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JIABEPHASI JMATHOCTHUKA ITIOTOKOB. YACTD 2. TIAPAMETPBI
SJIEMEHTOB OIITUYECKUX CXEM JIJIUC

B crarTi npuBesieHO pe3yabTaTH OLIHHKUX PO3paxyHKiB MapameTpiB ontuaHux cxem JIJIBIII, aganrtoBa-
HUX JI0 BUMIPIOBaHHS XapaKTEPUCTUK MOTOKIB YaCTKOBO MPO30pHX piauH. [Toka3aHo eeKTUBHICTH all-
TOPUTMY Ha eTarli KOMITOHYBaHHs onTHYHUX cxeM JIJIBILI.

In this article estimations of the optical parameters schemes LDA adapted to measuring of stream per-
formances of restricted transparency fluids are reduced. Efficiency of algorithm at a phase of layout
LDA optical schemes is shown.

Jlazepusie pomnepoBckue nzmepurenu ckopoctu (JIAMC), paspaboraHHble B
[1, 2] ng KOHKPETHBIX 3aJa4 U3MEPEHUH, OpUECHTUPOBAHbI Ha MOJy4EHUE XapaKTe-
PHUCTHK IBWXXEHHS Cpelbl U pealn3yloT Habop TpeOOBaHMH, COOTBETCTBYIOIINX
JaHHBIM 3a1ayaM. OCOOCHHOCTH pPa3IMYHBIX 3KCIEPHUMEHTAIBHBIX 3a]1ad MpersT-
CTBYIOT CO3JJaHHIO YHUBEPCAJBHBIX CXEM M3MEpUTENEH, YIOBIETBOPSIOMIUX Macco-
BBIM TpeOoBaHMAM [1]. YuuTheiBas orpaHn4eHHs U OCOOEHHOCTH JOCTYNa K MOTO-
KaM paboumx cpel B KaHAIAX TEIUIOIHEPTETHYECKOro 00OpYNOBaHMS, B IIEPBOM
puOIMKEeHNH, KoMIoHyeMmast onrtudeckass cxema (OC) IOIDKHA yIOBIETBOPSTH
cnenupuuecKkuM TpedoBaHuaM [ 1]. PaccTosHIEe OT MOBEPXHOCTH BBIXOIHOM JIMH3BI
JI0 M3MEpUTENBEHOTO 00beMa He MeHee fyo. PasMep pa3mensionero ontuyeckoro
OKHA B CTCHKE KaHaia He Oonee dy. [luanma3oH wH3MepsieMbIX CKOpOCTEH
[Vinin & Vinax] OTpenenseTcs yCIOBUSMH KCILUTyaTallui U3y4aeMOro KaHaa.

CpaBHeHue U aHaW3 peanu3oBaHHbIX BapuaHToB OC [1,2] mo3BossieT BbI-
Opatp uHTepdepenmonnsie cxemol JIJIUC, npuBenennpie Ha puc. 1, ¢ perucrpa-
mueit paccessHaoro (OC1) u orpaxxenHoro (OC2) curnana kak HanOosiee IPHUMEHH-
MBIX B H3JIOKCHHBIX YCIOBHAX u3Mepenuit. 06e OC UMEIOT MPOCTYI0 KOHCTPYKIIHIO
U BBICOKYIO ONTHYECKYIO 3(deKTHBHOCTh. Jla3epHbIH My4OK aKyCTOONTHYECKUM
MoxynstopoM (AOM) paszensercs Ha HECKOJIBKO Ty4ell ¢ MHIMBHIYAILHBIMHU Yac-
TOTAaMHM MOAYJISIIMHM W TPOCTPAHCTBEHHBIMH TapameTpamu. BriOpaHHBIE C MTOMO-
mpto ontudeckoro kommyraropa (OK) syun ydacTByroT B ()OpMHpPOBAaHHUHM I1apa-
METPOB M3MEpPUTENBEHOr0 o0beMa. KoiandecTBo M mocienoBaTesIbHOCTh KOMOWHA-
LM MOJYJIHPOBAaHHBIX Jydel, popmupyronmx MO, 3agaercst MoJBIKHOW YacThO
OK. O6bexTuB L; HanpaBiseT yqd B (HOKYC, pacIoIOKEHHBIH B 00JIaCTH U3Mepe-
HUH, TeM caMmbIM (opmupyeT usMeputenbHbiii 00beM (MO) JIJIUC. Tlapamerpsr
HM3MEPHUTEIFHOT0 00BheMa, KaK CEHCOPHOTO JJIEMEHTA 3aBUCST OT XapaKTEPHUCTHK
M3Jy4aTelsi, YacTOT MOIYIAUH (HOPMHUPYIONINX Jy4el, a TakKe OT amepTyphl H
(dhoxycHoTO paccrosaus popmupytomero oobekTiBa. B OC ¢ peructpanueit orpa-
JKEHHOTO W3JYYEHHUS CBET, PACCESIHHBIA MPOTHB HANPABICHUS ONTHYCCKOW OCH
CXEeMBbI, cCOOMpaeTCst TeM e 00BeKTHBOM L; M 3aTeM C IOMOIIBIO 3epKajia Halpas-
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nsiercst Ha (oronpueMHuk. OO0bekTHB L,, BMecTe ¢ nuadparmoit M CiyXut Juis
otoOpaxenus coctosHus MO Ha doTtomerexTop. uadparma M,, yCTaHOBJICHHAS
Tepe IeTEeKTOpOM, OrpaHuIrBaeT HabmoaaeMyro oosnacte. B OC ¢ peructparmeit
PACCESIHHOTO M3IIyYEeHUs CBET, MPOXOSIINN CKBO3b 00IACTh TEUEHHS, COOMpACTCs
o0bexTBOM L, Ha nuadparmy M,.
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Pucynok 1 — MUnTepdepennronnsle ontuueckue cxemst JIAVIC

Ecmu ucmonp30Bate anroputM pacdera mapameTpoB kommoneHToB OC, omu-
CaHHBIH B [4], C yUETOM COOTHOIICHHS MOIIHOCTH OTPKEHHOTO W PaCCESTHHOTO
U3ITydeHus B ToToke Kak 13/82 [1], TO onTHYECKHE CXEMBI C PETUCTpanuei pacce-
SHHOTO M3JIydeHHUs 00JaJaroT HEKOTOPHIM MPEUMYIIECTBOM 0 CPAaBHEHHUIO C CHC-
TeMaMH, KOTOPBIE HCIOIB3YIOT OTPasKEHHBIH MOTOKOM IydoK. OXumaemMoe sl Ta-
KHX CXeM YMEHBIICHHE MOIIHOCTU M3JIydaTells IpU COXpAaHCHHWH MOJHOH paboTo-
CIIOCOOHOCTH MOXKET OBITh 70 6 pa3, 9TO BO MHOTHX CIIy4asiX CTAHOBHUTCS CYIIECT-
BEHHBIM. DTO COOTHOIICHHE JIsI KOHKPETHBIX ITOTOKOB M3MEHSETCS B MEHBIIYIO
CTOPOHY, TaK KaK YMEHBIIIEHHE MOITHOCTH m3nydeHus: O He TMHEHHO 3aBUCHUT OT
MIPO3PavHOCTH TOTOKA, BEIUYUHBI (POKYCHOTO PACCTOSIHUS MPUEMHOTO OOBEKTHBA
L, v KOHLIEHTpAIUK PACCEUBAIOLINX YaCTHUI] B IOTOKE.

Hcnonp3oBanue MOAYIUPYIOLUX YCTPONUCTB, OIMUCAHHBIX B [5], B cocTaBe
ontuueckux cxem JIAVC mo3BoiseT co3AaTh OPUTMHAIBHOE paclpelelcHue
9JIEKTPOMArHUTHOTO IOJII M3JIy4aTeiss B 00JacTH YyBCTBUTEIBHOTO OOBeMma.
®opmupyromas u npueMHas yacTd OC, CKOMIIOHOBAaHHBIE COOTBETCTBYIOLIUMU
Metonamu [3], BBRIIONHSIOT YacTh 0a30BOM 3amauu Metona JIJIA u ymoBieTBo-
pPAIOT YCIOBUSM COBMECTHOCTH u3MepeHuil. CormacHo [1] merox nasepHOH
AHEMOMETPHH CBOJIUTCS K pealn3aluy KOMIIIEKCa YaCTHBIX 3a]ay, HallpaBJIeH-
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HBIX Ha pelleHrne o0paTHOM 3aJaun B3aUMOACHCTBUS KOTEPEHTHOIO U3JIyYCHHS
C IBWXKYIIEHCS cpeoil B MO 00JIACTH U3MEPUTENHLHOTO 00bema. OUeBUIHO,
kommnoHoBka OC nmerepMuHHpOBaHA HAOOPOM YCIOBHMA, BBITTOJTHEHUE KOTOPBIX
rapanTUpyeT MOJy4YeHHe CHUTHAJIOB, OJHO3HAYHO COOTBETCTBYIOIIUX COCTOSI-
Huio MO B nccieyeMoM TOTOKeE.

Bu uHTep)EpEHIIMOHHBIX CTPYKTYP, HOJIydaeMbIX B 00JIaCTH U3MEPHUTEIBHO-
ro o0beMa IpU UCIIOJBL30BaHUU TPeX (HOPMHUPYIOLIMX JIydel, KaxkIblil U3 KOTOPBIX
MOJIYJIMPOBaH MHAWBHIYAJIbHOW YaCTOTOM, MOXHO MPOHUTIOCTPUPOBATh PUCYHKA-
mu 2 u 3.

PucyHok 2 — JludpakiionHast KapTHHKa Pucynok 3 — OpueHrtanus nHTEphEepeHIH-
IpY HE OPTOTOHATIBHON MOIYJISILIAH OHHBIX MakcuMyMoB B MO.

B kadgecTBe mydeid, GopMupyonux HHTEPPEPEHIIMOHAYIO CTPYKTYPY, BBIOpa-
HBI MU paKIMOHHBIE MakcuMyMbI 1, 2 u 3 (puc. 2). Hanpapmnsiomnye BeKTOPBI WH-
TepdepPECHIIMOHHBIX BOJH COOTBETCTBYIOT HampasieHusM 1-2, 1-3 u 2-3. Hampasie-
HUe 2-3 coBMaaaeT ¢ HampaBieHneM ocu Y B cucteme koopauHaT MO [5].

Cxema Ha pHC. 3 COOTBETCTBYET MIHOBEHHOMY COCTOSHHIO WHTCHCHUBHOCTH
U3IYYCHUS B WM3MCPUTCIBHOM O0BeMe. YUHTBIBasS 4YacTOTH  MOMIYIISAIHH
O, =-20 g» 0 =0, n 03 = 20 4 » MUHUMaJIbHAs 4acTOTa JManasoHa YyBCTBU-

teasHocTd JIIUC onpenenena kak @,,, =0, =V, 47 sin 0/, BepxHuil mpexen

AuanazoHa — 0, =40, +V,,,. 47 sin 0/ . OueBuAHO, MaKCHMalbHAs 4ACTOTA

max
aHaJIoroBoro kaxana o6paborku curnana JIJIMC nomxHa npeBsluath @,,,, . 1u-

pUHA €JUHUYHOTO MAKCHUMyMa Ha CXEME COCTABIISET OKOJIO 3 MKM. MakcumalnbHast
CKOPOCTh CMEIIECHUSI UHTeP(EPEHIIMOHHON BOJIHBI B HampasieHuu 1-3 mocruraer
60 M/c, CKOPOCTH CMEIICHUS BIIOJb OCH Y TpuMepHO 16 m/c.

IpuBeneHHble mapaMeTphl SIBISIOTCS ONMpPENEISIOIUMU TIPU OLIEHKE COCTOSIHUSA
NO JIAUC. JlaHHbIA IpuMep HE MOXKET MPETEHJ0BATh Ha MONHOTY OIMHCAHHUS COCTOS-
HUS1 I3MEPUTEIFHOTO 00bheMa BO BPEMsI H3MEPEHHIT M TIOKa3bIBAET BOJIHOBYIO CTPYKTY-
PY, MOJIy4EHHYIO CJIOKEHHUEM TpeX OeryIux HHTep(hepEeHIIMOHHBIX BOJIH.

Jnist yueta 4aCTUYHOH MTPO3PayHOCTH PaObOUYUX Cpell, B IEPBOM IPHOIIMKEHUH,
MOJKHO BBECTH B pacCMOTpeHHE (PYHKIUIO OLEHKH MOTEPh MOIIHOCTH W3ITyYEHUS
IIPY TIPOXOXKAECHUN Yepe3 00acTh MOTOKA, COTJIACHO ITyTH ITPOXOXKICHUS M3Iyde-
HUS Ha puc. 1,
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0=1_%f(fL/cos0+fL2)’ ais OCl

O=1-x,/u (1+COS%0S9), s 0C2,

e f11 ¥ fi, — POKyCHBIE pacCTOSIHHS OOBEKTHBOB;  — yroJi CBEIEHHS JIy4eH;
X — SKCIIEPUMEHTAILHO ONpeenseMblil ko3 GHUMEHT IPO3PAYHOCTH IIOTOKA.

BenuuuHa y; y4uThIBAaET 4acTh MOWHOCTH usnydeHus MO, kotopas norepsHa
Ha BTOPUYHBIX TEPEOTPAXCHUAX W IOTJIOMIeHa paboueil cpemoii B obmactu Tede-
HUS, OTHECEHHYIO K SAWHUIIEC IMyTH NPOXOXKICHHA JIyded B moTtoke. OreHka mpe-
JENbHBIX 3HAYEHHH Yy B OKCIIEPUMEHTAX C PasIMYHBIMH PaOOYNMH CPENAMU MOXKET
MIPOBOJUTHCA B (ha3e MOATOTOBKM AKCHEPUMEHTa. 11 MOTOKa ANCTHIUTUPOBAHHON
BOJIBI, COZIepKaIlell B KauecTBEe paccemBareneit 2,5 - 107 BecoBble yacTu TTOPOIIIKA
ACTT y; octasanach menbiie 10" B Teuenue Tpex Mecsies. J[1sl HeouMIIeHHO#
BOJIONIPOBOJIHOM BOJBI C TOM K€ KOHIICHTpALIUEW paccerBaTeNIe MO HCTECUEHHIO
Tpex MecsALeB BenuduuHa y, nocturana 0,074, a B NOTOKe NUCTUIUIMPOBAHHOM BOJIBI
¢ mo0OaBIeHHEM MOJIOKA B KA4ECTBE PacCEUBAIOIIEH T0OABKH yCIOBHUS PErHCTPAIIH
curnanoB JIJIVMC Hapymanuch B TeUeHHE HENCNW. YUET BIHSHHS MPO3PAYHOCTH
CTaHOBHTCS HEOOXOIMMBIM IPH MPOCKTHPOBAHIH SKCIEPUMEHTAIBHBIX YCTAHOBOK,
HCTIONB3YIOMHKX CPEeIbl €CTECTBEHHOTO IPOUCXOXKICHUS MO0 Cpelbl C OpraHuye-
CKUMH PacCEeUBATEISIMU.

OmnpeneneHne MOIIHOCTH UCTOYHHUKA H3ITyYCHHUS, H3MEPUTEISI IIPOSKTUPYEMO-
ro sl SKCIEPUMEHTOB B YaCTHYHO MPO3PAYHBIX pabodrx cpegax BO3MOXKHO IO
aNropuTMy, puBeAcHHOMY B [4]. ®opmuposanue O Gosee, ueM AByMsT MOTYJIH-
POBaHHBIMH JIy4aMH{ IPUBOIHUT K HMPOIOPIHNOHAIEHOMY YBEITHUEHHIO HHTCHCHUBHO-
CTH U3JTy4eHHS B HHTEP(PEPEHINOHHBIX MaKCUMyMax

P= NP )
N (1-sP)

rae N, — YHCIIO SKBHBAJICHTHBIX MAaKCHMYMOB Ha BBIXOJC Monyisropa [3],
paboTaromero B pexume audppaxuuu Pamana-Hata; Py — MOIIHOCTL H3IydeHUs,
ctoxycuposannas B MO; Ny — konudgectso popmupyromux MO myueif; s — aucno
IpaHUIl ONITHYECKUX MOBepXxHOCTEH 31eMenToB OC; 0P — cpeaHue moTepu Ha pas-
nenax ¢as.

B coctase OC JIJUC TpaguLiMOHHO MCHOIB3YIOTCS JIa3ephl MAJION U cpeHen
MOIITHOCTH BHIMMOTO TUana3oHa crekrpa. Haubonee pacnpocrpanenst He-Ne re-
HEpPaTOpPHI C UIMHHOU BOJHEI A = 6,328 MkM. B cxemax ¢ perucrpanueii paccesHHO-
ro murydenus (OCI1, puc. 1) mo KOHCTPYKTHBHBIM COOOpakeHUsIM OOBEKTHB L,
00BbIYHO MMeeT Oobiniee (POKYCHOE PacCTOSIHUE, YeM L;, U pacCTOSIHUE OT ONTHYC-
ckoit moBepxHoctu L, no MO Ttakke Oombine yem paccrosHue no L;. ITostomy
BIIMSTHUE 3arpsi3HEHMS BIDKYIIEHCS Cpeasl Ha KauyecTBO NMPUHIMAEMBIX CHTHAJIOB
CYIIIECTBEHHO, ¥ KOHTPOJIb MPO3PAYHOCTH MOTOKA CTAHOBHTCSI BAKHBIM TIPH JJTH-
TENBHBIX U3MEPCHHUSX.

(1)
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Jst OC2, npuBeneHHON Ha pUC. 1, ¢ yU4ETOM YeTBIpEeX TPaHUI] pa3IeIuTENb-
HOTO OKHA, OTPAaHWYMBAIOMIETO 00JACTh TEUCHUS YHCIIO TOBEPXHOCTEH, BCTpedae-
MBIX JTy4oM B onrtndeckoMm kanaine JIIVC s = 15 [4]. B orleHO9HOM pacueTe MOKHO
MIPUHATH 3TO ke uncio U st OC1, 310 y1oOHO MpU CpaBHEHUH JIBYX THIIOB CXEM.

Pesynbrarer pacueToB KOMIOHEHTOB ontudeckux cxeM JIJINC (puc. 1) ais uzme-
PEHHSI CKOPOCTH MTOTOKOB YaCTUYHO MPO3PAYHBIX KHUAKOCTEH B KaHAIaX C OrpaHHYCH-
HBIM JIOCTYTIOM C JIMAIa30HOM H3MepeHuit oT —1 1o 1 M/c nmpuBeneHs! B Tabmie.

ITapameTpsl kommonenToB OC JIJINMC

ITapametp En. OC1 0OC1 ocC2 ocC2
mM. | ®BY 49 D12 DOV 49 DT2
Jlazep
JInuna 80HbI U3yYeHUs M |6,328107[6,328107 | 6,328:10 ' | 6,328-10"
Mowrnocms (ne menee) Bt 12107 77107 93-107° 1,28
Moayasitop
basosaa wacmoma modynayuu | I'n 5:10° 510° 5-10° 5-10°
Yucno akmusHwbIX MAKCUMYMO8 HIT. 16 16 16 16
O06bekTuB L
DokycHoe paccmosHue M 0,25+0,3 | 0,25+0,3 | 0,25+0,3 | 0,25+0,3
Anepmypa M | 0,04+0,05 | 0,04+0,05 | 0,04+0,05 | 0,04+0,05
OmHocumenvHoe omaepcmue 2 2 2 2
O0bekTuB L,
DokycHoe paccmosnue M 0,35 0,35 0,028 0,028
Anepmypa M | 0,02+0,05 | 0,02+0,05 | 0,02+0,05 | 0,02+0,05
OmHocumenvHoe omgeepcmue 4 4 2.4 2.4
Cucrema 06paboTku
Yacmommwiii Ouanason Iy |1,2-12-10°]1,2-12-10° | 1,2-12-10° | 1,2-12-10°
Bpemennoe paspewienue c 1-10° 1-10° 1-10°® 1-10°®

Jannble, npuBeAcHHBIE B TAOMHUIE, paccuuTanbl npu x,= 0,1, 4To npuMepHO
COOTBETCTBYET MPO3PAaYHOCTU paboueii cpebl, CoJepIKaIIel B KaYeCTBE pacCceuBa-
TeJel MOJIOKO, 110 UCTEYeHUIO 3-4 cyTOK. MOIIHOCTS J1a3epa siBisieTcst 0a30BOM Be-
JTUYUHOHN, IPUMEHEHNE TPOCBETICHHBIX 00BEKTHBOB L; U L, W THIATENHHO BHIIIOI-
HEHHasl TIpolie/lypa IOCTUPOBKMA YMEHbIIAET pacueTHoe 3HaueHue B 1,5 paza. [Ipen-
JlaraeMbIi pacdyeT MOJXKET HMCIIOb30BaThes Ha ctaguu npoektupoBanus OC JIIMC
WK TIPU KOHTPOJIE ¥ Io00pe KOMITOHEHTOB B IPOIIECCe HANTAIKH.

OnTrdeckne CXeMBl SKCIIEPUMEHTAIBHBIX YCTAaHOBOK, OMYOJMKOBAaHHBIX B
[5,6], KOMITOHOBAKCH C YYETOM HM3JIOKEHHBIX alropuTMOB. Kak ToKa3bIBaeT mpak-
THKa UCIIOJIE30BaHMS MTPUBEICHHBIX OIICHOYHBIX PACUETOB, X PE3YNbTATHl SBIAIOT-
cs1 6azoBbME i Tiporiecca coopku OC. Tlpu manaake JIJIMC onTHMHU3HpPOBAIHACH
IapaMeTpHhl, 3aBUCAIINE OT COCTOSHHS BCEX CHCTEM H3MEPHTEIs, TaKhe Kak Ipo-
CTPAaHCTBEHHOE M YAaCTOTHOE pPa3peIleHHe, COOTHONICHWE CHTHAJ-IIYyM H IpPyTHE.
[IpuBeneHHBIE pacdeThl MOKHO paccMaTpUBaTh KaK CTPAaXOBKy OT Hamboiee He-
MIPUATHON W TPYIOEMKOH Tporieaypbl 3aMeHbl kommoHneHToB OC, MOBTOPHOM foC-

122



THPOBKH U MIEPEHANIAIKE BCETO KOMIUIEKCA H3MEPHUTEIIS.

Pesynbrarsl oleHOUHOTO pacdera mokasbiBatoT, 9ro JIIVIC ¢ ontuueckumu cxe-
Mamu OC1-®T2 u OC2-OD3VY49 Bo3MOXKHO pearm3oBath ¢ mpuMmeHerneMm OKT JII'-38
C TIacopTHOM MoTHOCTHIO m3mydeHus 80 MBT. Cxema OC1-®3Y49 MoxkeTr ObITH pea-
JIM30BaHa ¢ UCToYHKMKOM THma JI['-55 ¢ macnopTHOW MOITHOCTRIO M3mydeHus 15 MBT.
O(hheKTUBHOCTL M3TI0KEHHOTO TIOIXO0/1a TTOITBEPKAACTCS MHOTOKPATHBIM €TI0 TIpHUMe-
HerveM. B [6] mpuBeneHa KOH(QUryparys ONTHYECKOW CXEMBl NMPAKTHYECKH COBIIA-
naroreit ¢ mpuMepoM pacaera OC1-OIY49. OnTudeckas cxema dKCIIePUMEHTAITEHOTO
JIJTNC omy6nmkoBaHHas B [5] cooTBeTcTBYeT pacuery OC2-ODV49.
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OBPATHAS 3AJTAYA BAJNITMCTUKH CBOBOTHOM
TUJIPABJJUMYECKOM CTPYH

BusHaueHO yMOBHM BHTIKaHHS CTAL[ilOHAPHOTO CTPYMEHS, 3a SIKMX HOTrO TPAeKTOpis HMPOXOIMTH dYepes
3aJjaHy TOYKY BEPTHUKAIBHOI IUIOLUIMHY ITiJ] IPSMHUM KyTOM 10 Hei, 8 YaCTMHKU PiIUHU B LIl TOYLI Ma-
10T 3aJjaHy MIBUAKICTb PYXY.

The conditions of the expiration of a stationary jet are determined, at which its trajectory passed
through the given point of a vertical plane under a direct angle to it, and the particles of a liquid in this
point have the given speed of movement.

CocTosiHME U aKTYaJIBLHOCTDb NMPo6JIeMbl. B TexHHYeCKHUX pacueTax Oasiu-
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