA3aTBOPHOTO OTBEPCTHSA. DTO JAeT BO3-
MOJMKHOCTh TIOJIYUHTH JKHBOE CeueHHe NpPHCTaBKH, OJH3Koe
ik naowmand cedenus TPyOu, mpH BhicoTe cedenHusi a= (0,7...
0.8)D. Toamuna noaku =0,05a.

Il — npucraBka npexcrasager cobod TpyOby mnpsamo-
VIrOJLHOTO, pexe KpyrJaoro cedenusi. Ilpu mmupune orojos-
ka Goawmie 1,2D ee yeraHaBJAHBAIOT HEMOCPEACTBEHHO B Oro-
JOBOK coopyxkenua. B 9ToM caydae HCHO0Jb30BaTh OOKOBLIC
CTeHKH s o0pas3oBanusd NPHCTABKH HEBO3IMOXKHO.

B nekoropux cayuasx (MpH 3HAYHTEJHHOM COJACPIKAHHH
Il BOJIE B3BeIIEHHbIX HAHOCOB) BEPXHIOW 4YacTh TPYyOHl NpH-
crapki (I BapwanT) BHABHIraioT B MOTOK KaHaja Ha pac-
CTOSINAE, PABHOE BLICOTE CEYeHHA, JJf HCKJIIOUEHHS 3aue-
U BOAOMEPHBIX KOJIOAIEB HaMmMepuTeabHoro npeobpasoBa-
TCJIA.

[TpucraBku Tperbero Buaa (puc. 20) cocTodaT H3 TOPH-
JOHTANRHOW MNMOJKH, HMEIOUWEH NOJHIoHaJblioe OuepTaHHe
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Pie. 20. Cxema BoLOMCpHON NPHCTABKH TpPeThero BHAA:

| — nofoMepHAsl NPHCTABKA; 2 — RONONCL nO3 HaMepHTeasHHMA npeobGpasoBaTensk;
J — garpop; 4 — oTpepcTHe AR oTOGopa MNbe3OMeTPHYWECKOro Hamopa.
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HHIKHEH MOBEPXHOCTH, PasMEIIeHHOH MeXKAY napaijeibHbl
MH HHIPAIOIIAMH CTEHKaMH THNOBOrO orosoBka. Bxoxuas
qacTh MOJKH BHINOJHeHa no (opMe CKAaTOH CTPYH C Mak-
cAMaJbHOoi ToamuHol {=0,35a. 3T0T BHI NPUCTABKH HMe-
€T NOBHIICHHYIO NMPONYCKHYIO CMOCcOOHOCTL M YBEJAHYdeHHBIH
BOAOMEPHBIH Tepenaj jAaBjieHHH MO CPaBHEHHIO C NPHCTAB-
KOil, HMCIOIICH TOPH3OHTANBHYIO TIOJIKY.

Or6op napaennilt mpoBoadr B cikatom ceuennd. OcHOB-
Hble paaMepbl mpHcTaBok gaHel B tTabaune 10.

10, Feomerpuseckiue napamerput RPUCTABOK U paccroanue do Mecta
orbopa sodomeprozo nepenada daéaenuil

PaccTosHne oT nxona
Dux Hauna Epm:'rnum! Ef:};’c'.'::"fﬂ‘imgﬁ A0 Ceuenns, rge ;
¥ NPORCEXOART OTHO0
NPHCTADKI np Lo bt Pﬂj!,ﬂﬂ.l“!!!lfﬂ p P
IMepBuiii (1,5..3)D - 0,5D
Bropoii (15.3)a 1.3 0.5a
Tpernil 1,5a 1.3 0.4a

[MpuHnun ACHCTBHSA TPHCTABOK COCTOHT B CJAEYIOLIEM,
[Tpn npoxoxieHHH BOJAL 4epe3 NMPHCTABKY CO3jaercd mnbhe-
30MeTpHYeCcKHit Hanmop (Z;) B ceueHuax pepxuero Gueda me-
pea BXoaoM W B TpyGe mpuctapkm 3a Bxojom. IToayuennas
pasnocts Hanopos (BoJOMEpHHII nepenaj) OJHO3ZHAYHO
onpejensieT pacxoj BOJABL, MPOXOJASIIHI uepes coopyxeHHe
NpH H3BecTHOM KoapdHUHeHTe pacxonaa np (BOAOMEpPHO-
CTH) M NMOCTOAHHONH NJAOIMIAAH NMPHCTABKIL

PasMepn! NpHCTABKH ONpPEeAeAsIOT IHAPaBJAHYeCKHM pac-
yeroM. Coctas pacuera 3aBHCHT OT yejoBnii paGoTel coopy-
JKeHHS, KOTOPHIE ONPeneasior NpHBA3KAa COOPYXKEHHSl B Ka-
HaJe Mo Pacxofy H cnocol COMPSIKCHHS BEPXHEro W HHMK-
Hero OnedoB. [Ipn npoeKTHpPOBAHHH COOPYIKEHHIT NOJL3Y-
I0TCH JABYMA crocoGaMi NPHBA3KH HX B Kanaje mo pacxopy:
NepBbiil — NPOCKTHHIA pacxoj]l KaHaja H NPonyckHasi cno-
COOHOCTE HPHHATOrO COOPYIKEHHS OAHHAKORL H NPOMYycCK
MAKCHMAaJBHOTO pacxojia BOAL 06ecneyHBaeTcs NoJHBIM OT-
KPBHITHEM 3aTBOpPA; BTOPOH — NPOMYCKHASN CNOCOGHOCTL CO-
opyxkenusi Ha 30% u Oosnee npeBHIIAET pacyeTHuil pacxonu,
nojaBaeMiulii B KaHaj, TO €CTh MNPONYCKHAN cnocolHOCTh
coopyieHus sapbimena. Torfa MakcHMaJAbHBI pacxon Bo-
Jbl NPOMYCKAIOT C NPHKPHITHIM 3aTBOPOM, uTo Tpelbyer npo-
BeACHHS THAPABJHYECKOro pacuera B JABYX BapHanTax.

[. B nepsoM Bapuanute rHApaBANYEcKHil pacuer nposo-
JAT AJA COOPYXKCHHS € NPHCTABKOH NMPH HANOPHOM peKH-
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Me MoTOKa B TPyOuaTtoM peryisiTope ¢ y4eroM BCeX rHApas-
JyecKHX conpotusaeHii no ¢popmyae (68). Ilpu srom xku-
BOe ceyeHHe NPHCTABKH NEePBOro WJIH BTOPOrO BHIA 10 Be-
JiHuHHE PABHO HJH OJH3KO mJjomand ceyenusi TpyGHI-pery-
JSITOpa, 3aTBOP MNOJHOCTBIO OTKPHIT, a MNEpenajg ypoBHEH
NepXHEro W HHKHero ObedoB coopyvikenus z.==04 M.

Q=pewey 2gz, (68)
rae pe — KO3p@HIHEAT pacxoja COOPYKCHHS C NPHCTABKON, KOTOPHIL
DEYHCAAIOT no dopMmyne

Po==1 }IEHI +Em +§nm:¢| (69}

A€ Cux, Samx — KOIPPHUHEHTH CONPOTHBACHHA NDPHCTABKH € YUeTOM
Bioga B TPYOY M BHXOAA M3 COOPYHENHSH; Crp — KOID(HIHEHT conpo-
THBJEHHS MO Aaudae TpYGH coopyMeHus.

B pesyasrate pacuera ONpeaesisiioT CEYEHHE ®p==Wnp,
asHavalor pguameTp TpyOm coopyxeHus Dyp=d,=

=V ¢/0,785 1 BHYTpEHHHE pasMephl MPHCTABKH byd= wpp.

Cpeanue swauenus kosdpduuuentos pacxona (pe) Tpyo-
"aTBIX COOPYKEHHH C NPHCTABKAMH TNpPHBEAEHH B Tab-
anie 11.

. Kosgpuyuenrer pacxoda u conporusasesud rpyGuarsix
COOpYNERUE ¢ npucTaskamu

||1|HI:':‘¢:n Ki Cux [ “1p l “onax ' Pe
[ leppmit 2,05 0,15...0,20 0,8 0,56
Bropoi 1,92 0,15...0,20 0.8 0,60
'peruit 1,00...1,10 0,15...0,20 0,8 0,73

Bropo#i BapsaHT THApPaBJHYECKOro pacyera NPOBOAAT
TOJILKO It HPHCTABKH NPH CBOOOAHOM HCTEUEHHH MOTOKA
YEPE3 COOpPYXKCHHE B HHXKHHH Obed 1o MaKCHMAaJabLHOMY
PACXOAY BOABI, NMOJABaeMOMY B KaHaJd M NPHHATOH pasHo-
CTH (Zm) YPOBHeii BOJLI NMepej BXOLOM B NMPHCTABKY H B
KaMepe 3a BBIXOAHLIM CedeHHeM, KoTopasi ofecneynBaeT He-
OOXOMMMBIH JIHANIA30H H3MEHEHHS PACXOA0B. ITa Pa3HOCTD
HANOPOB MEHBINE PA3SHOCTH YPOBHEH BOALI BEPXHEro M HHMK-
Hero 6be()OB COOPYIKEHHS HJH Zm<<2e=04 M. Boamoxen
cliy4aHd, KOrfna 2Zm=2e.

[lromazne ceuenns npucrasku, olecneunBaiouyio npo-
MyCK 3a/laHHOrO pacxofla BOAbLI U€PE3 COOPYIKCHHE ¢ MPH-
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KPBITHIM 3aTBOPOM NPH pacuere 1o BTOPOMY BapHaHTY, Ofl-
pelensdoT no gopmyae

Oyp= Qmalf{l-lnpi‘fzgzm): (70)

FAC @pp -~ MAOWLAAL CCUEIHHS NPHCTABKH, Qmax — MAKCHMAJLELIA pac-
XOJi BOAB, Wnp — KO3(pdHLHEHT pacXxoaa npucraskn. Jam npucTaBkn
nepporo phaa cpeaunii kosgduument pacxoaa pPnp=0,69 (moayueno
SKCNEPHMEHTABIIO), BTOPOro — pnp==0,72, Tpethero pup=089; zm —
pacuerHsiil nepenaj HAM PasHOCTE YPOBHCH BOAH Nepes BXOAOM B 1pH-
CTABKY H B KaMmepe 3a BHXOAHWM CCeUcHHEM,

Tak Kak H3-3a yHudukauuu Tpy6 W OroJOBKOB TpO-
NYCKHYI0O CcMOCOOHOCTL CETEeBHIX COOpPYJKEeHHil 3aBLIAOT Ha
20...30%, BTOpOH BapHaHT pacuera BOAOMEPHOrO YCTpPOH-
CTBA MPHMEHSIOT Yalle. |

[Ipn npoexrnposanun oTkpuitoro peryasropa Ha opo-;
CHTEJILHOH CeTH AJIA NPHJAHHS €My BOAOMEPHLIX CBOHCTB
B COCTAB COOpPYZKeHusl BBOAAT BOJOMEpPHYI0O npHucTaBky. Pas-
MEPLl IPHCTABKH ONPEAeAIOT H3 THAPABJIHYCCKOTO pacuera
pacxojlomepa-peryasrtopa.

IIpn 3aTon/ieHHOM HCTEUEHHH B HINKHUIL Obed) u He-
SHAUHTEIbHLIX nepenaaax Obedos i z,<<0,4 M pacuer
NPOBOAAT MO yKasaHHOMY nepenajy, a npH cBo6oJHOM HC-
TEUCHHH M3-TIOJ 3aTBOPA COOPYIKEHHA (NMpPH HaAHYHH 3HA-
HHTEJLHOTO nepenaja)— mo mnepemajy MexAy YPOBHEM
BEPXHero Obe)a H YPOBHEM BOALI B KaMepe mepejl 3aTBo-
PoM (3a BBIXOJOM H3 NPHCTABKH), PaBHOMY 2= Zpg=—
=0,3...0,4 M B COOTBETCTBHH C 3afaHHBIM JHANA30HOM H3-
MEpeHHs pacxojia no sasHcHMocTH (67).

Takum oGpasoM, ruapaBaHueCKHIl pacuer OTKPHTOro
pacxozoMepa-peryJasTopa ¢ npHcTaBKoil OCYULECTBJSIOT IIPH
H3BECTHOM HJIH 33AaHHOM MaKCHMAaabHOM pacxone (Qmax),
MaKCHMAJILHOM mepenaje ypoBHEH BOALI B BEPXHEM M HHK-
Hem Obedpax (z,) mam BepxHem Obedpe W LIHTOBOI] Kamepe
(2c=2m), pabouem namope B BepxHeM O6wede (H) ¢ yye-
TOM _MHHHMAJbLHOrO HanoaHeHust (Hmm) no dopmysae (70).

[Ipu stoM pacueTHHl 2y BHUHCATIOT MO NPHHATOM
MaKCHMAaJIbHOMY N€pPenany Zsmax K AHANAZ0HY H3MEPEHHS
Pacxojia jJist NpHCTABOK MEPBOTO H BTOPOTO BHIA Zyy=—2,=—
=0,712emax, a nasn TPeTbero — Zy =2z,=0,52umax.

Kosdppuunentn pacxoga npusegenn B rabuniue 11.

B pesyanrare pacuera maxomst BBICOTY H WMIHPHHY TIO-
NEPEYHOTO CevYeHHd NPHCTaBKH.
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Jlas Bcex BUAOB NPHCTABOK, BXOJSIUIHX B COCTaB pacxo-
JIOMepOoB-peryJaaTopoB Tpy6yaToro H OTKPHTOro THna, yder-
Has ¢opmysaa pacxojga BOIALI HMeeT BHJI

Q=I-'-npmnpy/ 2gzxmax, (71)

rae Q — pacxon BOAH; Wap — KO3GPHOHEHT PACXOAd; @gp — NAOULAAL
CENCHHS NPHCTABKH, 2, — BOAOMEpPHHH nepenajn Hanopoe.

Kosppuunentol pacxosa (pnp) AJNs OPHCTABOK NEPBOro
H BTOpOro BHAa cpejennl B tabauue 12, a a8 NpHCTABOK
TPeTBhEro BH/JAA NPH PaBEHCTBE BLICOTHI BXOJHOrO CEYeHHA
nuaMerpy Tpybn kosdduuuenT pacxona pgp=~0,855.

Peryasitopsl ¢ BOAOMEPHHIMH NPHCTABKAMH BTOPO#H rpyn-
bl B OCHOBHOM BBINOJHAIOT POJIb MEPEropaKHBaIIHX CO-
OPYJKEHHiH, Y3/IOB BOJOJACJEHHS H TOJOBHBIX COOPYIKEHHH
KPYHOHBIX OPOCHTEJbHBIX KaHaioB (MponyckHas cnocoGHOCTD
Goaee 10 m3/c).

12. Koaghpuyuenror pacxoda npucrasxu

CoovHOWR- | PaccrosHue
Bia dopma Kusoro “":“:-;::_Tjﬂ“ l.'.lT. tnh::énai A0 Huﬂﬂ':;l?“
] }1!1{‘1'3.{1&:“ CETeNNE mpreTanKe -EE;lt;lrﬂ [I?él:::;ilﬂlﬂ}f‘ﬂ P‘IIP
[Mepawit Kpyraoe — 0,5D 0,63
» — 20D 0,70
[pamaoyroasnoe 1,0 0,5a 0,57
» 1.5 0,ba 0,55
» 2,0 0.,5a 0,54
» 1,0 2,0a 0,68
» 1,5 2,0a 0,67
» 2,0 20a 0,64
Bropoii Kpyraoe — 0,50 0,67
» e 1,50 0,75
Ipamoyrosuioe 1,0 0,5a 0,70
» 1,5 0,5a 0,70
» 1,0 1,0a 0,77
» 156 1.5a 0,76
» 1.0 0,5a 0,58
» 1,6 0,5a 0,62

[To KoHCTpyKuMK coopy:kenne mMoKer GHTL OHO- H MHO-
TOTNPOJICTHEIM.

Ilnanason H3MepeHHsi pacXoj0B ONPeACASETCH BeJHUYH-

HOH mepenaja HanopoB (2wmax) Hau [1= (0,71...0,82) YZimax
H YBEJIHUHBACTCA KPaTHO uHcny orseperuii. Hanpumep, ec-
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JH AHANA30H PACXOAOB OAHOrO OTBEpPCTHS pasen 4, T0 JJH
JBYXNPOJETHOIO — 8 H T. ]I

K npucraskaMm BIOpPoOH rpynnobl OTHOCATCA: NPHCTaBKa
UyeTBEPTOTrO BHAA, BLINOJHEHHAas B BHAe TOHKoro pebpa Haj
BepXHell KPOMKOH OTBEpPCTHS B JONOJHHTEIbHOH 3a0paJib-
HOMH CTeHKe, nmoMelleHHoH mepej 3aTBOpPOM; OOKOBBHIMH CTEH-
KaMi TPHCTaBKH CJIyXKar OBIYKH C IJIABHLIM OYepTaHHEM
BXOAHOH wacTH W MpHCTaBKa NATOro BHjaa, obpasosanHas
IJIaBHOOUEPUYEHHEIM KO3LIPLKOM Yy OTBepcTHs B 3a0pajbHOH
CTeHKe H OOKOBBIMH CTCHKaMH-OBIYKaMH, HMEIOIIHMH IJIAB-
HOEe ouepTaHHE¢ BXOMIOH YacTH.

[IpucraBky uerseproro Buma (puc. 21) ycranasiuBaloT
B OrOJIOBKE COOpYiKeHHs, JJIA Yero Mexay ObluKaMmMH Ha pac-

Illli

BRI, <

Pue. 21. Cxema BOAOMEPHOH NMPHCTABKH YETBEPTOI0 BHAA:

] — popoMepHas npHCTaBKa; 2 — oTBepeTHe AAA OTOOPA NLE3OMETPHYECKOTO Ha-
nopa; J— sareop; 4 — KOJOMEL NOJ H3MepuTeAbHHf npeolpasoBaTeans.
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Pue. 22. Cxema BofOMepHOH MNPHCTABKH NATOrO BHAA:

| — popoMepHan MpHCTARKA; 2 — oTBepeTHe Ans orTGopa NLCAOMETPHYECKOTO Ha-
nopa: §— sateop; 4 — KOJOJeN MWOA HaMepuTeanumil npeoGpasosaTtes.

L=

CTOSHHH OT 3aTBOpa pacnojaraior 3a06pajbHYIO CTEHKY ¢
oTBepCcTHEM BHicoTOH @. Hajn BepxHeil KPOMKOH OTBEpCTHSA
Ha paccroanun 0,2a xpemsar ropHsoHTaJbHOE pebPO LIHPH-
noi 0,25a u toamuuoii {=0,05a, KoTopoe HaXOAHTCA B Mpe-
nenax njaaBHO Oue€puenHoil yactH OLYKOB, 4TO obecrneyHBa-
OT TJIABHHIH BXOJ MOTOKA B OTBEpCTHC 3a0palbHOH CTEHKH.

O160p nNHEE30METPHYECKOr0 HAMOpa HA H3MEPHUTeNbHLIH
npeoGpasoparesb OCYIIECTBJAAIOT € MOMOINBIO mnaTpydka,
KOTOpHIH yeTaHaBJIHBAIOT B NeHTpe pebpa H Kotopwii obece-
neyHsaeT ¢BA3b OOJBIIEr0 W MEHBILEro Hamnopa.
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IIpucraBky naroro BHaa (puc. 22) obpasyior ¢ no- .
MOIIbI0 KO3LIPBKA [IOJHTOHAJALHOTO O¥E€pTaHHd, KOTOPLIH |
pasMemalT y BepXHeit KPOMKH OTBepcTHS B 3a0paJibHOH
cTeHKe Me:xay OplukaMu orogoBka. [lepenmusasi kpoMKa KO-~
3bipbKa HAXOMHTCS B CTBOPe OBIYKOB, HMEIOIIHX IVIABHO
OYepyeHHblil BXoJ, 4To o0ecneyHBaeT BLICOKYIO MNPONMYCKHYIO
crocoOHOCTE,

['eoMeTpHUYECKHE PasMepsl NMPHCTABKH MATOTO BHIA: BLI- &
coTa OTBEpCTHSI @, WHPHHA OTBEPCTHA 2a; JJIHHA TOJHrO-
nHajapHoro kosupbka [=0,8a; paccrosinue OT BXOja A0 nar-
py6ka npubopa [,=0,33a; paccrosune ot natpybka 1o 3a-
TBOpA [y==a; pajnyc 3agpyriaeHua KpoMKH Bxozxa r=0,135a;
pajauyc sakpyraenus noixun R=04a; paccTosnne OoT BXoAa
A0 ueHTpa saxpyraenus l3=04a. 4

Pasmepnl MPHCTaBKH PAaCXOAOMEPHOIl YacTH COOPYIKCHHS
ONpeaesiorT HAPaBIHYCCKHM PacuyeToM. 1

Pacuernas gopmysia uMeer BHJ

Q= purpOup 282m, {?2}'.'

rje 2w — nepenaj ypoBheid Boaubl B Bepxneém Obede B Kamepe nepe
3aTBOpPOM (32 BBIXOJAOM H3 NPHCTABKH). ;

Zy, KOTOPHIH MEHBILEC HJIH DaBeH mepenajny CHCTeMbl, TO eCTh.
 pasHOCTH YpPOBHEil BOALI B BepxXHeM W HHxKHeM Obedax co=

OpYIKeHHsI W 3aBHCHT oT Tpebyemoro JHanasona, HaMmepe- -
HH5l pacxoja BOAbI, BHIPAXKEHHOTO UCpe3 BOJOMEpPHLIl nepe-
naju, onpeaeasieMulii mo gopmyne (67). Iina npucraBku uer-
Beproro Buaa (B cpexHem) 2n=0,892;, naroro— =
z2m=0,752;. KoapPuuuents pacxola NpPHCTABOK NpPHBEJIe- |
Hel B Tabaune 13. b

13. Koaghpuyuernrmnt pacxoda npucrasku

CooTuomenye Kostdhdumment
Bua CTOPOH MHBOTD pacxola >
LpHCTanKi CCHEeHMH IHCTaN- " 8
HH @z np [
gy
YerpepThlil 1 0,75 :
» 2 0,72 .
» 3 0,66 |
ITarwii 2 0,79

B pe3yiabTaTte rHApasB/JHYECKOro pacuetra HaXOAAT ceye-
HHE NPHCTaBKH.
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Pacxopomeppi-peryisitopsl  AJf  BHYTPHXO3AHCTBEHHOH
cetd, Ilpennasnagens Aas MeXaHH3HPOBAHHOTO HJIH aBTO-
MATH3HPOBAHHOTO YYera BOAB Ha BHYTPHXO3SHCTBCHHBIX
BOJAOMEPHBIX MOCTaxX OTKPLITON ceTH ¢ pacxoaom jao 0,5 m%/c.
K artoit rpynne ornocstes TpyGyarhie pacxoJoMepLI-BOJIO-
BBEIMYCKH H PEeryJiiTop IJf JIOTKOBOH CeTH.

TpybuaTtmii pacxoaomep-peryasTop cOCTOHT H3 acbecro-
lemMeHTHOH TPpYOu [, 6a0Ka-racuresas 2 B nimxHeM Obede c
KJIHHOBHAHLIM 3aTBOPOM H VCTPOHCTBA JJIf pasMelleHHs
H3MepHTeabHOTO npeobpasosartens 3 (puc. 23). 3necs mecr-
NbBIM COMPOTHBACHHEM CJOYXKHUT BXOJ B TPYyOy.

Ilpu pasmemennn npeoGpasoparteass B HuxHeM Obede
BOAOBBINYCKA B Ka4ecTBe MECTHOro CONPOTHBJEHHS Mpejia-
raercss OoxoBasi cerMeHTHas auadparma, pacnojaraeMas
Ha paccroanun 1,5D or satBopa (puc. 24),

Hanny TpyGui-pacxojoMepa-BOAOBHITYCKAa ONpeResioT
KOHCTPYKTHRBHO.

Pacxonomep-peryasitop 1a JOTKOBOM CEeTH npejcTaBJs-
eT coO0H KOPOTKYIO MPHCTaBKY ¢ BepXHell noJaKo#l moJuro-
HaabHoro oyeptanna (puc. 25). [Moaky ma JOTOK HaBelmn-
BAIOT Ha ChCUHAJAbHLIX mpHcnocobacnuax. Peryanpyiouni
3aTBOP YCTaHaBJHBAIOT HA JIOTKE OT/AENBHO 3a Pacxojome-
pom.

Ot6op pamnenust Ha npeobGpPasoBaTC/b  OCYHICCTBIIS-
ercd B CHATOM CEYuCHHH.
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Prc. 23. Cxema pacxoaomepa-BONOBHNYCKA A8 BHYTPHXO3sHCTBEH-
HOH ceTu:

! — 1pyGa; 2 — Grok-racutens; I3 — Kojomell nog mameprTeassil  npeoGpa-
I0BATCAb,
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Pic. 24. Cxema pacxofioMepa-BofoBHNYCKa © cerMenTHoN anadpar-
MoOi:

I — tpyGa; 2 — KoaojAel, MO WSMEPHTEeNbHWA npcobpasopartenu; J-— cermenT-
Han amadparma.

Puc. 25. Cxema BoAoMepuofi NpHCTABKH MOJHIOHANLHOTO  OMCPTAHHST
AN JOTKOBOMN CceTH: 1

| — sopoMepHan npHcTanxa; 2 — oTEepCTHE AAA OTGOPA NLEIOMETPHYECKOro Ha-
nopa; § —sateop; 4— KOJAOAEW NOA HIMEPHTENLHHA NpeoGpasopaTens.



OryynTe/ibHas O0COGEHHOCTL PacXoa0Mepa — He3HAYH-
TesbHasi noreps Hanopa, uro obecneynsaer GOJALILYIO NPo-
IYCKHYIO cHOCOOHOCTH M YBeJHUYCHHLII BOAOMEpHLIH Nepe-
max (2x) B cpaBHeHHH ¢ OOLIUM HepemagoM cHereMsl (2Zc),
KOTOPBLIl NO3BOJISET YUHTHBATH PACXOAB NPH MAJLX nepe-
[1ajiax CHCTEMB.

[IpuHuEn JeACTBHA ONHCAHHBIX PACXOAOMEPOB-PEryIsiTo-
poB 3akjioyaeTcss B 00pasoBaHHH BOJAOMEPHOro nepenana
JapJieHHil, KOTOPHIH onpejensieT pacxoi BOAL Yyepes coopy-
JKEiHe, Ha BXOJe HJH B MCCTe YCTaHOBKH AHa()parMmsl,

['uppasinveckuii  pacuer pacxojoMepa-BOAOBHINIYCKA
NPoBOASAT MmO (hopmMyJe pacxoja

Q=poy 2gz., (73)

rae p— Kosgpuunest pacxopa cucreMus (raba 14); © — maowagp
ceuenns TPyOW BWOYCKA; Z¢-— pasHoCTb ypopHell BOAW BEPXHEro W
HHKHEro ObedoBb.

I4. Kosghpuyuenrot pacxoda cucremst w u pacxodosmepa k
048 sodosmepubix ycrpolicte na eHyTpuxosailcreennol ceru

Bozomepuoe ycrpofictoo i ‘ k
TpyOuatuft  popoBENYyCK nO THOY
NPHCTABKN C 3aTBOPOM Y BXOJAHOrO Ce-
HYeHHA H NpHOOpPOM, YCTAHOBJCHHEIM Ha
BXOjfle NpH anuue TPyOh:
Lep==(6..8)D 0,72 0,67
Lep=(1,5..2)D 0,76 0,68
TpyOuarutit BogoBeinyck ¢ Gokosoil
Anadparmofi Ha BHXOZE H 3aTBOPOM
Y BHXOAHOrO CEeYeHHA NPH AJHHE TDY-
Ot Ly ms&...ﬂjﬂ H CYXKeHHH:
a/D=0,70 0,56 0,59
a/D=0,75 0,59 0,66
a/{D=0,80 0,63 0,74
Pacxopomep-peryasrop ans napato-
JHYCCKHX JOTKOB 0,86 0,81

Pacuer npoBoasT Asisi NpoBEpKH NPOMyCKHON cnocoGHO-
CTH TPyOuaToro COOPYXKEHHA C BOJOMEPHHIM YCTPOHCTBOM
HJIH onpejesieHHs Anamerpa TPyOH BOJAOBLINYCKAa MO 3ajaH-
HOMY pacXoly W mepemajny CHCTEMBL

Yuernast ¢opmysia pacxofia uMmeer oOumuuit num

Q=koy 2gz. (74)
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IIpu usBecTHHIX mapaMerpax ycTpolicTBa H 3nayeHuu R
Pacxof BOJLL, NPOXOAAULNIL Yepes BOAOBLINYCK, BhIMHCJAIOT
M0 H3MEPEHHOMY Zy.

[Ipy aBTOMATH3HPOBAHHOM YyueTe WIKaJdy Pacxodos Ha
npubope paccunrsiBaior no gopmyae (74). Meroauka pac-
YeTa H TIOCTPOCHHS WIKAJbl PAacXOJOB NPUBOAHTCA B HHCT-
PYKIIHH IJisi H3MepHTe/NbHOro mpeobpasoBaTedis.

TpybOuarpiii peryisiTop ¢ KOHHYECKHM HACAJIKOM HA Bbl-
xope TpyOul. Mcnonbsyior Ha opocHTeabHBIX chcTemax Poc-
TOBCKO# 00JIacTH NPH MHAMBHAYAJILHOM NPOEKTHPOBAHHH H
CTPOHTEJbCTBE HA XO3AHCTBEHHBIX OTBOAAX H pEryasiropax
BHYTPHXO3SHCTBEHHOI ceTH. PeKOMeHIVIOT HCMobh30BaTh HX
KaK pacxojoMepbl-peryJasaTopel Ha pacxon jo 1,6 M%c u B
JBYXOYKOBOM Bapuanre no 3 mi/c.

KoHeTpyKiHS pacXoioMepa-peryjiaropa COCTOHT H3 Oro-
JIOBKa ¢ 3aTBOPOM, BOJAOTPOBOASLIEH TPYOB €¢ KOHHYECKHM
HacaJKoOM, YCTAHOBJIEHHBIM Ha BBHIXOAE B HHKHHI Obed
(pHc. 26).

Hasi HopMadabhoii padoThl BOAOMEPHOH YacTH COOPYKe-
HHe L0J/IKHO paboTaTh HAa BCEM [MANMA3Z0HE PAcXojl0B B 3a-
TOIJICHHOM pexuMe, Mo3aToMy tpebyercs 3ariy0JeHHE Bli-
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Pue, 26. Cxema TpyGuaTOro pacxojoMepa-peryisTopa ¢ HACALKOM HA
BXOJE:

I —tpyGa; 2 — macanox; 3 — oTeepcTHe And coollleHHA TPpYOW ¢ KOJAOAMEM MOA
Ilﬂ\'rﬂpllTEJinhtﬁ rlm:t:n-ﬁpaaun ITEAL: 4 — EOnojien.
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XOJAHOTO ceyeHHs TpyOH noj MHHHMAaJbLHBIK YpoBeHb BOAHI
B oTBOAAWleM KaHaje. [lpu nanuunu nepemaja H HaKJOH-
HO#l BoOjonpoBousiell TpyOul nepex HacagkoMm HeoOXoAH-
MO MMETh JAOMNOJAHHTEAbHBI rOPH30HTANBHBIH YY4acTOK Tpy-
Oul AsHHOM 3...4D.

OcHoBHBIe pasMepbl KOHHYECKOro Hacaika KpyrJaoro ce-
qeHHA: D — BXOAHOI AHaMCTp, paBHBIE JHaMeTpy TpPYOHI
COOpyKeHus; d — BBIXOAHOI JAuamerp orseperns d=0,74D.
[IpsiMOyroapHoro ceueHusi: @ — BLICOTA BEIXOAHOTO ceve-
Hust, b — WHpPHHA BHIXOAHOrO ceuenus, b=2a; A — sbicOTa
BXxoanoro ceveHuss, A==1,0a; B — mwiHpHHa BXOAHOTO Cceve-
nus, B=2A4; | — pnauua nacanka, |=3a. Ksaagparioro ce-
YCHHS: @ — BBICOTA BBHIXOAHOTO cedyeHHHA; A — BHICOTA BXOJ-
Horo ceuenusi, A=1,35a; [ — nnuua Hacaaka, [=1,35a.

JIJisi MCKJIIOUCHHS BJIHAHHA CTENEHH OTKPBITHS 3aTBOpa
Ha HCXOJAHBIH KO3((HUHEHT pacxoja pacxojoMepa-perys-
TOpa JJIHHA BOAONPOBOAAUIEH YacTH TPyOH 3apaercsa 0o0Jib-
[I¢ LeCTH eée AHAMETpPOB.

[Mpunuun gefictBuA ycrpoiicTBa COCTOHT B TOM, UTO KO-
HHYECKHH HacaJloK, ABJASCh MECTHLIM CONPOTHBJAEHHEM, 06-
pasyerT BOJOMEPHBIH mnepenaj, BeJHUYHHONR KOTOPOro onpe-
AeJisieTcst pacxoj BOAW 1o npubopy, pellkaMm H rpaiympo-
BOYHOIH TalJHne.

I'mapasanueckuit pacder BBLINOJHAIOT AJSA ONPe/esieHHs
ceueHHus TPYOBl peryJasiTopa M Hacajka NpPH NPONycke 3a-
JlaHHOro pacxojga npu paGouyeM ypoBHe B BepxHeMm Owbede
H MAKCHMaJbHOM B HHXKIeM. B pacuere ucnonansyvior op-

MYJy

Q"_*MuWTpPIEEE-‘:: (75)

raie He — KospdHuuedT pacxoja cHceTeMmd, pasnwit 0.5 npn  aanne
TpYyOul coopyienus jo nacagka (6..8) D; z. — peflcrByiomud nepe-
najx CHCTEMH, HAH PasHOCTL yposHeil B Goedax coopymenus; d/D —
OTHOWCHAE BHIXOAHOIO AMAMETPA Hacajlka K Bxoanoumy, d/D=0,74.

[Tpu maune 1py6ul Lyp=>8D kosdduuuenr pacxona cu-
CTEMbl - BBIMHCJAAIOT no 3aBHcHMocTH (69) ¢ yuerom, urto
Cox =Cpux=23,4 — KO3 PHIHEHT CONPOTHBJEHHA HacajaKa
npu d/D=0,74.

PasMepn KoHHYeCcKOro Hacajka HaXOASAT MMepPecyeToM Mo
BBLIYHCJICHHOMY AHaMeTpy TpyOb! BOLOBLINYCKA, KOTOPHIl co-
OTBETCTBYET BXOAHOMY AHAMETpPY Hacajka.

PEEHELEL BOJIbI, IHpOXOAsAlleli Yepe3 coopylKeHHEe M KO-
HHYECKHH Haca/loK, Onpeiessior 10 nepenaiy yposHel Mex-
ny ceyeHHeM TpPyOul mepej HAacajkoM H B HixHeM Gbede
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HENOCPCACTBEHHO Yy HAacalka, a Takike KosdduuuenTy pac-
Xona pacxonomepa (k):

Q=kllﬂwplr”. 202y, (76)

rae R — kosdpduurent pacxoga, ky=1,12; @.p — Iomans nonepeyno-
ro ceuenHs TPyGH COOPYMKeHHs; 2Zx — BOJAOMEpHHN nepenai; g — yCKo-

penne csobojauoro najaemns, :

ITo stoii pacxonwoil dopMyse CTPOAT rpajyHPOBOYHYIO
XapaxkTepHCTHKY Q=[(2x) B BHAe rpaduka uau TaGJHILLL

Cyxawmee ycrpoHcTBo aas TpybGuarthiX CcOOpYKeHHi.
[Ipepnasnayeno AaA MECTHOr0 aBTOMaTH3HPOBAHIOIO yuera
PacxoioB BOAB B TPYGUaTHIX COOPYMEHHAX AHAMETPOM O
1000 mm. KoHCTpyKilisi 1M03BOJISeT OCYILECTBJATH TOYHHI
CHCTEMATHYECKHH 3amMep pacXOfOB BOABI, NMPOXOAAIIHX ye-
Pe3 cyxalouee yCTPOHCTBO B 3aBHCHMOCTH OT THApaBJjHue-
CKOro mepenaja ypoBHel HJH AaBJeHHHA HE3aBHCHMO OT pe-
KHMa HcTedeHHs (cBobojHoe, HecBoGoaHOR).,

CnocoGHOCTE TPAH3HTHOTO NPONYCKA HAHOCOB MO3BOJS-
€T NPHMEHATb HX B YQIOBHAX HaJHYHA B Boje G60JbIIOrO
KOJIHYeCTBa B3BEIIEHHHIX H TBepALIX YacTHI, a TaKiKe Ha
CHCTEeMaxX CO CTOYHLIMH BOJAMH.

KoHCTpyKuHst cy:kaiomero yerpoficrea npuMennMa na
PacnpeiieJIHTe/IbHbIX, BHYTPHXO3AHCTBEHHHX H ¢OPOCHHX BO-
AOMEPHLIX NOCTaX, a TaKXKe Ha TPAH3HTHBIX YUaCTKaX Mex-
XO3SHCTBEHHONH H BHYTPHXO3AHCTBEHHOA CeTH NPH YCTAHOB-
K€ Ha HHX NPOCTEHINHX CPeJCTBE H3MepeHHs: (pefikH, rHi-
POMETpHYECKHE BHJAKH M Jp.), npuGOPOB-PErHCTPATOPOB,
4 TaKxe nNpHOOPOB CHCTEM TeJeMeXaHHKH WJIH AHCTAHIIHOH-
HOTO M3MepeHnus.

KoucTpykuusa cyxkajouero ycrpofictea aust TpybuaTHX
BOAOBBIYCKOB mnpeacrasasier coGofi oTpesok TpyGonposo-
Ad, HAa BHIXOAE KOTOPOr0 3aKPemISIOT CYIKAIOmVI0 HAKJOH-
Hyio BcTraBky (puc. 27),

HAasi MexaHHsaluH H3aMepeHus BOJIOMEPHBIH mnocr o06o-
PYAYIOT THMHHIPH(pAMH, CaMONNICILAMH YPOBHS BOAK C «T$i-
JKEJLIMH MOMJIABKaAMU» H Ip.

Ilpu BHeapeHun cucTem TeseMexaHHKH BMECTO pacxono-
rpagoB yCTaHaBAHBAIOT AATYHKH Nepenajia YPOBHEH HAH
A4ATUHKH YPOBHSL BOJABI, B KayecTBe MYBCTBHTEJBHOrO 3le-
MEHTA KOTOPHIX NPHMCHCHBI «TSKeJibie MOMIaBKH>.

IIpunuun neficTBus yerpoiicTBa sakaouaercs B caeny-
iouteM. IToTok, mpoxoisi uepes ycTpoHCTBO M HCHBITHIBAS
VIABHOE CKaTHE CBEpXy, CO3/aeT pPasHOCTh YPOBHER BOJH
nepes H 3a uuM. IIpH nocrosHHON NAOMAAH HCTCUCHHS N
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Pre. 27. CxeMa cyRamollero yeTpolcTBa Jid TpyOGuaTHX COOpPYHEHHI:

| — cymawliee YCTpoicTso; 2 — KONOMel NON H3IMepHTEALHEA npeolpasoBaTens:
J ~— HAMEPHTEeNEHEE peflEn.

MOCTOAHHOM Ko3(dHuIHeHTe pacxoja NPOXOAANIHA pacxon
BOJIBI - OITHO3HAYHO 3aBHCHT TOJBKO OT pPasHOCTH YDPOBHeE#
B BEepPXHEM M HiKHeM Obedax (ruapapauvyeckoro nepena-
na). Ilostomy HsmepeHHLIH B mpouecce HaGmofeHH| [epe-
aj, MO3BOJISET ONpeAeJHTL PacXoj BOJALL HE3aBHCHMO OT
peKHMa HCTEYCHHS,

Pacuer cyxajomero yerpoiictsa aasi Tpy6yaThHX coopy-
EHHH TIPH H3BECTHBIX AHAMETpE, pacxoile H NPHHATOM Ime-
penane BHIYHCAAOT N0 Qopmyne

fﬂnux=Qf (}”_,"Eg_sz (??)

rae p-— go3dpuunnent pacxoga, pu=092 npa P=16° wsux— MAO-
najib BHXOJAHOrO OTBEPCTHA; Z-— FHApPaBAWUYCCKIl nmepenaj nepea u 3a
YCTPOHCTBOM; g — yckopende cBoGoAHOTO NajeHHs.

3Hasg MIOWANAb Wpux, MOXKHO ONPENENHTH BLICOTY Cer-
MEHTHOTO oTBepcTHd. Hast 3Toro Heo6XOAHMO BHYUHCJIHTH
WOpux/Rr*=~F, Mo xoropomy H3 Tabauis 15 HaAXOA4T COOT-
BeTCTBYIOIee 3HauenHe c=a/R,. Ecan uspecten paauyc
TPYOBl Ry, TO BBICOTA CEMEHTHOTO OTBEPCTHS a==CRy.
B Taxoil nocse10BaTeNLHOCTH NPOBOAAT PACYET TOJLKO MPH
k<<1,57. Korpa £>1,57, Buuncasior

R'=3,14— (0enx/Rx?). (78)

M3 rabnuup 15 no 2’ naxoaar ¢ n a’=cRy. 3ateM BH-
YHCJAIOT BBLICOTY CCrMeHTHOro oTBepcTHa a=—D—a’. 3Hasn
a, D u i, MOXHO ONpeNeanTh JUIHHY CYMKAIONIEro YCTpOmCT-
Ba 1o (popmyJie

[= (D—a)/[sin B. (79)
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15. Caasv c=[[k(R")]

m———

k(K" ! ¢ K(x') ‘ ¢

e K(k")

0 0 0,0319 0,01067 0,1212 0,07808
0,0002 0 0,0341 0,01180 0,1254 0,08212
0,0003 0,00001 0,0364 0,01301 0,1296 0,08629
0,0006 0,00003 0.0387 0,01429 0,1340 0,09059
0,0010 0,00006 0,0412 0,01566 0,1384 0,09502
0,0014 0,00010 0,0437 0,01711 0,1428 0,09958
0,0019 0,00015 0,0463 0,01864 0,1474 0,10428
0,0024 0,00023 0,0489 0,02027 0,1520 0,10911
0,0031 0,00032 0,0517 0,02198 0,1566 0,11408
0,0038 0,00044 0,0545 0,02378 0,1613 0,11919
0,0046 0,00059 0,0574 0,02568 0,1661 0,12443
0,0056 0,00076 0,0603 0,02767 0,1710 0,12682
0,0064 0,00097 00633 0,02976 0,1759 0,13535
0,0075 0,00121 0,0664 0,03195 0,1808 0,14102
0,0086 0,00149 0,0696 0,03425 0,1859 0,14683
0,0097 0,00181 0,0728 0,03664 0,1910 0,15279
0,0110 0,00217 0,0761 0,03915 0,1961 0),15889
0,0123 0,00257 0,0795 0,04176 0,2014 0,16514
0,0137 0,00302 0,0829 0,04448 00,2066 0,17154
0,0152 0,00352 0,0865 0,04731 0,2120 0,17808
0,0167 0,00408 0,0900 0,05025 02174 0,18477
0,0184 0,00468 0,0937 0,05331 0,2229 0,19160
0,0201 0,00535 0,0074 0,05649 0,2284 0,19859
0,0219 0,00607 0,1012 0,05978 0,2340 0,20573

. 0,0237 0,00686 0,1051 0,06319 0,2396 0,21301
0,0256 0,00771 0,1090 0,06673 0,2453 0,22045
0,0276 0.00862 0,1130 0,07039 0,2510 0,22804
0,0207 0,00061 01171 0,07417 0,2569 0,23578
0,2627 0,24367 04775 0,57551 0,7328 1,04275
0,2686 0,25171 0,4850 0,58827 0,7412 1,05900
0,2746 0,25990 0,4925 060116 0,7496 107532
0,2807 0,26825 0.5000 061418 0,7581 1,09171

© 00,2867 0,27675 0,5076 0,62374 0, 7666 1,10818
0,2929 0,28540 0.5152 0,64063 0,7750 1,12472
0,2991 0,29420 0,5228 0,65404 0,7836 1,14132
0,3053 0,30316 0,5305 0,66759 0,7921 1,15799
0,3116 0,31226 0,5383 0.68125 0,8006 1,17472
0,3180 0,32152 0,5460 0,69505 0,8002 1,19151
0,3244 0,33093 0.5538 0,70897 08178 1,20835
0,3309 0,34050 05616 0,72301 0,8264 1,22525
0,3374 0,35021 0,5695 073716 0,8350 1,24221
0,3439 0,36008 0,5774 0,75144 0,8436 1,25921
0,3506 0,37009 0,5853 0,76584 0.8522 1,27626
0,3572 0,38026 0,5933 0,78034 0,8608 1.20335
0,3639 0,39058 0,6013 0,79497 0,8695 1.31049
0,3707 0,40104 0,6003 0,80970 0,8781 1,32766
0,3775 0,41166 06173 082454 0,8868 1,34487

0,3843 0,42242 0,6254 0,83949 00,8955 1,36212
0,3912 0,43333 0,6333 0,85455 0,9042 1,37940
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fMpodoaxcenue

c l K(K') ‘ c [ Kix') I c

&(x')
(,3982 0,44439 0,6416 0,86971 0,9128 1,39671
0.40562 0,45560 0),6498 0,88497 09215 1,41404
0,4122 0,46695 0,6580 0,90034 0,9302 143140
00,4193 0,47845 0,6662 0,91580 0,9390 1, 44878
(),4264 0,49008 0,667 0,93135 09477 1, 44617
0,4336 0,50187 0,6827 0,94700 (0,9564 1,48359
() 4408 0,51379 0,6910 0,96274 00,9651 1,60101
0,4481 (052586 0,6993 (0,97858 0,9738 1,51845
0,4554 0,53806 0,7076 (0,99449 0,9825 153589
0,4627 0,55041 0,7160 1,01050 0,9913 1,55334
04701 0,56289 0,7244 1,02658 1,0000 557080

B npouecce nabaionennii na cyxaonmeM yerpoiicrBe H3-
MepAIOT THAPaBJAHYECKHH mMepenaj M MO €ro 3HAYEHHIO BhI-
HHCJISTIOT PacXojl BOABLI MO (GopMmyae

Q =4;08{l}nmx]’f5- (80)

['panynposounyio xapaxrepuctuky Q=/f(2) crposr B
BHJAE TAGMHIL WK rpaduka.

ABTOMATHYECKHE DeryJsiTopnl NOCTOSHHONO pacxoja.
[Ipennasnavensr aid HOPMHPOBAHHS NOCTOAHHON BO Bpe-
MCHH NOJAa4YM BOJALI B KaHa/lki OPOCHTENLHBLIX CHCTEM. STH
peryaaTopsl (JI060ro npHHLHNA JAEHCTBHA M KOHCTPYKTHB-
HBIX OCOOEHHOCTEH) MOJIKHBI MPONYCKaTh NOCTOSHHLIN pac-
XOJ, HE€3aBHCHMO OT H3MECHEHHS YPOBHeH BOJAK B KaHaJax.
ABTOMATHYECKHE DPEryJlsTOpHl MOCTOAMHOTO Pacxoia ¢ Of-
HOH HakJoHHOI creHkoil — PO u asyms — PII coctost Ha3
34TBOPA, K HHIKHEH KPOMKe KOTOPOro HPHBapeHbl HaKJIOH-
HBEIE€ O/lHA WM JBe CTeHKH, OOpalleHHBIC B CTOPOHY Bepx-
Hero Obeda (puc. 28). Takue 3aTBOPH VCTaHaBJAHBAIOT Ha
CIHCIHANBHOM JOHHOM NPOQHUIAHPOBAHHOM IIOpOTE oOmnpeje-
JCHHOH BHICOTHI H AJIHHLL. OcHOBHAS NMPHHOHMHAJbHAS OCO-
OCHHOCTb MX — C H3MEHEHHeM Hamopa B BepxHeM Obede
IPONOPUHOHAJILHO €My HM3MCHSAIOTCH MCCTHBIE COIpPOTHB-
JIEHHA Ha BXOJE B OTBEPCTHE 34 CYET HAKJOHHOH HHIKHEI
44CTH 3aTBOPA, UTO OOECNCUNBALT NMOCTOANHLIN PacXojl, mpo-
XOAAmHK uepes coopyxenne. Haubosee npocta KOHCTPYK-
ILHA PeryJAaTopoB ¢ OAHOH HaKJAOHHOI creHkoit — PO, mo-
ITOMY HX B OCHOBHOM H NPHMEHSIOT Ha OPOCHTEJbLHEIX CH-
cremaXx. PO cocrontT n3 mIocKoro 3aTBopa ¢ HaKJIOHHOM
HHJKHEH KPOMKO# /, MOJbEM KOTOPOro OCYUIECTBJSIOT Pyd-
HBIMH BHHTOBBIMH NONBCMHHKAMH, CTPENKH 2, MIKAJB pac-
XoJla 3, 3akpemjeHHoii Ha pame, W ropora 4.
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Puc. 28. Cxema amtoperyastopa pacxoga PO m P/I:

[—gaTBOop c OANOR NWAH mBYMA HAKJNONHLIMK CTCHKAMN, 2 — cTpenka; 38—
Kaaa pacxonon; 4 — nopor.

Tunopsie KoHcTpykmHn PO paspaboranel Ha pacxoibl
Q=0,1..1,4 m*c u nmanopu H=0,25...1 M. OcHOBHHIE TH-
nopasMepbl H XapakTePHCTHKH HX jaaHuel B Tabauue 16.

16. Ocnosubte Tunopaamepst u Xapaxrepucruxku astopezyaaropos PO

= " == -5
xlet g | 8 | B |52 |E2s
o 1 e el el ) 2 s | 558
Py 35 e | 888 | 2 | B3| 2. | =& | e
T ed E | 552 | §2 | 85| 2= | Es | 284
S~ T |=®6% | A8 | &2 | =25 | A8 | €25
0,1PO 01 02 007 050 010 049 024 0,17
02PO 01.02 029 010 08 012 052 02 020
04PO  0,2.04 064 018 08 020 080 044 032
08P0O 04.08 069 019 140 022 09 048 035
14PO  08.14 100 030 140 040 1,330 070 0,5

[TpeumymecTBO TAaKHX COOPYMKEHHIl MO CPaBHEHHIO C
MJIOCKHMH IIHTOBBIMH PperyJjsiTopaMH — nojauva 3ajJaHHOoro
pacxoja B KaHaJ B pe3yJbTaTe OTKPHITHH 3aTBOpa Ha He-
06X0aHMOE [EeJCHHE MO MIKaJe, NPH 3TOM PAacxoll ocTaercs
NMPAaKTHYECKH MOCTOAHHLIM NPH KojeOGaHHAX Hamopa B omnpe-
jejieHHOM jauanasone (raGa. 16). Pacxox B stom cayuae
OnpeaeNfioT BH3YaJbHO MO CTPEJKEe H IIKaJje, a CTOK YMHo-
HEHHeM KazK/0H MOCTOSIHHOH BeJIMYHHBI €ro Ha NpPOAOJINKH-
TeJABHOCTh PalboThl 3THM Pacxo/ioM.

Henocrarok pa6orst PO u PJI: pabora TOJALKO NpH CBO-
GofHOM HCTeueHHH M HeboJibIIOM KoJeOaHHH VPOBHEH BOIH
B BepxHeMm Obede. OOGBIUHO 3HAYHTEBHOE H3MEHeHHe Hafo-
pa cymecTBeHHO H3MeHserT H pacxoi. Ilosromy nepex PO
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nau PJI neoGxoauMo ofecneuuTh MOCTOAHCTBO ypoBHs. Jlas
3TOr0 Ha KaHaJjie 3a BOJOBBLIAENOM ABTOMaTHYECKOro pery-
JATOpa MOJAEPXKHBAIOT MOCTOSAHHLINH YPOBeHb BOAB HHIKHeE-
ro Obeda.

YcnoBusi npAMeHeHHs] ¥ OCOGEHHOCTH SKCMJAyaTalMH
pacxoaomepos-peryastopos. [lpucraeku paGorailor HOp-
MaJbHO NMPH HAaMOPHOM peXHMe HCTeUeHHH 3a cueT co3ja-
HHA OMpeAe/eHHOro Hamopa nepej BXOAOM H 3aTONJEHHHA
BRIXOAHOrO CEYeHHA 3aTBOPOM.

Hanop mepea BXoJoM AJs TEpBOro H BTOPOro BHIOB
TMIPHCTABOK 3aAaercsl H3 YCIOBHA MHmax=1,7D(a) npu npo-
nmycke MakcHMaJjbHoro pacxofa H Hmm=(1,3...1,5)D(a) —
MiHHManbHOro. IIps Maxabix pasMepax NPHCTABOK MpPEBHI-
nleHHe YpoBHA BOAKI Hax Bepxom TPyl He menbme 0,3 M.

BuiXoaHOE ceueHHe NMPHCTABKH 3aTamjHBaeTcs: NMpH 3a-
TOMJEHHOM  HCTEYE€HHH — NpeBbIllIeHAeM MaKCHMAJIbHOTO
YPOBHA Hajx BepXHeidl KPOMKOH BHLIXOAHOTO CeYeHHS MPHCTAB-
KH NpPH NOJHOCTBIO OTKPHITOM 3aTBOPE COOPYXKeHHS Ha
Ah=0,5z;, nan 0,5z, rae 2, — nepenajg CHCTEMHB H 2y —
mepemaj B [IaxTe; NPpH cBOOOAHOM HCTCYEHHH B HHMKHMHI
Oped cOOPYMeHHSI — NPHKPHITHEM 3aTBOpa Tak, YTOOH IJIy-
6una h.>1,la.

OnucaHHble BHAB NMPHCTABOK PEKOMEHAYETCH NMPHMEHATh
IJifl COOPY:KEHHH Ha KaHanaax ¢ npAMLIM MOAXOAOM MOTOKAa
BOJbl. BO3MOIKHO TaKxkKe HCHOJAbL30BaTh HX AJS Y3JOBHX BO-
Iononb30BaTeNEll, JHHHIE 3aTBOPOB KOTOPHIX B MJaHe mepe-
cekalmoTcs noja yryaom He menee 120...130°

[IpacTaBKy MOHTHPYIOT B OrOJIOBKE COOPYKEHHSI B CO-
OTBeTCTBHH C pacueTHOH cxemoil. IIpaBuna MoHTaXKka H3J0-
KEHH B MpoeKTax pacxojloMmepos-peryasatopos. [Ipoexktom
TaKxe NpeAyCMATPHBAGTCA THN BOLOYYHTHIBAIOLIEro NpH-
Gopa.

[Tpu skcniyataluui pacxoJ0oMepoB-peryJsaTopoB Heolxo-
IHMO CBOEBPEMEHHO MOATOTOBHTH BOJAOMEpHOE YCTDOHCTBO
(k Hayany BereTalHOHHHIX MOJHBOB) H YCTAHOBHTH MepHO-
nuveckoe HabmnioneHHe 3a paboToH coOpy)KeHHA H npHOoOpa,
He AONYCKAaH 3acopeHHs MX H BOAONpoBOAsLLel YacTH co-
OPYXEHHS, a TAKXKe HapyiuenHs B paboTe BOAOYYHTHBAIO-
uero npubopa. Ilocje BereTallHOHHLIX MOJHBOB MeTalNH-
yecKHe JeTaJH BOJOMEPHOro YCTPOHCTBA COOPYIKeHHS H
3aTBOpa ¢ MOABEMHHKOM OKPAallHBAIOT H cMaswuiBamT. Hame-
pHTEALHHIH MpeoGpasoBaTte/ib MPOXOAHT NpoduIaKTHUSCKHH
OCMOTP H MPOBEPOYHYIO FPaAyHPOBKY B COOTBETCTBHH C CV-
[IeCTRYIOMHMH NpaBnjaaMu,

-
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Cyskaiomee VyCTPoiHcTBO st TPyOGUaThX COOPYIKeHHI
HeoOXOAHMO H3roTaBJHBATh H3 CTAJBHBLIX TPpYO co cBapKoH
HAKJOHHOH CViKalolleil BCTaBKH H NOCJAEAVIOUmed YCTaHOB-
KO H3/leJIHfi HA BHIX0Je M3 TpyOuaToro coopyxkeHHsi ¢ 3a-
KpemjeHHeM H OMOHOJHYABAHHEM CTHIKA. L

OcHosuble paboTel MO IKCMAYaTallHH CYKAIOWEro ycr-
poiicTBa: nepHOAHUECKHE MPOBEPKH HHBEJHPOBKOH «HYJCH®
peek B BepxHeM u HHmKHeM Obedax M OYHCTKA OT Mycopa
HMOYJALCHHX TPYOOK H MPHOOPHOTO KOJONLA.

CHCTeMaTHYeCKHl YUeT pPacxo/l0B BOJALI HAa BOAOMEPHLIX
MOCTax MPOBOASAT MO TPaJAYHPOBOUHOH XapaKTEPHCTHKE
Q=[(2). 'nyGuay BoABl H3MepsIOT IJfA MECTHOr0 OTCYeTa
0 YPOBHEMEPHOH peiike, a NpH aBTOMATH3HPOBAHHOM BOJO-
yuere — no npubopy (pacxonorpady, npeoGpasoBaTeaio ruj-
paBJIHYECKOro rnepenajga B pPacxoj HJIH HIMEPHTEJALHOMY
npeoGpasoBaTesio CHCTEM TCJAEMEeXaHHKH). |

OcHOBHBIE NOrPEUIHOCTH PACXOJAOMEPOB-PEryasiToOpoB Aa-
HHl B Tabauue 17. |

17. Ocnoenole nozpewnocTi 6 usaMeperuu pacxoda sodwst
PACXOdoMEPAMU-PE2YAATOPAMIUL

Morpeiaocte, %

Boaomepuoe yeipoficiso L "p““‘q‘:"HH“ ,
:!1;:;::11 "“P“‘“““‘ :-Eg'?::e'-:leﬂlﬁ
HOCTH
Pacxogomepu-peryadaropsl ¢ NpHcTas-
Ko 5,0 4,0 4,6
PacxogoMephl-peryantopsl A BHYT-
PHXO3AACTBEHHON CeTH 2,0 4,0 4,6
TpyOGuaThlifi peryasrop ¢ KOHHYECKHM
HacaakoMm Ma BeiXoac #H3 Tpylnl 6.0 4.0 5.7
Cyxamwpoiee verpoiictso YepHHHIaM
AA8 TpyOuaTHX CcoopymeHHH 2,0 4,0 4,6
ABTOMaTHUECKHE PCryJasTOpH MOCTORAI-
HOro pacxoja 2.0 4,0 4,6

I'papayvpoBanHbIE TIOATIOPHO -
PEryAMPYIOLIAE COOPY KEHMUsI

IMpenHasHaueHnl /sl MEXaHH3HPOBAHHOrO MJIH aBTOMATH-
3HPOBAHHOrO ONCPATHBHOIO H3MEpPEHHS PACXONO0B BOALI TO-
JIOBHBIMH, TPaH3ATHLIMK, cOPOCHBIMH BOZOMEPHBIMH HOCTA-
MH ¢ pacxojamu jio 200 m¥/c.
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[panyupoBKy COOPYXKEHHH NPHMEHSIOT IR onpejede-
HUSl TPAaAYHPOBOYHLIX XapAKTEPHCTHK COOPYMKEHHH, HaX0XK-
JCHHSA CBSI3H TPaAyHPOBOYHBIX XapPaKTEPHCTHK C CHCTEMa-
THYECKH H3MepsieMBIMH mapaMerpaMH MoToka W pasmepaMmu
KOHCTPYKTHBHBIX 3JIEMEHTOB COOPYMKCilH#, KOCBEHHOTO H3-
MEpPeHHsi pPacXo/0B BOAK IO NPHHATHM TrpajyHPOBOYHBIM
XapaKkTepHCTHKAM ¥ CHCTEMATHUCCKH H3MepsieMbiM napa-
MCTpaM noToKa.

I’'pasyupoBaHHBie COOPYIKEHHA pa3jH¥aloT [0 THOAM,
THCJY CHCTEMATHYeCKH H3MepAeMBIX TapaMeTpoB H MO0JIO-
KCHHIO nepBHUHBIX npeobGpasosareneil. IlpuMeHenne Toro
HJIH HHOIO COOPYZKEHHS JHKTYETCHA KOHCTPYKTHBHBIMH 0CO-
OCHHOCTAMH H peKHMOM HX pabornl (cBOOOJAHOE HJH He-
cBOOOJHOE HCTEYeHHEe H3 OTBEpCTHS ).

CoopyxeHusi ¢ NJIOCKHMH H CErMEHTHLIMH 3aTBOPAMH,
paborawmmue co csoboaupiM HcTedenuem. Ilpu asromarnsa-
IHH H3MEpPeHHi{ NMPHMCHSIOT TpajyHPOBallHOE COOPYHKEHHE,
NpeAcTaB/eHHOe HAa PHCYHKE 2

Jlns BH3YVaALHOTO KOHTPOJIA NPH H3MePeHHH HeoOXolu-
Mo B BepxHem Obede Ha paccrosuuu (3..4)H or sarsopa

{
h

i L 5
:"\n

%

Puc. 29. Cxema rpayHpoBaHHOrO COOPYMKENHS ¢ TUIOCKHM 32aTBOPOM:

l — sateop; 2— Hamepnrennnufl npeoGpazoBaTess NLICOTIM OTEPHTHH AaTROPA;
J = YEA3ATEAs NOADMEHNR aaThROpa; 4 — Koaoaen noa Hamepnreasuuli npeolGpa-
J0RATEAL YPpOBIA; & — pamMepnreasnull npeolpasopateéns nHanopa; 6 — HaMmepu-
Telnslull npeobpazvbaTtens pacxonpa; 7, JO — gkorTpoaLiuie pefilkn; § — aMnyanc-
nas TpyGra: 9 — pamepurenuusfi npeobGpazoparens ypoous nuuero Goeda.
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yCTaHaBJAHBATh BOAOMEPHYIO pefiky, a 3aTBop ﬂﬁﬂp}’.ﬂﬂﬂa'rh
YKa3aTeJeM BHICOTH OTKPLITHA.

[Tpusnun jnefictBHg rpajyHPOBAHHOTO COOPYXKEHHS 33-;
KJKUYACTCA B TOM, UTO NOTOK XKHJAKOCTH, BCTpeyas Ha CBO-
CM MYTH Nperpajay B BHAE FHAPOTEXHHYECKOTO COOPYIKEHHA
C 3aTBOPOM, TEPSAET YacTh MOTEHIHAJABHON SHEpPrHH, KOTO-
pas npeobpasyercs B HEPrHI0 ABHIKCHHS.

[Torepn (YHKIHOHAJBHO CBA3aHBI ¢ HANOPOM BOALI B
BepxHeM Obede H BHCOTOH OTKPHTHA 3atBopa. Mamepsa
9TH NapaMeTpsl MOTOKAa H3MEpPHTeJNbHHIMH mpeobpasoBaTe-
aaMH 2, 5 W 3Hag NIHPHHY BOAOCAHBHOTO (hpoHTa MO 3aBH-
cumoctaMm (81)...(83), BHUHCAMIOT pacxof, 2 B aBTOMaTHUe-
CKOM peXHME H3MepsieMbie BeJHYHHH mnpeolpa3yioTcs B
pacxoj ¢ nMoMomibio veTpoiicTsa 6.

CHeTeMaTHYeCKH H3MEpSIOT CJeAyIolllHe mapaMerphl mno-
TOKa: rayGHHY BOAB Haj TMOPOroM COOPYXEHHS (man
YypoBeHb, efi cooTBeTcTBYyIOmHi) B BepxHem Gnede H BHICOTY
OTKpHTHS 3arBopa a (puc. 29). Pacxon onpenensior Koc-
BEHHBIM TNMVTEM, HCMOJb3YH 3aBHCHMOCTH:

NS TJIOCKHX BePTHKaJbHBIX 3aTBOPOB

Q=1[2,72—(0,9a/H)]aby'H (81)
HIH
Q=2,66pab) H—0,65a; (82)
ANl CerMeHTHHIX 3aTBOPOB |
= [1,77( C;‘ )24-2,22] aby H—0,7a, (83)

rae b —wmapuna aeficreynouero BofocaHBHOro (poHTa AAA OAHO
Jetnoro coopyxenns. Jlas muoronmposerHoro B Qopmynax (81)..( 3}
b sawmensior cymmapnofi mApHHOA OTAeALHHX mpogaeTop Zb; C — BBHICO-
Ta PacToJOKEHHA OCH CErMEeHTIOr0 SaTBEOPa Han MOPOroM COOPYIKEeHHS,
R, — panuyc cerMeHTHOro saTtsopa.

I'pagynpoBounLIc XapakKTepHCTHKH B 3aBHCHMOCTAX
(81)...(83) mauw nas oTBepcTHH MPAMOYTOJILHOTO CEYEHHS.
[Ipr mcnoab30BaHWH COOpYXKeHHA ¢ TpyOaMH NHPKYJALHOTrO
OUepTAHHS TPaAyHPOBOYHEIE XAPAKTEPHCTHKH H 3aKOHOMED-
HOCTh H3MEHCHHS NJONIAJH OTBEPCTHS HCTEYEHHS yCTaHaB-
JHBAIOT TPH BHITOJHEHHH TPajyHPOBOYHHIX palboT.

Vaeruwe 3aBucumoctu (81)...(83) ynpomatoress nas
KOHKDETHHEIX coopyeHnnil, korna uspectsl b uan b, R;, C

Coopy:Kenus ¢ IJOCKHMH MW CerMeHTHHIMH 3aTBOpPaMH,
paGoraiomue ¢ wnecsobojnbiM  HereuenueM. I[Ipwauun HX
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Pue. 30. Cxema rpaiyHpOBAHHOIO COOpYHeHHd:

1 — ¢ CerMeHTHBIM 3aTBopoM; 0 — cxema KpenJeHHA NbesOMeTpa Ha HNJOCKOM
aaTHOpe: 8 — TO e, Ha CerMenTHOM saTtpope; J— KouTpoawHas peilka; 2 — ABYX-
cekunONHL  Konomem; J, 4, 5 — waMepHTeasHue npeolpasopaTenn pacxoma H
Aunopon; § — noagteMunfl mexamnsm; 7 — paMepuTensunit npeobpasonatesin OT-
KpLiTHS satBopa; § — YKasaTens NOAOMEHHA 3ATBOPA; § — HHINa NOM NbE3OMeTD;
10 — usesomerp: I1, 13 — punyascuuie TpyGxu; [2 — sarpop; [4— 1pyOka Tluro.

AeficTBHA cocToHT B caeaylomem. Hamopnl, xapakrep#usyio-
[I{HEé CKOPOCThb [ABHMKEHHS MOTOKA Ha YYacTKe H3MEepeHHS,
BOCTIPHHHMAIOTCH MEepPBHUHBIMH mpeobpasopateiamu 10 u 14
H nepefaiores Mo UMnyJabcHEM TpyGkam I u I3 B cexuum
npHOOPHEIX KoJoJleB 2, npeoGpa3sylorcsi B CTONO 3KHAKO-
CTH, COOTBeTCTBYIOINNH BeanuuHe Hanopos (puc. 30). Ilo-
no¥eHue cBobOAHOM MoBepXHOCTH cTOoN0A KUIAKOCTH B KaxX-
JIOH M3 CeKUHH pPEerHcTPHPYIOT H3MEpHTeJbHBIMH npeobpa-
3oBaTeJIsIMH 4 M 5, B KOTOPHIX H3MEpPHTE/IbHEIE BeJHUYHHBI
npeobpasyioTcss B CHrHaJjbB, BOCIHpHHHMaeMble Tnpeobpaso-
BATENEM YCTpoHcTBa TeJIeH3MEPeHHs pacxola BOARL J.
B 310 e ycTpoficTBO OJHOBpEMEHHO MOCTYNAET CHruamn ot
HaMepHTepHOro npeobpasoBaTeiiss 7 O BHICOTE OTKPHITHA
3aTBopa.

[Ipeo6pazoBaress 3 B COOTBETCTBHH ¢ QopMynaMH
(84)...(86) obecmeynBaeT pacuer pacxofa Bo/bl, €ro pe-
THCTPAllHIO, a NPpH HeoOXOAHMOCTH BepabaThiBaeT H NMOCH-
JIaeT CHrHAJ B CHCTEMY TeJeH3MepeHHi.
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CHcTeMaTHUYECKH H3IMEPAIOT CJACAVIOIHEe napaMeTrpsl no-

TOKA: Hamop HAaj MoporoM coopyixeHHd B pepxHem Onede

sarsopa Iy, npe3oMeTpPHUECKHI HANOP B OTBEPCTHH MOJ 3a-
TBOPOM /iy W BHICOTY OTKpLITHA 3aTBopa a. Pacxox onpeae-

JAKNT KOCBCHHBIM NOYTEM, HCNOJIB3VH 3daBHCHMOCTH.
JUTE NMJIOCKHX BCPTHRAJLHBIX 3aTBOPOB

Q= [ki+ke(a/Ho)?)ay Ho—ha; (84)

ANs cerMentTHLX satsopos npu a/llp<<0,6
Q= (Cy+Cza°%)ay H—hy; (85)
Aas cerMenTHEX 3atBopoB npu 0,6<<a/Hy<<0,85

Q=[Ci+Coa~""+
+ (Cs4Cya%) (a/Hy—0,6)2]ay Hy—h. (86)

B ¢opmynax (84)..(86) snauenus ki =0613by 2g;
k=02%by/2g;  C,=2b[085—(C/R)]V 2¢;
Co=3b[ (C/R5) —0,25] R~/ 2g;
Cs=2,82) 2g2b—2C,; Cy=2Cy.

OnpeleasioT JJIfl Kax/I0ro KOHKPETHOro COOpPYrKeHHS.

CoopyKeHHs ¢ NMJIOCKHMH MAH CErMEHTHBIMH 3aTBOPAMH,
padorawouiie npu HecBOOGOAHOM McTEHeHHH (VIIPOUIEHHDI
MeToJA). BueapeHHe aBTOMATH3HPOBAHHLIX CHCTEM YNpas-
JIEHHSI TeXHOJIOTHUCCKHMH npoueccaMH BojopacnpejeJe-
Hug Tpebyer mpHMEHCHHH cnocoba HaMepenHs pacxojos
BOJIbI ¢ O/AHOBPEMEHHBLIM H3MepeHHeM Hanopa B BepxueMm Gne-
(e 1 OGBITOBOI rJyOHHLI NOTOKA 3a COOPYKCHHEM AJA Onpe-
neneHns o0beMa HAKOMJeHHS HAH cpabOTKH BO/ALI B Obedax.

['paayupoBanHnoe coopyxeunue srjiodaer (puc. 31) rui-
POTEXHHYECKOE COOPYMKEHHC ¢ MJIOCKHM MJH CerMEeHTHBIM
3aTBOpoM 4, H3MepHTEeJbHbIH npeobpazoBaTeib BBICOTH OT-
KPLITHA 3aTBOpa O, H3MepHTeabHLle npeobpazoBaTtenH ray-
6uH BOAB 3 M &8, ycTaHoBJAeHHble B npHOOPHHIX Koaoxnax 2
H 9, coo0lEHHLIX ¢ MOTOKOM HMNYJbBCHBIMH TpyOKaMmu
13, 10.

[TpunuHn JAeHCTBHA 3aKjJi0yaercd B H3MePeHHH OTKpLI-
THsl 3aTBOpa W mapamerpos noroka H u hs ycTaHOBJIEHHBIM
ofopyloBaHHeM H PerucTpallid 3ITHX BeJHYHH (Mexauusa-
uua uamepennit). Ilpy TeseMexanusalun H3MEPEHHI cHrHa-
AL, cooTBercreyiomue a, H n hg, mpunuMaioT B AHCNETYEp-
CKOM NYHKTE, TA¢ H PAacCUHTLIBAIOT PACXOA.
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Puc. 31, Cxema rpaftynpoBanioro CoopyKenns:

I, 7 — KouTpoaphbie pelke; 2, ¥ — koaoamm; 3, & — wamcpHTeanHnie npeoGpaso-
BATCAN nanopa; 4 — COUpPYHenne © sSaTnopoM; 5 — NOALEMHHER MEXaHHIM 3aTnO-
Pa; 6 — WIMCPHTEAL BHICOTHL OTKPMTHA 3atBopa; 10, 1J — IMOyALCHME TPYOKH;
Il — nmnyawciioe ynaotienne; [2— yKasaTeah BLCOTHL SaTBOpA,

ABromarnsauug nsamepeduii o0GCCNEYHBACTCA NPH  HC-
noabaosaHun DBM.

HMsmepsieMble mapaMeTpel MOTOKA — ryOGHHAa BOAH B
BepxuneM H HixkHeM Obedax /1 u hs, BBICOTA OTKPHITHA 3a-
TBOpa a.

Pacxoa sojasl Buluncasiior no gopmyae

Q=qgs0s) 2825, (87)

rae @ — KOSQQHUHEHT CKOPOCTH; o — IJOWAIL MHBOFO CONEHHS MOTO-
Kd B CTBOpe H3McpeHHs TAYOHHH /g, Zg — pasnocTh OTMETOK NOBEpX-
HOCTH NOTOKa B BepxHem n nnxuem Obede, pasnas H—he+il (i —
YRJIOH AHa pycaa mexay creopamn Hamepenns H u hg; L — pacero-
AHHE MEMAY STHMH CTBOpaMi).

s

JT1oT cnocoG PEKOMCHAVIOT NPHMEHATh TOJLKO NOCJHEe
rpajyHpoBKH COOPYXKEHHS, B Mpolecce KOTOPOil ycTaHas-
JAHBaAOT 3aBHCHMOCTL go=[(alhs) n ws=[(hg).

B nanenefimeM no cHcreMaTHYCCKH H3MepsieMBIM napa-
Merpam a, /H{ u hs, YCTAHOBJICHHBIM 32aBHCHMOCTAM H top-
myJie (87) maxoadaTr pacxof.

ABTomMaTHyeckue peryastopet yposus (APY) cexropho-
ro THOA ¢ rOPH3OHTAJABLHOH ocblo BpaweHusa. [lns asToma-
TH3AUHH THAPOMEJHODATHBHBIX CHCTEM HICTHTYTOM YEKp-
THIOPOBOAX03 paspaboTanbl aBTOMATHYECKHE PeryJsTophl

6 Joamasz Ne 4095 ®1



YPOBHSI BOJbI CEKTOPHOIO THIA € TOPH30HTAJBHON OCHIC
Bpauenns Henpsimoro eiicreus (aprop 2. 2. MaKkoBCKHi),
paccuHTaHHble Ha pacxox Boaw Jio 10 M3/c (puc. 32). B co=
CTaB peryisitopa BXOASAT: OroJOBOK KopoOuatoit (GopMbl €
He3HAYHTEJbHBIM pacilHpeHHeM KBepXy, rie ycraHapjHBa
1oT 3aTtBop [/ aBsroperyasrtopa; Tpy6a mnepenaga c OesHa-
MOPHLIM JIBHXKEHHEM BOJABI H 3aKpemJIeHHHHA y4acTOK OTBO-
asgero pycaa. Ilpn ykaone 71py6m 0..0,135 BO3MONKHO
cBo0o/iHOe HJ/IH HecBOGOJIHOE HCTEUEHHE H3-NOJ 3aTBopa. 3a=
TBOP B 3TOM CJiy4ae HHXKHEH 4acTblO OMHPAETCH HA HEBLICO-
KHH MOpor, coOCTaBJsAIONIHI eannoe nejoe ¢ 6J0KOM.

[Iponyckuyio cmocoGhocts APY npr cBo6ojgHOM HCTEYC-
Hiud (npu veaoHe Tpy6ui i=>0) paccuuTnBalor no gopmyie

kS
i

-~ i v i
(88)
rae k u Cy— xoadduunentu, sapucamue or kosddHumenta pacxosa
APY (ta6a. 18); o — yroa OTKpLITHSA 3aTBOpa B pajaHaHax; b — mupH-
Ha orosoBka; R — paauyc obmuBiH sateopa;, Hy— nanop BEpXHeM
Onepe Hax MOPOTOM COOPYIKEHHA C YUETOM CKOpPOCTH NOAXOAa; g—
Yroa HagaoHa HanopHo# rpasl satpopa K BePTHKAAN B 3AKPLITOM N0-
JOKCHHH, :

HPH NMOATONJNCHHOM HCTEYCHHH AAH pacqem HEIIDJIBE)HDT
dopmyny

Q=2ubR sin—; V 9g (Ho—h:), (89)

e p—xospduunent pacxoga APY; h: —rayGuma pBojas 3a 3aTBO-
POM C YYETOM NOHHMEHHS,

oy
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Pue. 32. Cxema COOpPYIKEHHS ¢ CeKTOPHHM 3aTROpOM:

| — aaTnop; 2— orpeperus; J— Kknanad; 4 — BXOOHOC oOTBepcTHE; §— NATYH-
KH; 6 — YEo3areabr OTEPMTHA 3arsopa; 7 — KOHTPOARHLE pelxn.
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[8. Koaghhuyuenror & n C,

A KAKOrQ COyUas AaHp
8 uuatpqmu,nzuml Tun ynaotHenwa k [ e

Jna APY ¢ noporom smcoroit Ha papuansuofi o6- 0,733 0,555
p=025 M (nas waryps) H  IIHBKe

[1|;|=15u
Hna APY c¢ Bpricotofi nopora

p=0,115 M B ay=15° To xe 0,723 0,555
To e npu p=0 B aqy=15" - 0,688 0,555
Hna APY npr p=025 m wu

g == > 0,705 0,850
Haa APY npn p=025 m m Ha manopsoir rpa- 0693 0,555
a;=15° HH 3aTBopa

[Ipn 2°<<a<<9° koadpHuHEHT pacxofa BHIYHC/AIOT IO
hopmyte

1=0,96—0,345 (a%/9°) (90)

H npn 9°<<a<<18°
p=0,615—0,065[ (a®/9°—1)]. (91)

B of6mem BuAe ko3dduuuenT pacxona MoxKeT OHTE
npeacrasJeH dopmyoi

p==0,565/(cz/ac) "2 (92)

Torna QopmyJel yuera BOABI A TPajyHPOBAHHBIX CO-
OPYKEHHH:
A cBOOOAHOrO HCTeueHHS

Q=2(n,74?—0,155 i) ¢

%o
X R sin ';_b l/ig[H—R sin% sin(ag+-;— }], (93)
IJ8 HecBOOOJHOro HCTCUYCHHA

Q=[1,13/(a/a0) **] R sin—-by 2gz, (94)

rae p— KoagpduulesT pacxopna; ( — pacxom BOMB; @ — YI0J OTKDHI-
THf 3aTBOpa B Tpajycax; Up— YroJd MemAy BCPTHKaJ b0 H HamopHOM
oOIHBKO peryiaTopa B SaKpHTOM HOJOMEHHH, Og= 15° R — paanyc
oOmuskH; b — wHpuna Gaoka (satsopa); H — manop maa noporom Ges
yuera CKOPOCTH HOAXOAA (CKOPOCTHHIM HAaNOPOM MOMHO INpeHeGpcub,
TAK Kak Be/HYAHA CKOPOCTH HAXOMHTCA B mpegeaax 0,2..04 wmfe); z —
PASHOCTE YPOBHCH B BepxHeM H HHXHeM (3a saTBopom) Onedax,
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AHAaJH3 MOJYUYCHHBIX YpaBHEHHIl MOKA3bIBAET, YTO B Nep-
BOM CJy4ae pacXoj BOAB 3aBHCHT TOJBKO or o W H
(Mpu TMOCTOSHHEIX OCTAJbHBIX NAPaMeTPax) H BO BTOPOM —
OT @ H 2.

3ajaBmHCh 1AroM M MpeeJaMH H3MeHEeHHA 3THX Xa-
PAKTEPHCTHK IO HCXOANBIM YPaBHEHHSM, MOYKHO MOCTPOHTDH
pa6oune Tabunun Q=f(a; i) n Q=[(a, 2), a oGopynosas
PEryJATOpH cpeAcTBaMH H3Mepenus a u H(z), cucreMaTi-
YecKH IoJy4aTh no y4ery Boay.,

KoncTpyKkTHBHBIE OCOOEHHOCTH BOJOMEPHBIX YCTPOHCTB
nas o6opynoBaHus BOJAOMEPHBIX NMOCTOB C rpajgyHpOBAHHBI-
mMu coopyxenusmMu. HanGosee panuonaJbHbLIM ¢ TOYKH 3pe-
HHSL H3MEPEHHS pacXoja BXOA B THAPOTEXHHYECKOE COOPY-
Menne Jo/KeH OBTh BLINOJHEH MJIaBHHEIM IHPKYJABHOTO
Oo4YepTaHHs ¢ MPAMBIMH HJIH KOHYCHLIMH HBIPSIOIMIHMH CTEH-
kami. Ecan Bxox aenaior B BHje oO6paTHBIX HBIPAIOLIHX CTe-
HOK (mOpTaJBHBIX), TO 3aTBOP ILeaecooOpPa3HO TECPEHeCTH
Ha paccrosigue, pasuoe (1..1,5)Hmax B CTOPOHY HHIKHETO
6beda ¥ YCTAaHOBHTL €ro Ha rOPH3OHTAJNBHON WAaCTH Mopora.
[Tpu BO3BHILIEHHH MOPOTa COOPYMKEHHSI HaJ JHOM KaHajaa
AJHHA FOPH3OHTAJbHOH YacTH He JoJKHa OBThL MEHbIe
IIHpHHL npoJsiera b. Paccrosnne oT YCTYNOB JI0 CTBOpaA yc-

TAHOBKH JOJMKHO Omth He menee (0,32..0,64)b, B Tom uHc- -

je TpH MaHeBPHPOBAHHH CerMeNnTHRIMH 3aTBOPAMH, KOrja
¢ OTKPHTHEM MOJOMKEHHe OTBEPCTHA HCTEYEHHS NepeMerna-
eTcsl B CTOPOHY BepxHero Oneda.

KoHeTpykuusi 3arBopa JAoJiKHA OTBEYaTh YCJIOBHAM
R{'Hm;;;}],g. a. ﬂmagfﬁﬂﬂ,'?: C3=0,4...ﬂ,9. CﬂﬁJII'DI[EHHE
THX VCJOBHIT MO3BOJACT HCNOJB30BaTh VUCTHHIC 3aBHCHMO-
CTH pacxojla, npuseieHHbie Bhille. Ecan ruaporexnnveckoe
COOpY KeHHe He OTBeYaeT 3THM YCJAO0BHAM, TO YVHeTHHE 3a-
BHCHMOCTH, MpeAeabl HX NPHMEHEeHHA H MOrpPeurHOCTH H3Me-
pPEeHHSl PAacX0A0B YCTAHAB/JAHBAIOT B Mpoliecce MpOBEAEHHA
rpaayHpoBOYHLIX paboT, KOTOpHE MPOBOAAT B COOTBETCTBHH
C PeKOMEHJAIHAMH,

Ha KamaoMm coOopviKeHHH [Js8 BH3YaJbHOTO KOHTPOJIS
3a paboToii H3MEpHTEJbHBIX CpejJicTB B BepxHem Obede Ha
paccrosiiuu (3..4) Hmax 1 B HHKHeM Obede HAa pacCTOAHHH
40hemax VCTAaHABJHBAIOT BOJAOMEpPHBIe pPeHKH, a Ha 3aTBO-
pe — yKasaTeJb BBICOTHI OTKPBITHA.

[TepuunbiM npeobGpasosaTesieM HamopoB B BepxHeM H
HiDKHEM Gbedax CAYIKHT OTKPHITHIH TOPell HMMYJIbCHBIX TPY-
6ok anamerpom 0,05..0,1 M, KoTOpBIl BLIBOAAT B NMOTOK B
CTBOPE YCTAHOBKH BOJIOMEPHBLIX PECK, a MOJIHOTO Hanopa —
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Tpyoka TIluto puamerpom 0,01..0,02 M, npuemnwii Topen
KOTOpO#l ycTaHosjeH Ha paccrosuun (0,6..0,7)H or sartso-
pa, (0,3..0,65)b or ycroa uan 6wmuka, (0,025...0,6) H ot no-
pora (no Beicote), rae f{ — ray6una BOJAB, COOTBETCTBYIO-
mast HITY Bojwr mepen coopyikeHue.

[TepsuunbIM MPeo6pPa3oBAaTENCM NTbE3OMETPHUECKOTO Ha-
nopa siBJAAETCH NMbE30METP, KOTOPHI KPenar y HuxHell rpa-
HH 3arBopa (cMm. pue. 30).

HMmnyascubie Tpy6xu nuamerpom 1,25...1,.875 cM, coenn-
HsowmHe Tpyoxy Iluro n neesomerp ¢ mpuGOpPHLIM KOJOA-
IeM, AesaloT THOKHMH AA8 MaHCBPHPOBAHHA 3aTBOPOM.

[IpuGopuble KOJOAUB HJIH HX CEKIHH BHMOJHAIOT H3
METAJIIHYECKHX MHJAH HeMeTajjuueckux Tpy6. HMx Buicora
ONpPEAeNACTCH pasMepaMH I'HAPOTEXHHYCCKOr0 COOPYKEHHS,
a JiHaMeTp — pasMepaMH UYBCTBHTEJLHOTO 3jeMeHTa (Ha-
NpHMEp, NMONJaBKa), H3MEpPHTEeNbLHOro npeobpasoBaTens.

MUmnynbcnple TpyOKH B npHOGOPHBIE KOJ0Aell BBOAAT Ha
HEKOTOPOH BLICOTE OT €r0 OCHOBAHMS, UTO MO3BOJSIET MC-
MOJMb30BATh HIKHIOW YaCTh €ro B KauecTsBe OTCTONHHKA,

[MpocrefimaMy  HIMEPHTEALHBIMH  npeoGpasoBaTeNAMH
HATIOPOB MOTYT CJAVKHTH BOJAOMEpHLIe PpeHKH, XJONYIKH,
MCPHBIC IITAHrH, a BHICOTHl OTKPHITHA 3aTBOPOB — YKasa-
TEJIH, COCTORAIINE H3 (PHKCHPYIOILECro CTEPIKHS, NMPHKPEMIeH-
HOTO K 3aTBOPY, H pasMerku Ha ycTtosix (GuiuKax) ruapoco-
OpYVIKEeHHH.

Ha cHeremax ¢ BHICOKOH CTENneHbl0 MEXaHH3allnH, a TaK-
e B YCJOBHAX TeJeMeXaHH3allMM M aBTOMATH3AIHH TpPO-
IECCOB H3MEPEeHHs PacXoJoB BOALI He0OXOJIHMO NPHMEHSIThH
H3IMEepHTeJbHBIe mnpeobpasoBaTeNH 3aBOACKOr0 H3TOTOBJE-
HHS, KOTOPLIE OCYLIECTBJSIOT HE TOJbLKO MECTHYIO Permcr-
PAILHIO M3MEPSEeMLIX BeJNHUHH, HO H nepeaady HHbopMalHu
B CHCTEMY TeJeH3MEepeHHil.

AJisi H3MEpEHHS] HANMOPOB MOMKHO NPHMEHATH NPHOOPHI
AYIL-1, O¥4Y-1, NYK-1, JCY-1M, pasHoctH Hanopos —
npubop IIPH, suicoth oTkpuiTHa 3aTBopoB — JII13, ATI3K
HIH npucnocoOuTh NMpHOOPH!, npejiHasHAauYeHHLIE I8 H3IMe-
peHnst nanopos. [l aBTOMaTH3allHH W3MEPEHHs] PacXoion
1o 20 m*/c neo6xoAHMO HCMONB30BATh YCTPOIicTBa, paspato-
trauupie E. E. OBuaposum u B. M. Ilnorhukoeum (Opua-
pos, Ilnotnukos, 1972), skmouaromme JIPIT-2, J1C-1-0.5
(KCI-2). Amromarusanms Hu3sMepeHHii pacxoioB GoJee
20 m3/c MoKeT OBLITh OCVIIECTBJIEHA YCTPONCTBAMM, CO3/MAH-
HBIMH Ha TAKOM JKe MpHHILHTE.

Cocras pabor mo rpaayuposke coopysenuii. [Toaroro-
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BHTEJbHBIE pabOTHl MO TrpagyHPOBKe COOPYVMKCHHA COCTOAT
H3: COCTABJIEHHA TNAacHOpPTa COOPYXKEHHA M OnpeleleHHS
npeiesioB, H3IMEHEHHS THAPAaBJHYECKHX H KOHCTPYKTHBHBIX
XapaKTepPHCTHK COOPYJKeHHs, pa3paboTKH cXeMhl pasmerle-
HHSl BOJOMEPHEIX YCTPONCTB H JOKyMEHTalHH Ha HeCcTaH-
JAaptHoe obopy/loBaHHEe, H3rOTOBJIEHHSI W MOHTa)<a BOJO-
MEpHHIX ycTpoilcTB, BEIOOpPA H3MEPHTCJBHEIX mpHcnocobie-
HHH, npuOOpOB, HX YCTAaHOBKH W HaJaJKH, pa3paboOTKH
NJaHa TapHPOBKH, |
B nmacmopr noAmMOPHO-PEryJAHPYIOMIEro COOPYIKeHHS
BKJIIOYAIOT CAeAYiomHe (hakTHUCCKHE AaNHble: IMHPHHY MpO-
Jera coopyxeHus b u BomocauBHOro ¢ponra Zb; nauny
BXOXHOH wuacTH Lpx; raAyOHHBE Haj NOPOroM COOpPYXKEHH:H,
COOTBETCTBYIOIHE  HOPMaJLHOMY TMOAMNOPHOMY YPOBHIO
Huny » dopcuposannomy H ..., GHITOBOMY B HHMKHEM Obe-

tbe he; MHHHMAJbHLIA AeACTBYIOIIHA THAPaBJAHYECKHH mne-
penajn ypoBHeH Zmym=H ,, —hc oTHOCHTEJLHO mOpora co-

OPYXEeHHA; MAaKCHMaJbHHHR Qmax H MHHHMaJABHHA Qmin
pacxoabl BOAH; MAakKCHMaJbHOE OTKPLITHE 3aTBOPA Omax;
MAaKCHMAaJbHYIO CKOPOCTh B OTBEPCTHH MOJ 3aTBOPOM Umax.

Il coopyKeHHH ¢ CCrMAYTHBIMH 3aTBOPAMH H3MEpHAIOT
JNOMONHUTENBHO pafnyc 3aTBopa R M paccTosiHHe IO BEpTH-
KajH OT Mopora coopyeHHs 1o ocH 3atBopa Cs.

PacueTHble BeHYHHB npejesbHLIX XapaKTEPHCTHK 3a-

HOCAT B MACMNOPT COOPYIKEHHS.
: Ha rpaayupoBaHHBIX COOPYZKEeHHSX JIOJMKHHE OHTH mpe-
LYCMOTPEHH BOJOMEpHLIC CcpeacTBa Jsi H3MEpPeHHd: CKO-
pocTeit H pacXxofoB BOALI PYCJAOBHEIM Cnocob60M, NMOJOKEHHS
YPOBHEi, BHICOTH OTKPHITHSI 3aTBOpPa, HANMOPOB.

CxopocTn BOAB H3aMmepsioT Beprymkamu I'P-55, T'P-21
CO cayxeOGHOro MOCTHKA, JIOAKH HJAH TPHMEHAH THAPOMET-
pHYECKHE YCTaHOBKH THna I'P B 3aBHCHMOCTH OT IUHPHHE B
KaHazna.

Jlns H3MepeHHA pacXofa BOAL B HHxHeM Onede caeny-
eT HCHOJb30BATH CYINECTBYIOUIHE T'HAPOMETPHYECKHEe CTBO-
pul. Korjia Takue CTBOPH OTCYTCTBYIOT, HEOGXO/IHMO Ha pac-
cTosHHEH [=40h6max (A6max — MakcuManbHasg OBITOBAA
raAy6HHa B KaHaje OTHOCHTEJLHO MOPOTra COOPYXKEHHA) OT
COOpPYIKEHHSl B COOTBETCTBHH ¢ TpeGOBaHHAMH HHCTDPYKILHH
oGopyloBaTh BPeMEHHBLIH THAPOMETPHYECKHH CTBOpP, IN0JIO-
JKeHHe KOTOpPOro YTouHsieTcs NpeABapHTeNbHHIMH Habuione-
HHSIMH 3@ CKOPOCTHAMH W npodnjieM KaHala B HECKOJbKHX
CeYCHHAX ero mpH MHHHMAJLHEIX pacxomax. Pacxon sojmn
H3MEPSIOT N0 HHCTPYKILHAM.
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[Ipn rpaayupoBKe HeOOJBUIHX COOPYMKEHHH BO3MOMKHO
H3MEPEHHE pacXofoB BOALI NEPEHOCHHIMH H BpeMEHHBIMH
BOOOCJIHBAMH HJH NOPOraMH.

YpoBHH BOJBI, COOTBETCTBYIOIHE rayOuHe fig, H3IMEpAIOT
peeyHBIM TOCTOM, O0OPYAOBANHLEIM B COOTBETCTBHH ¢ HH-
CTPyKUHEH. YpoBeHb BOJbI, COOTBETCTBYIOULH rayGuhHe [,
H3MEPSAIOT THAPOMETPHUCCKOH peHKoH, sakpemyieHHOH Ha
yeroe (OBUKe) COOPYIKEeHHS B 30HE MHHHMAJBHLIX MyJbca-
IIHH YpOBHA.

Has usmepenuss Hanopos Hy u hy coopymxenne obopy-
JAVIOT B COOTBeTCTBHH ¢ pHcyHkamu 29..31. Ecnu sateopH
COOPYIKEHHA OTKPLIBAIOTCA HE Ha OJHHAKOBYIO BLICOTY, Npe-
JyCMATPHBAIOT BOJOMEpPHLIE CPEACTBA AJA Ka){J0ro 3aTBo-
Pa HAH TPYNNEl 3aTBOPOB C PaBHOBEJHKHMH OTKPHITHAMH.

ITnan TapupoBounBIX paGoT ompeaessieT CPOKH 3aMepoB
H ycaoBusi HX nposeaeHusd. Ocoboe BHHMaHHE HYIKHO YJe-
JATH 3aMepaM INPH MHHHMAJBHBIX M MAaKCHMAaJbHBLIX pac-
XojJlax B KaHaJje, MAKCHMAaJbHHX OTKPHTHAX 3aTBOPa M MH-
HHMaJBLHBIX nepenajgax ypoBHEH.

Jlasi rpanayHpoBKH KPYNHLIX COOPY:KeHHI 0CTATOYHO
BHINONHATL 20...30 KoMmJIeKkcHLIX 3amepoB npH 6..8 oTKphI-
THAX 3aTBOPOB C Pa3/iHuHBIMH 3aTOIVIEHHAME OTBEDCTHs H
pasHoCTH ypoBHEeH, OXBATHB pPaBHOMEPHO Beck AHaNasoH
H3MEHEHHS OCHOBHBIX XapakTepHCTHK: Qmax; Qmin) Gmas;
@miny Hmax; Hmin; Aomax; Aomin.

OcHoBHble NMOJNOMKEHHS MO SKCNAYATAUWM TPAAyHPOBaH-
HbIX COOpYy¥eHHH. ['paxynpoBaHible COOPYIKEHHA C PEryJiH-
pyeMoli IJIONLA/IbI0 HCTEYEHHS NPeJAHA3HAUEHBl IJS pery-
JHPOBAHHS BOAOMOJAYH H H3IMEPEHHS pacxoJ0B BOJIHL.
Ha pojomepHOM COOPYXKEHHH, MOMHMO OGILENPHHATHIX KC-
MJIYAaTANHOHHEIX MEPONPHATHH, NPOBOAAT cHelHdHUeCKHe
MeponpusTHd, obecneynBalolie OesaBapuiinyio paboty BO-
JOMEpPHBIX CPEACTB.

MOHTHPYIOT H NPHHMMAIOT B 9KCIJIyaTalHio BOAOMEp-
HBle yeTpolcTBa B cootBercTBHH co CHull.

Ha BoaoMepHOM cOOpPYIKEHHH OCYUIECTBJAIOT INOCTOSH-
HBIH KOHTPOJB 3a paboToil H3MEpPHTEeNLHEIX npeobpasoBare-
Jied M TmpaBuJbHOCTBIO MX mokasauuii. He pee, wem pas
B JICKaly, 3TH NOKasaHHS COMOCTABAAKT ¢ (haKTHUECKHMH.
Ecin o6Hapy»eHO HECOOTBETCTBHE NMOKA3aHHI, TO BHISICHS-
I0OT NPHYHHY H YCTPaHAIOT HEHCHPaBHOCTH,

npouecce sKCHJAyaTaliH COMNOCTABJSIOT H3MepHeMEule
pacxoasl ¢ ¢akrHyeckuMu. las sToro pas B noJHBHOR ce-
30H B KOHTPOJBLHOM cTBOpe Ha paccrtoaiud L =40homax
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BBINOJHAIOT 5...7 KOHTPOJABHLIX H3MEPEHHil pacxoja pycao-

BbIM cnocoboM.

Ecan pacxoasl npH KOHTPOJABHBIX H3MEPEeHHSAX 3HAUYH-
TCJIBHO OT/IMYAITCH OT H3MepsieMuX (6Goaee 4+5%) ycra-
HOBJEHHHM o6opyloBanHeM HJAH TAOAHYHBIX, TPOBOAAT
KOPPeKTHPOBKY TabJiHl, U nepeperyinpoBky npuOOpoOB.

He pexe oanoro pasa B Mecslll NPOMBIBAIOT HMMYJLCHLIE

TPYOKH.

B coorserctBun ¢ rpadukoM BLINOJAHAIOT NpodHIaKTH-

YeCKHe, NJaHOBO-NPEeAYNPEAHTEJIBHEIE H JApYrHe pPEeMOHTHI,

Bonpocel aeMoHTaxa y340B 000py/10BaHHA HIH H3MEPH-
TeJIbHbIX npeobpasopareseil 115 XPANCHHS B MEKNOJHBHOI
MepHojI peuaioT, HCXOAsA H3 KOHKPeTHHIX VCJIOBHIl SKCmAya-
TalHH,

Ha soaomepHoM nmocTy B cnenuajJbHOM KYpHa/je BeayT
yuer scex pabor no obecneuennio ero HOpMaJbsHOM paGoTHI.

[IpasuiapHOe BBINOJHEGHHE TI'PAAYHPOBOUHBIX paloT 'H
IKCMIyaTanuus BOAOMEPHBIX YycTpoHcTB obGecneunBaloT Mo-
PEIHOCTL M3MepeHHd, npuseleHnyo B Tabanue 19,

19, Ocrosrivie noepelunocTa usMepenus pacxodos 8odni
2padyuposannbimMi 2u0POTEXHUMECKIUMI COOPYNCHUAMIL

Horpenmocts, %
npuseacH-
Crnocol w yerpofictoo npuae- ;&-’: :n“
AeiHaR HEPOATHAR R gt ot
HOCTH
Coopymenna ¢ njockHmm H cerment-
HBIMH 3aTBopamu, paborauie:
€0 cBOODAHBIM HCTEYEHHEM 6,0 4,0 0,1
C HecBOOOJAHBIM HCTCHEHHEM 6,0 4,0 0,7
¢ HeCBOGOAHLIM HeTeuenneM (ympo-
eHHBH MeTox) 5,0 3,3 4,7
ABTOMaTHYCCKHE DeryJaaTOpH  YPOBNS
CEKTOPHOTO THOA C FOPH3OHTAJMLHOMN
OCbI0 Bpallenns 6,0 4,0 0,7

Boaomepusie yerporiersa
AAsL TPYOOIIPOBOAOB
M HACOCHBIX CTaHLUU

Bomomepnoe ycrpoiictso ¢ unrerpupyioweit Tpy6koii. ITpes-
HA3HAUCHO JJIs H3MEDPEHHA pacXola BOJALI B HAMOPHOM TpY-
6onpoBojle MEJNHOPATHBHLIX HACOCHLIX CTAHIHN, a TaKmkKe
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Puc. 33. Bogomepuoe yerpoiictso aas TpyGonponoia nacocHofl cTaniu
¢ HHTerpHpytouiel TpyOkoi w audmanomeTpom:

{ — waTerpupywinas TpyixKa: 22— rtowka orfopa cCcTaTHYECKOrO JXADBACHHA;, J—
uMnyapcnse TpyOxm: 44— nputGop JIM.

JJIS yueTa BOJABLI Ha HANmoOpHOM pacnpeaeautesbHom TpyG6o-
MpOBOJie 3aKPBLITOH OPOCHTENLHOI CETH He3aABHCHMO OT JIHA-
MeTpa.

YCTpoficTBO COCTOHT H3 UHAHHAPHUECKOH HHTerpHpyoLLeii
TpyOKn [, ycTanosaenHolt mo auaMerpy Tpybonposoga, uM-
MyJAbCHBIX TPYOOK 3 M perncrpatopa 4 (puc. 33). HUnrerpu-
pylomasi TpyOka npexacrasisier co6oil IHIHHAPHYECKYIO
TPYOKY MaJjoro jJHaMerpa C OTBePCTHSMH Ha OJHON H3 006-
PasyionlHx e¢ MOBEPXHOCTEH, HANPaBJACHHBIMI TPOTHB NOTO-
Ka BOJBI,

Ilpanunn peiicteus 3akaiouaercs B caenyiomem. Ipn
JABHKEHHH BOJIbI MO TPYOOMPOBOAY B pesyibTaTe HepaBHO-
MEPHOCTH pacnpeieliCHusl CKOpPOCTell Mo CeueHHio nepej
KaMIAbIM OTBEPCTHEM YCTAHABJAMBAIOTCA AABJCHHA, PaBHLIE
CKOPOCTHOMY Nanopy B JaHHOi Touke. B wuTerpupyiouiefi
TPyOKe JAaBJjieHHe OCPEAHACTCS M YCTAHABANBAETCH CpelHee,
COOTBETCTBYIOLLEE cpeanel CKopocTH B TpyGonposoje. Pas-
HOCTb MEXAY OCPe/IHeHHBIM JAaBJenHeM B TpyGe H cTaTH-
HCCKHM Y CTEHKH TPYOONpoBOAa COOTBETCTBYCT CKOPOCTHOMY
HAMoOpy, COOTBETCTBYIOLIEMY cpe/iHell CKOPOCTH MOTOKAa, YTO
MpH TOCTOSHHOW IVIOULAAH HCTEUEHHS! NMO3BOJSET OMpeje-
JATH Pacxoi BOJHL.
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OcHOBHOE NPEHMYILECTBO HHTErpHpylouei TpyOKH —
onpefeseHHe pacxosa BoAn (M%/c) B TpyGompoBoae no
dopmyse Ges yuera KOo3(p(HIHEHTa CKOPOCTH:

Q=0,785D?%)/ 2gAh, (95)

rane D — punamerp TpyGonmposoaa; Ah-—-cropoctHofi Hamop; g — ycko-
peniic cpoboOAHOTO MageHHA.

Koadpuunenr ckopoctn OGAH30K K eJHHHIE, MO3TOMY
rpaaiyHpoBKa HHTerpHpymoumen TpyOoKH HCKIOHaeTcs.

Juamerp d u uncyao oTBepcTHil n HHTErpHpymomes Tpy6-
KH MOMKHO BHIOpAaTh NMO NpPHBEAEHHLIM HHXKE JNaHHBIM, 3Had
CKOpOCTh MOTOKA W AHamerp Tpybonposoja:

V. m/c 1..1,9 1,5..2 2.3 3.0
d/D 0,020 0,025 0,030 0,050
D m 02 02..04 0,4..0,6 0,6..08 0,8..1,0 1,0
n 6 8 10 12 16 20

Paccrosuue MeXay OTBEPCTHSAMH BBIYHCAAIOT HO (hop-
MyJie

=Dy (2x—1)/n, (96)

rae x— NOpsAKOBHA HOMED OTBEPCTHA, CHYHTAs OT mentpa TpyOH.

JnaMerp oTBepcTHII B HHTErpupymooumen tpybxe NpHHH-
MaloT do=0,3d. [IpaanunuaapHas cxeMa MNOAKJAIOUCHHSA
TpyOKH K AuddepeHunHansHOMY MaHOMETPY NOKasaHa Ha
pHCYHKe 33.

M3 yuernoit ¢popMmyan pacxona (95) BHAHO, uTO pacxoj
BOJIBI, MPOXOoAsKHA mo TPpyOONpoBOAY, ONpeneasercs ceue-
Huem Tpy6ul n nepenagom Ah. CienopaTenbHo, HCNOAL30Ba-
HHEe ONMHCAHHOro BOJAOMEpPHOTrO ycTpoHcTBa He Tpebyer mpo-
Be/IeHHA KOHTPOJBHBIX 3aMEPOB M TPajVHPOBKH H3MEpH-
TeJibHOro npeobpasoBaredd.

IIpn BuiGope THMAa AH(pMaHOMETpPa 3ajavya CBOAHTCH K
noaGopy npubopa Mo mnpeaeny H3MepeHHA nepenaja Aas-
JIeHHil, COOTBETCTBYIOIIEMY Mepenajay Ha BOAOMEPHOM YCT-
poiicTse,

Cyxawuee ycrpoiicreo YkpHUHUIuM pas tpybonpo-
popos. [lpeanasnaveno Ans aBTOMATH3HPOBAHHOTO H Me-
XaHH3HPOBAHHOrO H3MepeHHsl PacXol0B BOJb B 3aKPHITHIX
rHAPOME/IHOPATHBHEIX CHCTeMax.

KoHeTpyKUHSI TIO3BOJISIET OCYIIECTBJASAATH CHCTeMaTHYe-
CKOE H3MepeHHe pacXofioB BOAL, NPOXOMSIIIHX uepes cy-
JKaloliee YCTPOHCTBO B 3aBHCHMOCTH OT IHAPaBJHYECKOro
nmepenafa (pasHOCTH AaBJIEHHIA).
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Cy:kaiouiee yCTpoiCTBO NPHMEHHMO JJs TPyGonpoBOAOB
jHaMeTpoM 1o 1 M Ha pacmpenenuTe]bHLIX, X035HCTBEHHHIX,
BHYTPHXO3AHCTBEHHBIX NOCTAX, 4 TAKXKe TPAH3HTHLIX Y4acT-
KaX MeXKX03sificTBeHHOH ¥ BHYTPHXO3AHCTBEHHOH CETH IPH
yCTAHOBKE Ha HHX npHOOpPOB-PErHCTPaToOpoOB, a4 TaK¥Ke MpH-
GOpPOB CHCTEMHl TeJIeMEeXaHHKH HJIH AHCTAHLUHOHHOIO H3Me-
pennst. PaccuWTaHo Ha PasHOCTb JaBjeHHii (nmepemajios),
pasHyio 0,4; 0,63; 1,0; 1,6 arm.

Cyawulee yctpoiictso npejcrasiser coboit Bogomep-
HYIO HAKJOHHYIO BCTaBKy I, MOHTHPYEMYIO B OTpe3Ke TpYy-
fonposoia 2 NpH NMOMOMH KOHeunbX ¢ianmes. HakioHHas
BCTaBKa Kpenurcsi K BepPTHKaJbHOH BCTAaBKE J H OTPE3KYy
TpybonpoBofia cBapHeIM 1BoM. Jlast TpybonpoBoJOB cCy-
JKawllee YyCTPOilCTBO H3TOTaBAHBAIOT M3 OTPe3Ka METalIH-
yecKoit TpyGH (TOro ke auamerpa, yto H Tpybomposon),
OCpe/inHe KOTOPOTO AeNaloT CKoc Nox yriom 16° Ha aauny
cykajouieit Bcragku (puc. 34). Ilo nepumerpy cpesa nakja-
JBIBAIOT HAKJOHHYIO H BCPTHKaJBLHYIO BOJOMEpDHLIC BCTaB-
KH, KOTOpHIE KpensaT cBapHubM mBoM. [lna orbopa nasae-
THA HAa BXOJE H B CTBOPE BHIXOJla YCTAHABJHBAIOT ITYIEpa
119 MOAKJIOYCHHSI H3MEPHTeJbHBIX YCTPOHCTB.

[TpuHuHUn AeficTBHA YCTPOHCTBA COCTOHT B CJAENYIOLLEM.
[Torok, nmpoxois 4epes YCTPOHCTBO H HCHHITHBas INJaBHOE
CXATHe CBepxy, CO3/laeT pasHOCTh JaBJieHHil mepej M 3a
nuM. IIpH NOCTOAHHOH TJIOLIAAH HCTCUEHHA H KO3( ¢ HIHEH-
Te BOAOMEpHOCTH (pacxona) nNpPOXOAsIHIA pacxo) BOAbI
O/IHO3HAYHO 34BHCHT OT Mnepenaja HaBJeHHi.

Takum obpasom, H3MepenHas pasHoCTb AaBieHHH (rua-
PaBJHYECKOro mepenaja) mo3BoJisieT B npollecce nabaioje-

=
r

Puc. 34, Boaomepuoe yctpofictBo ¥YkpHHHIEM:

| — HAKMONHadA BCTABKA; 2 —orpesox Tpybonposoia: J— BepTRKaAnNan
ncrapka; 4 — wrynepa ana orfopa AaBACHASH.
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HHIT OmpeAeauTh PAcXoj BOALI, MPOXOAALLHH Uepes CyKalo:
[ee ycTpoiicTBo MaH npeobpasyercss npubopamMu B pacxoi
BOJLI.

[Mpn namepenin pacxojia BOABL CyKalOHIHM YCTPOCTBOM
B 3aKpPHITLIX TPyGONpoOBOAaX MOKHO NPHMEHATH Jinpdepen-
IHaJbHBIC ManoMeTpul, Hanpumep Tana M 35-37 ¢ Bro-
puunsiM npuGopom KCI-2 (J1C-1-0,5).

Pacxoji BoAb, NPOXOAALLHI uepea cyzxaiouiee yerpoicrs
BO, onpeAeasior no (opmyJae NponyckHoi cnocoOHOCTH

Q=3,48D2y Ap/y, (97)

rae p— KosdrpuumenT pogomepuocti (pacxoga), p==089; D — ana-
Metp TpyGonposoaa; Ap/y— pasHocTh AaBaeiufl nepej H 3a CYmeHH-
eM (B 3apucHMoOcTH oT nmpuGopa maizmauawr 04; 063, 1,0; 1,6 m).

OcHoBHBIE pasMepbl CYXKAaIOUEro ycrpoicTsa Aast Tpy-
bonpoeopga jauamerpom 0,15..0,60 M npuBejeHnl B Tab-
Juue 20. |

20. Ocnosubie pasmepot cyxarowjeco yerpodcrea YepHHHIuM
das Tpybonposodos

Pacxoa Q@ aan APy

D, m u"uh:x' a, M I, M iy M

1,6

0.4 l 1,0

015 00088 0,075 0,345 0,075 00219 00346 00419
0,20 00157 0,100 10,459 0,100 0,0389 00615 0,0746
025 00245 0,126 0574 0,125 0,0607 00960 0,1164
030 0033 0,150 0689 0,150 00875 0,1384 0,1677
0,35  0,0481 0,175 0,805 0,176 0,1192 0,1885 0,2285
040 00628 0,200 0,922 0,200 0,1556 0,2462 0,2984
045 00795 0225 1,030 0225 10,1970 03117 03777
050 00981 0250 1,150 0,250 0,2431 03845 0,4661
060 00141 0,300 1,380 0,300 03494 05528 0,6700

YcranoBka u axkcnayarauus., HawubGosce paumonaasio
yCTaHaBJHBATL MHTErpHpPYIOULYI0O TPYOKY B TpyOomposoje
Ha NPSAMOJHIHOM yyacTKe Ha paccroanuu [=>15D nepepn
tpy6koit u [;> (5...6) D 3a neii. [1pu HanHYHH MecTHOro co-
MPOTHBJEHHS Ha TPyOONpoBOJ¢ mepels YCTPOHCTBOM He OJiH-
)K€, YyeM Ha pacCTOsiHHH, paBHOM 8D, 4HCJ0 OTBEPCTHH B
HHTerpupyoueii TpyOke yBeJHYHBAIOT H NPOBOAAT KOHT-
poJibHBIE H3MepeHHsi pacxopa. Uurerpupyiomyio Tpy6Ky yc-
TAHABJIHBAIOT C TIOMOLLBIO JABYX CaJbHHKOB, pasMelleHHBIX
Ha BTYJKaxX, NPHBApCHHHIX cHapy:xu TpyOn. Ityuep aas
oT6opa CTAaTHYECKOro JlapaeHusi B TPyOONpoBoAe mpHBapeH
K Tpybe mepea HHTErpHpyloueii TpyOKoi Ha paccrosinuu 2D.
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[Mpu skcnayarailui ocoboe BHHMAaHHE YAEJAAIOT COCTOSA-
MU0 HMOVJILCHBIX JHHHI cBA3H, 4YTOOL HCKJAIOYUTL HX 3a-
copeHue 1 coxXpanurh paboTocnocobHOCTL AUpMaHOMETpaA.
JIHHMH CBA3H M HHTErPHpYOmMY TpyOKy NEpHOJHYECKH
[pOAYBAIOT MJH 1IPOMBLIBAIOT C MOMOILIbIO CHCHHAJbHBIX Ha-
COCOB.

[lops/loK H3rOTOBJACHHS H KOHCTPYKIHA H3JOXEHH Ha
crpannue 89..90. I1pn nsrotosaenud ocoboe BHEMAHHE y/¢-
AT uHcroTe OOpabOTKH BHYTPeHHeH YacTH BHIXOAHOH
KPOMKH HAKJOHHOH BCTABKH.

[TlepuojnueckH NPOBOAAT HPOAYBKY LITYIEpPOB OT 3a-
IPA3HEHHS.

[lo oKOHuUAHHH CE30Ha JKeJaTeJbHO MPOBEPATH BHYT-
PEHHHE YACTH CYKAIOULEro YCTPOHCTBA H YAaJATh HaJer.

BoaomepHbie ycTpoHUCTBa
AASI KOAAEKTOPHO - APEHAKHON
M COPOCHOW OTKPHITON
.
M 3aKpPBITOM CETH

K xoJieKTOpHO-jipenaxHoil H cOpocHOi CETH OTHOCATCA:
OTKPBITHE KOJJIEKTOPH H JApenbl, cOpocHble KaHaJbl, 3aKPhl-
Thle TPYOUATHIE KOJJIEKTOPbl M JPEHbl, OTBOAHBIE TPYy6o-
NPOBOJALI CKBaXKHH BEPTHKaJbHONO ApeHaxa. BojoMepHbie
MocThl B OCHOBHOM pAacnoJaraioT B YCThfIX, TO €CTh Ha KOH-
UeBBIX Y4YacTKax APeH MJajluero nopsjika, snajaiouiHx B
JpeHBl HJAH KOJJIEKTOpPBl crapmero mopsiaka. Ha KpymHBIX
KOJJICKTOPAX MOryT OLITh TaKXKe KOHTPOJbHbC (npoMexy-
tounsie) Bogomepnbie nocth. OcoGennocTH paboTHl OTKPHI-
THIX KOJJICKTOPOB H Apen aak/iouaiorca B obecrneuenny bec-
HOAMOPHOro pexkuma notoka (noamop ue Goaee0,15..0,2m),
HAJHYHH MaJbiX VKJIOHOB H CKOPOCTCH TeueHHS, BO3IMOXKHO-
CTH 3apacTaHus pycjaa H OILIBAHHS OTKOCOB, OOJIBIIOM
JIHAlAa30He COOTHOWIEHHS pacxonoB BOoAu, C yJyeToM Bhillle-
yKas3aHHBIX OcOOEHHOCTEN M Onpe/iesieHHsa pacxoyoB BOAR
MOryT OBITB PEKOMEHJAOBAHBLI CJeJyloUlHe BOJAOMCpPHBIE YCT-
poiicTBa:

KOHTPOJbHBE ((PHKCHPOBAHHBLIE) pycja aCHMMETPHYHOrO
ceueHHd — Aas OOJbIIHX OTKPLITHX KOJJIEKTOPOB;

YyTPOEHHLIE BOAOMCpPHBEIE HACAAKH — JJsi MaJbiX OTKpbI-
THIX KOJUJIEKTOPOB H JIPEH,
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TOPUOBHI BOAOCAHB — JJIsl YCThEB TPyOuaTHX KOJJeK-
TOPOB W JIPEH; :

[T-o6pasuulii Hacafok — JJs YCTbEB OTBOLHLIX TPYyD
BePTHKAJAbHOro JIpeHaza. 4

Kourpoabhsie ((phmkcnpoBannbie) pycaa acHMMETPHYHO-
ro cedenus. [Ipeanasnavyennl AJas NEPHOAHYECKHX H CHCTe-
MaTHYeCKHX (e)KeAHeBHLIX) H3MepeHHH pacxoja BOAH TNMPH
MEXaHH3HPOBAHHOM H ABTOMATH3HPOBAHHOM YyueTe BOABI B
OTKPHTHIX BOAOTOKaxX (KaHajaX, KOJJIeKTopax) c GoJbIIHM
auanaszodHom pacxoior Bojnl 0,03..2 M*/c npH MaJabLiX CKOpo-
CTSIX TEYeHHS BOAB Ha 0ajaHCOBHIX (MPOMEKYTOUYHHIX),
YCTBEBBIX H TOJOBHBIX Yyuactkax raybokux (Gosee 3 M)
KOJIJIEKTOPOB H KaHaJIOB IPH OTCYTCTBHH MEPeMEeHHOro nojg-
nopa. Bl b

KoucTpykuus ero cOCTOHT H3 (DPHKCHPOBAHHOrO Y4acT-
Ka 7 ¢ acHMMCTDHYHBIM (YKJOH JIHA B OJIHY CTOpOHY)
CeYeHHEeM, HeCKOJIbKO CYXKalOUlHM Nonepeuloe ceyeHHe KoJ-
Jexropa (kanana) 3 (puc. 35). YuacToK B Hayaje H B KOH-
e poJxKeH HMeTh 3yObst [ s npepoTBpaiienus GpuAbTpa-
unu. auna yuactka lp=>5...10 M. Bricory ¢HKcHpoBaHHO-
ro ceuenus hgy npunumaior Ha 0,3..0,4 M BHILIE OXKHAAaEMOro
MAaKCHMAaJbHOr0 YPOBHH BOJLI, TO €CTh AJI# KOJJIEKTOpPOB,
HMeomux 6oabmyio rayGuuy (3.5 M), sTa BhicoTa 3HAYM-
TE€JBHO MEHBIUE NocJe/Hei,

M5t rpanyHpoBOYHLIX H KOHTPOJIBHLIX H3MepeHuil pac-
X0/la ¢ MOMOLLbIO THAPOMETPHYECKOH BepPTYLIKH AJA MoJy-
yeHHsi saBHcHMOCTH (==[(h) ycrpauBaoT ruapoMerpHue-
CKHH MOCTHK 2 co cryneHbkaMu 6. CHcTeMaTHYeckHe HiaMe-
PeHHS NPH MEXAHH3IHPOBAHHOM Y4YeTe BOALI NPOBOAAT IO
peiike 5, a npH aBTOMAaTH3HPOBAHHOM Y4YeTe — H3MEPHTeJIb-
HeM mnpeobpasopaTejieM, pasMellleHHLIM B KoJaojue, JIHo
KoJojaua nojx mnpubGop 3aaenniBaercss B caMofl rayOoxoii
qacTH TakK, 4ToOLl BOJA 3aXO0JiHJIa B KOJIOHEl yepes HeboJib-
mHe AOoHHLIE OOKOBBIE OTBEPCTHA NPH MHHHMAaJbLHOM YPOBHE
BOJAB B pycje. KoJjojen nojked ObiTh PacnofoXXKeH HHmKe
FHAPOMETPHYECKOro crBopa Ha ly=(5...8)d.

I'panyupoBKa KOHTPOJBHOTO pycjaa 3akKjaluyaercs B 1o-
JYYeHHH OJIHO3HAUHOH 3aBHcHMOCTH Q==[(h) rugpomerpu-
yecKkuM MmetoJioM. CyxkeHHOe H acHMMETPHYHOE cCeveHHe
pycna cospaer HeoOxoaHmble rayOGHHY BOAH H CKOPOCTh
TEUEHHs1 JIJI H3MEpPEeHMs pacxo/la BepTYLIKOH H y4era BOAH
IIPpH MHHMMAaJIbHOM pacxofe.

Cuapasianvecknilt pacuer NPOBOAAT aHAJOTHYHO BOJAO-
MEPHBIM YCTPOHCTBaM JJf JIOTKOBHIX KaHauaoB. B mannom
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Puc. 35. Kourpoabnoe (¢HrcHposannoe) pycao acHMMeTpPHYHOro cevte-
nug — KOP:

| —ay0h; 2— MOCTHK; J— koanckrop; 4— xgonomen nom npubop: 5 — KOHTPOAL-
Hag YypoRNeMepHAN NBNAH pacxojoMmepran peflka; 6 — crynessxn; 7 — QHECHpO-
BAHHOE DYCAO,

ciydae Hal0 ONPeACAHTh CKOPOCTh TCUCHHS NMPH MHHHMAJb-
HOM pacxojae, Kotopas fojiKHa OuTh 60JbLIE HE3aHJIAEMOH
H JAOCTYIHOM IJf H3MEPeHHS BEepTYIUKOI.

Tag, npH MuHIMANLHO AocTYNHON rayGuHe ans paGoTH BepTYIIKH
h=02 M nromans XHBOrO CeYcHHA TpeyroasHoro npoduas (pue. 35)
lenzslxﬂ,gg :2=0,1 »? ruapasangecknft paguyc R=Fun/p=
=0,1/1,1=0,09 npu yknove i=0,0006; n=0,015; C=44. Hcnonanao-
pae gopuyas (25) n (26), noaywnm

v=C)Ri=44]0,09-0,0006=0,32 w/c;
Quin=100=0,03X0,1 =0,032 m/c.




Hesauaseman ckopoeth npH =06 ana cpeanenecyanbix HaHOGO
Gyner va=ayR=0,6Y0,09=0,18 m/c<0,32 wmfc. CacnoparenvHo, BH

Gpanioe ceueHHe pycaa YAOBJACTBOPAET HOPMAJLHBIM YCJIOBHAM Y4 '
oA npu Q=003 m%/c. Bepxuuit ananason He orpanHYHBaeTCS.

Jlauuy u peicoty (HKCHpoBanHoro ywactka lg, hg, pac
noJoMeHHe peilku lp, Kodoaua [x W Jpyrue pasMmepbl npu:
HHMAIOT COTJIacHO PHCYHKY 35. {

Yrpoennsie npopomepHbie Hacaaku — YBH. Tlpeaunaszuas
YeHLl sl MEeXaHH3HPOBAHHOTO W HETDMETHBHDUHHHHUI‘IJ‘ 2
yueTa BOAL B OTKPHITHX KOJJICKTOpPax, APeHax W KaHajax
¢ pacxogom go 1 m%*c npu nuanasone Qmax/Qmin="6...15.
JLOCTOHHCTBO HX — BO3MOXKHOCTHL paboThl NMPH 3aTONJEHHOM
NepeMeHtoM nojnope ¢ Huxiero Oneda.

Koucrpykunsg ¥YBH paspaGorana Ha ocHOBE H3BECTHHIX
BOJAOMEpPHLIX CXOAsUHXCHA HacajakoB. BoaoMmepHuil noctr ¢
YTpoeHHbIMH Hacajakamu (puc. 36) cocTtoHT H3 neperopa-
XKHBawUell pycao cTeHkKn J ¢ YCTAHOBJEHHBIMH B Hee Ha
OAHOH TOPH3OHTAJBHOI OCH TpeMsl Hacaakamu (KpyrJaoro
HAKH npsMoyrojibHoro ceyenusi) 2. CreHKa HMeeT CBepxy
noJaky-MoctHk 5 (wmpuna noaku 0,3..0,35 m), pasmewlien-
HYI0O Ha KpoHuTelnax anasi HabGMOACHHI, nasel ¢ JABYMS
KpaitHUHMH 3aTBOpaMH (MJOCKHMH IIHTAMH) 7 ¢ JIBYXIIO3H-
IUHOHHBIM yrnpasyenneM (OTKPLITh — 34KpPLITh), JiBE VPOB-
HeMCpHBIe peHKH 4 ¢ BePXOBOH H HH30BOH CTOPOHHI CTEHKH
C HYJIIMH, COBNAAalOUIHMH C TOPHIOHTAJBHONH OCBI0 Hacaj-
Kop. Bce 910 yeTpoHCTBO, H3rOTOBJASIEMOE U3 MeTaJjlia, yera-

Piie. 36. Cxema yTpoCHHOrO BOJOMCpPHOrO lHacaaka:

/ — nodoruil nomKCHNMA YyacTok pycna:; 2 — Hacamxkin: J — neperopammusalomasn
cTelkn; 4 — ypoBHesmephbie peflkn; 5 — NOAKa-MOCTHK; 6 — CTYNCHBEM, 7 — 3art-
BOPHI. 1
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HaBJHBAIOT TONEPEK pycJa B NmojoroM kotiaosaHe [, oDec-
NneyHBalomeM 3aTOMIEHHe HAcaaKoB ¢ HiKHero Obeda npu
MHHHMAaJIbHOM pacxoje BofAbl. CTeHKa H0JKHa HMeTh pas-
MEpLI C YYETOM 3a/IeJIKH €e B JHO H OTKOCH pvcJja Ha riy-
Oury He meHee 0,0 m. Bricora crenxku Ha 0,3..0,4 m Bbie
MaKCHMAaJbLHOrO YPOBHA BOALI B BepXxHeM Obede ¢ yyeToMm
noanopa. OOBYHO KOJIEKTOPH HMET OOJBUIVIO TAYOHHY
¢ neboJbIIMM HamoJiHeHHeM BoAbl. B 3ToM ciayuyae Bepx
creHKH Oyjaer sHayuTeJbHO HHKe OpoBKH KaHaua. [losTomy
aaa noaxona K YBH c oaHo# cTOpoHBI ycTpauBawT CTy-
REeHBKH (JecTHHUH) 6.

INpunuun peiicreus YBH — cospanue nepenaga (pasHo-
CTH YpOBHEli) 2, OT KOTOPOro OJHO3HAYHO 3aBHCHT Pacxol
BOJLI.

Ias pacuera u onpenencHus pasmepos YBH neobGxonn-
MO 3HaTh PacXoAbl Qmax H Qmin, COOTBETCTEYIONIHE MM IJIy-
Gunubl (YPOBHH) BOABLI H MONEpeyHOe CCYEHHEe pycsia B CTBO-
pe ycranosku YBH.

Pacuer nposoasar no ¢dopMmysam pacxojia:

JJIst KPYrJaklX HacaJKoB

Qma:=3:3dﬂﬂ'l'fzmali (98)
VIS TPSIMOYTOMBHBIX
Quax=4,1abny zmax, (99)

rae d, a— nHaMerp HWAH BHCOTA BHIXOAHOrO CeYEHHA HacajKa, 2z —
honyerHmetit mepenam: 0,16; 0,20; 0,250 m; n—vuy#cio HacagkoB B
CEKIHIL,

Onpenesnennslii Mo 3THM (opMyJiaM OCHOBHOH pasmep d
HAX @ okpyrasior ao crawaaptHoro: 0,10; 0,15; 0,20 u 1. n.
OcranpHble pasMepbl MPHHHMAIOT NO COOTHOLIEHHAM: IJA
Kpyribix Hacaakos D=192d, [=2d; ana npsaMoyrosibHBIX
b=2a, A=19a, B=29a, [=3a.

Topuosniii Bomocaus. [lpeanasnaven Ans MeXaHH3HPO-
BAHHOTO H ABTOMATH3HPOBAHHOIO Y4YeTa BOJALI B YCThHAX
TPpyO4aThHIX JAPEH W BOJOBHIYCKOB C PACXOAOM BOALL [0
0,5 M%c upu  cBoGONHOM  HCTEUYEHHH M AHANA30HE
Omax/Qmin=30...40, OGesHanopHOM H HAMODHOM peXHMAaXx
B Tpybe. KoHerpykuus yerpoiicTBa nmpocta H 3KOHOMHYHA,

TunoBas KOHCTPYKILHA TOpPUOBOro Bogocnusa (puc. 37)
COCTOHT H3 MeTaJJIHYecKo# TPyOHl 2, repMEeTHYHO MOCaXKeH-
HOH Ha CYINECTBYIOULYIO ApeHY I, TOPLOBOro BOJOCJIHBHOIO
OTBEPCTHA J, KOTOpoe 006pasyioT npHBapeHHsle K TpyGe cer-
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Puc. 37. Bonomepnoe ycTpoficTBo — TOPIOBHA BOAOCAHE:

/I — npena; 2 —71pyGa: 3-— TOpUOBOE BONOCANBHOE OTEepCTHE, 4 — HHANEAL: 5§ —
paMa ¢ NLESOMETPOM H luKanofl,

MEHTHBIE KOCHIHKH (NMPH 3TOM yroJ Mexay HuMmH — 60°, pac-
crosnue no Hu3y b=0,2d); aunnens (Gob6uimku) 4 ¢ BHYT-
pennuM orsepctHeM 10 MM, pacnoJioKeHHBIM Ha PaccTof-
HHH 3d OT TOPUOBOrO OTBEPCTHS Ha JAHE TPyOHl, paMul C
Nbe30METPOM H WIKaJioN 5, mpupapenHo#t K TpybGe Ha pac-
croaHud 60...100 mm or nunmeasn. IlbesoMerp ¢ HENneaem
COCAHHEH pe3HHOBOH TPYOKOH, YTO MO3BOJSET NPOBOAHTH
OYHCTKY OTBEpCTHA.

Ilpn Heo6X0/HMOCTH aBTOMATH3AILMH yyeTa BOAH K pa-
Me NpHKpenJifercss KOJoJell, COOTBETCTBYIOUIHNH JAaHHOMY
H3MepHTeabHOMY mnpeoOpasosatenio. [lo mpuuuuny naeicr-
BHSl 3TO YCTPOHCTBO OTHOCHTCH K MepBHYHHIM mpeo6GpasoBa-
TEJIIM NMEPEeMEHHOro Hanopa, TO €CTh Pacxoj OJHO3HAYHO
Mo ruapasianueckofi cdopmyse saBucHT oT Hamopa H wHan
AHOM BOJIOCJHBHOTO OTBEpPCTHHA, TO ecTh Q=f(H).

Pacuer sakiiouaercss B onpenesieHHH MPONYCKHON CHO-
COOHOCTH TPH NMPHHATOM AHaMerpe d BOAOMEDPHOro YCTPOii-
CTBAa, KOTOPHIH 3aBHCHT OT HApPYXHOrO AHaAMerpa JApeHsl
(tpy6u), To ectb d=du+6..10 mMm. @Dopmysna pacxoja
HMeeT BHI:

Q=pnwo) 2gz, (100)

rie p — kospduuwent pacxona. [lpunumanor mo rpaduky p=f(H/d)
(pwc. 38); wo— nnomanp ucTedeHHA, KOTOPYIO  BHUHCAHIOT npu
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Puc. 38. I'padmuk ceaan p=[(H/d) nan TopuoBoro BojOCAHBA.

A)d=<0,65 no gopmyne Tpamemmn o= (b+0,58H)H; H/d=0,65..]
K GopMyJe Tpaneudn nprbaBJasiOT IJOWIA/lk CerMeHTHOR TpamemHH® ¢
pucotroft H—065d, a npn Hfd>1— naomaner cerMenta ¢ BHcorTofi
0,35d (H —muanop BOAH HAg AHOM BOAOCAHBHOTO OTBEPCTHS).

Octanpibie pasMeps NPHHHMAIOT COTJIACHO PHCYHKY 37:
paccTosiHue OT Topua Ao Hunneas [;=3d, ot HHnneas mgo
KpOMKH apeHH ly=1,56d, aauna cTeika l;=d, mupHAa NO
HH3y b=0,2d, yroa mexay GOKOBHIMH CTEHKaMH BOIOCJIH-
Ba — 60°

[l-o0pasubii Hacapok. IlpepnasHaued AJas yuera BOJBI
Ha ycThAX TPYOONPOBOAOB OT CKBAaXKHH BEPTHKAJBLHOrO Jpe-
naxa c pacxomom Boau a0 0,4 m%/c npn cBobojaHOM HCTe-
yeHud., KoHerpykuus ycrpofictBa mpocra H 3KOHOMHUHA.
[T-o6pasunii macanok (puc. 39) cocrour u3 Tpy6u 2 c
[T-oGpasusiM nacaakom I, GoKoBOro orepcTHsi 3 ¢ maTpyo6-
KOM 4 AJs NpHCOeJHHEHHS MaHOMeTpa W orbopa JaBjJeHHs
B TOYKe Ha paccTosiHHH 30 OT BepPTHKaJbHOro MojgbeMa Ha-
cagka. Hacamok obGpasyercs M3 npsimoro yuactka TpyGsl
nausoit 6D, nogbvema Beepx, paBHoro 20, ropH3OHTAJBHO-
ro mepexona, cocrasasiomero 3,50, u noBopora BHH3, pas-
Horo 2,56D. VYctpoiicTBO mpHCOeNHHAETCH HA CBapKe HJH
¢praHnax K TpyOONMpoBOAY OT CKBaMKHHH BEepTHKaJbHOTO
Apenaxka. Manomerp (npy:KHHHBIA, cAMONHIUVILHN) B TOY-
Ke 4 noMelled B MPOuHbifi KOXKYX (SLIHK), €ro MOXHO Tak-
e pasmectuth B Oyake. [lns sroro ero coeguusior ¢ Tpyo-
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Prc. 39. Bonomepuoe yerpoficreo — [M-ofpa3snfl wacanok:

| — MM-o0pasnuft nacapoxk; 2— npamoit ywactox TpyOsl; J—oTBEpCTHE; 4 — MA-
TpyGox Ans Manomerpa: §— TpyGonpomon; § — CTHE.

Kot 4 (d=15...20 mm), npoaoxenHoit c60Ky BIO0ABL TPYOO-
npoBona.

[To npuHuHNy AefCTBHA 3TO YCTPOHCTBO OTHOCHTCH K
npeoGpasoBaTensM pacxoja BOALI MO MEPEMEHHOMY HAmNopy
(namgennio) Boas. HanopHul pexHM MOTOKAa B MecTe OT-
Oopa naBaeHus obecneudBaeTCs BEPTHKAJIBHBIM TMOABEMOM
sepx [l-o6pasnoro Hacaaxa.

FuapaBauveckuii pacuer 3akJI0YAeTCA B OMpeaeseHHi
NponycKHo#t cnocoGHOCTH BOJOMEPHOro YCTpoiicTBa.

Pacxon eoaw ompejensior no gopmyne

Q=3,48uD?y/ H, (101)

rae p— KosddruHenT pacxona, KOTOPHHA NPHHHMANIOT M0 3ABHCHMOCTH
li=f (H/D) (pmc. 40); D — payrpennnfi gnamerp Tpy6u pacanea; H —
Hanop. .

ITo atofi dopMyae YUHTHBAIOT TAKXKe PAcXON BOMABL

Bopomepnoe ycTpoHCTBO NAS OTKPHITHIX APEH M KOJJAEK-
tropoB. [IpeapHasnaueHo nJs H3MEPEHHS pacxojla BOAH B OT-
KPHITHX JApeHax H kKoajekropax. llpumensior Ha meauopa-
THBHBIX CHCTEMax MAJf KOHTPOJA 33 JAPEeHaXKHBM CTOKOM
¢ MaccuBoB opomeHus. /IlmanaszoH uaMepeHHsi pacxofoB J10-
CTHraeTr Qmﬂ]!len=‘ ~ 10...12.
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Pue. 40. Fpaduk csasn p=f(H/D).

Konerpykuus ycrpoidcrBa (pHe. 41) cOCTOHT H3 TrOpH-
30HTaJBHON noJakH I, oOpasyouei B nIpAMOYroJbHOM yrayo-
JEeHHH APEHBl WIH KOJJIEKTOpa NMPHCTABKY, H BEPTHKAJbLHOH
CTEHKH J, BLIMOJHSIIOMEHR poab 3abpasibHol, rje noMerleH
n3MepHTeasHbil npeobpasosatenns 2.

BeprHka/ibHasi CTeHKa, BLIOJHEHHas B BHAE METalJH-
JECKOTo IJOCKOro 3aTtsopa, nepeMemaerca B nma3ax paMbl
C MOMOWBI0 NPOCTEHIIEro NoAbeMHHKa 4, 4YTO NO3BOJser
I3MEHATh JKHMBOE ceueHHe B JiBa pasa. MameHeHHe XKHBOrO
ceyeHHa Tpebyer VBeJIHYEHHs1 JAHanasoHa H3MEpPEeHHs pac-
xoja.
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Puc. 41. Boaomepraoe yCcTpoHCTBO AJA OTKPHTHX ApPEeH H KOJJIEKTO-
'I][':B‘.

| — ropnsoBTAanLEAR nNOAKa; 2 — usMepETensHuMf npebop; 3§ — saGpannHan
CTCeHKS: 4 — NOATLEMHNK,
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YUacToK ApPeHH HJH KOMJEKTOpa B MECTe VCTAHOBKH
YCTPOHCTBA MO OTKOCAM H JAHY KpemaT xKene3obeTOHHBIMI
HAH OETOHHBIMH NJIHTAMH AJA NPEAYNPeXkKICHHA pPasMbiBa
pycaa. :
l'opusoHTanbHasi nojka uMmeer mauuy Lyp=13a, rae
a4 — BLICOTA XXHBOIO CeyeHHs ycTpoicTea.

Jl1HHa TrOpH30HTAJbLHOrO yyacTKa yrayGJeHusi pasHa
1,5Lyp OT HampaBasAOIIEH paMB B CTOPOHY BepxHero Obe-
¢a. 3anoxenne oTKoca Ha BXoje yrayOaennsa m;=3,0, Ha
BhIXole m;=2,5.

IHlnpuna yrayGneHus onpepensiercss HeoOXOAHMOM LiH-
PHHONl OTBEPCTHS JJIS NPONycKa pacueTHOro pacxofa Mnpu
3aaHHOH pAasHOCTH YypoBHeH BOAW B Onedax ycrpoiicTsa.

ITatpyGok aas orbopa naBjieHuii pacnosaraiT B NMOJKE
Ha paccroanuH (0,4...0,5)a u sammumaoT menesoit Kopob-
KOH OT 3aCOpEeHMs MJIABAIOHMIHM MYCOPOM.,

ITpunnun peiicTBuA cocTonT B caeayiomem. [Ipw npo-
XOXKIEHHH NMOTOKa BOJILI Yepe3 XKHBOE Cce4YeHHe VCTPOHCTBA
B CKaToH 3oHe obpasyercs BOAOMEPHHH nepenaj AaBJaeHuil,
KOTOPBIH CJYKHT JJIf ONpPeieJIeHHs] pacxoja.

uppasanveckuil pacyer BOAOMEPHOro YCTpo#cTBa mpo-
BOASIT C HEJBIO ONpPEAeIEHHs] pasMepoB OTBEPCTHA AJIA NMpo-
nycKa MakcHMaJbHoro pacxoaa soau. [lo ycaosusMm pac-
yera 3ajaercsd Pa3HOCTL YPOBHEH BepXHero H HHKHero Obe-
o (0,25...0,3 M), uto obecneyuBaer AHAMA30H H3IMEPEHMHS
- pacxofia Qmax/Qmin=>5...6. B kauectBe pacuernoit mpHuHus-

Ta ¢dopmyaa pacxoga (69). 1

IlepsonavasbHoe ceyeHHe YCTPOHCTBA 3a1aeTes C CO-
OTHOWIeHHeM cTopoH b :a=1,5. [lpu stom KospHUHEHT
pacxona cucreMol paBeH pe==0,80. Buicoty n mupuny ce-
YeHHsl HAXOJAT pacueToM MO BbilleNnpHBeleHHOH Qopmyae
IJ1 NPHCTaBOK. 1

Texuwyeckue TpeGoBaHHs MO CTPOHTENBCTBY M KCMAYa-
TauMH BOAOMEpPHBIX YCTPOHACTB. Bogomepubie ycrpoficTsa
JNAHHOH rpynnul cTposiT H OGOPYAVIOT COrJIACHO BHIMOJIHEH-
HbIM pacueraM H paspaloTaHHBIM MO HHM YEepTexam.

[ToBepXHOCTE CeueHHsi KOHTPOMBLHOrO pycja, COmpHKaca-
IOMYIOCS C MOTOKOM, AeJarmT H3 OeToHa HWJIH xKejaesobeto- |
Ha raajkoH, O0e3 pakosHH H BulcTynoB. [lomyckm B pasme-
pax He yCTaHABJMBAIOT, TaK KaK KOHTPOJbLHOE PycJo rpa-
AYHPYIOT HHAHBHAYAJbLHO,

Hacaagkn YBH usroroBasior u3 aumcrosoit craau Cr 3
TONUIHHON 2...3 MM; cTeHKY 4..5 MM H yroakos 30x 30 nan
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40 <40 mm, satBopul — 3 MM, Jlomyckalorcd CTHKH Ha
CBAPKe C HAPYMHOH MOBEPXHOCTH.

OcHoBHBIE pasMepnl Hacajikos d, a, b noJXHE OHITH BHI-
NOJAHEHB ¢ MOTpelHocTb0 He Gousiee 1Y%, ocranebnbie pas-
mepsl — 2..3%.

TpyOy Aaas TOpPHOBOro BOAOCJHMBA M CaM BOJAOCIHB H3TO0-
TaBJHUBAIOT H3 JHCTOBOH ctaad Cr 3 ToauiHHo# 2 MM Ans
d=200 MM u 3 MM aasa d>200 mm.

Ilpn cBapke gerajicii BHYTPCHHSI NOBEPXHOCTh TPYGHl
i BOAOC/THBA JOJIJKHA OBITH ryiagkas 0e3 3aTeKOB, BEICTYIOB.

Honycku ana yraa a cocraBasior 4-1%, A48 ocTanbHBX
pasmepos — 2...3%.

Illkana npesomerpa fAoqxHa OHTHE ¢ leHOW JeJeHHS
2 MM, YYBCTBHT@JbHOCTb npHGopa 2 mm. CTHIK TpyG6H C npe-
HOH J0JIZKeH OBITh BOAOHENPOHHILAEMBIM.

Tpy6a u Il-o6pasHuiii HacaJoK H3roTaBJIHBAIOT H3 JIH-
CTOBOHM CTaJii TOAMIHHOH 2.3 MM, narpy0oK — H3 Hepika-
BCIOIILero MeraJjia,

[lpu ceapxke jeranefi BHYTPeHHSISi TIOBEPXHOCTh TPYOBI
C HacajkoM AoJKHa OHITh rnaakod 6e3 3aTEKOB, BHICTYIIOB,
CBAPHBIE HIBBl — YHCTBIMH.

Honyckn ans D cocraeasior =+2..3 MM, yraos =+2°
OCTaJbHBIX pasMepoB —b5...10 mm. Ctek Tpy6H ¢ Tpy6O-
MPOBOAOM JO/KeH OHTh BOLOHENPOHHI[AEMBIM.

Bce MerajsoKOHCTPYKIHH OKPalIHBalOT NPOTHBOKOPPO-
3HOHHOH KPacKoH mnoc/ae JUKBHIAIHH PXKABUYHHBL YYacTOK
OTKPHITOTO KaHaJa, rji¢ YCTaHaBJHBAIOT BOAOMEpPHBIE VCT-
poiicTBa, A0JKeH OBITh NPSMOJHHEHHBIM Ha pPAaCCTOAHHH
€6...8) Amax.

OTmeTka 3anoxKeHHA AHA YriayOjeHHs YCTPoHCTBA AJA
APEH H KOJJIEKTOPA ONpenensercs PachoJOXEeHHEM M0 BhI-
COTe TOPH3OHTAJNBHOH MOJKKM NpHcTaBkH. BuiGop Mecromno-
JOMEHAs TOJKH 3aBHCHT OT MAaKCHMAaJbHOIO YPOBHSA BOAEI
B APEHE HJH KOJJEKTOpe, KOTOPLIH OnpeessiioT pacueroM.
[losiky moMemaioT Mo MakKCHMAaJbHHEIl YPOBEHb BOAH B Ka-
Haje ¢ TeM, uro6Bl Hamop Hajx AHOM yraybnaexus Ouin pa-
BeH Hpax=1.7a.

Ilp cHHXeHHH YpOBHS H yMEHbIIEHHH Hamopa 10
Hwn==1,3a nojika onmycKaercsi H XHBOE CeYeHHe YMeHbIlia-
ercsi B JiBa pasa, obecneyHpasi H3MepeHHe YMEHbIIEHHOTrO
pacxona.

CnepoBarensno, rayOGuHAa MOHHMKEHHS AHA 3aBHCHT OT
HamOJIHeHHSI B KaHaje M pPacueTHHIX BHICOTH M INHPHHH ce-
YeHHA VCTPOHCTBA.
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CHcTeMAaTHUCCKHE H3MEpeHUs pacxoX0B BOAHL IIPH M
XaHHM3UPOBAHHOM VUETEe OCYIIEeCTBJASAIOT:

KOHTPOJIbHBIMH pYCJaMH acHMMETPHYHOro CeueHHd —
rayOHH NO KOHTPOJLHOH peiike H pacxojia 1o rpajiyHpoBou-
HOW xapaktepucTHke Q=[(h); _

VTPOCHHBIMH BOJOMEpPHBIMH HacajkKaMH —TAyOHH B
BepXHeM H HHKHeM Obedax mMO KOHTPOJBHBEIM peHKaM H
pacxofla Nno rpajyHpoBouHoil xapakrepuctnke Q=f(z, n);

TOPUOBLIM BoaocauBoM M II-o6pasHbIM HacaakoM — OT-
CYUETOM M0 YPOBHIO B Nbhe3oMerpe H rpajyHpoBouHOH Tab-
aune Q=f(H).

IIpy aBTOMATH3HPOBAHHOM YueTe BOAL H3MEpEHHe pac-
X0/la BOAWL ocymiecTBasieTcss auddepeHHPOBAHHBIMH H3Me-
PHTEJBHBIMH TpeoGpasoBaTe/IgMH.

g Bcex BOAOMEPHBIX YCTPOMCTB HE pexe oJHOro pasa
B MeCHll TMPOBOANT KOHTPOJIbHbBIE H3MEpPeHHs pacxola BOALI
¥ NMPOBEPAIT HYJIH H3MepHTeJbHHIX npeobpasoBaTtetiell i
YTOYHEHHS TPaayHPOBOYHON XapaKTePHCTHKH.

Ha npoTs:KeHHH MNOJHBHONO CE30HA CHCTEMATHYCCKH
OCMATPHBAIOT H PEMOHTHPYIOT BOJOMEpHbIE YCTpoOHCTBA.
[Ipn npaBHABHON 3KCNJAYaTAllHH NOTPElIHOCTh H3MEpPeHHS
pacxoAa BOALI He MNpeBblllaeT 3HA4YeHHH, MpeACTaBJCHHBIX
B Tabanue 21.

21, NMoepewnoctu 8 uaMepenuu pacxoda sodet

Morpemnoctw, %

Doxomepuoe yorpoRicieo npHBeAEHHAR
BepoaTHAY K G55 -nuoi

npeieasnan
olficcneyeHncTi

Kontpoaniinsle pycna acammer-  6,0..80 4,0..5,0 7
PHYHOrO CeueHns

YTpoeHHEE BOAOMEPHLE HACAAKH 3,0 2,0 28

Topuoewit Bopocans 6,0 40 9,7

IT-o6pasnuil Wacaaox 6,0 4.0 9,7

YCTPORCTBO AAA OTKPHTHX KOJ- 6,0 4.0 0.7

JEKTOPOB M JpeH

I'mapomerprueckne ycTaHOBKH

K ruppoMerpuyecKkMM YCTAHOBKAM OTHOCSITCA YCTAHOBKH
Tuna I'P-64M, I'P-70, yerpoiictBo Ans HamepeHHs pacxoya
MCTOAOM METOK, KOTOpble npejHasHaueHbl JJs H3MepeHus
CKOPOCTH M JHBOTO CEYeHHs MOTOKA M 10 HHM BHYHCACHHA
pacxona BOJHIL
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JIHCTAHIMOHHAA THAPOMETPHYECKAA YCTAZHOBKA C 3JEKT-
ponpusopom tuna I'P-64M. YcrasoBka siBJisieTcsi CTalHo-
HapHeiM oGOpyAOBaHHEM THAPOMETPHUYECKOro (BOJOMEpPHO-
ro) mocra H mpegHasHadYeHa AJs H3MEPeHMH CKOPOCTH Te-
qenda; rayOHHBL B IWHPHABL TOTOKA NPH AHCTAHLHOHHOM
ynpasJjicHHH ¢ Oepera.

[ay6HHY NOTOKA, CKOPOCTh TEUEHHS H3MEpPHAIOT COOTBET-
creylomuMy npubopaMH, YCTAHABJIHBAEMBEIMH Ha CHCLHaJb-
HoM TPy3e, NOMEUICHHOM B 3aJlaHHOH TOYKEe NMOTOKa mocpef-
CTBOM JHCTaHIHOHHOTO TPOCOBOrO Yycrpoiictea (pHc. 42).

I'pys ans HaMepeHHS TAYOHH HMeeT MOBEPXHOCTHLIH H
JNOHHBIH KOHTAKTBI, @ AJf H3MEPEHHS CKOPOCTH — IPHCHO-
coGJeHHe AJsf YCTaHOBKH BepTymkH. I'pys mepemernaior no
HecylieMy TpOcy NpH NOMOINH KapeTKH H [ABYX TATOBHIX
TPOCOB, OAHH H3 KOTOPHIX COCAHHEH C IPY3OM H HMEET TO-
KOBEJYLULHI MPOBOMA AJisl mepelaud CHrHaJ0B OT NMOBEPXHOCT-
HOTO W JIOHHOTO KOHTAKTOB M OT BEPTYIWIKH Ha NMYJLT ynpae-
JIeHHS.

Hecymuit Tpoc B THAPOMETPHYECKOM CTBOpe HaT#-
HYT 4Yepe3 mOTOK Ha JABYX onopax H 3akpenJeH Nno KoHLam
akopaMn B rpyHre. Ha mem ycranomiena kaperka, nepe-
Meniapmas rpys no creopy. Iloctynatenbnnie ABHIKCHHS
KAPeTKH H rpy3a BAOJbL HECYUIEro Tpoca OCYIIeCTBJAIOTCH
IBYMS TPOCaMH, KOHIBI KOTOPHX 3akpenjieHnl Ha Kaperke,
rpy3e u aAByx Gapabanax neGeaxu. Tpoc, 3akpenseHHb Ha
KAPeTKe, NPONyLIeH Yyepe3 poJiHK onopbl, YCTAHOBJCHHOH Ha
TpOTHBOMNOJOXKHOM Oepery, a TpOC, 3aKpenJienHuilt Ha rpy-
3€, NMPONyLIEeH 4Yepe3 POJHK KapPeTKH.

L

—— e —a—— -

Puc. 42. Cxema aucranumomsofl rufipoMeTpHYECKON YCTAHOBKH:

I — Geperopan onopa; 2— XOAOBOM TPOC; §— TPOC TOPHACHTANLHOTO nepemene-

HHA Tpysa;, 4-— TPOC BEPTHKANLHOIO TNepeMellCHHA; 5 — DepPTYWKS: 6 — Kabuua
YOPanJcHER.
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Bapabann JcbOeKH BpallaloTCA 3JAEKTPOABHrATCAAMH,
YIpaBjeHiHe KOTOPHIX NMPOBOAAT KHOMOYHHIMH H PejeHHBLIMH
nepexkaouarenamu. Ilpu namenenuu raybuHsl rpys Moxe
ABTOMATHUECKH OCTAHABJMBATBECA MPH CONPHKOCHOBEHH
¢ MOBEPXHOCTBIO BOAK HJAH JAHOM. l'opusonranbHoe H Bep-
THKaJbHOE NepeMellleHde rpysa QUKCHpyercs MexaHHYeCKH-
MH CYCTUYHKAMH ¢ eJAHHHIEH cuera, pasnoit 0,01 m.

Jlis u3aMepeHHs! CKOPOCTH Te4YeHHs BOABI FHADOMETpHYE-
cKylo Beprymiky (Hanpumep, I'P-21M, I'P-55, I'P-99 HAH
I'P-101) ycraHaBJHBAOT Ha KPOHIUTCHHE rpysa H COeIHHAIOT
¢ TOKOBEAYLIHM MPOBOAOM TPOC3, Ipy3 C BepPTYIIKOH Bhl-
BOASAT B 3aAaHHYIO TOUKY H 10 CHTHAJY KOHTPOJABLHOM JaM-
bl Ha NyJAbTé BPYYHYI0O CHHXPOHHO BKJIOYAIOT CYETUYHK HM-
nyJabcoB U cexkynzomep. Ilo HcTeyenHH 3ajaHHOro fnpome-
JKVTKa BpeMeHH CYeTYHK H CEeKYHIOMEp BHIK/IOMAIOT TaKKe
BPYUHYI0O H CHHMAIOT ¢ HEro InoKasaHHsl, MO KOTOPLIM BBI-
YHCJSIIOT CKOPOCTh TEYEHHSA BOJBL

Jas ypoberBa pabGorsl HaGmioaartesass H 3alMTH OT at-
Moc(epHEIX BO3[eHCTBHIl Bce 3JIeMeHTHl ynpasiaeHus pabo-
TOIl YCTAHOBKH pasMelnieHbl B KaOHHe., YCTaHOBKa B KOMII-
gekte ¢ I'P-99 wan I'P-101 nosponser H3MepATh pacxXoAhl
BOJLI NPH MaxkcHMaJbHHX wHpuAe KaHajsa 200 M, raybune
12 M H CKOpPOCTH mOTOKa D M/c.

[lorpemwrHocTs M AHMANA30H M3MEpPEHHH 3aBHCAT OT THNa
NPHMEHAEMBIX H3MepHTeJbHHIX npeoGpasoBaTene. IKc-
MJYaTHPYIOT YCTAHOBKY NpH Temnepatype Boanl Beime 0°C.

CKOpoCTh mepeMelleHHs H3MEepHTebHOH KapeTKH W rpy-
3a 0,1 u 0,25 m/c. Hanpsixkenne nuTtaHHsa 3JeKTpPOoABHrare-
Jgeit 220 u 380 B, uacrora 50 I'n, norpebasieMmas MOWIHOCTH
5 Br. 'aGapurnl kabuunt 2,2X2,9x3,0 M. Macca ruapomer-
puueckoro rpysa 100 kr. Macca KOMIJIEKTa YCTaHOBKH
400 xr. B koMmIexT ycTaHOBKH BXOJHT: TPOCOBAfi CHCTEMA,
KapeTrka, rojipoMeTpHuyecKnil rpys, asyxbapabaunan Jjebel-
Ka ¢ 3JeKTPONnpHBOAOM, OJOK CYETYHKOB, NMYJALT VhpasJe-
HHA, KabuHa, KOMILIEKT TeXHHYeCKOH NOKYMEHTallMM.

JIHCTaHUHOHHAA THAPOMETPHYECKAN YCTAHOBKA ¢ pPyu-
Heim npusogom tHna [P-70. VYcranoeka sABaAAeTCs CTa-
1HOHaPHBIM 060pYyAOBaHHEM THAPOMETPHYECKOro (BoAoMeEp-
HOro) mocTa M mnpeaHasHaueHa A H3MCPEHHH CKOPOCTH
TeYCHHs, IMYOHHB H IIHPHHBI NOTOKA NPH AHCTAHIHOHHOM
ynpasjernHn ¢ Oepera. I'nmyGnay notoka H CKOpPOCTh H3Mepsi-
10T COOTBETCTBYIOMHMH npubopaMH, VCTAaHOBJEHHLIMH Ha
crnenHanLHOM rpyse, NMOMEIICHHOM B 3aAaHHOH TOYKe MOTO-
Ka NOCPEeACTBOM AHCTAHIHOHHOIO TPOCOBOrO YCTPOHCTBA.
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I'pys Aas uaMepeHuss rJyOGHH HMeeT NOBEPXHOCTHBIN H
JIOHHBIH KOHTAKTHI, a JAJiA H3MepPeHHA CKOPOCTH — MPHCIO-
cofJeHHe JJIsi YCTAaHOBKH Beprymku. I'pys mepememaercs
o HECYHUIeMY TpOCY NpPH MOMOIUIH KapeTKH H ABYX THAro-
BLIX TPOCOB, OJlHH H3 KOTOPHIX COCAHHCH C TPY30M H HMeEeT
TOKOBEAYLIHH TPOBOJA AJA Nepefayd CHrHaJoB OT NOBEpX-
HOCTHOrO M AOHHOTO KOHTAKTOB M OT BePTYILIKH Ha NOYJAbLT
ynpaBaeHHa, Hecymuii Tpoc B rHApOMETpHUECKOM CTBOpE
HATAHYT Y€pe3s NMOTOK Ha ABYX Omopax H 3akpenjieH 10 KOH-
naMm sikopsiMmu B rpysare. Ha Hecyumem Ttpoce ycTraHOBJIeHa
KapeTka, nepeMeliaiomas rpys no cTeopy.

[locTynatenbHoe ABHIKCHHE KAPETKH H rpysa BAO0JIb TPO-
ca OCYUIECTBAAETCA JABYMS TPOCAMH, KOHIB KOTOPHIX 3a-
KPEMJIeHBl HAa Kaperke, rpysax H AByx Gapabanax JjeGeakm.
Tpoc, sakpensieHHBI Ha rpy3e, NpPonyuleH Yepe3 PoJaHK Ka-
peTkH. bapabann KapeTku NpHBOAATCA BO BpalleHHe Bpy4-
Hyw, l'opusoHTaJbHOE H BEPTHKAJBLHOE NEpeMelleHHs rpy-
3a (DHKCHPYIOTCSI MeXaHHUYECKHM CYETYHKOM C eJlHHHIeH
cuera 0,01 wm.

st H3MEpeHHS CKOPOCTH TEYeHHS BOXB THAPOMETpPH-
UECKVI0 BEPTYLIKY YCTAHABJHBAIOT HA KPOHIUTEHH rpysa
H COEAMHAIOT ¢ TOKONPOBOAHOH KHJOH Tpoca, I'pys ¢ Bep-
TYIIKOH BHIBOAST B 3a/laHHYIO TOYKY H MO CHrHaJy KOHT-
PONBHOH JaMnbl CHHXPOHHO BKJAIOYAaeTCs CYETUYHK HMIOYJb-
COB M CeKyHaoMmep,

Jas usamepenus rayGHHB TPY3 BLIBOAAT HAa 3a/1aHHYIO
BepTHKaJAbL H onycKkaior BHH3. IIpn conpHKocHOBeHHH rpysa
C TOBEPXHOCTBIO BOABI HAa MYJIbTE 3aropaercsi CHrHaJbHan
Jamna, npH 3TOM NOKa3aHHA cYeTYHKa riyOuH cOpachBaior
Ha MyJbTe H rpys omyckaercs BHH3. IIpH HOCTHKEHHH rpy-
30M JlHA 3aropaercs BTOpas CHrHaJbHaf JilaMna H CO CYeT-
unka raybud cHHMmalorT nokasanus, Ias yaoGerBa paGoTel
HabJalojlaTess H 3alHTH OT aTMoc(pepHBIX BO3AEHCTBHHA OC-
HOBHBIE ME@XaHH3Mbl VCTAHOBKH ToOMeIleHk B KaOuHe,

VeranoBka sIBJSIETCH BCIOMOraTeJbHBIM 000pYA0BaHHEM
AJds ucnoab3oBanua npuGopos I'P-101, T'P-99 u nmpyrax
MpH H3MEPEeHHH pPacxo/loB BOAbL. PekoMeHmyercsi AJf THA-
POMETPHYCCKHX NOCTOB, YAaJeHHBIX OT JIHHHIA 3JIeKTponepe-
Jlau NpH MaKCHMaJbHOH wmHpHHe Bogoroka 100 M, rayGune
|0 M H MakcHMaJbHOH CKOpOCTH TeueHHs 2,5 m/c.

IKCILIYATHPYIOT YCTAHOBKY NMPH TeMMEpPaType BOJLI BH-
me 0°C. Tlorpemnocts H AMANasoH H3MEPEHHN 3aBHCAT OT
THNA NPHMEHAEMBIX H3MEPHTeJNBHBIX NPHOOPOB.
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Macca rpysos ana seprymek 25 u 50 kr. Ilpu oanom
IOBOPOTE PVKOATKH pPyuHoH JebelkH rpys mnepeMeuniaercH
Ha 0,2 M. IIpun mMacce rpysa 50 Kr npHJaaraeMmoe K pyKoaTKe
yeuiine cocrasiaser 100 H. Haa nutanua npubopoB npume-
HSIOT NMOCTOsSIHHBIH TOK HanpsukeHuem 12 B. IMorpebasiemasn
MoliHocTh 2,0 Br. N'aGapurer kabunu 1,61,6X2,56 m. Mac-
ca ycraHoBku 1500 kr.

B kKoMMJIeKT yCTaHOBKH BXOASAT: TPOCOBAA CHCTEMa, Ka-
perxa, 1Ba rHAPOMETpHYECKHX rpysa, asyxbapabaunas Je-
GelKa ¢ py4HBLIM NPHBOAOM, OJOK CUETUHKOB, KaGuHa, KOMII-
JIEKT TeXHHYECKOH NOKYMEHTALHH.

HurerpaunosHas rHApOMETPHYECKAas YCTAHOBKA THna
I'P-101. YcraHoBKa mpejnHasHaueHa [AJs H3MEPEHHS HHTe-
TPallHOHHBIM CrIOCOO0OM cpeaHell CKOPOCTH TeueHHHA BOJLl Ha
pepTHKaaH. CYMMHpYET HENnpepLiBHO CHTHAJALl BePTVINKH
NpH mepeMelleHHH MOcJeaAHeH N0 H3MepHTEeJNbHOH BepTHKA-
AU C MOCTOSAHHOM CKOPOCTBIO, KOTOpas 3aBHCHT TOJABLKO OT
r1yOHHBl MOTOKa Ha BeptTHKaau, CpeaHAs CKOpPOCTb Teue-
HHA NPAMO NMPONOPIHOHAJbLHA CPelHell CKOPOCTH BpalleHHd
JOMAacTHOrO BHHTAa BEPTYIIKH H ONPEAENSIOT ee MO rpajyi-
posoudoMy rpaguky. OpueHTAUUs BepPTVIIKH B IIOTOKE H
yAep:KaHHe Ha BepTHKaAH obecneuHBalTCcd VCTAHOBKOH ee
Ha THAPOMETPHYECKOM TIpys3e, cHa0XeHHOM MAOHHBIM KOH-
TAKTOM, cpalbaThiBalOWUM N0 MAOCTHXKEHHH TIpy30M JHAa.
[To BepTHKaJAH BepPTYIIKA C IPY30OM NepeMellaeTcs ¢ Mo-
Momplo ruppomerpuyeckod Jebenku. IloctosseTBO CcKOpO-
CTH NEepPeMelleHHs] BEePTYIIKH [IOCTHraeTrcsi PaBHOMEpPHEIM
BpamieHHeM PYKOATKH Je0elKH N0 3BYKOBBIM CHrHaJaMm
MeTpoHOMa. PerucTpupyioT cHrHajbl BEPTYLIKH 3JEKTPoMe-
XaHHYECKHM CUETYHKOM, a BpPeM#A NepeMelleHHs — CeKVHI0-
MepoM. BriioueHHe ¥ BBIKJIOUEHHE CYETYHKA H CeKyHIoMe-
pa CHHXPOHH3HpDOBAHH. I'MIY6HHY Ha BepTHKAJIH H3MEPSHIOT
OAHOBPEMEHHO €O CPeJiHell CKOPOCThbI0 TEYeHHS H OTCYHTHI-
BAIOT M0 CYETYHKY MO AOCTHXKEHHH IPy30M [HA BOMOTOKA,
YcraHoBKa NMUTAETCH MOCTOAHHBIM TOKOM HanpsixkeHnem 30,
48 n 1,6 B.

[IpuMensI0OT yCTAaHOBKY AJd H3MEpEeHHS pacxoja BOABI
CPeAHHX H KPYMHBIX BOZOTOKOB., DKCNAVATHPYIOT B J1006BIX
YCIOBHAX NPH TeMnepaTtype OKpyxKallero BO3AyXa OT
—20°C mo 30°C u oTHocHTEeILHOH BiaaxkHOCTH Ao 98Y%.

[IpuBenennas NMOrpemIHOCTL H3MEPEHHS CKODOCTH Teue-
HHA =+29.

Jlnanasox usmepeHHs cpefiHeil CKOPOCTH TeYeHHS BOJHI
Ha Beptuxaan or 0,2 no 2,5 M/c, raybouns — ot 1 go 20 M,
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WHTepBajikl BPEMEHH MEXJAy CHruajzamH merpoHoma 1, 2,
i1 noec

Pasmepnt u3meputeabnoro mnyabra 364X250X 160 mM,
(ApoMerpHYECKOro rpysa wmaccoit 25 kr— 1148242
% 130 MM, THApOMeTpHUCCKOTD rpysa wmaccoii 50 kr —
16003263 156 MM, ruppoMerpHuYeckoi BepTymIKH 292X
% 120 mM. Macca uamepHTeabHOro nyJabta — 10 Kr, THApPO-
MCTPHYECKOH BepTYIIKH — 1 Kr.

B kommiext npuOopa BXOAAT: H3MEPHTEJbHBIH MNYJbT,
rpyabl 25 u 50 Kr, BepryllKa, KOMMJEKT TeXHHYeCKOH Xo-
KYMEHTALHH.

Beprymxa tuna I'P-99. IlpuGop npeanasnaueH ans us-
MEPEHHS CKOPOCTH TeYyeHHA BOALI Ha BepPTHKAJAX KaK B OT-
JIeIbHBIX TOYKAX, TAK M HHTerpallHOHHBIM crocobom. Ilpui-
IlWn JAeHACTBHA OCHOBAH Ha BpAaIlCHHH JIOMACTHOrO BHHTA
noj aeficreieM Haberawomero noroka H (pHKcalHH KaxKaoro
ofopoTa BHHTA perHcrpatropoM. PerHcrparop COCTOHT M3
WICKTPOMEXaHHYECKOro CYeT4YHKa, CeKYHAOMEepa H YCTPOii-
crBa, ob0ecneynBawUiero oJAHOBPEMEHHOE BKJAKYEHHE M BLI-
KJIUYeHHE cYeTYHKa H ceKyHaomepa. KoHCTpyKuHS BepTyIl-
Kit MpeaycMaTpHBAaeT BO3MOMHOCTh SKCIJIyaTalHH ee ¢o
Tanry ¥ Tpoca. HanpsikeHHe HCTOUHHKOB NMHTAHHS: 3JIEKT-
pomMexannyeckoro cueryuka 30 B, KOHTaAKTOB BepTYIUKH
1,6 B.

[lpuGop npHMENnsioOT cO WITAHrH NPH TAYOHMHAX MOTOKa
Jlo 2,5 M M Ha Tpoce ¢ THAPOMETPHYECKHM Trpy3oM NpH riay-
Ounax moroka cBblme 2,5 M. IKcnJayaTtHpyior B Jgio6LIX ve-
JOBHAX NPH TEMMEpaType oKpy:kaloumero sosayxa or —30°C
no 50°C W oTHOCHTeNbHOH BaamHocTH X0 989%.

Jluanason uamepenus cxopoctd mnoroka or 0,06 no
50 wm/c. IlpuBegeHHass MOrpemiHoOCTb H3MEPEHHS CKOPOCTH
coctasjser: npu cxkopoctH ot 0,05 mo 0,2 m/fc— 6%, or
0,2 m/c u Buime — He Gonee 59%.

Huamerp nonacrtioro Buuta 0,08 M, reoMmerpHuecKHf
war BuHTa 130 MM, aauHa BepTymik# B coGpaHHOM BHIE
235 MM (co crabuausatopom — 480 mm). Pasmepn ykaa-
AouyHoro sAmmEkKa 355X 210X 235 mm. Macca BepTVIIKH
0,57 kr. Macca npubopa, yaoxenHoro B GyTasp co Beno-
MOTATENbHEIMH NPHHALJEXHOCTAMH, 9 Kr.

B komnaexr npubopa BXoasT: BepTyIKa, crabuianza-
TOP, PErHcTpPaTop, HCTOYHHKH MHTAHHA, DYTAAP, KOMNAEKT
TEXHHYECKOH HOKYMEHTAaIlHH.

YeTpoiicTBO AAS M3MEPEHHS PACX0la METONOM MEeToK
notoka. Ycrpoiicrso (pwc. 43) npeanasHaueHo aa9 eau-
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Prc. 43. YerpoRicTBO AR H3MCPCHHA pPacXofa MeTOMOM METOK MoToKa:

] — noaatop wmerkn; 2 — GAoK ynpapmeHss: 3 — 6A0K NNTARHS: 4 — caMonmuy-
WA} perncTpaTop NPOXDMACHHS METKH, § — AeTexToph.

HHYHBIX H3MEPEHHH Ccpe/lHell CKOPOCTH H pacxojla B KaHa-
Aax, JPeHAXKHBLIX KOJJIEKTOPAX, a TaKkKe AJaS MPOBepPKH H
rpaiyHpoOBKH HECTAHAAPTHHIX PAacCXOJOMEpPHEIX YCTPOHCTB.

MakcumaNbHEI H3MepsieMblli PacXoA HPH OJAHOM J033- |
TOpe Ha 0JOKe ynpasieHHs pased 5 m%/c. [as nusmepeHis

OOMBIIHX PACXOM0B K OAHOMY GJIOKY ynpaBleHHS MOXKHO

NPHCOCAHHHTH HECKOJBKO J03aTOPOB METKH, cpabaThinaio-

IHX OJHOBpPEMEHHO.
ONEKTPONHEBMATHIECKHI J03aTOP METKH COCTOHT W3

JIEKTPOMATHHTHOrO KJamaHa ¢ NOPYXKHHOH, VKPenJcHHOH

BHH3Y NOJIOH INTAHrH H3 TOHKOCTeHHON Tpy6m. Hmxhuiown
YacTh ILUTAHIH 3aNOJHAIOT BEUIECTBOM METKH (KOHUEHTPH-
POBaHHBIM PACTBOPOM COJIH H KPackH), a BepXHIOW — CIKa-

THIM BO3AyXoM. Kinanan yaepmuBaercsi B 3aKpHITOM MOJO-

MeHun npyxuHoi. I[Ipn nomaue n3 610Ka ynpapieHHs HM-
my/abca TOKa 3J€KTPOMartut Ha xopotrkoe spemsi (0,5...1 ¢)
OTKPBLIBAET KJanaH H B NOTOK HMMIYJbCHO BBOJHTCS ILIO-
CKas MeTKa.

[Ipoxoxkaenne MeTKH B CTBOPAaX AETEKTOPOB PEerHCTpH-

B S — - S

pyercs camMonHuymuM npubopoM B BHAE ABYX KPHBHIX

(BcnieckoB). OAHOBPEMEHHO Ha JIEHTE CAMONHCIA PEerucT-
pPHpPYIOTCS CHrHaJbl TOYHOro BpemeHH. Bpems npoxoxjie-
HHA { MeTKOff H3BeCTHOro paccTosinHsa L MeXjay aeTeKkTo-
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PAMH ONPEAENNETCS MO PACCTOAHHIO MEXAY HEHTPAMH TH-
KecTH (hUryp, OrpaHHYe€HHBIX VKa3aHHBIMH  KPHBBLIMH
(pHe. 43).

Cpenusis ckopocth motoxka v=L/{, a pacxon Q=vao,
rie @ — NJAollajlb CeYeHHA MOTOKa.

O6mana macca ycrpoiicTBa, BKJAOuUas KaOeJiH H BCIIOMO-
rateJibHbBIe ycTpoiictBa, 20 Kr. JJeKTPONHTaHHE OT CeTH
Hanpsaxkennem 220 B nam aBroHomioe — 12 B.

[IpuBenenHas mNOrpemlHoOCTh MO CKOPOCTH COCTaBJsieT
0,5...1%.

IIpuaummsr menoaszoBanms
BOAOMEPHBIX YCTPOWCTB
AASL BOAOPACIIPEACAEHWMSI

[IlnanoBOe BOJONOJb30BaHHE CBJ3AHO C YipaBJeHHEM BO-
Jopacnpejie/ieHus Ha THAPOMeJIHOpPATHBHBIX CHCTeMaXx, Oc-
HOBOH KOTOpPOro SBASETCSA YYeT BOJB BO BCEX 3BEHhAX ce-
TH HJAH, TOuHee, ¢ ruapomerpuueckum obecneuennem (Ky-
poryeHko, 1979): cospmaHHe TrHAPOMETPHUECKOH CAYKOBI,
paspaboTKa TEeXHOJIOTHYECKOH CXeMbi, OCHaIleHHe THAPO-
MEJHOPATHBHOH CHCTEMH BOAOMEPHLIMH YCTPOHCTBaMH, BHI-
O0p THNA BOAOMEPHBIX YCTPOHCTB B 3aBHCHMOCTH OT Ha3Ha-
UeHHA M KOHCTPYKTHBHHX ocob6eHHOCTEH BOAOMEpHHIX mOC-
TOB H  HeOOXOAHMMHX KOHTPOJHPYEMHIX nNapaMeTrposn
BOJIOpAacnpeae/ieHHs, CTPOHTEJLCTBO H 3SKCIJyaTallHd BO-
nomepHeix mnocrtoB. Ilocnennee sIBASIeTCs CaMbBIM BaXKHBIM
3BeHOM B YynpasJieHHH BoOJopacnpeileJeHHeM, mnpeaycmar-
PHBAIOUIHM HCNOJB30BAHHE KOMNJIeKca 3ajad Aas NpHHA-
THA PEIEeHHH HA OCHOBE NMPHMEHEHHS MaTeMaTHYEeCKHX MO-
neseil B GaKTHYECCKOrO COCTOSIHHS JAHHAMHYECKOH CHCTEMH,
NoJIy4HaeMoro ¢ BOJAOMEpHbIX MOCTOB, OXBAYEHHBIX THAPOMET-
pHuecKkum obecneuennem (BOLOYUETOM).

PYyHKUHOHHPOBAHHE MEXX03AHCTBEHHOro BoJopacnpee-
JeHus, OcHOBHAaf 3ajava MeXKXO03fAHCTBEHHOro BOAOpacnpe-
nejgenus — obecneuenne 3abopa, TpaHCNMOPTHPOBaHHA, aK-
KYMYJHPOBAHHA H BBJAAYH HeOOXOAHMOro KOJHYECTBA BO-
Abl MOTpebHTENAM B 3ajaHEHeE cpokn ee notpebaenna. [lpn
35TOM pellaloTcd ABE OCHOBHHE 3aJladH: MJaHHpPOBaHHE NO-
TPpeOGHOCTH B BOJE CHH3Y JOBEPXY H ynpasJieHHE — CBEPXY
JMOHH3Y.



[uapoMenuHopaTHBHAas cHCTeMa mnpeacrasaser coboif
KOMIJIEKC B32aHMOCBA3aHHLIX CTPYKTYPHBIX 3BeHbeB H 3Je-
MEHTOB, K KOTOPHIM OTHOCSITCH: OGBEKTH TPaHCHOPTHPOBA=
HAA BOAB (OTKPHITHIE KaHAJLl), B KOTOPHIX Nnojaya H pasbop
BOJILI OCYILECTBJAAIOTCHA HACOCHBIMH CTAHIUHSIMH HJIH BOAO3A-
OOpPHLIMH COOPYXKEHHSIMH;, OOBEKTH ynpaBjerus [raaBHas
HAcoCHAad CTaHIHA, BOA03abOpHOE COOpPyMKEHHe, Hacoc-
Hele craumnu 1, 11, 111 moanemoB, sarBopel ¢ aBTroperyiasTo-
pamMu (HAH Oe3 HHX) YPOBHA BepxHero, HHHero Obedosn
H 3aTBOPbLl B GaccelHbLI-HAKOMHTEJH W/JIH BOAOXpPaHHAHLLA];
KOMIMJIEKC TEXHHYECKHX CPEACTB H3MEpPEeHHH, BKIIOYAIOLHH
AaTuuKH nonoxkenus yposua (AI1Y), natunku nojoxeHus
3aTBopa, MAaTUHKH pacxojna; cHcrema cOopa HHOpMAalHH
¢ 06BEKTOB, a TAKKe nepefaud ynpasisioniHX KOMaH]. |

Ha GoJsce BHICOKOM YpOBHE yNpaBJ/eHHA MJA PEIueHH:
3ajlay nJAAHHPOBAHHS, AHA/IH3A H YOPABJACHHS NMPHMEHSIOT
IBM.

C/OXKHOCTD KOHCTPYKTHBHBIX pelleHHit ruapomMennopa-
THBHBLIX CHCTeM, BKJIO4Uas paccpeiroToueHHOCTh OOBEKTOB,
c6opa undopMauHd H ynpapJieHHs, CTABHT Nepejl ynpae-
JEeHHEeM BojopacnpeieJeHus ciaeayiolulie OCHOBHLIE (YHK-
UHH: HHpOpPMalHOHHHE (MJaHHPOBAHHe BoJopacmpejaele-
HHS, COCTOAHHE KOHTPOJHPYEMEIX NMapaMerpoB); Ynpasjisio-
miHe (BO3jJeHCcTBHe Ha OODBEKTHl VNpaBJeHHNA).

Brinonnenne 3THX (yHkuHid Tpebyer: onepaTHBHOrO
NnjaaHHpoBaHHsl 1OTPeOGHOCTH BoAOMOTpeOHTENEH B BOJE;
NJAAHHPOBAHHUA VOPaB/AWIIHX pelleHHil HJAH BO3ACHCTBHI;
KOHTPOJIS H aHajH3a BoJOpacnpeie/icHHs, ONepaTHBHOID
Oananca BOAHW B CHCTCME; KOPPEKTHPOBKH YNPaBJSIOMIHX
pelleHHil; peajusaundn ynpasJjeHHa B Macumrale peanbHOro
BPEMEIHH, |

Tunuunas cxema (QYHKUHOHHPOBAaHHA YNpPaBJEHHA BO-
aopacnpefe/ieHHeM NpeAcTaBiena Ha PHCYHKe 44. !

Ilpn naanupopanuy noTpeGHOCTH B BoAe BOAONOTpeOH-
Tejgeft B OTAeN BOAONOJL3OBAHHA IMOCTYNAIOT 3aaBKH (N0- {
kymenr 1501) na popy xoasiictB (H3 NOACHCTEMBI NJaHHPO-
BaHusl noauBHuX pexumoB — [1[1P), kotopwme oGpaba-
ThIBaloTCA; Bujaerca aokyment 1502 (sapava 10) w
o/iHOBpeMenHo pemaercs 3ajava 11 «Ilnannponauue ynpae-
JNAIOIWAX peiieHHit» (Bpemsi H pacxoi Aas o0bEKTOB YiI-
paBJiensis) ¢ Bwbjadeil gokyMenta 1503. Dtm ROKyMeHTH
ABNAIOTCS ONEPATHBHLIM NJIAHOM BoJOpAacnpele/ieHHA Ha
TPH MepHofla NMpeawecTBYIONIeH HeKansl.
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OcyuiecTs/ieHnio peajqusainy ynpasaeHus BOAOPacnpe-
JACJEHHEM MPeAIlecTBYET KOHTPOJIb M aHali3 COCTOAHHS
06beKTOB ¢ pemenneMm 3zagaun 12 «Opepatupunii 6aaanc
BOALL B CHCTeMe» M Bblayci aokymentos 1504; 1505. B Tex
CAyuasix, Korja OTKJOHEHHH KOHTPOJHPYEMBIX mapaMerpos
OT MJIAHOBLIX HE HMEETCH, OCYHMICCTBJISICTCH peaan3ais yi-
pasjenusi. B nmporuBnoM ciiyuyae npoBOAAT KOPPEKTHPOBKY
yopapasiomnx pemenui (3agava 13) ¢ Bbizaveii HOBOro
nokymenta 1506 u ocymecTBasiorT peasnsauio ynpanjienus
VnpasJasiOIAMHE KOMaH1aMIl, _

OcHOBO#i peulennst 3a71a% MEKXO3SICTBEHHOTO BOIOPAC-
NpeleJCHHA ABJASIOTCS METOMALl H MATCMATHUCCKHE MOJLeJH.

OcnoBHbie MeTOABI M MaTeMaTHYECKHE MOJAEJH MemKXo-
3NHCTBEHHOTO BOAOpacnpenenenns. [lo wacrosmero Bpeme-
HH OPH TPOCKTHPOBAHHH THAPOMEIHOPATHBHBIX CHCTEM B
OCHOBY pacueta pexuMoB padOTh KaHAJOB H COOPYHKEHHI
OLIIO MOJOKEHO CTATHYCCKOE COCTOSIHHE CHCTEMBI, TO CCTh
CYHTAJIH, YTO NPH MOCTOAHHOM pacxojie MOCTONHIL U YPOB-
HH BoAb B Obedpax. Takoit MoAXon MoaVuHA Ha3Banue Me-
TOJ «Makponoaxoia» (Kuenuyk, 1979). OcobenHocts ero
COCTOHT B TOM, YTO JHHAMHUYECKYVIO CHCTEMY H3yualoT 1o ec
pPeaxiuaM, NpejcTaBieHHe O KOTOPLIX COCTABJSACTCH B CO-
OTBeTCTBHH € M3MEHEHHEM BXOJHLIX H BLIXOAHBIX BEJHTHH,
M 370 Bnosne ecTecTBeHHO, MOCKOJALKY B NPOeKTHPYEMOH
THAPOME/IHOPATHBIIOH CHCTEME He HMEeTCs JaiHBIX O CTPYK-
TYPHBIX CBA3fAX, obecneunpalownx ce (VHKIHOHUPOBAHHE
B peajqbHOM BpeMmenn (Baankop, Bepumunu, 1977).

OAHAKO ONBIT 3IKCMIAYATAMH NOKAa3LBAaeT, YTO THIPO-
MCJHOPATHBHAA CHCTEMa HAaXoJMTCH B MOCTOAHHOM HaMe-
HEHHN BCCX HJH OTJAEJBLHBIX XAPaKTePHCTHK TOTOKA B Ka-
Hanax HWAH Ha coopyxenusx. Ecrectseuno, ee caeayer
paccMaTpHBaTh Kak AHHaMuyeckywo cucrtemy. Ilpu dynk-
IUHOHHPOBAHHH AHHAMHYECKHX CHCTeM B KHOCpHETHKe NpH-
MEHSIETCH MEeT0A MHKPONQ/IX0/a.

B oranune ot Makponoaxoaa nocJeHHil VKasbiBaer na
HCOOXOAHMOCTh PAcCMOTPEHHS OTJAGNbHBIX CTPYKTYPHBIX
3BEHbEB CHCTEMBI, BXOAHBIX H BBIXOAHLIX XaPaKTEPHCTHK BO
B3aHMOCBA3H BCeli CHCTCMBI.

Cam mero npeanosaraer pasGHBKY CHCTEMBI Ha Xapak-
TEPHLIC CTPYKTYPHBIE SJEMEHTH MO VPOBHSM OPrann3alni
YOPaBACHHSA € YUeTOM camoperyJHpoBainus, oGecneunsalo-
ILEro YCTOHYHBOCTL CHCTEMDI, COCTABJIEHHE aJAropHTMa mpe-
o6pasoBauns HHMOPMALUN H NPEBPALICHHH B HCOOXOAUMBIfI
BILIl, aHaJN3 1 YBA3SKY XapakTepHLlX 3JCMCHTOB B oOuICH
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CHCTEME B HX B3aHMOCBSI3H, COCTaBieHuCe OOILEro aaropHT-
M (pYHKUHOHHPOBAHMSA CHCTEMBL

Taxoii noaxox, HHBIMH CJOBaMH, NpeaycMaTpHBaeT pac-
ieHnenne ruJipoOMeJHOPATHBHOM CHCTEMBbl Ha XapaxkTepHbie
CTPYKTYpHLIE 3BeHbS (34eMeHTHl), ONpejeseHne: XxapaKrep-
WX CTPYKTYPHBLIX TOYEK, paspadoTKy MaTeMaTH4YeCKHX Mo-
Jlesieil o0ObeKkTa H pelledHe 3ajay no yBfA3ke BHIXOAHLIX na-
pPAMCTPOB HHMKHHX 3BeHbeB C BXOAHBIMH (oJiee BHICOKHX
0 YpOBHAM OpraHH3aiuu i ynpasJjeHus,

B obuiem Buae XapakTepHBIMH CTPYKTYPHBLIMH 3BeHbSIMH
(MOAYAsIMH) SIBJASIIOTCHA: BHYTPHXO3AHCTBEHHAHA CE€Th, MEx-
XO3slifcTBeHHAs ceTh H MAarucTpajbHble HJH IJaBHLle KaHna-
Al JIns HUX XapakTepHBIMH CTPYKTYPHBIMH TOYKAMH MOT'YT
OGuTh: BoAO3abop B MarucrpanbHblii (raaeueid), pacnpe-
JAeanTe/IbHbIE H BHYTPHXO3fHCTBEHILIE Kana/bl, BOLOXPaHH-
Jnia (OGacceHHbLI-HAKOMATENH), neperopax<upaiomne (nog-
NOPHO-PEryJHPYIOUHE) COOPYMKEeHHA H HACOCHBIE CTAaHIHH
BCCX MOABEMOB KaK Ha MEKXO03SHCTBCHHOH, TaK H BHYTpPH-
XO3AHCTBEHHOH CeTH.

MareMarH4eckoil MOJe/bio AJ5 pPeuleHNns 3aj4au onepa-
FHBHOrO YNpPaBJeHHA MOXKET CJVKHTh Ypaslenue BOAHOIo
Gananca B cucreme (Kuenuyk, 1979), ysssaunoe ¢ Bpeme-
em Jioberanusi pacxofloB BOALI H HCPEXOJAHLIX TNPOLECCOR
(Kyporuenko, 1979).

B obuwem BHAc ypasuenue BojHoro Gananca no obGbe-
MAM HJIH pacxojlaM MOJXKHO NpPeJCTABHTH B BHjE

ucr (W5 Q) +3uon(W; Q) =TI1(W; Q) +®u(W; Q)=
N (W; Q)+Du(W; Q)=£N:(W; Q) +Cu(W; Q)+
+Cu(W; Q)£T(W; Q)+H(W; Q), (102)

e 3ucr — BOLO330OP H3 OCHOBHOrO HCTOWHHKA, 3jom — TO Ke, H3 J0-
HOAHHTCALIMX  #eTounmkon; 11— nogaua BoAW B HIGKHHE CTPYKTYpHBIE
asenba; @y — noTepH Ha PUALTPAUMIX B Kapadax; Ny — cpabotka man
HAKOILYieHHe BOAB B KidHa dX; "D. — HOTEpH B BOAOXPAHHAHILAX HJH
Gacceflihax-HakonnTeasx; Ny — cpaboTka WIH Hakomjexne BOAW B BO-
Aoxpanpanmax; Cr — cOpoc BOAM TEXHOJOTHYECKHA  (HeHwsGexusifi):
Ln =—=TO0 JKe, HENPOM3BOAMTEAbHBI B cTpykTypuom asene; T — sabop
A nogaua B TpyGonposoas; H — cymmapiioe Hcnapenmwe ¢ nogHoOR
HOBEPXHOCTH KaHAA0B H BOAOXpaHMAMIL (jLasi MexXo3dgficTRenHoro Bo-
Aopacnpejeaela ero MOKHO BEJAIOTHTL B cyMMapiuuie 1n0TepH Bojb);
(W, Q)— Gananc no ofuemy M pacxoay BojH.

YpasuenHe BoAHOro Gajanca B 0OBEMAX BOAB MOKHO
NpeACTaBHTb:
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JANA MAarucTpajibHoro (raaBHoro) Kasasna
ZWu=ZWn+EWux+Z Wi+ ZAWHZAW,4-
T2 Was+2Z Wao+ZWe+Z W, (103)
JUIs pacnpeae/uTe/bHBIX KaHaJaos

\ ZWim=2Z W;;:+2W’nﬂ:EﬁW*:i:2ﬁW’n+E Wi+
+E2W+ZW; (104)

JUISl BHYTPHXO3SIHCTBEHHON CeTH

Z“FI:_H=EWﬂuizﬁwﬂ—l'zwﬂn'l'zﬂw;”n‘l‘zw?”m"}"
+EW  SW,, (105)

rie ZWuw, ZWps, ZWxn, ZWxx— cymmapuuii sabop BoAw 3a onpe-
ACNCHHBI NPOMEMYTOK BpeMelH B ToJOBY MarHcTpaabHOro KaWana,
pacnpeacinTeabHyi0 H BHYTPHXOIRHCTBEHHYIO CETh KAHAJOB HJH Hacoc-
HWUMH cTanuuamu [B ¢opmyae (103)], SWiy yunteBbaer 3aGop Boau
X03AHCTRAMH M3 MArHCTPANLHOrO KaHajaa B ¢|~:}qu£ (104) — 10 e,
H3 pacnpeacanTedsHuX Kananos, EW,, EW'y, TW":— notepn Boau
H3 MArHCcTpaJbHOro, pacnpene/uTe/bHOr0 ¥ BHYTPHXO3AACTBEHHOrO Ka-
nanos, ZAW, ZAW', ZAW"” — 3abop wau nonoanexwe o6BLEMOB BOAM
B GLedax MarfacTpanaLHoro, pacnpenesHTeaLHoro # BHYTPHXOSAHCTRCHHO-
ro kananaop; ZAWs; ZAW',, ZAW”, —3abop uan nonosnchne o6nh-
EMOB BOAM B BOAOXPAHHANWILA TeX e KaHanoB; XWns, ZWas,
ZW"' gy — notep BoAW B BOAOXPAHHJRILAX Tex ke Kauaaop; 2W.,
ZWe, 2W"¢ —cOpoc Boauw B Tex e Kanahax: TW. IW., EW", —
ocTaToR o0beMOB BOAM B TPyGOMpoBOAAX, OTHOCAULHXCA K TeM e Ka-
nanam (ONpeAcasioT YMHOMEHHeM MJOLIaAN MONEpeMHoro CeuYeHHs TPYy-
6w Ha ux gauny); EWno — cymmapruifi o6beM BoAb, NOAAHHON HA TO-
ne; ZWax —cymmapHnilt Bofo3abop N3 MArHCTPaJbHOTO Kanaja Bo
BHYTPHXO3AHACTBCHHYIO CeTb.

B 3aBHCHMOCTH OT KOHCTPYKIHH THAPOMEJIHOPATHBHOIN
CHCTEMBI OTHAEJbHBLIE COCTABJSIONIHE YPABHEHHA BOJIHOTO
Oananca MOTYT OTCYTCTBOBATA.

Ilpn pemennn oTMeueHHHIX BHIIIE 3a1a4 AJS KOHKPET-
HBIX TH/APOMCJHODATHBHHIX CHCTEM pacyueT pacxoioB o
o6bemoB Gananca BoAsl no ypasuenuam (103), (104),
(105) npoBoAAT B TakoM MOPSAKe: ONPEAEJNAIOT COCTAB-
Jglouine BOJAHOro Gananca JJIsi XapakTepHBIX CTPYKTYPHBIX
TOYCK (HAYHHAS C KOHUEBLIX TOYEK CHCTEMBI), 4 MO HHM —
IJA  XapakTepHBIX CTPYKTYPHBIX SJEMEHTOB H TIO THJAPO-
MEJHOPATHBHOH CHCTEMEe B LeJIOM.

O06beMbl BOAL Ha 3a60p B MEXX03AMCTBEHHYIO H BHYT-
PHXO3SHCTBEHHYIO CeTh, BXOJAslllHe B ypasHenus (103),
(104), (105), onpeneasor B ofueM BHIE:

EW=Wuy+ ... +W; (106)
ZW=Qusta.nt ... +Qm.itrn.i (107)

HJIH
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vhe Wi, ..., Wiy — o6nemist Boabl, 3alipacMble B KaxA0l XapakTepHOW
crpyrrypuolt Touke u saemente; Qo ... Qng) — pacXoan BOAW ©
HepBOro 1o A-Hufl NepHofb A [-TOH TOYKH HJAH SJEMCHTA 3a npome-
MYTEN ppemens ot § a0 fn.

O0beMbl 3abopa HJIH nonoJneHus BoAsl 8 Gbedax Kana-
JON Beex NOpAAKOB HiH BoAoxpanuauil (GaccefinHax-HaKo-
NTeNsnx) — pasiuia mexnay oObeMaMu B Hauaje H KOHIe
NPOMEIKYTKAa BpeMeHH, 3a KOTOpHil onpexacasior OGananc
WO,

[Torepu Boan na (GHABLTPALHIO B KaHalnax HWIH BOAO-
XpaHuAMIax ycTanasJHBAIOT (PaKTHUECKHMH 3aMepaMH.

M3 onwita skcnayataiud opocutensislx cucrem YCCP
cJAeAyeT, uTo pacxoAn cOpachiBaemoii BOABI, KaK NpaBH.o,
nenocrosHaL Bo Bpemenn. Ilostomy aas awboro cOpocuoro
Kanana o6bem cOPOMICHHON BOJABI MOXKHO 3aNHCATL B BHJE
HuTerpadbHoil GyHKIHY

I'x
Wean= [ Qu.idlu.» (108)
'fi'l
YuuTHIBAa#, UTO BpeMsa MEMXAY onpocamu (HHTEpBaJaMH,
14 KoTopeie onpeaeasior 6aJdaine BoAL) NOCTOSHHO M PaBHO
lg==1xy—I, (rme f,— Bpema oxonuanua cOpoca BOJH),
ypapnenne (108) momxHo npeacraBuTh B BHJAC

Wean=[Qip+ --. +Quwmllo (109)

rae Qg Qng) — pacxoa noasl no j-toMmy cOpocy 3a KaxAaulll HUTEp-
By BpeMens fp, HAYHHAR C NMEPBOro JO n-ro.

Jas GoJjiee TOuHBIX pacueroB BoaHoro Oananca cbOpoc-
Hble coopyKeHHs AOMKHB ObiTh o0opyaoBaHbl pacxojioMe-
paMi, perucTpupyomnMu obbem c6poca BOALI BO BPEeMEHH.
O6bemsl BOAB, aaHnbie Ha noas X Wy, onpejacasior no mno-
KasaHHAM pacXo/JlOMepoB, YCTAaHOBJCHHEIX B TOYKAX BLijgeJia
BOJABI HA MOJEe HJIH Ha JIOXKAEBaJbIILIX MalinHax.

O0bem HakonJieHHs WAH cpaboTKH BOALI B BOAOXPaHM-
Jumax uan OGaccelHax-HaKONMHTENRX onpejpensercd (yHK-
nHonaapHo#t cBassio W=[(h), rae h —raybuna Boaul
(yCTaHABAHBAIOT AJS Ka)JA0ro Kougpersoro oObekra).

Hakonsenne uam cpaborka Bojaul B Obedax KaHaaob
TpebylorT DoJee JAETanbHOTO PacCMOTPEHHS, TAK KaK CJOXK-
HOCTh MATEMAaTHYECKOH MOAENAH MOMKET INPHBECTH K 3Ha4H-
TEJbHOMY CHHIKEHHIO ONEepPaTHBHOCTH VOpasJjeHns Bomopac-
npefejendeM. Ha coBpeMeHHOM 3Tane CTPOHTE/JbCTBA THI-
pPOMENHOPATHBHBIX CHCTEM Jiisl papHuHHONA 3oiw YCCP
MPHHATH CJAEAYIOUlHe OCHOBHBLle cnocoObl peryaHpoBanus
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B OTKPBITHIX KaHAJaX: MO BEpXHeMY, HIKHCMY ObedaM uau
cmemanioe peryanpopasue. JJs paHee NOCTPOCHHBIX CH-
CTEM HHOP/A HCHOJB3YIOT METOJ € MeperekamiunMu 00b-
emamu (Kucenes, 1972). Ilpu sTOM 3SKCIJIyaTalHOHHBIMH
3ajauaMi (Kak OTMEuCHO BhHIIE) SABASIOTCH ILIAHHPOBAHHE
BofOpacnpejesnenus ¥ YNpaBasiolUX PeLieHiH, KOHTPOJb
H aHAJH3 ero ocyuiecrsiacHus, B atom cayuae MoryTt (pynk-
IIHOHHPOBATEL JiBE 3a/aun: MNPH MJIaHHPOBAHHH H3IBECTHLI
reoMeTpHuecKHe pa3Mepnl KaHaaop, pacxoibl BOJAL B Hava-
Jeé H KoHne xamjaoro Obeda xanana Qg Qy C yueroMm ny-
tegoro pasbopa Qu rayGHHA BOJAB B Hauaje WIH KOHLE
Gbeda anuuoi L (B 3aBucuMocTH OT cnocoba peryJHpoBa-
nug), aanna Oveda, YKJAOH Jiia KaHaja, npH KOHTPOJEe H
aHajin3e BOAOpAcHpC/leendss H3BeCTHL KakK H3Mepennbe
reoMeTpHuecKHe pasMepsl kKanajsa (ObedpoB), pacxod B Ha-
qaJie, KOHIle ¢ yueToM nyTeBoro pasbopa, raybnna B Havaje
H KoHIe Kamaoro Opeda u AaHHA €ro.

Jas rujgpomennoparusabix cucrem YCCP xapakrtepho,
4TO ONpOC O cOCTOAHHN 06LeKkToB (0OheMax Boab B Gbethax
KaHaJ0B) npopoaar uepes kaxavie 4.8 u. Ilepexoanoi xe
MpoLEce OT HEYCTAHOBHBHIETrOCH ABHMKEHHA BOJLI K yCTano-
BHBIIEMYCA HEpaBHOMEpPHOMY TPOHCXOUNT MJaBHO B DoJiee
KOPOTKOE BpeMf. 3T0 J1aeT BO3MOXKHOCTbH B NEPHOJALI ONpO-
ca B peajbHOM MaciutabGe BpeMeHH paccMaTPHBATL ABH-
eHue Bojn B ObedhaxX KaHaNOB Kak HepasHOMEpHOC JBH-
Kenwe M Aad onpejeneHus o0bLEMOB BOAL HCHOJIB30BaTh
auddepennansioe ypapnenne. Pemenne auddepeninais-
HOTO ypaBHEHHS CBOJAMTCA K onpejejeHHio rayonn B onpe-
JeJeHHBIX cTBOpax Kaxpaoro Obeda. Ho npH H3BCCTHLIX
rCOMETPHUYECKHX pas3Mepax H NoJoXKeHHH cBoboanoil no-
BEPXHOCTH, XapaxkTepuayemoii rayOHHOH BO/bl, MOXKHO Me-
TOAOM CYMMHpOBaHus onpeicants 0 o0bem Boasl. Ludipe-
peHuHaJbHOE YpaBHeHHE HEPaBHOMEPHOTO ABHIKEHHSA BOJLbI

HMECT BHA
dhjdL=i(%*—1) [ (%2—]), (110)

rae dhfdl — namenenne raybun no gampe; i — YREJOW AHA KanaJa
(Guedpa); # -— OTHOCHTEABNLIH MOAY L pacxoja, w=kiks (R— MoOaAYL
pacxofa, cOOTBETCTBYIOUIHA KajoMy paccMaTpHBACMOMY CCYEHHIO fe-
PABHOMEPHOr0 ABHMKEHHA BoAW B Obede; Ry — Mozy.as pacxopa, cooT-
BETCTBYIOLHA PABHOMCPHOMY ABHMEHHIO BOAbLL NPH TOM Ke pacxojie);

alC? be+2mh
g bt2h¥14-m?

(by — NIHDHHA KaHaaa Do auy; m; — KOS(QQHUHCHT 3IAJOKCHHA OTKO-
coe; h; —raybuHa B Ka)/AOM CTBOpe).
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PMue, 45, Pacuernaa cxeMa:

!, Il —yuacTtEn Oweda Kauaxga ¢ HepaploMeplibkM ADHECHHEM  DOLM, fof -

~ LAL — yuacTki Obeda, rae nalmofaerca paBiHoOMepHoOC HWAH OAHIKOE K paBHO-
MOpHOMY ABWAHCHHC BOALL

Tak, meronom JI. Tl. UeOwmesa u CumncoHa (Metoln

rpanenuil) n3 aunddepenunanpuoro ypasnenus (110) noay-
yeno (puc. 45)

8L=1/2i[q (hns1) + () ] 81, (111)

rae 61 — npapamenne no aanue; &h—to ke no rayGuse,

Jna wavaapHOro crsopa Kaxaoro Obeda.

TR, 35 | b
{P{hﬂ'H} s ; i
Konp1 Indi
Jlng koueunoro crBopa kKamporo Obeda.
H|3_'_I
¢ (ha) = ——
#n"In

[Mpu pewennn 3agau no MIAHHPOBAHHIO H3BEeCTHH Qy,
Qy, by, My, i, Qu W rAVOHHRBE NPH PeryaHpPOBaHHH MO BEpX-
nemy Obedy — raybuna B sepxuem Obede H; mo HuxHemy
Obedy — raybuna B nmxueMm Onede fig; CMEnIanAOM pery-
JAupoBaHul — Hmax B BepxXHeM Obede nian fig B HHIKHEM
Gbede. Kpome Toro, sajannoit sisasercs jaanHa Goeda [.
B cmemaHHoM peryJiHpoBaHHH CJAeAVeT BLUIeJAHTh JBa mne-
pHojaa: nepenlil, KOria OCYUIECTBASETCH pPeryJHpoBaHue Imo
miKHeMy Obedy u H3BecTHH fig # Hpax B 110 BepxHemy
Obepy — Hmax.

Juas pacuera B mepBoM cayuae HeoGxoauMo 3HaTth h,
KOTOPYIO ONpEAeNHTh H3BECTHHIMH MeroAaMH TpyaHo. Ilo-
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ITOMy onpeneisieM rayOuHy hp, COOTBETCTBYIOUIYIO paB-
NOMEPHOMY  JABHIKEHHIO, 3a/laeMcfl  YHCJOM  YUYaCTKO!
(n=L/500 M) B Obede u onpegensem yMeHbIIEnHe rayGu-
il 64 1 AQ (morepH) B KOHIC KaMKAOro yyacrka

8hy= (H—hp) [ny; (112)
ﬁQﬂfQu“"‘QHH{ﬂI_U* “13)',

3areM BHUHCJAAEM TVIYOHHB B HaYaJje H KOHLE KayKAOro
yuactka. Tak, /18 nepBoro yuacrka, nayuHasi ¢ Konua Obe-
(ha, a5 HAYAJNBLHOrO CTBOPA NMEPBOTO YYacTKa riyOmHa pas-
Ha H, a xoneunoro — hy,=H—=8h; nas sroporo yuactka
COOTBETCTBEHHO Muy=My, N Awx,=hy,—08h, U Tax nis Bcex
yuactkoB f,. Pacxoj Bojsl Ha rpaniile Kaxaoro yyacrka
papen pacxoay npeanayiiero miawoc AQ. Paccrosnue Mex-
AY CTBOPAMH (JUIMHY KaXI0ro y4acTka) Onpeiaessior no
¢dopmyne (111) n orpannumsaior £6L=L. [Ipn stom Ko-
HeuHasi r/Iy0nHa J0/I7KHA COOTBETCTBOBATh fig. Caenyer yuu-
THBaTh, 4TO ecaH 2A6L<TL, TO Ha HAYaAJIBHOM YYacTKe
l=L—ZXZ6L nabmonaercs pasHoMepuoe mian 6AU3KOE K paB-
HOMEPHOMY JIBH3KEHHe BOJIbL.

Bo Bropom cayyae (npH peryAHpoBaHHH N0 HHMKHAEMY
Obedy) pasHHIa cocTOHT B onpeneaenud Sk, xoropoe Gy-
NeT paBHO

ﬁhz"{ffmax“—hﬁ]fn]. {114}

[Mpu n3pecTHbIX ray6HHAX Ha Kax/IOM Y4acTKe B Haua-
Jie H KOHLe, pasMepax monepeuHoro ceuyeHus H JJIHHE yya-
CTKOB 6L BBIMHCAAIOT 00beMbl BOAK B KAaXJIOM H3 HHX MO

hopmyae

WJ""_' l‘llt}.:'{—fﬂghrr]hu;" l:bu"l—ml-"hl]lrlu 'ﬁL- {115}

3nasn oObeMBl BOJAB B KaKAOM N;-0M OTCEKe, Orpamu-
YENHOM HAYa/JiblILIM H KOHCUHBIM CTBOPaMH, MOMKHO HalTH
CyMMapHbiH o0neM Ha yuactke Obedpa ¢ HepaBHOMEPHBIM
JIBHKEHHEM BOJLI, KOTOPHIH paBeH cymMme Bcex o0beMoB

We= }l: W;. (116)

[Ipn E6L<L, 10 ecTh Korja B HayaJLHOM yyacTke Obe-
da aBuKenHne BOAB paBlHOMEpPHO, O0BEM BOJAL Ha 9TOM
y4acTKe onpeaeasior no Qopmyae

Wo= (bxg+mihs) he (L—26L). (117)
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Ilpy srom cymmapnuiiit o6neM BOAH B KaxjaoM Obede
el
y W= Ws- Wp. (118)

Meprpuiit o6beM BOAB B Kaxaom Obede BHIUHCAAIOT
o (hopmyie -

Wm= (H_hm) !3]’[ {blr"}-fﬂlhu] hu+
+ (byt+mH) H+4y/ (bu+mlhm}hu{&u—]-mlH}Hl: (119)

A Dy — rayOuia 8ok 30 COOPYXKEIHEM NPH NOJHOM DPCKPAmEenny
pojgonogann B Owed (rayOuua, CoOTBETCTBYIOMWAR MepTrBoMY oDbemy).

T TR T

O0beMbl BOJB, KOTOpPHIE MOMKHO HCNOAL30OBAaThL JAJAfA M0-
noanenns Obeda NPH H3AMIIKE BOAbLI B CHCTEMC HJH A7
¢cpaGotkn H3 Obeda B cayuae HeJLOCTATKA ee¢, ONMPeieaarT
10 3ABHCHMOCTH

+AWs=ZWs— W,,. (120)

s MpoBEpPKH BLINOJHCHHLIX peluenuii cocrasjcHa npo-
rpamma qisa 9BM EC-1020 u npopenensl HATYpHBLIE HCCJIe-
HOBAHKA Ha MarucTpajbHOM KaHaJjie DopTHHYCKOIN opocH-
TCJLHON CHCTEMBI CO CHIeAYIONHMH TapaMeTpaMu M Xxapak-
TepHcTHRKaMu: uuchao OGoedon — nBa; he, =097 m; hg,=
=0,98wm; Hy=146wm; Hy=13wm; i;=0,00056; i,=0,00052;
bpy=bg,=1,8 M; mi=my=15; Qu,=38 M%fc; Qx=
=3,75 M¥c; Qu.=3,76 m¥/c; Qux,=3,73 m3/c; Li=4800 m;
Ly=2046 wm; koapduunent mepoxosaroct n=>0,014, une-
J0 yuacTkoB B Obede npuuato nyp=L/500 M. v

Pacxoan H3Mepsian npoTapHpPOBaHHBIMH BOLOMEPHBIMH
noporamy CAHUHPH — BIIC, rayGunn — nusenpoBKoil.
OanoppeMenHo (PHKCHpPOBaJIH BpeMsi, 38 KOTOPOE VCTaHAaB-
JHBAJIHCL NMOCTOSIHHBIC YDOBHH mnepej NMOATOPHBIMH COOpY-
KEHHAMA B KoHue Gbedos. Jlaunwe o ray6unax B Obedax
npeAcTaBjeHsl Ha PHCYHKe 46.

S EF e s T
?ﬁ:&m?_ﬂﬂ P E 3%
28,500 | 500 | 500 300 Tl T
) _j_js_@j:rmjw 00{454| 46 Tfﬁﬂhiﬂﬂ Ifﬁ;ﬁ T
u—-_____,.._'._.._.‘-.-_.___ Joy ;jﬂl 1

Pie, 46. Pacnpeaeacune rayGus notoka B Gbedax MardcTpaibioro Ka-
Haja Boprunuckoil opocHTeaLHON cHCTeMul,
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O0beMul BojaL onpeaenaan no gopmyaam (111)...(118),
a TAKKe 10 HATYPHBIM JIAHHLIM, KOTOphe npHBeieHb B Tal-
Jguue 22,

22. Conocrasaenue merodos pacuera oGwemos sodut 8 Goegax
Mazucrparbiozo Kanosa Dopraudckofl opocuTeAbHol CUCTeMbl

Bpewmn cra-

O6uem poau 8 Ouede, M Orgaonenne, % 0T | 6yansanmn
a HATYPHUY AAUHWX | ypopus BO- =
4 At B Obe- g
Y = § [T
2 gﬂ = . = & ihe, MuH. =
= - @ n = & == =
= K E_ = a9 — oo - ”
¥ | &g | B 8~ | gE= g€~ | 828 1, |, =
A z == =¥ T —23 pas | fpacy =
T E282 g%z | 2Yd= === | === 2

[ 17310 16745 17255 —326 —032 78 75 —384

1

X
-
0
=]

7957 7657 7390 —7,12 116 100 —13.80

KpoMe 310ro, BEInOJHEHB pPacueTnl ¢ YHCJACHHBIM pele-
uaem ypasuennii Cen-Benana no HesiBHOH KOHCYHO-pa3-
HOCTHOH cXeMe, npeanoxennoin O. @, BacuibesniMm, pe-
3yJbTATHl KOTOPHIX JaHbl Takxe B tabianie 22.

Bee peuwenss JAal0T OTKJAOHEHHA OT HATYPHLIX JAHHBLIX
ila BEJIHUHHY OJIHOTO NOpPfAAKA, OTHOCHTEJbLHLIE TOrpeilHo-
CTH He npepwmantT 7%, 4r0 BnojHe YAOBJETBOpSAeT Ha
npakrike. [Ipu sToMm caeayer oTMerHTb, 4To (haKTHYECKOE
ppemMsl craOHJH3AUNH VDPOBHEH nepeji neperopakuBaroliiMH
coopyxenusaMi B oboux Obedax Objio GJHIKHM K pacuer-
nomy (raba, 22).

[ToayueHnsie pe3yabTaThl YKasuiBaioT Ha TO, YTO METOA
PeleHHs ypaBHeHHs HCPaBHOMEpPHOro JABHKCHHS MPH onpe-
JAejJeHHH o0beMoB BOALI B Obedax Kanajaosp MoKeT OBHTh
NPHAAT B 3ajlayax HOPMHPOBAHHON BOJAONO/la4YH Ha OPOCH-
TEeALHBIX CHCTeMmax.

Pemenue 3agady no ynpabJgeHHK) MCKXO3SIHCTBCHHDLIM
pojlopacnpe/iesieHHeM ¢ NMPHMCHCHHEM TMNpelioAKeHHbIX Ma-
TEMaTHYECKHX MOJeseil H MEeTo/loB HX peueHus tpebyer
oJiyueHnss HeoOX0ANMOH HHPOPMaLHK C BOJIOMEPHBIX IOCTOB
(KOHTPOJBHBIX NYHKTOB).

Coctas KOHTPOJHPYEMBIX [APAMETPOR HA BOJUOMEPHBLIX
nocrax. BogomepHbie 10CTH, OCHAIEHHHE BOAOMEPHBLIMH
VCTPOHCTBAMH, BXOJAAT B COCTAB XapaKTepPHLIX CTPYKTYPHBIX
TOYEK, TAe YBASLIBAIOTCHA BLIXOJAHBLIE H BXOAHLIE BeNHUHHDI
Hd OCHOBaHHH pemCHHHA 3ajlay Mo MaTeMaTH4YeCKHM Mo-
JLCJIAM,
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JleTaapHOoe paccMOTpeHHEe NOCASAHHX MO3BOJACT Ompe-
JIeJIUTh COCTAB KOHTPOJHPYEMBLIX mapaMeTrpoB Bojopacmnpe-
JeJIeHHs, KOTOpPLIe A XapaKTepHBIX CTPYKTYPHBIX TOUYEK
npeacraenens B Tabanue 23. OCHOBHBIMH KOHTPOJHPYEMEI-
MH napaMerpaMi fiBJSIOTCSA YPOBHH BOAW B Obedax xaHa-
JIOB, OTKPBITHSI 3aTBOPOB 1 pacxo]l BOIHL.

Hcnonesosanue TabuHib 23 Aa€T BO3MOMKHOCTh COCTa-
BHTHh TEXHOJIOTHUCCKYIO CXEMY THApOMeTpHueckoro obecme-
YCHHS THAPOMEJHOPATHBHOH CHCTEMBI, KOTOpas mnpeicras-
aser coboit H3oOpaxkenwe B CHMBOJAxX Mi(popMaluu, H
noc/ei0BaTeNLHOCTE ee cOopa, a TakixKe nocpeacTsom Taban-
nel (npuiaoxenue II) BuGpaTh THN BOAOMEPHOTO YCTpOHCT-
Ba (HJIH TpPYNOy HX) AJs Kaxjaoli Xxapaxkrepioil CTPYKTyp-
HOH TOYKH C UEJbI0 NOJYYEHHS MNOJHOH H HeoOXOAHMOH
HuopMaHl AJaA yhnpasJaenHs BoAopacnpeaeseinnem,




[Ipuroxenus

. TEPMHHB M OIIPEJIEJIEHHA MO BOJOMEPHLIM .

YCTPOHCTBAM
Tepmun OnpeneneHue
Astomar VerpoiteTso, nNo3poafioulee  OCyHlecT-

ABTOMATH3AUMA YUeTa
BOJLb

ABTOMATHUECKHA pery-
JATOpP pacxojna

BojnomepHuit mocr

BoaomepHoe ycrpoiicTso
(BojgoMepHOe . COOpYHKe-
HHe)

Bogomepunit Hacanox B
CTEHRE

BojgoMmepHpilt nopor
CAHHMHPH — BI1

BogoMepusii nopor
CAHHHPH ¢ eupesom —
BIIC c¢ emipezom

BJAATb NPOH3BOACTBEHHbI nponecc Ge3 He-
NOCPEACTBEHHOr0 YUYacTHA 4€J0BCKa

[Ipouece, NpH KOTOpPOM Ppacxol BOJW
namepsercs Oe3 ywacTHA 4YenoBeka

YerpoficTBO aBTOMATHYECKOrD pEry/Hpo-
BAHHA pacxola DOAR

Yuacrox pycaa, subpannmit ¢ cobuaone-
HHEeM H3BOCTHHIX npasua B obopyRoBan-
HbIH NEPBHYHBIMH H HIMEPHTE/BLHBIMH npe-
0nOpasoBaTeNaMH AAA CHCTEMATHYCCKHX H3-
MepeHH#E

CoopyiKeHHA AJA H3IMEPERHA pacxona
BOJAB NPH NOCTOAHCTBE CBASH MEMAY pac-
XOAOM BOAE H YPOBHEM HJAH THApPaBAHuE-
CKHM [NepenagomM

Cxonamuiica Hacaaok B BEPTHKAABHOM,
neperopamuealoniefl kanan credke. Momer
ObTh KPYraoro, KBajipaTHOro H NpAMO-
YIOJALHOrD CeYeHHSH

HoHuwil BOAOCJAHE NPAKTHYECKOrO Npo-
(s B (QHKCHPOBAHHOM pYycie Tpanene-
HAANBHOrO CEYeHHs, HMEMKi HaNOpHLIH
otkoc | :3, ropHsoHTanbHBIN YHacTOK Ha
rpebHe W BepTHKaJABHBH HH30BOH ycrynm.
FETEHE}HJ]EHH ONHO3HAYHAA 3SABHCHMOCTH

Q=f(H) 10 OTHOCHTE/LHOrO 3ATOMJICHHS
nopora 0.8

To e, Ho B cpeaneif 4acTH NMeeT Tpa-
NeueHgaapiblii BHpPE3 AAA H3IMEpenns ma-
JIBIX PacXxojioB BOIb
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Mpafoaxenie

Tepunn

Oupeaeaenne

Boaowepustit AOTOK

[MTapmanna

Pacxoaomep-peryasatop

Bogomepuasa npuctapka

Bogomepnoe yerpoilcT-
BO — TOPUOBLIH BOAOCAHB

Boaomepnoe
B0 — [T-oGpaampii
JA0K

yeTpoHncT-
Haca-

Bonocane

Boaocaus Tpaneie-
uaaauHeii Yunoaerru

Boaocans
HAAABNBH
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Tpanene-
Heanona

JIOTOK © BCPTHEAJALHBIMII CTCHKaAMH, CO-
CT{'.I'HI.LLI[rI H3 BXOAHOO CXOAAUIETOCH PEIE-'-
Tpyba, ropJoBEnE ¢ NapaijelbibIMH CTEH- 1
KaMy H JQHOM, HMEWIHM YKJION B CTO-
pony ABRIKeHuAa Boaw 3:8, n oTBOAfUC-
ro pacrpyba ¢ jauom, HMcouEM obpart-
uetit yaon 1:6. Ceoboanoe nercuenne
obecneunpaercs A0 OTHOCHTeABHOrO 3aToi-
aeunn 0.7..0.75. BoamoxkHo HCOogb3opa-
Hue Jjgorka upn satvonsendn 0,7.09 0
BECACHHH COOTBCTCTBYIOUIHX NONpPABOK

I'napoTexniveckoe coOpy#CHNE, npeaHa-
3HaueHHoe AJA YueTa H pPEryJaHpoBaHps
pacxojoB # ypobHelt Boasl. OciopHbe
KOHCTPYKTHBHLC 3AeMCHTH — PEryaHpyio-
nas gacth H BOAoMEpHOC YCTpolicTBo, 06-
paayiouee ¢ nonvpoM uiaH pojofoeMm ean-
HOC COOPYKelHHne,

Kopotkas tpyba-npicraska BO BXOA-
Hoit (moumypuo#) wactH TpyGuaToro nan
OTKPHTOTO peryanatopa  (BoJoBHNYCKA),
cozfalonian BOJOMEPHWIT nepenaa papJe-
HHRl, OT KOTOPOro 3aBHCHT pacxol BOJH,
TpyGa-npuctapka Mmomxer OuTh Kpyrjoro
H MpAMOYTOJLHOrO CedMelnd, a Takme pac-
TpyGHOTO B fJauc

KoXyx ¢ TOpPUoBHM TPCYTroabHEM BOAO-
CANBOM Ha KoHue apens. OTHOCHTCH K
BOLOMECPHBIM YCTPOfiCTBaM 1A KOJJICKTOP-
HO-APEeHaXHON ceTH

Hacanor, oOGpajoBaufpii #3 npaMoro
yuacTka TpyGonpomojga, BepTHKEAJLHOIO
Cro nojgbeMa BBEPX, FOPHIOHTAABLHOTO ne-

exofa H BEePTHKAALIHOro HOBOPOTA BHMH3.

ce yram npamse, TMToanem spepx obec-
neuHBacT Hamopumil pexwm nacaaka. Pac-
XOf 3aBHCHT OT NbLE3OMETPHUCCKOI'D Hano-
pa B ceueHmH Mepea Haca KoM

BojiomepHoe coopymenne, npeactan;if-
wiee cobolt  neperopaxHBAIOUIYI0 PYCAO
CTEHKY C BHpE3oM onpeacacunoi dopmp

TonrocTennulit  BogOCAHB ¢ Tpancue-
naansHoll dopmoil Bupesa, umewuero Go-
KoBue OTKoch 1:4

To ke, o ¢ GokopwMi oTEocamu 1 :1




HpodoAxcenud

Tepssm

Ompenencune

I

Boxocans TpeyroJibiblil
Tomcona

I'napomerpuucckan Bep-
TYIIKA

I'napomerpunucckne pa-
GoTh

mapomeTpHuecKHe YcT-
poficTBa

uaposerpunecknit nocr

Iuaposerpuucckuil
CTROPD

* ['pagynpoBotunas xapai-
TCPHCTHRA CpPeACTD H3Me-
peHus pacxoaa BoAM

I'paavipobka  cpejcts
HAMEPCHHA pacxona noaul

“BuXoge (pacxon)

Tonkocrennuii BojocaAnB c TpeyroabHod
?npuuﬁ BHpesa N Yriaom B Bepuiane 90°
Tpeyroasiube BOLOCAHBL MOrYT OBITh TaK-
#e ¢ yraamu 120, 60, 45, 20°

[TprGop aam H3MepenHst CKOPOCTH Teue-
HHSl BOjJb B BOLOTOKAX H BOJdOEMAX, OT-
JAHYHTEALNOHR OCOOEHHOCTLIO KOTOpPOro AB-
JACTCA  HCNOJALIOBATNE pOTOPA  WAH  J1O-
HACTHOTO BHHTA B EaveCcTBC MYBCTBHTOb-
noro saemenra (FOCT 19179—73)

Komnaeke paGor, npoBoanMBX Ha BOJ-
HBX 00bCKTaX «© HCAbIY H3IMCDEHHA Xa-
PAKTCPHCTHE THAPOJOTHHECKOro penMa.
OCHOBABIE  BHAWM  IHJADOMETPHYECKHX pa-
Got: wabGmoacHinn 3a YpoBHCM BOAW H
ofopyioBaiie COOTBETCTBYIOIIHX  YCT-
poOHCTB; M3IMCPEHHME pPacXofoB BOAMW H
HANOCOB, YUeT CTOKa; TrpaiyHpoBka co-
opyienui; wsalmiogenie 3a  Temnepa-
TYpORl BOAWM MW  TOJUHHOIM Jbja
(FOCT 19179—73)

Crennasnnue ycTpoficTBa AJAA yayvume-
HHS YCJAOBHI NpPOBefenHs THAPOMETpHUE-
CKHX pabor B nopblienis TOYHOCTH M3-
MEPEHHI: THAPOMCTPHYECKNC Nepenpasd —
MOCTH H TPOCOBWE JAIOJIbKH, FHAPOMCTPH-
YeCKie H3IMCpHTeNLHBIEe ycTpoitetBa  (co-
OPYKElHd), pasnHyHoc oGopyroBanie
FHAPOMETPHICCKHX CTBOPOB (cTBOpHLBIE
FHAKH W np.)

Yuactok pyeaa, obopyroBanHbiil  rHa-
POMETPHUECKHM CTBOPOM H NpeaHasHaven-
HBIHL JLIS H3Mepenust pacxofa BOAW THA-
POMETPHYCCKHMH MeTOJaMH

Creop uepes BOAOTOK, B KOTOPOM H3-
MEpPAIOT pacxoibl BOAL M NPOBOAAT APY-

rHe  BHAL ruapoMerpadeckux  paGor
(TOCT 19179—73)
3aBHCHMOCTE  MEXKAY BEAHUHHAMH  Ra

H Bxojge (nepesmexiisie
napaMeTpul: yposenb, nepenaj W ap.), co-
crapjennad B oswae rpaduka, taGaniwl,
popuyan (F'OCT 16263—70)

Onpeaenenne rpaiyupoBOYHON Xapak-
TEPHCTHKI CPEICTR  MIMEPEeHHs pacxola
Boaw (FOCT 16263—70).
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Mpodoancernne

Tepaunn

Onpeaeaenne

Iuanason namepenud

Huadparma  pacxopo-
MOpHARA

Hamepeune

Hamepenne npasoe

Hamepeniie KocBeiHoe

Koadpuunent sojgomep-
HOCTH

Metoa namepenni

Metoa  ruapomerpive-
Crni (naomaak — CKO-
P'D{'-Thj

Meron  raapomeTpHye-
ckuit  (Tpex — narHTONeY-
HELT)

Metopr raapomerpHuc-
cknil ocnosuofit  (AByxTO-
HeyHBii)

Meron  ruapomerphue-
ckuit ofHOTOMEUH LI

Metoa  rHApOMETpHYE-
ckifl oanoTOueunLft ynpo-
B
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OGaactb snayenuft uaMmepsemoil Beanu-
iibl, AJA KOTOpofi HOPMHPOBaHH AONYyCKae-

MbIC  NOrpeluHoCTH  Ccpeacreaa HEHE]}EHHﬁ
(FOCT 16263—70) ;

Cy:kalwoniee ycTpoHCTBO ¢ OTBEPCTHEM

Haxomxaenne ¢usnyeckoi BEJHYHH b
ONBTHEM NYTEM C NMOMOLILIO CHEUHAJLHBIX

trexunueckux cpeacrs (IFOCT 16263—70)

HMamepernne, npy KoTOpOM HCKOMYIO Be-
JHYHNEY  HAXOAAT  HENOCPeACTBEHHO H3
onuiTHEX panuux (FOCT 16263—70)

Hamepenne, npH KoTOpoM HCKOMYK Be-
JIWYHHY HAXOJAT Ha OCHOBAHHH H3BECTHOM
FABHCHMOCTH MeXAy SToR BenuunHoR wn
BCAHYHHAMH, NOABCPracMbuiMH NpPAMBIM H3-
mepennsm (FOCT 16263—70)

Kos(ppuunenr pacxoga  BojoMepHoro
VCTPOHCTBA, HMEOUHA onpejejenioe W
NOCTOAHHOE 3HAYEHHE

COBOKYNHOCTL NPHEMOB HCNOJB3IOBAHHSA
NPHHIHIOB H CPeACTB HaMepenHil
(FOCT 16263—70)

Meroa, npn KoTopom pacxoi Boms on-
PeAGNAIOT KAK CYMMY npousBegeHnili mecr-

HElX CKOpocTell HA COOTBeTCTBYMOLLHE Sje-
MeHTapHble NJOLIAAKH

Metoa, npu KOTOpOM MXHBOE CedeHHC
pycira pasbusaerca pagom (10..22) npo-
MEPHBIX H CKOPOCTHHIX BepTHKagedl na
naomajake, rae rayOHiubl H3MEpAOT Mer-
powitokoMm, ocpeanennse  (100..120 )
CKOPOCTH BepTYIKOA B TPeX-NATH TOYKax
KaAoH CKOPOCTHOM BEPTHKAAH, H IO HHM
BHYHCARKOT pacxof BoAs

To e, HO CKOPOCTH H3MEPAIOT B ABYX
TOUKAX Kaxjo#A BeprHRana®n Ha 02 n
0,8k or noBepxHocTH BOAM

To xe, wo ckopocTH H3MmepsOT B OAHON

TOYKE Kamaod BepTHKann Ha rayGHHe
0,6h

Meroa, xoraa pacxog onpegeasorT no
CROPOCTH B OAHOH TOYKe MOTOKA W njo-
ULaAH ¥HBOI'O CeYeHHs

d
A

-



e

Ipodoaxenue

Tepunn

Unpeaeaeine

Metoa I"H.!I.-FDHET pHYye-
CKIiE HiTerpamHonbi

-

Merton rugpaBanucckmnil
NaMEPENHs pacxoaa

Metoa rrapaBANKO-rHA-
poMeTpHueckHil

Metog  rpaayuposan-
HLWX  COOPYIKEnni

Meron cmemennn, pas-
DaBaenmuss W <MeToK»

Mexaunszauns yuera po-
i

HaGmoaeune npu ma-
Mepeinu

Hanop

U Sakaz N 4095

Meroa, xorja CKOpPoCTH HHTETPHpYIOT
(ocpesusior) H  MIMEPAIOT KakHM-aubo
npubepoMm MO BEPTHKAAH HWAH NoO BeeMy
HHBOMY CCUCHHIO NOTOKA

Meroa, ofecneunsaiomnii  n3mepenne
pacxoja BOAM BOAOMEPHBIMH YCTpolicTBAa-
MH, COOPYMKENHAMNH, ¥ KOTODHX H3BECTHI
HAH YCTAHOBJCHH THAPaBAMuEcKHe 3aBi-
CHMOCTH pacXojia8 BOAH OT nNepeMeHnLIX
BCAHIHH (wanop, mnepenan)

Meroa, npm KoTopoM B KOMIekce He-
NOJALIYVIOT THAPABAWYECKHE 3aBHCHMOCTH,
CBONCTBENKHE MNOTOKY, @ TaKXKe IHApOMer-
PHUECKHE H3IMEpPEeHHA, HampHMEp: MeTod
“njomans — ykaon»., Pacxop onpenensior

no dopmyne Q=wCyRi, a nnomwans xu-
BOTO CEMCHHA M TNPOAOABHHN  YKJIOH —
HHCTPYMEHTAALIO

Merox, mpH KOTOPOM A48 COODPYHEHHS
YCTaHABJAHBAIOT TPAAYHPOBOYAYIO Xapak-
TEPHCTHKY pacxoia BojJW OT COOTBETCT-
BYIOWHX nepemennbix peamuun (H, h, a)

Meron, ocHopanHei Ha KpaTkoBpemei-
HOM HJAH NenpepuBHOM MPONYCKe pasJuy-
HHX CoMiel, pacrBopHTenedl, paanoakTHB-
HHX BSJEMCHTOB, KpacHTenel, cBeTAUMXCH
H JApYTHX BCIIECTB B MNolepeyHOM ceye-
HHKW pycaa (tpy6u) ¢ nocaeayioulei Mx
PErscTpained BO BpeMenH B ApYroM ce-
HEHWH, KOTOpOe pacnojaraercs Ha onpeje-
JIEHHOM PAcCTOARHM OT NEepBOTO

[Mpomece Kocoennoro uamepeHds pac-
X0ja BOAM, KOTAa MNapaMeTpu, onpege-
JAIOLIHE €ro BeaHunny, Hamepsiorcs Ges
yuacTHs WenoBexka H NO HHM BHITHCASIOT
pacxoi BOAB MJAH CHHMAKOT C TPagyHpo-
BOUHBIX rpadmKoB HAW TabaHL

JKCNePHMENTAALHASR ONepauus, BHNIO-
HAeMas B npouecce Hamepenmit, B pesyan-
TATE KOTOpoli NOAYYEIOT OOHO 3HaYeHHe
H3 rpynnel  BeJHYHH, MNOAJEKAUIHX CO-
BMecTHOR oOpaloTKe AAS NOJAYYEHHS pe-
syavtaTta Habmopgenna (F'OCT 16263—70)

MaBaenne Bojd, BEHpaxaemoe BHCOTON
Boasnoro cronba wWaa paceMaTpHBACMBIM
ypornem (I'OCT 18185—73)
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Tepsui Onpereaenne
Hanopuoe  ABHMXeniie Heikenne JKHAKOCTH TPH  OTCYTCTBHE |
AUAKOCTH cpoboguofl NOBEPXHOCTH |
Otkaonenie pesyabTa- [MTapamerp dynxnan pacnpeaeJeHus
Ta HaMepenHil  cpeaHe-  Pe3VABTATOB HIMEpellHH, XapakTepH3yio-

KBAAPATIICCKOC

[losepka cpeactBa M3-
MepeHii

MorpeurHocTs  MeETOJA
H3aMepenui

[MorpemwmocTs  wamepe-
Hin  (ommBka  wamepe-
HHA)

Hlorpewnocts  H3mMepe-
una afcomoTnas

nﬂl"'pEII:IIH}ETh HaMepe-

ITHA BCPOATHAR
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WHA MX pacceHBaiie W PaBHL  KOPIW
KBAAPDATHOMY H3 JHCMEpPCHH pesyabTaTta
HAMCpPCHHS (¢ HOAOKHTEALHBIM  3nakom). &
[lpu  orpaumdenHoMm  yucae  namepenmit
MOMHO HafiTH TOJbBKO OUeNKY cpeaHero
KBaAPaTHYCCKOTD OTKJAOHCHHSA pesyiabTaTta
H3MepeHHs, o0bYi0  NpHHHMAacMYID paB-
HOH KOpPIMIO KBajpaTHOMY H3 OUCHKH JHC-

nepcun vasrara mamepenna (IFOCT
16263—70) !
Onpeacacine METPOJNOTHYECKMM opra- |

HOM morpemnocteil cpejcTsa  HaMepenni
H yﬂﬂﬂﬁﬂ.ﬂﬂ:ﬂﬂﬂ Ero NPHroAnOCTH K NpH-
smenennio. B oraenpix caywasx npe npo-
BEPKE BMECTO ONpeacJcHHA IHavennil no-
rpeuiiiocteil MPoBEPHIOT, HAXOAATCH  JH
oitH B jonyckaemuX npepenax (FOCT
16263-—70)

Coctaniawouas NOrpelinocTb  H3IMEPEe-
HHA, NPOHCXOUAUIAR OT HCCOBCPIICHCTBA

merofaa uamepenuin (FOCT 16263—70)

OrKaonenne  peaynbpTata  H3IMCPEHHs OT
peTHHNON  Hamepaemoi Beanunnaw (TOCT
16263—-70)

[MorpemunocTs HIMCPEHHA, BHPaMKCHHAA
B CAMHHIAX u3Mepaemoll BeJHyHHH. AG-
COMOTHAR NOTPEWHOCThL H3IMCPCHHA X B
NpHHILKHNE onpeaensercs opmyaoi
AX=Xugu—X (FAC Xnyw — SNATCHHE, NO-
JAyuenHoe NPH H3MEPEHHH;, X — HCTHHIoe
jHauenne u3mepsemoit peanunnn). Tax
KAK MCTHHHOE 3JHAveHHe H3MepseMmol pe-
JIHUHHBL OCTAETCHA HEeHSMENHBIM, Ha Npak-
THKE MOXKHO HallTH JnMbL NprOANMEHHYIO
oucHky mnorpewnoctn uaMmepenns (FOCT
16263—70)

[Torpewnoets, BuvNCcaeHHA® Kak #/y oT
npeacasHofl  oTHOCHTCABHOMN



Mpodoaxcenue

Tepsun

Onpeaenenne

[Torpemwnoetns  Hamepe-
HHH OTHOCHTCbIAS

[lognop

[Monaasok

[lonpaska

[Tpeaen wuamepeunit

I1peoGpasosatens

I1pecGpasoBarens mame:

PUTCABHEIEH

[Tpeobpasoparent HaMe-

PHTCALIEE DepBHYiRbI

ITpeoGpasoBartenn Hame-
PHTENBHEA TepefaouLHi

Pacxoa Boad obbeM-
i1

Pacxoa Boai

ﬂl

Ornowenne abcomOTHOR NOrpemnocTn
H3MEPEHHN K HCTHUHOR H3Mepnemoll Be-
anurne. OTHoCHTEbIAR NOrPeiHocTb MoO-
#er ObTh  BWpaxeHa B NPOUCHTAX
(IFOCT 16263—70)

IMoasem ypoBuA BOAW, BO3INHKAWULHA
BCAeACTBHE NpPEerpaxieHda HJAH CTECHCHHA
pycia BOAOTOKA MAN H3IMCHEHHA YCJAOBHA
croka nopzemunx Bog (FOCT 18185—73)

1. Tlaanawownd npeaMer, }-’B,IIEH&EMHFI TE-
Kyiuie Boaoil.

2. UyBCTBHTCALMEIA  3JEMCHT  ITONAABKO-
BHIX YPOBHEMEPOR

Beanansa, oAHOAMCHEAA ¢ H3IMEPACMON,
npubaBAACMan K NMOAVYEHHOH npH H3aMe-
PEHHH BEJHYHHE ¢ NEALID HCKJOYEHHS CH-
cTeMaTHYeCKo norpewsoets (FOCT
16263—70)

Hauboanwee #an HanMenpliee 3HaueHHe
nuanasona usmepenuit (FOCT 16263—70)

COopunit saement, tpainedopMHpYIOLLHT
CHrHaJ

CpeacrBo H3MepeHHN, NpeaHa3HAYCHHOL
Aaf BHIpaGOTKH CHFHAJA H3MepHTeAbHOI
WHipopmanin B (opme, yiobuoit agas ne-
penaud, JAaabHefilmero npeoGpasoBaHus,
ofipaGorkn M (MAH) Xpanenus, HO He Noj-
JNAWIMHACA  HCHOCpPeACTBEHNTOMY  BOCHPHA-
0 Habmojatenem (FOCT 16263—70)

Hameputenpnwii  npecbpasoBatens, K
KOTOPOMY TNOABEACHA H3MepseMas Beau-
YHHE, TO €CTh NepBHil B HIMEPHTEALHOM
nenn (FOCT 16263—70)

Hamepureasuuit npeolpazoBatens, pes-
Ha3HAYEeHHWA ANd AWCTAHUHOHHOR nepeaa-

UH CHrHana u3smepurteavHofl Hudopmawun
(FOCT 16263—70)

O6LeM BOAH, TPOTEKAIOUINA Yepes KH-
BOE cedelie NOTOKA B CAMHHIY BpeMeHH
(FOCT 19179—73)

KoawuecTso BOAW, NpPOXOAAILEE Hepes
NAHHOE CeveHHe Kawata B CANNRLY Bpe-
MCHH
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Tepuun

Onpeseaenue

Pacxogomep

Pacxopomep nepemeHHO-
ro fepenana Jnasaenus

PacxoaoMep ¢ cyxalo-
UIHM  VCTPOICTROM

Pacxogomep ¢ ruapas-
JHYCCKHM CONPOTHBJCHH-
M

Pacxoaomep meTouHHEI

Peryastop

Peayavtar nabmonennn

Peayauwtat nasmepenns

Cpeacrso  uamepenuf
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Hameputeasuufi npnbop, c:.u:-,rmamuﬁ;’
AJA  H3MepeHHA  pacxoja, BeljecTna
(xnakoctH, rasa, napa) (F'OCT 15528—70)

Pacxopomep, ocHOBAHHHII Ha 3aBHCH-
MOCTH pacxoja BellecTBa oOT nepenaga
AaBJCHHSA, CO3AaBACMOro HENOABHAHHM
ycrpofictnoM, ycTanopjaenHmMm B TpyGo-

npoBofe, HAH 3saeMmeHToM TpylGonposoaa
( F'DCT 15528—T70)

PacxopjoMmep  nepemennoro  nepenaga
NaBJCHHA, OCHOBAHHHE Ha 3aBHCHMOCTH
pacxofa OT mepenaja jasacHus, obpasy-
lolerocs B cysaiouweM yecrpofictee B pe-
3yAbTaTre YacTHYHOrO Nepexoaa MNOTCHIH-

anabHoll 3HEeprHH NOTOKa B KHHETHYCCKYID
(TOCT 15528—70) :

Pacxogomep nepeMeHHoro  nepenaaa
AABJCHHA, OCHOBANHHI Ha 3aBHCHMOCTH
pacxoia oT nepenaga aapaenus, oGpasyio-
UICrOCA THAPABAHYECKHM CONPOTHBACHHEM
(TOCT 15528—70)

Pacxogomep, ocHoBauHuii Ha 3aBHCH-
MOCTH pacxosa BpPeMCHH OT NepeMelICHHS
Ha 3a8aHHOM YU4CTKe NYTH <MOTKH», CO-
snasaeMoil 8 notoke. B saBHCHMOCTH orT
XapaKTEpa co3fnapaemofi «MeTKH» K Tep-
MHIY «MCTOUHHEIA pacxojoMeps cacayer
noGaBHTe «HONH3NpYOWLKA>, engepHO-Mar-
HHTHWIT», <ONTHYECKHIT», «TENAOBROA»
ot on (FOCT 15528—70)

Yerpofictso, craGHAHsNpYOUlCe napa-
METPH  YCTAHOBKM HJAH nponecca B 3a-
NAHHBIX npeaeaax

3HaucHne peJHYNNE, Toayuaemoe InpH
OTACNBIOM Habaogennn
(FTOCT 16263—70)

3nauennc BeAHUNHE, Hafgenloe nyrem
ee wamcpeunn (FOCT 16263 —70)

Texuwueckoe cpeacTBo, NCNOJAL3IyeMoe
NpH HIMCPEHHAX W HMEOUlee HOPMHpPO-

BaHHLIC METPOJOIHYCCKHe cpoiicTpa
(TOCT 16263—70)

-



Mpodoaxcenue

Tepunn

Onpeacaere

Cymsawpoliee ycrpoficTeo
pacxoioMepa
YepHHHTIeM aan oTepbt-
rdX Kauaaos

Cyxamowee ycrpofictBo
McxogoMepa
YekpHHUHTEM aas Tpybo-

NpOBOAOB

Teaenamepenne

Teaekontpoas

Texnonornueckan cxema
ABTOMATH3HPOBAHHOR CH-
CTEMH

Tpy6bra wnanopunasa oc-
penHaoman  (Tpybga wi-
TerpHpywoLLas)

Ypea soau

YpoBeHb BOAW

YpoBaemepu

Yeravopka

Yuernaa dopmyaa

Boaomeproe yctpofictBo, NpeAcTaBJAIO-
uiee coboli  BepTHKaAbHYo 3abpalbHYIO
CTEHKY, YCTAHOBJIEHHYIO HOPMAJbHO K OCH
NOTOKA, K HHAKHeA 9acTH KOTOpOR npu-
COCAHHENa HAKAOHHan B CTOPOHY HHMHC-
ro Gweda nauta

Boaowmepsoe ycrpoficTeo B BHAE Cer-
medtHoll  amadparme, K HikHell rpaHu
KoTopofi mpHcoelHHeHa moa YrjioM B CTO-
POHY JBHACHHA MNOTOKAa BCTaBka, obec-
nevpaloutan naasuui  nogxon

Hamepenna W nepepaua HA pacCTORHBH
PE3yALTATOB H3MEpPEHHH napaMeTpoB KOHT-
poaHpyeMeXx  OGLCKTOR NP NOMOLILH
CPeACTB TeJaeMeXaHHKH

Kontpoasr coctosuna  olbexToB, ocy-
WecTpAfeMBIi ¢ NMOMOIIBIO CPEACTB TeJje-
MeXaHHKH

YeaosHoe HaobpameHue B BHAE CHM-
BOJOB MNOCAENOBATEILHOCTH KOHTPOJA, H3-
MEPEHHN HAH PperyaHpopaHus HeoOXoaM-
MHX NapaMerpon

Hanopnoe vyecrpoficTBo Anf H3MEpeHHA
pepesHennoit CKOpPOCTH  MOTOKAa, BHOOJ-
HeHHOe B BHAe TpPyDOKH, pacnojaraemoi no
opHoMy H3  aAnameTpoB  TpybGonposoaa,
HMEomee no AJHHE PR OTBCPCTHR MAM
npodHANDPCBAHKYIO LUENL

JIHHKHA nepeccyerHs VPOBHA BoAH C
GeperoM

Bucora nOBepXHOCTH BOJAK B BOAHOM
obbeKTe Haa YCAOBHOM TOPH3OHTAABHOM
naockocteio cpaBHenna ([OCT 19179—73)

O6o6wennoe naspaune npubopoB M yc-
TAHOBOK JJA H3MEPEHHS BbLICOTH YPOBHSA
BOAW HaJ YCJNOBHBIM HYJEM MNOYTEM BH-
SYalsHOI'O OTCYCTA WAH ABTOMAaTHYECKOMN
SAnNHCH KAk QYHKUHH BpeMeHn

Mamenense napamerpa peryaspoBanus
B Npouecce HacTpofikH peryasTopa AJA mo-
ayuenust tpebyemolt peryaupyemofl Bean-
UHHHE

@Qopmysna nponycknoft cnocoGHocTH, B
KOTOPOH YWTEHH 3apadee W3BECTHHIC Be-
JHYHHE XAPAaKTEePHCTHKH NOTOKA HAH na-
paMerpoB CoOpyMeHHRi
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