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1. Bsenenue

B HacrosiieM pyKOBOACTBE MPEACTaBICH ycTaHOBOYHbINH KoMiuiekT Cimberio CIM 737,
CIM 3737 — kOMOMHHMPOBAHHBIH KJIamaH ¢ ABOIHOM PEryiMpoBKON M OTHENbHBIH OJIOK
M3MEPEHUsS PAacXojla IOTOKA, 0OECHEYHBAIONIMI BBICOKYIO TOYHOCTh OaJaHCHPOBKH M
M3MEpEeHHUs Pacxojia MOTOKa MPH BCEX HACTPOHKaxX KilaraHa.

VcTaHOBOYHBIE KOMIUIGKTHI MOAXOMAT Kak mmsi HarpeBaTenbHbiX (LPHW), Tak u s
OXJIAK/IAIOLINX CUCTeM HpH pabouem naeienuu ;1o 20 6ap. Knamanst ot 15 no 50 mm —
JIATYHHbIC, HAKIOHHBIC M UMEIOT KOJIOKOJIoOoOpasuyio ¢Gopmy “CR”; knamausl ot 65 1o
1000 MM MMEIOT BUJI AMCKOBBIX 3aTBOPOB U3 JINTOI'O IUIACTUYHOTO YyTyHa.

OCHOBHBIE XapaKTEPUCTUKU YCTAHOBOYHBIX KoMILiekToB Cimberio:

nuadparMeHHbIH 60K H3MepEeHNUs Pacxo/a M0TOKa, 00ECIIeUHBAIOIIHIT BBICOKYIO
TOYHOCTb H3MEPECHMs pacxoja I[OTOKa B mpexenax +5%, HE3aBUCHMO OT
Hactpoek kianana (CIM 721)

pe3p0OBOE COEIMHEHHE THIIA «METAJUI-METalll», 4TO IO3BOJAET (DHKCHPOBATH
HaCTpOﬁKH KJIatiaHa, T.€. 3aKpbIBATh W OTKPBIBATH KJIAIIAH B TOYHOM 3aaHHOM
TIOJIOKEHU N

pyKosATKa C 321U_ICJTKHB3}OUICI>'ICSI KpI)II_LIKOI\/'I, B KOTOpOﬁ pasmeniaercs
peryIupyromnii WTOK MOJ IIECTUTPAHHBIH K04 Uil (DUKCALMH TOJOKEHHUS
KJIaraHa

IIKaJIa-MHAUKATOP MOJIOXKEHH)S KIIallaHa, YUTaeMast T10J1 TI0ObIM YTIIOM

3armymka kinanaHa ¢ EPDM  mpokiazakoif, ofecrieuuBaroinas IUIOTHOCTH
TIePEeKPBITHS KIIalaHa

Knamans! nponumn ncneitanus B BSRIA Ha Bosie ¢ TIOBBIIIEHHBIM COZIEPKaHAEM BO3IyXa
n npumeceii (cM. Pasgen 7). Pesymbratel mokasamy OTAMYHYIO yCTOWYMBOCTH K TaKOTO
poia YCIOBHSIM, U BCENSAIOT yBEPEHHOCTb B TOM, YTO KJAmaHbl COXPAHSIOT BBICOKMiA
YPOBEHb TOYHOCTH HOBTOPEHMSI H3MEPEHMsl PacXoja HOTOKA B HAUXYMIIMX JUIS PaboThL
CHCTEMBI yCIIOBUSAX.


https://www.c-o-k.ru/library/instructions/brands
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2.1 CIM 727
Knanan ¢ ABoiiHO# pery/1upoBKoOi

INonn:keHHBIHi YPOBEHb HAKOIIEHUS BO3yXa H NpUMecei
TouyHOCTb PUKCALMM IECTUTPAHHBIM KJII0YeM
HenonHuMarmmasicsi pyKosiTKa

VALVE IDENTIFICATION DISK UNDER HANDLE CAP
CTaHOBOYHBIN IITOK KJIallaHa Mo KPBIIIKOU

pPYKOSITKa

REPLACEAEBLE HANDLE
[Tepemeraromast pykosiTka

HEAT AND IMPACT RESISTANT
NYLON HANDLE

Tenyo- u ynaponpouHast HeillIoHOBast

pyKosITKa
CLEAR 360° READING

YeTKoCTb cUUTHIBaHUA 360°

SMOOTH OPERATION

[TmaBHOCTH PabOTHI

360° RE-SETTAELE INDEX COLLAR
360° mepeHacTpanBaemasl IKana

COMPACT VALVE CHAMBER

Kommaktras KaMepa KjlarnmaHa

DZIR BRASS
Jlarynp DZR

Crp. 4
2.2 CIM 737

Kuaanan ¢ 1BoiiHOii peryiupoBKoii DN % - DN2”

Kopmyc, kpblika, cTep:keHb, IPOKIagKa, KIalaH, YIIIOTHATEIbHOE KOJIBIO, yKa3aTelb,
¢ukcarop, ykazarenb nosopota 1/10, ykasartesns moBopoTa, naMsTh, yIUIOTHUTEIbHOE

KOJIbLIO, BCTaBKa (Tosbko st DN %4-1 14”)
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CIM 3737

Kuianau ¢ 1BOiHOI peryJimpoBKoi DN 65 — DN300

Kopmyc, pe3una ceiuia KiianaHa, JJUCK, CTEP)KEHb, BTYJIKA, YINIOTHUTEIBHOE KOJIBIIO,
% 111aii0a, 6071T, PuKcaTop, MaxoBuUK, Auadparma, KOpIyc

m— oy GEE0 Digphregn  Stainks sied AlSI31E
Segt rubher EFDM — By Fa 3E0E
Dz Stalriens vieel AlSI31E
— SteT Stalnies sl AlSISTE
Buthing Polyemkd
m 2-Rirg EFDM
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Ealt FARLE ﬁ
Seager Stalniens vicel
m— Han o hesd GeEEn

=

Jluana3zon no gaBjenuio/ Temneparype 1jas DN65S 1o 300

DyHT/r0IIMZ
IbFhe
B B HE WS T4 201 IR omA D ME Marepuaiibl - OcHoBHbIE
e = XapaKTepHCTHKHA
Ho a4 Kopnyc knanana: GGG40
. - ITyuep xopmyca: Fe360B
1| Kanu6poBannast nnadparma:
c loe o . HeprkaBetomas cranb AISI 316
- m Pe3una onopnoii nosepxunoctu: EPDM
Jluck: Hepxaperomas cranb AISI 316
= - CrepxeHb: HepkaBeromasi cranb AISI
w L 316
- H Bryska: nonmamun
o8B ';Jr__“ eowm= OrnaHueBble  COEIUHEHHSA: COITIACHO
Bapst N UNI 2223 - PN 16

16 6ap npu Temneparype ot -10°C o 100°C
6 Gap mpu Temmneparype 120°C
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3. Heo0x0oauMocTh 00ecnedyeHnsi BHICOKOI TOUHOCTH 0AJaAHCHPOBKH U H3MepPeHHus
pacxoja noToka
Co3znaHue paBHOMEPHOIi TeMIIepaTyphl B 31aHHM:

TepMmuHanbpl, B KOTOpBIE IIOCTYIIAET CIHUIIKOM CIa0ObIi "
MIOTOK, HE MOTYT O0ECHeuYuTh 3a/JlaHHBId YPOBEHb TEIuIa /\\x

Wik XoJioJa. 2710 3HAa4YUT, 4YTO Ha 06CJ'Iy)KPIBaeMOI7[ MU

IUIOMIag HE MOTYT OBITh JIOCTHTHYTBHI pacueTHEIC ; T FEAH |
TEMIIEPaTyphl B YCIOBUAX MUKOBOM Harpy3ku. CHUCTEMBI C —F
OXJIAKACHHOU BOMIOW ¢ (PYHKIMEH JJATEHTHOTO OXJIAXKICHHS T [11 ]
(T.e. BIATONOTJIONICHWS) OYEHb YYyBCTBUTEIBHBI K '
OTKJIOHEHHUSM OT PacueTHOTO pacxo/ia MOTOKa. < ]
Yiaydienne XapakTepHUCTHK YIPABJISIONIEro KJIanaHa:

VYipasisroolmuye Kianasbl IVIABHOIO PEryJUpPOBaHUS MOTYT g Y

0Ka3aThCsl HECTOCOOHBIMM BBIMOJHATH CBOK (DYyHKLUIO
JIOJDKHBIM 00pa3oM, €ClIi  KOHTPOJIUPYEMbIC UMH KOHTYPBI Balanced system

HAYHMHAIOT paOOTy MpPH CIHMIIKOM OOJBIIOM WM CIHITKOM

MaJIOM pacxojie MOTOKa. Eciy B KOHTYp MOCTYIACT CIIMIIKOM OOJBIION PacXoj, HEepPBhIA
9Tan paboThl KialaHa HANpaBJIeH HAa BO3BPAT YPOBHS MOTOKA K PACUYETHOMY; €CIH B
KOHTYp MOCTYIAeT CIIUIIKOM MAJbIA Pacxoi, TO JCHCTBUE KiallaHa MOXET MPHUBECTU K
KPUTHUYECKOMY MaJeHu0 3(PPEKTUBHOCTH TMepeaadd Teruia, T.0. KJIamaH HauyuHAeT
paboTaTh KaK KOHTPOJIJIEP BKIIOUSHHUS/ BHIKITIOYCHUSL.

OnTuMu3anus YKOHOMHUH YJIeKTPOIHEPTHH:

ITpu obecnieyeHnn TOYHOro OajaHca PacxoloB MOTOKA OOIIUI ypOBEHb pacxoja MOTOKa
OT Hacoca HE JIOJDKCH TMPEBBINIATh MPOCKTHBIX BEJIMYHH Ui 34aHus. bojee Toro,
KOHTPOJIb 3KOHOMHHU DJICKTPO3HEPruH craHeT Oojiee 3ddextuBHbIM. Hampumep, ecnu
0anaHCHPOBKAa TOTOKOB IUIOXas, TO PA3JUYHBIC YaCTH 3JaHHS OYIyT MPOrpeBaThCS U
OXJIAXKAATHCS C Pa3IMYHOU CTEMeHBbI0. UTOOBI KOMIICHCHPOBATH 3TO, ONTHMHU3HPYIOIIHE
OJIOKU JOJKHBI OyIyT BKIIFOYATh HATPEBATEIbHBIC/ OXJIAXIAIOIINE CHCTEMBI 3apaHee, U
TEM CaMbIM 00ECIICUUTh PABHOMEPHOE MIPOrpeBaHue/ OXIaX/ICHUE 3aHusI.

O0ecnieyeHre KJIHEHTA JAAHHBIMH MO0 KOHEYHBLIM 3HAYEHHSM PACX0JI0B NMOTOKA B
cucreme:

TouHOCTh OaNaHCHPOBKHU MOTOKA M M3MEPEHHS PACXO/OB IMOTOKA 03HAYAET, YTO KIHEHT
MOXET MOJYYUTh CBUAETENHCTBO TOrO, 4YTO CHUCTEMa COOTBETCTBYET IIPOCKTHBIM
3HAYEHHUSM TIOTOKa. OTO yOEAUT KIHUEHTa B TOM, YTO CHCTEMa YJOBJIETBOPSET
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TpeOOBaHUSIM.

O0neryenue ycTpaHeHHUs] HEHCIIPABHOCTEI:

B cnydae minoxoii 3()(eKTHBHOCTH CHUCTEMBI HATHYHE
0aJaHCHPOBOYHBIX KJAlaHOB M HPUOOPOB  HM3MEPEHHS
pacxoloB TOTOKa IIO3BOJIMT HWHXKCHEPAM  OIPEAEIHTh
pacriojoXeHue ¥ NPUINHY HEUCIIPaBHOCTH.

Oobuieryenue Oy ayuux MoaupuKanmii:

B caydae mommpukanmmu WIM HM3MEHEHHS CHCTEMBI B
OymymieM, HaaW49Me BBICOKOTOYHBIX OalaHCHPOBOYHBIX
KJIallaHOB ¥ NPHOOPOB H3MEPEHMsI IapaMeTPOB ITOTOKA
MTO3BOJIUT 00ECTIEYNTh HOBYIO OaTaHCHPOBKY MTOTOKOB.

& Unbalanced sstam
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4. [IpenmyurecTBa 0;I0Ka H3MEPEHHS PACX0/1a MOTOKA ¢ GUKCHPOBAHHOI
auadparmoii nepes 6;10koM ¢ nepeMeHHol Auadparmoi
Wness coeavHWTh IBOHHOM peryiIHMpYIOIIMH KiamaH ¢ OJOKOM ¢ (QHUKCHpOBaHHOM
muadparMoii  BozHukia B BenmukoOpuranmum B 1980-x romax. Takoe coueranue
NpeHa3HaYeHO JUIs PEUIeHHs! MpoOJeM TOYHOCTH, CBA3AHHBIX C M3MEPEHHEM pacxoja
[IOTOKAa IyTEM HCIIOJIb30BAHMUS MEPENanoB [aBICHHWS Ha KIanaHax C MepeMEHHOM
muadparmoii. Kimanmanel ¢ mepeMeHHOH amagparMoil peako OOecIeYMBalOT TOYHOCTH,
XapaKTepHYI0 sl  KJIAMaHOB  C

¢ukcupoBanHoW  jaumadparmoi. B
KJIanaHax ¢ nepeMeHHoil auadparmoit
CHUTHal JaBJICHUS TIOMEPEK OTBOJA
UCIIONB3yeTCs JUIst W3MEpEeHUs
apaMeTpoB MOTOKA. I'pacduk
COOTHOUICHUA MEXAY nepernagaMu
JIABJICHUSI W  CKOPOCTBIO  IOTOKa
HEOOXOAMM TMpH KaKAOH HacTpohke

KJiaraHa.

. CIM 721 CIM 721
OcHoBHast ciabass 4epTa OSTOH CXEMBI

®dukcupoBanHas nuadparma DMIODBI TaBJICHUS

3aKIII0YaeTCs B TOM, 4TO
MIPOM3BO/ICTBEHHBI JIOMYCK MOXKET BBI3BaTh 3HAYUTENbHBIC HCKKEHUS W3MEPEHUS
[IapaMeTpoB MOTOKA, MPEBBIIAIONINE OIPEIeNICHHBIH OPOr MepeKphITUs, 00br4HO 50%.
Ecnu 310 3HaueHNE NPEBBILIEHO, TO TOYHOCTh U3MEPEHNUS pe3Kko nanaet, 10 30% u Oonee!
Tak xak OCHOBHas JIOJISl CONPOTHBIICHUS KJIalaHa MPUXOAUTCS Ha MEPUOJ €ro 3aKphITHS,
TO AMana3oH 0aJaHCHPOBKHU KJIallaHa Pe3KO OrpaHUYMBaeTcs. B pesynbrare kianaH uMeer
100 OrpaHUYEHHYI0 CIIOCOOHOCTh OaNaHCHPOBKH, JIMOO HHU3KYIO TOYHOCTh M3MEPEHHS,
wm ¥ 1o U Apyroe. OrpaHn4eHHOCTh pabouero uana3oHa KJIANMAHOB C IepeMeHOM
nuadparMoil HeM30€KHO YCIOXKHSET MpoOiieMy BBIOOpa KJIalaHa M 4acTO NPUBOAMT K
TOMY, 4TO KJIallaH MMEET pa3Mep MEHbIIIE pa3Mepa COCTMHUTEIBHBIX TPYO.

Knamaaer ¢ ¢ukcupoBanHOi amadparMoil 3TH MpoOIEeMBI HE CBOMCTBeHHBL Tak Kak
(GYHKIMM W3MEpEHHUsl MapaMeTpoB TMOTOKA M OalaHCHPOBKM paslelieHbl, TO WX
PETYIMPOBaHNE MOKET OCYLIECTBIIATHCS MOYTH JIO 3aKPHITOTO MOJOXKEHHS, 0OecreynBas
ropaszo Oojee BBICOKHE 3HAYCHUs HABJICHUS OaJaHCHPOBKU NPU TOYHOCTH M3MEPCHUS
mapamMeTpoB IOTOKa B mpexenax *5% or 0OBIX  33JaHHBIX ~ HACTPOEK.

\

®dukcupoBanHas auadparma Iepemennas auadparma

Co BpeMeHHU HX BHEIPEHHs, YCTAHOBOYHbIE KOMIUIEKTHI C (PMKCHPOBAHHOH janadparmoit
TOJIB3YIOTCA 6OHLIHI/IM npeaAnoYTCHUCM Cp€aAr IMPOCKTUPOBIIUKOB W MOHTaXXHBIX
opranuzanuii Benuko6puranun.
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5. lIpeumyuiecTBa cXeMbl KJanaHa ¢ GUKCUPOBAHHOM AuadparmMoii

Urobsl u30exaTh HEOOXOIMMOCTH CO3/1aBaTh BBICOKHE JaBleHUS OalaHCUPOBKH,

MIPOCKTUPOBIIMKH Pa3pabaThIBAIOT CHCTEMY TaKMM 00pa3oM, YTO HEKOTOpas CTENeHb

0aTaHCHPOBKHM JIOCTUTAETCS YK€ 3a CUeT Mojadopa pa3MepoB M cxembl TpyO. TummuHoe

TAaKOE pEIICHWE MOXKEeT BKIIOYAaTh B ce0s HCIONB30BaHHME OOPAaTHOTO IPOXOIHOTO

TpyOONIpPOBOJa, CXEMBI C pacHpeieleHHeM HHU3KHX MOTeph AABICHUS OCHOBHBIX HWIN

BBIOPAHHBIX TOTPEOUTEINEH C ONMHAKOBBIM CONIPOTHBIICHHEM.

XoTs TakoW MOJXOJ U CHOCOOCTBYET JOCTHIXKEHUIO XOpOILeH 0anaHCHPOBKH pacXojoB

IIOTOKa B CHCTEME, CJIeAyeT OOpaTuTh BHUMAaHHE HAa BO3HMKHOBEHHE CIICIYIOLINX

OTpHILATENBHBIX (PaKTOPOB:

- Ucnons3oBanue BO3BpaTHOW CXeMbl TpeOyeT MPOKIAAKH TpPyOOIpPOBOIOB

OOJNBIION TPOTSHKEHHOCTH, YTO HEM30€XHO TPHBOIUT K POCTY CTOMMOCTH
CHCTEMBI, YBEIMUYEHHIO AaBJICHUs HAcOCa M NOTPEOHOCTH B AJIEKTPOIHEPTUH.

|_HERHS

_a
s

- Maructpann MamblX [OTeph [JaBICHHS MPEICTABISIIOT  CO00H  TpyOBI
YBEJIMYCHHOTO pa3Mepa, MPEBbILIAIONIEro HeoOXOAUMBIIL, GoJiee JOPOroCTosIIINe
U CO3JAIONINE HU3KYIO CKOPOCTh B KOJUIEKTOPHBIX Y37IaX, B CBSI3M C YeM Tam
MOXET aKKyMYJIUPOBATbCA BO3AYX U BOZHUKATh KOPPO3USL.

- Ilogbop morpebuteneil ¢ OJMHAKOBBHIM COIPOTHBICHHEM MOXKET NPHBECTH K
TOMY, YTO BO MHOTUX NOMEHICHUAX TOABATCA TCIJIOBBIC CIUHUIILI YBCJIMYCHHBIX
rabapuToB, YTO O3HAYACT YBEIMYCHHE CTOMMOCTH M YXYALICHHE KadyecTBa
yIpaBICHHUS.

IToMuMO  W3NIOXKEHHOTO  BBINIE, pa3pabaTbiBas CXeMy C camMo0alaHCHPOBKOH,
MPOEKTUPOBIIMK TPATUT MHOTO BPEMEHH, YTOOBI JOOMTHCS MAKCHMAaJIbHOTO CHIDKEHUS
W3MEHEHHUU JaBIICHIS, W TaK YTOOBI 000 OCTAaTOUHBIN IucOamaHc MOT OBITH YCTPaHEH B
paMKax OrpaHHYCHHBIX BO3MOXHOCTSIX TOYHOCTH HACTPOHKH OalaHCHPOBOYHOTO KJIarlaHa
MaJioil TOYHOCTH.
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6. JmIopbI pacxoaa U AaBJIeHUS
C m[OMOIIBI0 KOMIBIOTEPHOIO MOJCIHUPOBAHUSA CO3JaHBl MOCIH CTAIl[HOHAPHOIO
JABJICHUS W TI0TOKa B IONEPEYHBIX CeueHHAX kianaHoB Cimberio ¢ pa3MnYHBIMH
HACTpOWKaMHu. AHamM3 TOKa3al, 4YTo Ojarojgaps KOMIAKTHOCTH KOpITyca KIalaHa,
TypOyJICHTHBIC 30HBI W BUXPEBBIC TEUCHUS CBEICHBI K MHHUMYMY, TaKUM O0pa3oM
obecrieunBaercst crabwibHas paboTa W YCTOHYMBOCTH K MOpPOOJIEMaM, CBSI3aHHBIM C
AKKyMYJIHPOBAHHIO BO3yXa U IPSI3H.

CIM 727 Jniopsl pacxoaa
OTKPBIT Ha 2 060poTa OTKpBIT Ha 3 00opoTa

r\“\,.‘ i = \ i _

OTKpBIT Ha 4 000poTa

3 turns open Aturns open

e

5 turns cpen & turns open 7 turns open
OTKpBIT Ha 5 060pPOTOB OTKpBIT Ha 6 060POTOB OTKpBIT Ha 7 060pOTOB

CIM 727 Jniophl AaBJIeHHSA
OTKpBIT Ha 2 0060poTa

OTKpBIT Ha 3 000poTa OTKpBIT Ha 4 000poTa

*»

3 turns open 4 turns open

OTKpBIT Ha 7 060pOTOB

OTKPBIT Ha 5 060pOTOB OTKPBIT Ha 6 000pPOTOB
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7.1 OT4eT 00 HCOBITAHUAX KJIANAHOB B leHTpe BSRIA

BSRIA — 3710 Bexymmii neHTp BenukoOpuTaHMM IO IPOBENCHUIO HCCICIOBAHUH B
obmactu crpourtenscTBa. BSRIA npoBouT He3aBUCHMBIE M aBTOPUTETHBIE NCCIIEIOBAHMS,
MoJTy4eHre HH(OPMAINH, UCIIBITAHHUS U KOHCYJIBTAINH, a TaK)Ke NCCIIeIOBAaHUE PHIHKA.
(e-mail: bsria@bsria.co.uk
Web-caiit www.bsria.co.uk )
Tak Kak 3axBaT BO3AyXa M TPS3H SBISACTCS OCHOBHBIMH NPHUYMHAMH HETOBTOPSEMOCTH
W3MEpeHni Ha HeOONBIIMX KiamaHaXx, TO MbI 3akazamu BSRIA wuccrnemoBanme
BO3/ieiicTBUs ATOTO (hakTopa Ha padoTy OasaHCHMPOBOYHBIX KianaHoB Cimberio.
Menn:
- ompeJesieHWE BIMSHHS 3aXBaTa BO3lyxa Ha K, KilalaHOB KaKAOH MOAENIH NpH
25% OTKpBITUH
- OIpeleJiCHUE BIIMSHUS PAacTBOPEHHOH B Bole Tpsi3u Ha k, KianmaHOB KaXKHoi
Mozenu npu 25% OTKpbITUU
Pe3yabTaTthl
Ha npuBenenHoM Hmke rpaduke MpeacTaBlIeHbl PE3yIbTaThl BO3AEHCTBUS 3aXBaYCHHOTO
BO3/IyXa Ha KaXIIBIH U3 TPeX KJIAaHOB NpH 25% OTKPHITHH.

% U3MEHEHHE COIMPOTUBJICHHUS KJIallaHa

104
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7.1 OT4eT 00 UCOBITAHUAX KJIANAHOB B leHTpe BSRIA

Ha npuBenenHoM HiKe rpaduKe MpeAcTaBlIeHbl pe3yiIbTaTbl BO3JEHCTBUS B3BEIICHHBIX B
BOJIe IpUMecel Ha KaXAbI U3 TpexX KJIAanaHoB NpH 25% OTKPBITUH.

% W3MCHEHUE COIMPOTUBJICHHUS KJIallaHa

% CHANOE |W YALVE RERIETARCE

—] S, Wi |

1 ¢ 4 4 + & § L L 4 -3 8 L & L ¢ 4 Lob § § L L {e———"meihiel |
I_ﬂr|'l'|'|‘i'hI
[ o ! i
gEmAARTERLEES R 2R PR AR YRR RRR
TN i M UTES

BpEMA B MUHYTax

3axkmaiouenne BSRIA

IMony4eHHbIe pe3ynbTaThl MOKA3ald, YTO HA KCIbITAHHBIC KJIAMaHbl HE OBUIO OKa3aHO
3HAUUTEJIBHOTO BO3ACHCTBUS B CBSA3M C IPUCYTCTBHEM BO3JyXa WU IPYrMX IPUMECEH,
HpI/ICyTCTBOBaBH_II/IX B ITOTOKE )KUIAKOCTH.

B xone kaxxJaoro w3 UCHBITAHWH OBUTO OOHAPYKEHO, YTO CONPOTHUBIICHUC BapbUPYCTCS
MeHee yeM Ha 10%, ¥ MaJOBEpOSTHO, YTO TAKOEC M3MCHECHUEC MOXKCT BBHI3BATh CKOJBKO-
HUOY/b 3aMETHOE U3MEHEHHE PacXoJia MOTOKa BOJbL. boiee Toro, pe3ynbraT MOATBEPINI,
YTO TPH 3aKPHITUA U OTKPHIBAHMM KJIallaHAa CONPOTHBIICHHE HA HEM HAXOIUTCS B
MPUEMJIEMBIX MTpeesax.

Crp. 12

PacnoJio:keHue peryiMpyonuxX KJIanaHoB 1
0JI0KOB U3MEpEeHUsI MapaMeTPOB NMOTOKA
OOBIYHO PEryJUPYIONINE KIIAMaHbl PACIIONIATAl0T HA BCEX OTBETBJICHUSX, TJIE OXHIACTCS
3HAYUTENBHBIA  AucOamaHC  JaBICHHUA. bBJIOKM  HW3MEpPeHHS  PAacXOJOB  IOTOKA
YCTaHABIMBAIOTCA B TEX MECTaxX, IJIe HECOOXOMUMO MPOM3BOIUTH H3MEPCHHE PacXoja
notoka. Ha u300paKeHHBIX HHXKE CXEMaX MPECTaBICHO THIMYHOE PACIOI0KEHHE
OJIOKOB.

- Okl by g s DAATIACHI TIOTPEOUTENEH C PETYIMPYEMBIM
focnlats flows hemagh by-pasee 1)aCXOJIOM depe3 Oaifrac

Betku norpedureneit o =

D |, o Ehi- |en g R &gy S
C PEryJIMPOBAHUEM PACXO/Ia brwehmain -7 5 4R H i ‘. i
MEXIy HOTPEOUTEIIIMUME  flows gk xR KON OE Y E; S
|t H 1 1 | ] " { 1
Irninals | |
- s | |
OcHOBHast BETBb C O i = = = = = =
B | J
peryJiupoBaHueM Juisria o By 2 g & ,g. - g
S o - i i
pacxoza Mexy e T F ¥ ¥ or ¥
BETBIMU _\: 1 (] 1 | | 1] i ! 1
= i
—
! ' G mecandary mains @ mg. O riang byeanm. 1 gL .
OcHoBHas ¢ | e Fra= juares minci Baiimac cMmerenus ¢ peryimpoBaHieM
peryIMpoBaHueM pacxojia CMEICHHsT

pacxola OT Hacoca

0n Ealer ervUty
KorelbHbIE KOHTYpBI o, 1
C PETYIHPOBAHUEM PACXONA  bebwesn paberm [

MEXOY KOTlIaMU

® jsolatl ngvalve M4 Double Regulating Vahe L] Onfice type flow measurement device

i Double regulating valve close coupled to flow measurement device ﬂ, Motorsed three way vahe  wa Non-return vahee
M30JIMPYIONINH KJIallaH, KJIallaH ¢ ABOMHOU PETyJIIUNPOBKOU. 010K HU3MEPEHUS pacxoaga ,unad)parMeHHoro THIa

KJIaIlaH ¢ JBOMHOH peryInpoBKOil COeMHEHHBIH ¢ OJIOKOM M3MEpEeHHs pacXo/ia, MOTOPH30BaHHBIH TPEXXOI0BOIT
KJIaraH, 0OpaTHbIN Ki1anmaH

TUnUYHOE PacHoJIosKeHHe PeryJIupyoLMX KJIANaHoB U 6/10K0OB H3MepeHHs1 pacxoja
IIpn co3maHWMM OTONMTENBHBIX CHUCTEM pEryJUpyIoliye KialmaHbl pacrojaraloT Ha
obpaTtHOM TpyOoIpoBoe, TAe Boxa XonoaHee. [Ipy TakoM pacroNoKeHHH NAaBJCHHE B
BEHTHJIC BEpOATHEE BCEro OyJeT BBIIIC JABJICHHUS MapoB BOIBI (M 00JACTH KaBUTAIHH),
TaK Kak JaBJICHHE Iapa BO3PAcTaeT C POCTOM TeMIIepaTyphl. B Ienm ¢ oxiaxaeHHON
BOJIOH pacIoio’keHUe KianaHa He UrpaeT oco0oil poiy, TeM He MeHee, IPUMEHSIETCS Ta
Ke cxema.

Jlist obecriedeHuss TOYHOCTH HM3MEPEHUH JAuapparMeHHBIMH PacxoJoMepamMH OOBIYHO
TpeOyeTcst paBHOMEpHBIN NOTOK. [ToaTOMy, pekomeHayeTcst, 4TOObI BBEPX 10 X0y MOTOKA
0T Ka)kK/I0r0 IprOopa MPUXOJMUIOCH PacCTOSIHUE PaBHOE, II0 MEHbIIEH Mepe, 5 AuaMeTpam
TpYOBI.
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9. YcTaHOBOYHBIE KOMILIEKTHI AJIA CJ1a00T0 IMOTOKA

HavMenpummii kiianaH AaHHOTO psAlla UMEET HOMHHANbHBIM guamerp 15 mm. Tak kak
MHOTHE COBPEMEHHBIC CHCTEMBl YKOMIUICKTOBAHbI OTOIMTEIBHBIMUA HpuOOpamMu C
TpeOOBaHMAMH MaJIOTO pacxofa, (00braHo HIke 0,02 1/c), 15 MM perynupoBodHbIH HabOp
criocobeH oOecrednTh HEOOBIMHO OONBIION AMAama3oH pacxonoB moToka. llo 3Toit
MIPUYXHE Pa3paboTaHO YeThIpe BapHaHTa KOMOWHANWK Ki1anaH/ OJOK M3MEpeHus pacxoa
noroka. Mmeercss Tpu THma OJIOKOB M3MEPEHHUs pacxoja IOTOKa: U CTaHIapTHOTO,
CPEIHEr0 M HU3KOI0 pacxofoB noroka. Kiamanel ¢ ABOMHON pEryJMPOBKOM HUMEKOTCS
JIBYX TUIOB: JJIsl CTAaHJAPTHOTO M HU3KOTO PacxojoB moroka. KoMOuHanuu, B KOTOPBIX
MOJeT OBITH HcIoNb30BaH Cim737, mpuBeIEHBI HIDKE.

CIM737YcTaHoBOYHBIE KOMIUIEKTHI JUIs CJ1a0bIX IOTOKOB
Toabko mgis 15"

71271 7271 7275 71275

721L 721M | 721M 7215

737L | 737ML | 737MS | 7375,

Kak BumHO W3 Tabmuiel mombopa kimamaHa (ctp. 15), kianmana [uis cnaboro moToka u
OJIOKU M3MEpEeHHs pacxojia TOTOKa UMEIOT BBICOKHME 3HA4YCHUS (. ITO OOBSICHICTCS TEM,
9TO TPU TaKUX HHU3KMX  pacXxoJax IOTOKa JIsS  CO3JaHHsA  U3MEPUMOr0
muddepenimansHOro AaBieHuss HEOOXOIUMO BBICOKOE compoTuBieHue. Ha mpaktuke, B
CBSI3U C TEM, YTO CKOPOCTH MOTOKa OYCHb MaJlbl, [1aJICHUE JABJICHHUS HA dTHX OJIOKax He
SIBIIICTCSI Upe3MepHO OonbInuM (00brgHO He Oonee 3kI1a).

Crp. 14
PykoBoacTBO 10 nmoaAd0Opy KI1anaHa
IMon6epure pazmepst TPyO
UCXO0J U3 MPOEKTHOI0 pacxoja MoToKa

W3 tabnwib! moxbopa KiamaHa

v

BBI6epI/ITe KJIaIlaHBbI, JIMHEHHEIE
pa3Mepbl  KOTOPBIX COOTBETCTBYIOT ITorepy AaBIEHHUS TIOJIHOCTHIO OTKPHITOTO KiIalaHa:
IIPOEKTHOMY pacxoay moTokKa 2 Q 2 NB: £ nnorna
HazbIBaroT «k
_ _ 6
Ap=Cp wi Ap=1.296x10"| —/ daxrop»
K nmnorepsm gaBnmeHuss B TpybOax k v
noGasbTe [oTepu JaBJICHHA Ap=norepu nasnenus (I1a) v=ckopocts (M/c)
MTOJTHOCTBIO OTKPBITOrO KialaHa — p=nnoTHOCTH (Kr/M° ) Q=pacxox (i1/c)

'APkonTypa 1 APmlﬂekc

wresatt APpagy

Beruucaure ocrarounoe

JlaBnenue nemnu SN

Ocratounoe 1aBjenne KOHTYPA 1= AP, e -AP ourypa 1
C noMOIIbI0 TaOIHILIBL

moI0opa KiamaHa yoeIuTech, FEciu BeTnuuHA
4TO BCIMYHNHA OCTAaTOYHOI'O JIaBJICHUS i
OCTaTOYHOIO JIABJICHUS HPEBBINIAET JOIYCTHMBIE o L
HE MIPEBBIIIAET E— 3HAYCHHS, TONpoOyiiTe —>
0amaHCHPOBOYHOTO Ppa3IeanTh HOTEPIO ¥
JTaBJICHUE BEIOPAHHOTO JaBJICHUS MEKIY IBYMs
Ki1amaHa KJIamaHaMu, OJHUM Ha

rmojaye ¥ OJUH Ha

00paTHOH.
Cospaiite Ta0IUIY
Knanan | Mognens | Pasmep | Pacnonoxenue | Pacxon kvs | Curman mnortepu

MOTOKA JTABJICHHS

1/c klla
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10.2 PykoBoaCTBO 10 MOA00OPY KJIamaHa 10.3 PykoBoaCTBO 10 MOA00OPY KJIamaHa
TABJINIA BBIBOPA KJIATTAHA CIM 727
HomunanbHbIi DRV, FMD Mumn. Mognens Makc. 4 kv kvs IMoteps nasnenus AP [Ila]
JuameTp IR pacxon BbIpaBHUBatoOLIEe | k dakrop 100
(MM) DRV+FMD MMOTOKa JIABJICHUE o
n/c klla 2
i
1)
Nominal DRV, FMD or Minimum Madal Maximum L kv ks X
Diamatar DRV+FMD Flow Rate (l/'s)* Balancing (k factor)
{rm) Prassurs T ou
{kPa) o !
< B
0.015 721L - 4146 - 0.473 w i
FMD 0028 721 . 521 . 0.0976 g
0,055 7215 - 219 - 1799 ®
B TITL 54200 O R 1378 B 5
18 DRY . 7275 2366 Q° 71 3.005 . pd
0.015 T37L 54200 Q° 45804 0,472 0.473 g
DRV + FMD 0.028 TaTML 54200 O 157 9 0.625 0.076 15
0.028 S 2366 0 T00 4 1045 0.076 u
0,055 7375 2366 Q° 294 1011 1799 I
FID 011 721 . 105 - 4057 0
20 DRY B 727 1250 O 66 7 281 B 02
DRY + FMD 0,11 737 1250 O 17.8 4427 4,057
FID 0.21 721 B B B 7452
25 DRY - 727 1203 64 11,757 - i
DRY + FMD 0.21 737 1203 150 7.684 7.452
FD 046 T2 - T8 - T6 628 Pacxox motoka Q [1/c]
3z DRY, B 727 284 O 58 1 600 B o o Moy o
SRt == L= T 2= e = PexomeHryeMbIii paboumii AUana3oH KJamaHoB ¢ JABOHHOMN peryiIupoBKoi 727.
FID 0.7 721 B a5 s 22.000 CIM 3110 DRV
40 DRY . 727 203 O 6.1 78 461 .
DRY + FMD 0.7 737 203 107 21 401 22,000 Toteps HaB?meHHﬂ AP [xIIa]
FID 13 721 B 27 B 47 351 ot
50 DRY B 727 40 Q° 40 50519 B
DRY + FMD 1.3 737 40 Q: 56 33 639 37,351 @
FMD 2.7 3721 B 15 B 8.7 . ?
65 DRY B 31100RY 295 O 73 70 B »
DRV + FMD 2.7 3747 225 O BE 64754 a7 "
FID 41 3721 B 14 B 136
a0 DRY . 31100RV Bl Q- 56 110 . _
DRY + FMD 4.1 3737 B1 Q- 6.5 102 136 g n
FIMD 6.8 3721 B 14 N 234 a ° :
100 DRY - ST100RY 36 00 50 T80 - T8 T i
DRV + FMD 6.8 3747 36 0 7.1 166 234 @
FID 10 3721 B 14 B 354 S 3
125 DRY, B 31100RY 13 o 45 320 B o
DRY + FMD 10 3737 13 B 280 358 ! i
FID 14 3721 B 14 B 512 w
150 DRY - 31100RV 570 4z 470 - g
DRY + FMD 14 3737 57 0 5 4 416 512 1
D 75 3721 . 15 s o911 15
200 DRY B 31100RY 710 47 790 B :j
DRV + FMD 25 3747 710 60 702 911
FMD 38 3721 N 16 N 1438 b
250 DRY . 31100RV 0.8 0 47 1250 B 1
DRY + FMD 38 3737 0.8 0 6.2 1089 1428
FID 54 3721 B 16 B 2057 y
300 DRY B 31100RV 04 0 45 1800 B PR 1 Ty LA S
DRY + FMD 54 3737 0.4 5.1 1569 2057 -
DRV - KnanaH ¢ 1BoiiHoii perynupoBkoii FMD — Biiok u3Mepenus pacxoja motoka Q — pacxoj| OToKa Pacxon motoxka Q [11/c]

* _ Pacxo/l MOTOKa, HEOOXOMMMBIH JJIs CO3/aHKs CUTHAJIA TTOTEpH AaBieHns muaumyM 1 kIla na FMD. PexomenyeMslii paboumii qHana3oH KIAaHOB ¢ ABOHHOHN perymupoBkoii 3110 DRV.
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10.4 PyxoBoacTBO N0 MoAdOpPY KJanaHa
CIM 721

IMoka3auus noteps nasnenus AP [kIla]

cim 721

Pressure Loss Signal — AP rq]

2
Y
@
=

Pacxoz nortoka Q [11/c]

I'padmk mokazanmii moTeps faBiIeHUS IS pacxogomepa 721 ¢ yCIOBHBIM ITPOXOJOM OT Y2
10 2”.

CIM 3721

IMoka3anus noteps nasinenus AP [kIa]

cim 3721

Pressure Loss Signal — AP eq

PaC);):[ motoka Q [1/c]
I'padmk nokazanuii noreps JaBiaeHus Uil pacxogomepa 3721 ¢ yCIOBHBIM IPOXOJOM OT
65 o 300.

Crp. 18
11.1 IIponopunoHaabHast 02JAHCHPOBKA PACX0/10B MOTOKA

Ipouenypa

PaccMoTpuM OTBeTBiIEHHME IIETH, OOCIYXXMBAlOIlee HECKOJIBKO MOJ-OTBETBICHUI. B
HecOalaHCUPOBaHHOM COCTOSIHUH BOJIa, ITOCTYNast B OTBETBJICHHUE, PACIIPECIISIETCS MEXKAY
OTBETBJICHUSIMH, BBIOMpas IMyTh C HAMMEHBIINM COIPOTHUBIEHHEM. TakuM o00pazom,
YTOOBI TOOUTHCSI MPOEKTHOTO PAacxoja MOTOKA B Ka)KAOM IIO/A-OTBETBICHHH, HEOOX0uMa
0aaHCHPOBKAa IOTOKOB C IIOMOINBIO YCTAHOBJICHHBIX PETYJHUPYIOUIMX KIAallaHOB |
pacxomoMepoB.

HaunHaeMm ¢ kpallHMX TOYEK CHCTEMBbI (OOBIYHO 3TO — OTBETBJICHHS, OOCITY)KUBAIOIIHE
norpeduTenei):
1. VO6emurech, 4TO OOLIMI PACXOJ IMOTOKA, BXOASIINA B OTBETBICHUE, HAXOUTCS B
nuanazone ot 110% mo 120% ot mpoekTHoro pacxoja noroka. Bo3moxHo, 4To
JUIS TOTO, YTOOBI MOCTHUYH JTOTO, OYyIeT HEOOXOAWMO TMEPeKPHITh JAPYTHE
OTBETBJICHUSI.
2. HW3meppTe pacxoi NOTOKAa B KaXKIOM IIOA-OTBETBICHUH. [l KaXXIOTro MOJ-
OTBETBIICHUS] HEOOXOIMO OTPEIEIUTh % OT MPOEKTHOTO PAcXo/a MOTOKa:

APécidd
APidiaéo

Ecnu nmokazaHust Ha KaKOM-TO M3 YCTAHOBJICHHBIX PACXOOMEPOB HIDKE M3MEPUTEIHHOTO
JIMana3oHa pacxojioMepa, €lle yBeIMYbTe PacXoJ[ MOTOKA, BXOJSIIET0 B OTBETBICHHE,
MEPEKPHIB CMEXKHBIE OTBETBIICHUSL.

3. Ormpexnenute MHAEKCHOE TMOA-OTBETBICHHE. OJTO TO, KOTOPOE HMMEET CaMblit
HU3KAHA % OT MPOEKTHOTO pacxoma moroka. OOBIYHO, HO HE BCErNa, TAKOBBIM
SIBISIETCSI KOHEYHOE TO/-OTBETBJICHUE (JajbHEe OT Hacoca), Harmpumep,
MOTPEOUTENH 5 B IOKA3aHHOW BBIIIE CXEME.

Ecnmu  xomeunoe noo-omeemenenue He  SAGAAEMCS  UHOEKCHBIM,  3AKpolme €20
pezyrupylowuti Kianamw 00 mex nop, noka e2o % om npoeKmHo20 pacxodd NOMoKd He
cmanem npubausumenvro Ha 10% menvwie, yem smom noxazamenv Ol UCMUHHOZO
UHOEKCHO20 NOO0-0MEemeEIeHUs. (MAaKUM 06pa30M, KOHEUHOe N0O0- OMEemeEIeHUe CMaHem
UCKYCCMBEHHO UHOEKCHbIM). Dm0 HeobX00UMO OCywecmsisims Npu  0OHOBPEeMEHHOM
UsMepeHuu pacxooa OJisi UCHMUHHO20 UHOEKCHO20 N00-0MEemeileHus, MaK KaKk e20 pacxoo
NOMOKA UBMEHUMCSL NPU pPe2yIuposKe KOHEYHO020 NO0-OmEemeeHus. YcKopsam 3mom
npoyecc 08a ONePamopa, Kaxcowvlil ¢ MAHOMEMPOM U 2-CIOPOHHELL C853bI0.

% OT IPOEKTHOT'0 Pacxoa IMoToKa =
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11.2 IIponopuuonanbHas 6a1aHCUPOBKA PACX0J0B OTOKA

4. TlogcoenvHUTE MaHOMETP K pacxoJOMepy Ha KOHEYHOM IIOA-OTBETBICHUHU.
Hauunaiite ¢ Omwkaiimero moa-oTBETBICHMS BBEPX 10 TMOAadye IOTOKa
(Hanpumep, TepMuHad 4 Ha CXeMe) M NpOJBHraiTech Hazal B HaIlpaBICHUH
€CaMOro JalbHETO IOA-OTBETBIECHUS BBEPX IO MOJade IOTOKA, HACTpPOiiTe
PETYIHNPYIOINHA KIIaraH KaXI0T0 OTBETBIEHHS TaK, YTOOBI €ro % OT IPOEKTHOTO
pacxojia MOTOKa CTall PABHBIM ATOMY IapaMeTpy KOHEYHOIO IOJA-OTBETBIICHUS.
OT0 HEOOXOAUMO OCYLIECTBIATH IPU OAHOBPEMEHHOM H3MEPCHHHM pPacxoia
KOHEYHOTO MOJ-OTBETBIIEHHsA, TaK Kak pPacxol B HEM HU3MEHHTCS IIpU
PETYJIMPOBKE KJIANAaHOB, PACHOJOKEHHBIX BBIINIE. YCKOPAT 3TOT NPOLECC JABA
oreparopa, KaXIblii ¢ MAaHOMETPOM U 2-CTOPOHHEH CBS3BIO.

5. Tlocne nomy4eHus: paBHOW BENUYUHBI % OT MPOEKTHOI'O PAcX0ja MOTOKA 10 BCEM
MOJ-OTBETBJICHUSIM, PAcXoJbl MOTOKAa B MOA-OTBETBIECHUSAX COaJaHCHPOBAHBI.
OTO paBHOBECHE HE HApylIAeTCcd IPU HACTPOMKE KIAMaHOB, PACHOJIOXKEHHBIX
BBIIIE MO [0Jade, IMO3TOMY pPACIOJIOKEHHBIE BBIIIE OTBETBICHHUS MOXKHO
peryaupoBaTh TOYHO TaK XKeE.

6. Tlocne GamaHCHPOBKM BCEW CHCTEMBI OTPETYIUPYHTE pacxon oT Hacoca Ha 110%
OT O0IIEro MPOEKTHOTO pacxoAa CHCTeMbl. Ha Bcex OTBETBIEGHHAX W IOJ-
OTBETBJICHUSAX PACXOJIBI TOTOKA TOJKHEI OBITh Om3kuMu K 100% OT mpoekTHOTro
3HAYCHMS.

Bonee mnomHoe onMcaHue TIpoueAyphl OanaHCHPOBKH, CONPOBOXKAAaEeMOE pPabdounM
puMepoM, MoxHO mosyuuTh B Cimberio Commissioning Guide (PykoBoaCTBO 10 BBOIY
B skcIutyaranuio Cimberio).

ATNBTEpHATHBOM OMUCAHHOMY BBIIIE CIIOCO0Y MPOMOPIIMOHATHHON 0aTaHCUPOBKH CITYXKHT
TaK Ha3bIBACMBIN «KOMIICHCHPOBAHHBII CIIOCO0», B KOTOPOM PacXo] MOTOKAa B JalbHEM
MOJA-OTBETBIIEHUU PErYJSIPHO BO3BpAILAETCS K MPOEKTHBIM 3HAYEHHUSIM  IIyTEM
PEryJMpOBKH KJallaHa OCHOBHOTO OTBeTBJeHUs. CHCTEMBI C pacxojaMmepamu ¢
¢ukcupoBaHHOW  auadparmModl  MOTYT  OBITh ~ OTPETYJIMPOBAaHbBI C  [OMOIIBIO
KOMIEHCHPOBAHHOTO CIIOCO0a, XOTS MBI CYATaeM, YTO KOMIIEHCHPOBAHHBINA CIIOCO0 nMeeT
CIEeYIOUINE HEJOCTATKHU:

- HeoOxomumo HanuMuue MaHOMETPa C JUCTAHIIMOHHBIM YKa3aHHEM, YTOOBI
CIIEIMAIIACT, OCYIIECTBIISIIOUIMN BBOJ CUCTEMBI B AKCILTyaTallMt0, HAXOAAUIUICS
Ha TJABHOM OTBETBJIICHHH, MOI' HAaOJIOJaTh H3MEHCHHS, MPOUCXOIIINEC B
KOHEYHOM I10/I-OTBETBJICHUH.

- B cmydae eciaum KoHEUHOE MOJ-OTBETBICHHE HAXOAWUTCS Ha 3HAYUTEIBHOM
PACCTOSIHMU OT TJIaBHOTO OTBETBIICHHSA (3a MpeneiaMu JCHCTBHS MaHOMETpa C
JTUCTAHIIMOHHBIM YKa3aHUEM), UTS IPOBEACHU OallaHCHPOBKH MOTPEeOyeTCs TpH
OIepaTopa Co CBA3bIO.

Crp. 20
12. N3mepuTeabHoe 000py10BaHHE

ObopynoBaHue ISl U3MepeHUs MOTOKA

W3mepuB pasHOCTh JaBJICHHI HAa MECTHOM COMPOTHBICHHU (TakoM Kak auadparma),
MOKHO OIpEJCTIUTh PacxXoA TMOTOKa B TpyOe COrNAacHO 3aKOHY KBaJpaTHYHOMN
3aBHCUMOCTH MEXIy Pa3HOCTBIO JIABICHUH U pacxogoM NoToka. OIBIT TOKa3all, 4TO 3TOT
croco0 oIpesieNieHust pacxoia NOTOKa SIBIsIeTCsl Hanbosiee yIOOHBIM JJIs HCIIOJIb30BaHUS
B HH)KCHEPHO-CTPOUTEILHON 00IacTH.

DTOp-yriIeBOJOPOAHBIH MAHOMETP

OObIlYHO  ANsl  W3MEPEHUs  Pa3HOCTH  JIaBJICHUH
UCIIONIB3YIOT MaHOMeTp. TpagulMOHHO MaHOMETPHI
MPEACTABISAIOT CO00H ycTaHOBKY B Buue U-oOpasHoit
TpyOKH, B KOTOPO# [Tl K3MEPEHHUSI Pa3HOCTHU JABJICHUIH
HCIIOJIB3YETCs ISl BHITECHEHUS )KUIKOCTH C U3BECTHOU
IUIOTHOCThIO, ~ OOBIYHO -  pTYTH WId  (TOp-
YIIIeBOI0po/ia. BeIcOoTa BHITECHEHHOrO CTON0A MPSIMO
MPONOPIIHOHATIFHA Pa3HOCTH naBieHn. OOBIIHO (TOP-
YIJICBOAOPOAHBIE ~ MAaHOMETPHI  HCHOJIB3YIOT IS
M3MEpeHusl pa3HOCTH AasieHud ot 1 1o 4,7xlla, B TO
BpeMsl KaK PTYyTHbIE MaHOMETpPHI CIIOCOOHBI M3MEPSTh
paszHocTh Aasienuit oT 1 no 60klla. B mocneanue roant
PTYTHBIE MaHOMETPBI CTaJM HUCIOJb30BATLCA PEXE II0
cooOpaxkeHUsIM 0€30IIaCHOCTH IpHU  OoOpamlieHuu ¢
PTYTHIO.

Hudposoii manomeTp

Hudposoit mpubop w3MepeHHS pPa3HOCTH MAABICHUH W
mapaMeTpoB TOTOKAa TIPEACTaBIIeT COOOHW DIEKTPOHHBINA
mpubop W3MEpeHHs IaBJICHHS, 3allpOrpaMMHPOBAaHHBINA Ha
obecrieueHre BO3MOYKHOCTH CYMTBIBATh HEMOCPEICTBEHHO
MOKa3aHWs Pa3HOCTH JABJICHUH M pacxoaa notoka. Kpome
TOro, KO3(pGUIMEHT kv H3rOTOBUTENS PErYIHPYIOMIETO
KJIallaHa MOXXET OBITh BBEAEH B HPHUOOp /I TOTO, YTOOBI
rapameTpbl IOTOKa CUHUTHIBAJINCH HEMOCPEICTBEHHO C
MaHOMETpa, YTO HM30aBISAET OInepaTopa OT HEOOXOJUMOCTH
CBEpATHCS ¢ TpadukoM MoTepu AaBieHHS. XOTS IH(PPOBBIE
MaHOMETpBI SIBISIFOTCS. B OCHOBHOM HAJEKHBIMH, OHH
TpeOyIOT OepeKHOTO OTHOIICHHUS M PETYISPHOIN KAITHOPOBKHI
JUIS TIOAZICP’KaHUSI TOYHOCTH.
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KulanaH ¢ ABOIHOI peryJiMpoBKoi

Knanan nBoIHOI peryaupoBKH HA3bIBAIOTCS TaK, IOTOMY YTO OHU BBIIOIHSIOT ABOMHYIO
(YHKIMIO PEryJMPOBKH IOTOKa M yCTaHOBKHM. [locie ycTaHOBKHM OTperyJlMpOBaHHOTO
MOJIOKEHUS BO3MOXKHa ero (ukcammst Tak, 9TOOBI NPH TOCIEAYIOUIMX 3aKpPBITHH H
OTKPBITUY HE IPOU30ILIO OTKPBIBAHUE CBEPX OTPErYIHPOBAHHOIO MOI0KEHUS.

BJiok u3mMepenus pacxoaa noroxka

brok wW3MepeHHs pacxoma MOTOKAa IO3BOJIET OCYIIECTBIATH M3MEPEHHE DPAacXofa Ui
JOCTIDKEHUsI W ToJyepkaHusi OamaHca moToka. @DuxcupoBaHHas — auadparma
obecrieunBacT BBICOKYIO TOYHOCTh HM3MEPEHHMH B TpPyOONpPOBOAHBIX cucrteMmax. llyrem
M3MepeHus nepenaja AaBjieHUi Ha auadparMe MOXHO HOIYYUTh Pacxo]| MOTOKa, 3Has
oIy OJIMKOBaHHYIO MPOM3BOAMTENIEM BEIMUUHY Kvs.

CoenMHeHHe YCTAHOBOYHOT 0 KOMIIJIEKTA

OToT TepMHUH O00O3HayaeT IUIOTHOE COEIMHEHHE pEryJUpYIOUNIero KiamaHa ¢
nuadparMeHHbIM OJIOKOM M3MepeHHus! pacxona NoToka. J(madparma npuBHHUMBAETCS CO
CTOPOHBI BXOJHOTO OTBEPCTHS PETYIUPOBOYHOTO KIIANaHa.

HNHpexcHbIi KOHTYP

OTO Takod KOHTYp, KOTOPBHIA OKa3bIBACT HAaWOOJIBIIEE CONMPOTHBICHHE ITOTOKY IPH
HaXOX/IEHUN CUCTEMBI B DPa30aaHCUPOBAHHOM COCTOSHMM. Ero MOXHO OINpenenuTh
IyTeM BBIUMCICHUS KaK KOHTYp C HauOonblIel NOoTepel NaBlICHUS MPU MPOESKTHOM
pacxone mortoka. Ha mpakTuke ero MOXHO ONpPENENUTh ITyTeM H3MEPEHHs MapaMETPOB
MIOTOKA; 3TO OyJeT KOHTYp C HAaUMEHBIINM OTHOIIEHHEM H3MEPEHHOI'0 U INPOEKTHOIO
PacxoJ10B IIOTOKA.

Bce cucrembl OyayT WMeTh eIMHBIA OOLIMH HMHIEGKCHBIH KOHTYp, 1O KOTOPOMY
paccunThIBaeTCs JaBlieHue Hacoca. Jlanee, /Ui 1000r0 OTBETBIICHHS, OOCITYKHBAIOIIETO
MOJI-OTBETBIICHHUS], OyJIeT CYIIECTBOBaTh MHJEKCHOE MOA-OTBETBIICHUE. B cBOIO ouepesns,
Ka)XXJI0€ TI0/I-OTBETBJICHUE MOKET 00CITYKHMBATh Psil OTBETBIICHUI MOTPEOHTEINEH, OJTHO U3
KOTOPBIX Oy/AeT WHIAEKCHBIM IOTPEOUTEIBCKUM.

Ecnm Bce moTpeOMTENbCKHME OTBETBIECHHS HMEIOT OJMHAKOBOE CONPOTHBIECHHE, TO
WHJICKCHAs LIeMb OCHOBHOM CHCTEMBI, BEPOATHO, OyAET TSAHYTHCS OT HAacoca O CaMoOro
YIAJIEHHOTO TEpMHHANA, TaK KaK 3Ta LENb MMEET HauOOIBIIYI0 MPOTSHKEHHOCTh TPYO.
ITono6HBIM 00pa3oM, HHAEKCHBIE IOA-OTBETBIICHUS, BEPOSITHO, OyET TSIHYTHCS OT Havdana
MOJ-OTBETBJICHUS JI0 CAMOTO YAAJIEHHOTO IOTPEOUTENs,, KOTOPBI OHM OOCITYKUBAIOT.
OpHaKO €cly CONpPOTUBIICHHS MOTPEOMTENILCKMX OTBETBJICHUI Pa3IMYHBI, TO HHAEKC
CUCTEMBl M MHJEKC OTBETBJICHHs HE O0s3aTENbHO COBNAJAET C CaMbIM yJAJICHHBIM
norpeduteneM. PacnonoxeHne Kakaoro WHJAEKCa 3aBUCTHU OT TOrO, Kakas Lelb UMEeT
HauOOJBIIYIO OOIIYI0 BEIWYMHY MOTEPH JABICHHS B TPyOONPOBOJE U MTOTPEOUTETHLCKOM
OTBETBIICHUU.

Ecnu ners HaumHaeTcs ¢ caMoOro BBICOKOTO CONPOTHBIICHUS, TO HET HEOOXOIUMOCTH
peryiaupoBaTh IOTOK IO HMHAEKCY. B KoHIEe mpomecca OamaHCHPOBKH Yy HHIEKCHOTO
KOHTYpa JOJDKEH BCerja ObITh IOIHOCTHIO OTKPHIT PEryJIMPOBOYHBIHN KilaraH.
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OcTtaTo4HOe 1aBJeHHE

OcTaTto4HOE [ABJICHUC KOHKPETHOM IEMH MPEACTABISACT COOOW pa3HOCTh MEKIY
JIABJICHUECM B IICTIH U JABJICHHEM, HCOOXOIUMBIM JIJIS JIOCTHXKCHHUS MPOCKTHOTO Pacxoja
MMOTOKA. DTOT OCTATOK, WM W30BITOYHOE NaBJICHUE, JOJDKHO OBITh KaKHUM-IIHOO CIIOCOO0OM
cOpoIIeHO, U OOBIYHO 3TO AOCTHTAeTCs MOOABICHHUEM COIMPOTHBICHHUS B IIENb B BHUJC
PETYITUPOBOYHOTO KIIAMIaHa.

Takum 00pa3zoM, OCTATOYHOE NABJICHUE IIETIH SBISAETCA KPUTUYECKHM (DaKTOpOM IMpH
BEIOOpe pa3MmepoB kiamaHa. OYEeBHIHO, YTO CONPOTHBIICHHE KIAllaHa BO3pacTaeT MpH
3aKpBIBAHMU KJallaHa, HO CYIIECTBYET Mpeesl BEIWYHHBI CONMPOTHUBICHHUS CO31aBaeMOr0
KJarmaHoMm. M3BeCTHO, YTO MpH 3aKpbIBaHHM KiiamaHa OoJyiee 4eM Ha 25% OT OTKPBITOrO
MOJIOXKCHHMS, KJIallaH CTAHOBUTCS UYBCTBHUTEIBHBIM K O0Pa30BaHMIO BO3AYIIHBIX My3bIpEH
WJIM TIPOSIBIISIET TEHACHIINIO K OJOKHPOBKE TUPKYIUPYIONUMH YaCTUI[AMHU.

Takum o0pa3om, Tpu BEIOOpEe KiamaHa HEOOXOIWMO IPOBEPSTh, HE MPEBHIMAIOT JIH
MPOTHO3UPYEMbIC 3HAYCHHS OCTATOYHOTO MHaBIiCHWS paOoduii Juama3oH BBEIOPAHHOTO
peryiaupoBouHoro kianaHa. K cyactbio, MHOrME IpPOrpaMMbl OIpEAeNCHHUs] pa3MepoB
TpyO pacCYUTHIBAIOT OCTATOYHOE JABICHHE aBTOMATHUYECKH. DTH BEIMYUHBI MOTYT OBITH
CBEPEHHI C TaHHBIMHU pabodero nuamna3oHa BEIOPAaHHOTO KIIalaHa.

OjMHaKOBbIE IOTPEOUTENH

[TorpebHOE [1aBneHUE
Pacnonaraemop Required oTepst NaBJICHUS
JlaBnenue pressure B OTBETBJICHUH
Avallable HpIpeOuTEns
prassure 4 branch
OcraTouHOE JaBlIeHHE pressure

Residual
pressure

loss
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ky

k, — pacxox moroka 4epe3 MOJHOCTHIO OTKPBITHIA KiIamaH npu Temneparype ot 5 o 40
rpagycoB C, BeIpakeHHasi B KyOMYECKMX METpax B 4ac, IpU NoTepe AaBieHus B 1 Oap.
Taxum oOpazom, BenmuuHa k, sBistercs 3ppekTnBHOM Mepolt cCOpoTHBICHHS Kilanana. B
cllydae TUIOTHOTO COCAMHEHHs KJlarnaHa ¢ OJIOKOM M3MEpPEeHHs pacxoja IMOTOKA BEJIMYMHA
k, mpencraBmser coboil cOmpOTHBICHHWE HA IIONHOCTHIO OTKPHITOM BEHTHIIE U OJIOKE
U3MEepEeHHs pacxo/ia MOTOKa.

[Tanenue naBieHUS MOKHO ONpPeNenTh B cucteMe CH Ha MOJIHOCTBIO OTKPBITOM BEHTHIIE

U3 YpaBHCHUS:

Ap=1 296x10°8| = ,rae Q = pacxon OTOKa B Ji/c, Ap= najacHue aasjieHus B [1a.

kv

Bemmunna k, BbIpaXkaeT CONPOTHBICHHE B BHAE OOpPAaTHOM BEIWYMHBI — APYTHUMH
CJIOBaMHM, 4eM OOJblle CONPOTHBICHHWE KJalaHa, TeM MeEHbIIEe ero BenuuuHa K.
[TpoeKTHpOBIIMKY OOBIYHO PACCMATPHUBAIOT CONpPOTHUBICHHE, BHIPAKEHHOE B BHIE
Kod(dunreHTa morepu naBieHUs {, KOTOpblii nHOTrAa Ha3eBaoT «k ¢akrop». [oteps

JIaBJICHNUS Ha JIIOOOM (DUTHHIE MIIM KOMIIOHEHTE MOXET OBbITh Onpe/esieHa o GpopmyJe:
2

Ap=Cp Ig ,

rie P - IJIOTHOCTD JKUIKOCTHU B Kr/m’ Ky0, V — ckopocTh B M/c, Ap= najJieHne JIaBJICHHS B
I1a.

Yem BbIlIe KOIPPHUIUCHT MOTEPH JABJICHUS, TEM BbIlIe conpoTuBieHue ¢urunra. s
y}IO6CTBa, B CXEMax BI)I60pa KHaHaHOB, HpI/IBe)ICHHI)IX B HACTOALLIEM pyKOBO}lCTBe, JaHbI
3HAYCHUSA COHpOTI/IBJ'IeHI/ISI ITIOJIHOCTBHIO OTKpLITOFO KnanaHa, Bblpa)KeHHble KaK B kv, TaK U
B KOS(b(l)I/IIII/IeHTaX HOTepI/I JaBJICHUS.

kvs

I[aHHLIfI TepMI/IH 06I)I‘IHO O603Ha‘la€T HOTepIO JaBJICHUS Me)K,Hy OTBOJaMH Ha 6J'IOKC
I/ISMepCHI/Iﬂ pacxoga IIOTOKA, «S» 0603HaqaeT CHUTHAJI U OTHOCUTCA K CI/IFHaJIy HOTepI/I
JaBJICHUA, I/I3Mep€HHOMy onepaTOpOM. I[J'Iﬂ KOHKpCTHOFO 6.1'[01(3 I/IBMepCHI/Iﬂ napaMeTpOB
ITIOTOKA C U3BCCTHBIM 3HAUYCHHUCM kvs onepaTop MOXET onpez[em/m, CKOpOCTB II0TOKAa II0
CHUTHAITy TIOTEPH JaBJICHUS, UCTIONB3YS CIEAYIONIYIO GOpMYITy:

N
36

OpHako moTepsi aBJICHHUS MEXAY OTBOAAMH HE COBIIaJaeT C oOlIel BENTMYMHONW MOTEpH
JiaBJieHus 1o O1oKy. Tak Kak CyIIecTBYeT POCT CTATUYECKOTO JIaBJICHHsI BHU3 110 TEUEHHUIO
oT auadparMel, TO 00IIAsT BEJIMYMHA NTOTEPH JIaBJICHNSI OOBIYHO MEHBIIIE, YeM N3MEpPeHHas
BEIMYMHA TOTEPU AABJICHUS MO OTBOAaM. YUTOOBI ONpenenuTh HOTEPIO JaBJICHHS Ha
OJTHOM M3 HallMX OJIOKOB M3MEpPEHMs IapaMeTpOB IIOTOKA, MCIOJb3YiHTE KOI(PQPHUIEHT
noTepH JaBiieHus C u3 TabMumbl BEIOOpa Kiananos (cM. crp.15).

2

, rae Q = pacxoj MoToka B Ji/c, Ap= nageHue naieHus B [1a.



