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TouyHoCcTh W3MepeHHI pacxoga BOABI C MOMOIIBIO THIPOMETPUYECKUX
COOPY’)KEHUW, TIPUHIIMI JEHCTBUSA KOTOPBIX OCHOBaH Ha CXaTHUM TOTOKa
(BOJIOCIIMBBI M JIOTKHM), 3aBUCUT OT YPOBHS BOJIbI B HMXKHEM Obede COOpyKEHUS.
Jlexnapupyemasi TOYHOCTb TOCTUTAETCS TOJBKO B PEXHME CBOOOIHOIO UCTEUEHUS
Opy HAIMYAKA KPUTHUYECKOTO PEXKMMa TEUYeHHS B COOpyXkeHHMH. B ciyuae
MPEBBIICHUS UHIUBUIYAIBHOTO JIJISl KAXKI0M KOHCTPYKIMH JIOMYyCTUMOTO YPOBHS
BOJbl B HUKHEM Obe(e TOYHOCTh M3MEPEHUH pe3KOo CHMKaercd. B oTimuue ot
KPUTHYECKOTO  peXuMa TMPH  YaCTUYHOM  3aTOIUIGHUH  TUIPABIMUYECKHE
XapaKTEePUCTUKU TOTOKA B COOPY>KEHHH, B TOM UYHCIIE KOHTPOJBHBIN mapamerp -
Hamop B BepXHEM Obede, 3aBUCAT OT CTPYKTYphbl OTOKA B HUkHeM Obede. I1pu
9TOM TMOTPENIHOCTh M3MEPEHUH Ha TMOPSAOK OOJbIIE HOPMAIBHBIX 3HAUYCHUU.
N3mepenne Hamopa oIHOBPEMEHHO B BEPXHEM U HIKHEM Obede, Kak, Halmpumep,
B JoTke [lapmanna, He pemaer MOJHOCTbIO MPOOJIEMbl CHMXKEHHSI TOYHOCTH
U3MEpEeHM pacxoja, TaKk Kak OJHOBPEMEHHO C HamopoM H3MeHsieTcss Qopma
npo(uIIs CKOPOCTHU B COOPY KEHHH.

[TapameTpoM OLIEHKH IPEEIbHOr0 3aTOIUIEHUS THAPOMETPUUYECKHUX JIOTKOB U
BOJIOCJIMBOB SIBJSIETCS KO (DULIMEHT MpeAeTbHOTO 3aTOIUICHUS:
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rae Hyp, Hpg- OMHBIN HANOp , COOTBETCTBEHHO, B HMKHEM U BEpXHEM Obede.

B oOmenpuHATHIX METOAWKAaX MaKCUMaJIbHO JIOMYyCTHUMBIM HAloOpoOM B
HIKHEeM Obepe Hyp TPHHATO 3HAUCHHWE, IPH KOTOPOM HAmop B BepxHEM Obede
Hpg yBenuuuBaetrca Ha 1 % [1,2].

AHaNM3 U3BECTHBIX HOPMATHBHBIX M JIMTEPATYPHBIX HMCTOYHUKOB MOKa3al,
YTO  BEJIUYMHA S,y  CYIIECTBEHHO  pa3iuyaercd s  OJHOTUIIHBIX
TUJIPOMETPUUECKUX COOpYyKeHui. [TpuuemM, corimacHO OT€4eCTBEHHBIM HCTOYHUKAM
BEIMYMHA S,,.0 3aBUCUT TOJBKO OT THUMAa U (OPMBI KOHTPOJIHHOH CEKIIHH
coopyxenus [1,3]. B manHO# paboTe mpeacTaBieH KpaTKWK aHAIM3 BIIMSIOIIAX
(aKTOpOB M MPHUHATHIX OIIEHOK YCTOWYMBOCTU K 3aTOTUICHHIO THIPOMETPHUICCKUX
JIOTKOB u BOJIOCJIMBOB c HIUPOKUM MIOPOTOM.

Pacxomnass 3aBHCHMOCTH BCEX THAPOMETPUYECKHX COOPYKCHHUH MOXKET OBITh
arnmpoOKCUMHUPOBaHa cTeneHHon GyHkiuen (puc.l).

N3 rpaduka Ha pucynke la BHUAHO, 4YTO BCIEJACTBUE HEIWHEHMHOCTH
dbyuknuonanpHOW 3aBucuMoct Q= f (hgg) npu Hypy = Hpp mee aOCoOMOTHaS
MOTPEITHOCTh M3MEPEHHS pacxoja Ha OOJBIINX Pacxo/ax CYIIECTBEHHO OOJIbIIE,
yeM IMpu Maiblx pacxonax. Hampumep, mpu pabore B pexuMe NpenesibHO
JOMYCTUMOTO 3aTOIUICHUS, HAMIEHHOTO M0 TPAJUIIMOHHON METOMKE, a0COJIFOTHAS




MOTPENIHOCTh M3MEPEHUsI pacxojia Juisi MapaOoIMYecKOro JIOTKAa KPUTHYECKOM
ryounsl ¢ (okanbHbiM napamerpom 0,014 M Ha MakcuMalbHOM pacxoie B 8,3
paza Oousbllie, 4YeM Ha MuUHUMaiIbHOM: AQ, / AQ; = 83. [luanmazon
SKCIIEPUMEHTAIBHBIX pacxonos 0,003 m*/c = 0,01 m’/c [4].
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Pucynok 1 - K omnpenenenuto koddduieHTa mNpeaensHOr0 3aTOIUICHUS T10

M3BECTHOM (a) 1 mpeayaraemMoii (0) MeTonuke

VYuureiBasg, YTO BAXKHEWIIEHM  XapaKTEPUCTHUKOW THAPOMETPUYECKOTO
COOPY’KEHHUS SBJSETCS a0COJIIOTHAsI MOTPEIIHOCTh H3MEPEHUM, Lenecoo0pa3Ho
ONpeNeNsITh BEPXHUU Mpeaes pabodero AuamnazoHa MO 3aTOIUICHUIO HCXOIs U3
MOTPENIHOCTH M3MepeHus: pacxoda (Hampumep, 1% OT MakCUMaIbHOTO pPacxoja)
(puc.10). ITpu BeIOOpEe pabouero yyacTka pacxoOJHOW 3aBUCHMOCTH, OJIM3KOTO K
JUHENHOMY, 3HA4€HUS  S,,., BBIUMCICHHBIE IO MPUHATON W MpenIaraeMoun
METOJIUKE, MPAKTUYECKU COoBMaAaroT. OMHAKO MPHU yCTAHOBKE B 3E€MIISTHOM pycClie
WIM TPU BBICOKOM KOHIIEHTPAIMU B3BEIICHHBIX HAHOCOB PACXOJHAsl 3aBUCUMOCTD
COOpYKEHMs JI MPEeAOTBpAIlleHUs] 3aWIeHUsT BepxHero Oneda TOKHA HUMEThH
HEMHEHHYI0 (OpMYy, MAaKCUMAJIBHO MPUOIMKEHHYI0 K PACXOJHOW 3aBUCHMOCTH
ka"Hama (puc.2). IloaTomy pacdeT mpeneapbHOTO 3aTOIICHUS M0 TpeaiaraeMoin
MeTonuke Oyzaer oOecreuuBaTh OoJee TOYHYIO OLEHKY pabouero auana3zoHa



THAPOMETPUUECKOTO COOPYKEHHUS.

[Tomumo Tuna coopyxeHust ¥ (HOpMbl KOHTPOJIBHOW CEKUUU KOIDPUIMEHT
NpPEEeNbHOTO 3aTOIUICHUs, 3aBUCUT OT pPAcXoJla M YCJIOBHH COIpPSDKEHUS C
OTBOJAIIMM KaHalmoM. Tak, B JIOTKE KPUTHUYECKOW TIyOMHBI TEPEXOod OT
CBEPXKPUTHUYECKOTO PEKMMa K CIIOKOWHOMY MPOUCXOIUT B (pOpMe MPBIKKA-BOJIHBI
Ha MaJIbIX pacxo/ax, NepexosalIeMy ¢ YBeIMYEHUEM Pacxo/a B CJIa0bli MPBIXKOK C
HEPa3BUTHIM BaIbIIOM. [Ipu TOBBINIEHWH YpPOBHS HIKHETO Obeda 3aTorieHue
JIOTKa HA4YMHAETCS MPU BXOJAE (PPOHTA CTOSUECH BOJHBI B KOHTPOJBHYIO CEKIIHIO
COOpPYKEHHS. DKCHEPUMEHTAIbHO YCTAHOBIIEHO, YTO B O€30TPHIBHOM TE€YCHHH B
BBIXOJTHOM CEKIUU (YToJl pacKpbhiBa BBIXOJIHOM CeKIMM MeHbIe 20°) OCHOBHBIMU
napamMeTpaMiu, ONPECISIIONIMMU YCTOMYUBOCTD K 3aTOIJICHUIO SIBIISIOTCS TTyOMHA
U CKOpPOCTb Ha BBIXOJI€ KOHTPOJIbHOW CEKIWH, 3aBUCALIUMH, B CBOIO OYEPE.b, OT
pacxona BOJbI.

Coop 173, oT rnyDuHbl B BepxHem Gbedie
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Pucynok 3 - 3aBucumocTts kod(dduIeHTa npeneapHoro 3aTomieHus U unuciaa Opyaa Ha
BBIX0JIC KOHTPOJIbHOM CEKITUH JIOTKA KPUTUYECKOH rITyOMHBI OT pacxoza

Ha pucynke 3 npenacraBiieHbl pe3yabTaThl U3MEPEHU Ko PuimeHTa
IPEEIBbHOTO 3aTOMIICHHUS )00 U uncia Opyna Fr B pesxxume cBOOOIHOTO
HCTEUYCHHS Ha BBIX0JI€ KOHTPOJBHOM CEKIIMU MPSIMOYTOJILHOTO JIOTKA KPUTUYECKON
r1yOouns! mupunoi 0,142 M B pssMOYToJIbHOM KaHale mupuHoit 0,3 M.

KoaddunueHt koppeisiiuu Mexay CriakeHHBIMA METOIOM HauMEHBIINX
KBa/IPATOB 3aBUCUMOCTAMH S,,,.0 ={(Q) 1 Fr= {(Q) 611130k K eAuHMUIIE.

BoiBoABI

B cpaBHeHuUU ¢ CcylecTBYIOIIEH MpejiaraemMas METOAMKA ONPeIeIICHUS
MPEACIHPHOTO 3aTOIJICHUS o0ecreunBaeT 00Jee TOYHYIO OIIEHKY pabodero
Jana3oHa THAPOMETPUYECKOTO COOPYKEHUS U, B PE3YJIbTATE, HOBBIIEHHYIO
JIOCTOBEPHOCTh U3MEPEHUI pacxoja BOJbI.

[{emecoobpa3HO BKIIOYHTH B HOPMATUBHBIC U PEKOMEH IaTCIIbHBIC
JIOKYMEHTBI, KaCAIOIIUXCs MPUMEHEHUS JJOTKOB M BOJIOCIMBOB Ha KaHaJlax
BOJIOXO3SIICTBEHHBIX CUCTEM, 3HAUEHUS FPAHUI] AUANa30HA pacxoa0B (Win
HAIlOPORB), JIJIs1 KOTOPBIX BEJIMYMHA MPEETHLHOTO 3aTOIUICHHS] MEHBIIE 3aTaHHBIX
MPEETIOB.

Koadumment npeaenbHOTo 3aTOMIEHUS S0 THAPOMETPUUYECKOTO JIOTKA U
BOJIOCJIMBA C IIUPOKUM MTOPOTOM SABJIETCS IEPEMEHHON BETUYUHOM, 3aBUCAILEH OT
TyOMHBI M CKOPOCTH TIOTOKA Ha BBIXO/JIC HA BBIX0J/I€ KOHTPOJILHOM cekiuu. 1o
JTAHHBIM IKCIEPUMEHTAIBHBIX UCCIIEIOBAHNUN MPSIMOYTOJIBHOTO JOTKA
KPUTHUYECKOU TITyOHHBI BEIMUUHA 1S),¢p TPOMIOPIIMOHATIFHA 3HAYEHUIO YHCIIA

Opyna.
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