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Annotanuga. HecriokoiiHast Bo3nyliHas cpeia B Ipo-
MU3BOJICTBEHHBIX MOMEIIEHUSIX UHTEHCUBHO BIMSET Ha
XapaKTepUCTUKU BO3AYIIHBIX U TEIJIOTa30BbIX CTPYH U
TeM ca MBIM Ha 3G (GEeKTUBHOCTD NEMCTBUS pa3IUIHBIX
YCTPOMCTB MPOMBIIIJICHHON BEHTUJISIIIAN. DTO BIUSHHIC
MIPOSIBJISICTCS B YCKOPEHHOM paCIIMPEHUN OCHOBHBIX
YYaCTKOB CTPYH I B yMEHBIICHUN JATbHOTH X ICHCTBH.
Bcnenctsue sToro, Harpumep, Py BO3AYIITHOM AY 1K~
poOBaHUM PabOYMX MECT HEOOXOAUMBII d3(PPEKT MOXKET
He TOCTUTraThes, 3PGEKTUB HOCTD JTOKATU3YIOLINX
YCTPOMCTB MOXKET OBITh CYIIECTBEHHO HIKE IIPOSKTHOM
BEJIMYU HbI, BbICOTA MOIbEMA (paKeIbHOTO BEIOpOCa MO-
JKeT OBITh MEHbIIIE PACCYMTAHHOTO 3HA4YEe HUS, UYTO IIPH-
BEIET K MOMaJaHuIo 3arpsi3HEHU I B MecTa 3a0opa Mmpu-
TOYHOTI'O BO3IyXa.

Jlo mocegHero BpeMeH! BIMSIHAE MHTEHCUBHOCTHU
TypOYJICHTHOCTHU BO3IAYIITHOM CPEIBbl B COOTBETCTBYIOIINX
MeTOAMKax pacueTa U MpOeKTUPOBAHMS HE YUYUTHIBAIOCH.
B crarbe nmpenyiaraloTcst METOJbI pacuéTa BO3MAYLIHbBIX
CTpyi 1 9P HEKTUBHOCTU OTKPHITHIX MECTHBIX OTCOCOB,
YUUTHIBAIOIINME BAUSHUE TyPOYIU3UPOBAHHOM BO3IYIII-
HOMU Ccpenbl.

Kirouessle clioBa: BO3OyITHASI CTPYSI, TETIOTa30Bast
CTpPYsl, OTKPBITHIN MECTHBII OT COC, TYPOYJICHTHOCTh BO3-
IYITHOM Cpebl, TPON3BOICTBEHHBIC TTOMEIIECHMSI, TVC-
CUIIALIUSI QHEPTUU.

Beenenune

MHorue aspoaruHaMUYeCcKre 3a1auu MPOMBIIILICH-
HO# BEHTWJISIINM, TAKKE, HATIPUMEDP, KaK CO3MaHUE Me-
TOHOB pacuyéTa 3(pPEeKTUBHOCTH KOHKPETHBIX JIOKAIM -
3YIOIINX YCTPOUCTB, PACUET XapaKTEPUCTUK IPUTOUHBIX
¥ TETIOTa30BBIX CTPYH M JIp., pelIaloT MPEeUMYIIeCT
BEHHO ITyTEM HCCIeI0OBaHMUsI CUCTEMBI TuddepeHIatb-
HBIX YPaBHEHMI, BbIpakamIINX 3aKOHBI COXPaHEHUS
MAacChl, SHEPIUH, KOJIMIECTBA IBIDKCHNS, MOMEHTA KO-
JIMYECTBA IBU KCHUS IPY 3aJaHHBIX TPAHUYHBIX YCIIO-
BUsix [ 1]. ITpu 5TOM MpUHUMAIOT pa3IAYHbIE 1O MYILIEHUS
¥ YIIPOIIECHUS 3a1ad.

AHaJIUTUYECKUE PEIIEHNUS AAIOT MPEJACTaBIEHUE O
KaueCTBEHHOI KapTUHE TeUeHMI, HO B CUJTy psiia 00b-
eKTUBHBIX IPUYNH PACCUMTAHHBIC XapaKTePUCTUKU
YCTPOMCTB IMpaK THIECKN HUKOTIa He COBIAMAIOT C TaH-
HBIMU HaTYPHBIX U3MEPEHUIA, BRITIOJTHEHHBIX B ITPOU3-
BOJCTBEHHBIX ITOMEILIEHUSIX, X OOJIBIIIEI YaCThIO OKa3bI-
BalOTCS 3aBbIILIEHHBIMU.

[ToBBICUTH TOYHOCTb PACYETHBIX METOLOB MOXKHO
ObLIO OBl MyTEM BBITIOJIHEHUS Jla 00paTOPHBIX UCCJIE-
IOBAaHMI KOHKPETHHIX MPOIIECCOB Ha (DU3MIECKUX
mozesax. Ho mo goGHbIe ncciienoBaHMS BbITTOJHSIOT-
CsT peAKO, MPUIEM YCIIOBUS MTOTOOUS BBIITOJTHSIOTCST
He B oyiHOI Mepe. Kak oTMeualoT aBTOpbl ydeOHMKA 110

Ventilation currents in the turbulent environment of industrial premises
Samsonov Vladimir.

Abstract. The turbulent air environment in industrial premises
intensively affects the characteristics of air and heat and gas jets and
thereby the effectiveness of various indus- trial ventilation devices.
This effect manifests itself in the accelerated expansion of the main
sections of the jets and in the reduction of their range of action. Until

recently, the in- fluence of the intensity of air turbulence was not
taken into account in the corresponding calculation and design
methods. The article proposes methods for calculating air jets and
the efficiency of open local suction, taking into account the influence
of a turbulized air environment.
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BEHTWISILNMU [2], «...HAOOp SMITMPHU YECKUX XapaKTepr-
CTUK JUIS1 PA3HBIX KOHCTPYKLIMI MECTHBIX OTCOCOB OBLIT
Obl pelieHreM npoodaembl. TpyaHo, ogHaKoO, TpeacTa-
BUTb, YTOOBI MOJ00HAas1 paboTa ObLIa MpoBeaeHa AJs
TPOMaJHOTO MHOXECTBa KOHCTPYKIIMI MECTHBIX OTCO-
COB, pabOTAaIOLIMX B Pa3HbIX YCJIO BUSIX (MEHSIOLIMECS
BHEIIHUE (haKTOPbl, MHTEHCUBHOCTU MCTOYHUKOB U
T.O.)».

Takum 06pa3om, 3a4acTylo pacu€THbIE METObI pe-
KOMEHYIOTCS 6€3 HEOOXOAMMOI IKCIIepUMEHTAIbHOM
npoBepku. Hanpumep, B ctatbe [3] mpensioxkeHbl pac-
YETHbBIC 3aBU CUMOCTH, TTOJIyUeHHbIE C PSIIOM IOIyIIe-
HUW Y yOPOIUECHUI, HO DKCIIEPUMEHTAIbHOTO IO
TBEPKIACHMS CIIPABEINIMBOCTH TIPEAJIOKEHHOTO METOIa
pacuéTa He TIPUBOIUTCS.

OCHOBHO MPUYUHOI OTKJIOHEHU I pAaCUETOB OT Ha-
TYPHBIX U3MEPEHUI SBJISIETCSI HE TTOJTHBIN YUET COCTOSI-
HUS BO3MYIIHOM Cpeibl B TPOM3BOACTBEHHBIX MOMEIIIe-
HUsIX. ABTOp pa®oThI [4] TaK XapaKTepu3yeT BEHTUISIIA-
OHHBIE ITOTOKU: «OCcpeTHEHHBIE TI0 BCEMY IIeXy CKOPOCTHU
BEHTUJISTIIIMOHHBIX TIOTOKOB BCETIa He3HAYNUTEIbHBI, HO
CTETeHb UX TYpOYJIeHT HOCTU BbICOKA. 3aBUXPEHHOCTD
BEHTUJISILIMOHHBIX ITOTOKOB CO3/1a€TCS HE TOJILKO TP 00
TeKaHUU Pa3TUYHbIX TPEMATCTBUI (MALLIMH, CTPOUTEIb-
HBIX KOHCTPYKIIMU U T. 11.), HO BBI 3bIBACTCS TAKXKE NEii-
CTBHEM IIPOM3BOJACTBEHHOTO 000PYIOBaHUS, KOTOPOE
SIBIISIETCST KaK OBl «MCKYCCTBEHHBIM TYpOYIN3aTOPOM»
MOTOKOB. [T 11exa B 11eJIOM TOKU BO3[yXa, Bo3 Oyxaa-
eMble paboTOl MEXaHU3MOB U APYTUMU IBUXKECHUSIMH,
CBSI3aHHBIMU C MTPOU3BOACT BEHHON NeSTeIbHOCTHIO,
SIBJISIIOTCSL HeyTopsinoueHHbIMU. ClienoBaTeIbHO, CTe-
IIEHb Typ OYJICHTHOCTU BEHTWISIIUOHHBIX ITOTOKOB U
WHTCHCUBHOCTB PACIIPOCTPAHECHUS Pa3IMIHBIX CYOCTaH-
LM B pa3HbIX LieXaxX OyayT pa3jInyHbI».

B paborte [5] nepedncasitoTcsi MpUYMHBI BOSHUKHO-
BEHUS BBICOKOI MHTEHCUBHOCTHU TYpOYJIEHTHOCTH BO3-
IYIIHOM Cpeabl: B IPOU3BOJACTBEHHOM IOMEIIEHUMN,
BEHTUJIMPYEMOM €CTeCTBEHHO WJIM UCKYCCTBEHHO, TIPO-
HICXOIAT B3aNMOIICHCTBIE IIPUTOYHBIX CTPYH 1 KOH BeK-
THUBHBIX TOTOKOB OT 000PYIOBaHUSI, TBUKEHUE MHIYIIV -
PYEMBIX UMM BO3IYIIHBIX Macc, a Takxke WH(pUIBTpa-
1IUsI — HEOPraHM30BaHHBIM BO3AYXOOOMEH uepes
HETUJIOTHOCTH HAapy>KHBIX OTPaKACHUI 1 MepUOINYECKI
OTKPBIBAIOIIECS TIPOCMEI.

B oT011 ke paboTe yKazaHbl OTJIMYMTEIbHBIE OCOOEH-
HOCTH TeUEHU B BEHTUJIMPYE MbIX TOMEIIEHUSIX: «[lst
obecrieyeHus1 TpebyeMoro CaHUTapHbIMU HOPMaMU CO-
CTOSTHMSI BO3AYIITHOM cpeibl Ha padouyKnX MecTax HeoO-
XOIMMO He TOJIbKO IMMPOrHO3MPOBATh MUKPO KJIIMMAT ITPO-
M3BOACTBEHHBIX IIOMEIIEHUI, HO 1 YIIPaBJISTh MEXaHU3-

MOM TypOyJIeHTHOTO OoOMeHa MyTeM M3MEHEHUS
CTPYKTYPHI TypOYJIEHTHOCTH BO3MYIITHOM cpenbl. OmHAKO
00 11Iee pereHme 3TOM 3a1aul HaTaJIKUBaeTCs Ha HeTIpe-
OIOJIUMBIE TPYAHOCTH. OCHOBHOM MTPUYMHOM 3TOTO SIB-
JISIETCST CYIIECTBEHHOE OTINYME (PU3NIECKON ITPUPOIBI
BO3HUKHOBE HUS TypOYJEHTHOCTU BHYTPU BEHTWIUPY-
€MbIX TTOMEIIEHUI OT CBOOOJHO! TYpOY/IEHTHO CTH aT-
Mocdephl ¥ PYCIOBBIX IIOTOKOB, PaCCMAaTPUBACMBIX B
KJIaCCHYCCKOU TUIPOIMHAMU KE».

B pa6ore [4] npuBeaEH HATISAHBINA TPUMED TOTY-
YeHUST HEBEPHBIX PE3YJIETaTOB ITPY N3YYeHUN Ha MOJEITN
XapakTepa pacinpoCTpaHEHUS TeIUIOThl B IPSAUILHOM
uexe. [Ipu MmomeaMpoBaHUY IMOJAYM BO3AYXa B HUKHIOIO
30HY OBLJIO MOJIy4eHO 3HAUCHME ITapaMeTpa

Ip 10 Is 10 =0,83, a mpu mpoBeaeHUM TAKOTO K&
poJia OTBITOB HEMOCPEJACTBEHHO B 11eXe 3HAYeHUe

MOJIydnJIOoCh paBHbIM (0,95, uTO yKa3biBaeT Ha 00Jiee Bbl-
COKYI0 MUHTEHCUBHOCTb TYpPOYJEHTHOCTHU B HaType, BbI-
3BaHHYI0 paboToii MamuH. (3aeck [ p  cpemHee Terio-
colep:kaHUe BO3ayxa B paboueii 30He, KKaJl/KT;

IB TO Xe, Bo3myxa, ymajaseMOoro U3 BepXHEil 30HHI;
10 To xXe, MPUTOUYHOTO BO3/1yXa).

Bonpnioe BaustHUE TYpOYJIEHTHOCTHA BO3IYIITHOM
cpelbl Ha pacrpoCcTpaHeHuUe IMpUMeE Ceif, a TakKe Ha a(-
(EKTUBHOCTb MECTHBIX BBITSDKHBIX YCTPOMCTB OTMeYa-
eTcsl B psIAe APy TUX IMyOJuKaluii, Harpumep, B [6]. B.B.
barypun u B.1. XaH>XOHKOB MOCTaBUJIU CITELIU aJIbHbIE
SKCITEPUMEHTBI B TIJIOCKUX M 00BEMHBIX BO3IYIIHBIX U
BOJSTHBIX KaHau1ax [7]. ABTOPBI yKa3bIBalOT Ha OOJIbIIYIO
POJIb MPUTOYHBIX CTPY B 001IIelt KAapTUHE IBMXKEHUS BO3
nyxa B moMelieHusx. B.M. DabrepmaH, paccMarpuBas
MOBEJAEHNE BO3NYILIHBIX CTPYI B TYpOYJIM3UPOBAHHOMN
cpene, TIPEATIONIOKII, YTO ITapaMeTPhI CTPYU 3aBHUCSIT OT
COOTHOIIIE HUS YIEJTbHOM TUCCUITUPYEMOIT SHEPTUU B
CTpye U OKpyKarlleit cpene [8].

MoOXHO 3aKJIIOYUTh, YTO MPoOJIeMa BIUSIHUS TypOy-
JIM3UPOBAHHOM Cpeibl IIPOM3BOJ CTBEHHBIX IIOMEIICHU I
Ha XapaKTepUCTUKU BEHTUISIIMOHHBIX TCUCHUI B JTUTE-
paType 000 3HaUcHA, HO KOHKPETHBIC PEIIICHUST HE TIPH-
BOJISTCS.

OneHKa COCTOSIHUS BO3IYLIHOM Cpebl B MPOU3BOI-
CTBEHHbIX NIOMEIEeHUSIX

JI1s1 OL@HKU COCTOSTHUST TYpOYJIM3allMy BO3AYIITHOM
Cpebl B MPOU3BOACTBEHHBIX ITO0 MEIIIEHUSIX HEe00X0IuMa
COOTBETCTBYIOIIASA pacuéTHAsI METOAMKA. PaccMoTpuM
HEKOTO PhI¢ BEIBOIBI CTATUCTUICCKOM THAPOMEXaHNKMH,
KOTOpPBIE MOTYT OBITh UCIIOJIb30BaHbI IIPH CO3IAHNH YITO-
MSIHYTON METOJUKM.

XwuHue [9] nan cnemyroliiee ornpeaeieHue TypoyaeHT-
HocTu: «TypOyleHTHOE ABUXE HUE XKUIKOCTU IMPeIrno-
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JlaraeT HAJIMYME HeYIOPSIIOUeHHOCTH TeUeHUsI, B KOTO-
POM Pa3IMd HbI€ BEJIMYMHBI IIPETEPIIEBAOT XaOTUIECKOE
W3MEHEHHUE 110 BPEMEHU W IIPOCTPAHCTBEH HBIM KOOP-
IMHATAM U IIPY 3TOM MOTYT OBITb BBIIEJICHBI CTATUCTH-
YEeCKM TOUYHbBIE UX OCpe/l HEHHbIEe 3HaYeHUs». OCpeTHEH -
HBIMU 3HAYEHUSIMU XapaKTePUCTUK TYpPOYJEHTHBIX TeUe
HUI MOXHO OMIEPUPOBATh MPU PEIICHUN KOHKPETHBIX
3a/1ay.

Hawn6omee n3ydeHHOI TeOPETUIECKU 1 SKCTICPUMEH-
TaJIbHO SIBJISIETCSI OMHOPOHAS Y U30TPOITHASI TYPOYJIEHT-
HOCTB (OTHOPOIHOM Ha3bIBAIOT TYPOYJEHTHOCTb, UME-
JOIILYIO BO BCEX 00JIACTSIX MMOJIsI TEUSHUSI KOJIMUYECTBEHHO
OIHY U TY X€ CTPYKTYpPY; TYpPOYJIEHTHOCTh CUMTACTCS
M30TPOITHOM, €C/IN €€ CTATUCTUYECKUE XapaKTepHbIe
0COOEHHOCTH HE 3aBUCST OT HaIIPaBJICHUS , TAK YTO MME-
€TCsI COBEpILIEHHAas HEYNopsinoueHHOCTh). Cama 1o cebe
MOJIeJIb OMHOPOIHOW U U30TPOMHOUN TYpOYJEHTHOCTHU
HEIPUTroHA TSI OTTMCAaHMSI KaKUX JINOO peabHBIX TYp-
OyJICHTHBIX TEUCHU I, TTOCKOJIBKY JJI TAKMX TEUCHUI
MIPEITOI0XEeHUS 00 OMTHOPOTHOCTH M U30TPOITHOCTH HE
BBHITTOJTHSTIOTCSI. OMHAKO YCTAaHOBIIEHO, YTO COBO KYII-
HOCTb JOCTATOYHO MEJIKOMACIITAOHBIX BO3MYIIIEHUI (C
yucyioM PeitHosbaca, HAMHOTO MTPEBOCXOISIIINM KPU-
TUYECKOe 3HaYeHUE) B HEOOIbIIMX MPOCTPAHCTBEHHOB-
PEeMEHHBIX 00J1aCTSIX BCeraa OymeT MpakTUYeCKU OTHO-
ponHoit u uzorporHoii [10]. [ToaTomy peasb HYIO Typ-
OYJIEHTHOCTH, 9ACTO MOXHO CUMTATh 00Jamafolleid
orpe/ieIeHHBIMU CBOWCTBAMMU, POACTBEHHBIMU U30TPO-
TN U.

ITo mHeHuto XuHue [9], naxe eciu UMeeM IeJio C
HEM30TPOITHOI MUKPOCTPYKTYPOI1 peaibHOI TypOyJIeHT-
HOCTH WJIM €CJIN 3Ta TYPOYJESHTHOCTb HEM30TPOIIHA B
0 JIBIIE 9acT! CBOETO CIEKTpa, TO IJISI OTHICKAHUS
TIEPBOTO MPUOIKEHMST 339aCTYI0 OKA3bIBAETCSI BO3 MOX-
HBIM pacCMaTpUBaTh 3Ty TYpOYJIEHTHOCTD TaK, KaK eCJIn
ObI OHa SIBJIsIaCh U30TPOM HOM. PacxoxneHue Mexmy
pe3yabTaTaMu, MOJYYeHHBIMU B MPEATIOI0KEHUNU 00
HM30TPOII HOCTHU, W Pe3yIbTaTaMU U3MEPEHUI 3a4acTyIO
HACTOJIBKO MaJIO, 9YTO MM B TICPBOM ITPH OJIVKEHIT MOXK-
HO MpeHeOpeyb, a MHOTa OHO MEHbIIIE pa3dpoca OIbIT-
HBIX TOYEK.

HaunGounbiive Bo3MyLLIEeHUST B Pa3BUTOM TypOYJIeHT-
HOM ITOTOKE UMEIOT MacIlTad 1, cpaBHUMBII 10 MOPSIAKY
BeJIMYMHBI ¢ L XapakTepHbIM MacIITaOOM BCETO TEUSHUS
B 1I¢ JIOM (MacITad | MOXXKHO CUYUTATh COBITAMAIOIINM C
IJTMHOM ITyTH TIepeMEITUBaHUS B TTOJTY SMITUPUIECKOMN
Teopuu TypoyneHTHocTH [Mpanaris). Maciutab I B He-
CKOJIbKO pa3 MeHbIIIe

L. Tlynbcaumm HamboJbIIETO MaciTaba 00J1aaaoT
1 HanOOJIBPIIMMM aMIUTUTYIaMM HMX XapaKTepHasl CKO-

pocTh v 0Jin3Ka K BeinunHe. Bo Beex ciryuasix TypOyJIeHT-

HOTO MepeMeLIMBaHUsI, CO31aBAeMOT0 BUXPSIMU C Mac-

mradaMu, OrpaHUYEHHBIMU KAKMMTO TH IIUYHBIM Mac-

mrabom I, koapduuuneHT TypOyseHTHOro oomeHa K,

XapaKTepU3YIOMINIA MH TCHCUBHOCTD TIepeMEIIMBaHMSI,

OyIeT OIpeIeIsIThCS JIUILb ITapaMeTpaMu 1 1:
C 1343 2

K =ag"*I'? | adle. (1

Hist THEpIMOHHOTO MHTepBaia TypOYJIeHTHOTO
CITIEKTpa YacTOT CIIPaBEIMBO COOT HOIIIEHUE:

) ~ (D7, )

Torna yucno K PMaHa MOHO ITPpEACTaBUTh B BUJIC:
L xagav.

2
Ka~ El/vo , (3)

B nnpuBeag¢HHBIX (hopMyIax MPUHSTHI 0003HAYEHUSI:
a Oe3pa3MepHas IIOCTOSIHHAS, 3HAUCHNE KOTOPOIi 3a-
BUCHUT OT CIToco0a orpeaeneHus koapdunuenta K u
MacuTaba |l 1 MOXeT ObITh PA3HOU 115 IEpeMelIUBaHUS
Pa3IMYHBIX CYOCTaHIIMIA; TTO OLIEHKE aBTOpa padoThI [11]
koadbduiment; a 0,25; v myJabcallMOHHAsI CKOPOCTb;
CpenHss yaeabHas IUCCUTAIUS KUHETUYECKOM SHEPTUH;
1 xapakTepHbIil MacIITab BUXPEIL.

Psim aBTOpPOB CUMTAIOT, YTO XapaKTePUCTUKH TypOy-
JIEHTHOCTH JIOTUMHO COTTIOCTaBUTD C XapaKTePUCTUKaAMU
MCTOYHMKA BO3MYILIeHUsI IToToka. Tak, batuenop u Ta-
yHCceHn [9] co mocTaBuIn XapaKTepUCTUKU TypOYIeHT-
HOCTH C XapaKTepHUCTUKAMU TYPOYJIU3UPYIOIIEH peIeT-
KU1, BKJTIOYAIOIIMMH B ce0sI TeOMETPUUYECKIE pa3Mephl U
K03 GUIIMEHT TUIPABIN YECKOTO COIMPOTUBICHUS, TaK
KakK Heprusi TypOyJIEeHTHOCTU BO3HUKAET 3a CUET pabo-
THI, COBEPIIIAEMOIi ITOTOKOM ITPU TTPEOI0JIEHUH COTIPO-
TuBieHus. Crpoy [12] cBsi3an BeTUUMHY € YUCIOM 000-
pOTOB U nuamMeTpoM Melanku. ToabiMaH u [TonsikoB
[13] HaUIM 3B CUMOCTD MEXKIY TYPOYJI€HTHBIMU ITYJTh-
CaIsSIMA CPEeTHE CKOPOCTH ITOTOKA M TTOTEPSIMHU HATIO-
pa B TpyOe KpyTJIoro ceueHus.

Ha ocHOBaHUM 3TUX U APYTUX PAOOT MOXKHO C/IeIaTh
BBIBOJ O BO3MOKHOCTH PacU€T HOTO OTpeAeSIeHUs BeJIU-
YUHbI IUCCUITUPYEMOU SHEPIUM 1 BO3AEUCTBUU YEPE3
Hee Ha Xa PaKTePUCTUKU TypOYJeHTHOCTH 1 BHYTPEH-
HIOIO CTPYKTYPY ITOTOKa.

IMpennaraemast METOIMKA OILIEHKU COCTOSIHUST BO3-
JIYITHOW CpeJbl B IIPOM3BOACTBEH HBIX ITOMEIIEHUSIX
LIEXOB 3aKJII04aeTcs B cleaytoleM. Beraucsiercs ooiee
KOJIMYECTBO IUCCUTTUPYEMON KUHETUYECKOW IHEPTUN
BHOCHMOI B BO3IYIITHYIO CPEIY IIPOU3BOICT BEHHOTO
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IMOMEILIEHUST BCeMU UCTOYHUKAMM BO3MYILIEHM, 11 3aTeM
OIIPENEISTIOTCS CPETHIE TI0 IIOMEIICHUIO XapaKTepUCTH -
KU TYpOYJICHTHOCTH BO3IYIIIHOM CpeIbl. DTa SHEPTHSI ClIa
raeTcs M3 SHePTrUU IPUTOYHBIX Y TEIUTOBEIX CTPYIA, 9HEP-
TMH IBVKYIIMXCS B IOMEIIEHUN MEXaHU3MOB, TPaHC-
TMOPTHBIX CPEICTB U T.II.

DHeprusi NPUTOYHBIX CTPYIi, OTHECEHHAS K eIMHULIE
Macchl BO3Iyxa IIOMEIIeHUS 1 K eIUHUIIe BpeMEHU, paB-
Ha:

Mav?

n.c >

2M

n

rae M — macca Bo3ayxa, moaBaeMoro B IOMEIIeHUE
Blc;

V — CpeIHSISI CKOPOCTD BBIXOIa BO3MyXa 3 IIPUTOYHBIX
OTBEPCTUIA;

Mn Macca Bo3ayxa B 00bEMe MOMEILeHUS;

o, — MOINPaBOYHBIN KOI(PDUIIMEHT Ha CKOPOCTHOE
JaBJICHHUE.

B pabore [6] 91a 3aBUCMMOCTH IpeoOpa3oBaHa K BULLY:

o’

Ene =Kp7,

rae Kp KpaTHOCTh BO3AyX00OMeHa B TOMEILIEHUH.

KonuyecTBo MexaHUUECKOM SHEPTUU, BHOCUMOM B
BO3IyX OMEILEHUS TeMJIOBbIMU CTPYSIMU, MOXKET OBbITh
orpeeieHo mo ¢popmyiie u3 [6]:

AR fATTTATTIITY

P
%,.=3-10 z0/p,
rae Q TertoHanpsk€HHOCT, Q QV | kkan/(m34).
DHeprusi, BHOCUMasl B IOMEILEHNE ABVKYIIIMUCS
MeXaHU3MaMu, paBHa
acfi® .

Com = >

2V

rne ¢ Koa(p@UUMEeHT a3poJuHAMUYECKOTO COMPO-
TUBJIEHUSI MEXaHU3Ma;

f— moaae MueneBa CeYeHUs IBUXKYIIETOCs Me-
XaHU3Ma;

V — OCTb IBMKEHUSI MEXaHU3MA;

a — OTBITHBIN KOG GUIIUEHT.

Ecnu nBuxeHue oCcylecTBIsIETCS TIEPUOTUYECKH,
HAaJIo YUYeCThb BpeMsl IeCTBUS M€ XaHU3Ma B TeUeHUE
yaca.

Jlaniee MOXXHO BBIYMCIMTD OCPETHEHHDBIN MO 00BEMY
nomeuieHus1 KoaphuureHT Typ oyneHTHON auddy3nu

K =0,258°1*3  sicex,
N CPECAHEKBAAPATUYCCKYIO IMYJIbCALINIO CKOPOCTU

Vx (Ezl)]/3 , mlc,

rae | — macitab TypOyJIeHTHOCTH;

v — o0IIee KOJUIeCTBO TUCCUITMPYEMOIi B TTOMe-
IIEHUN KHUHETUICCKON SHEePTUU.

3aTeM MOXXHO BBIYMCIUTb MHTEHCUBHOCTD TypOy-
JIEHTHOCTH BO3IYIITHOM CpeIbl B 110 MEIIIEHUU, €CJIU pac-
CUMTATh CPEAHIOI CKOPOCTh IBUKEHMS BO3IyXa Ha OC-
HOBaHUU Xa paKTEePHUCTUK BO3MyXOOOMEHa.

3amMeTHM, ecliv ObI TPY MOJETUPOBAHUU BO3TyX000-
MEHa B IIeXe, pe3yIbTaThl KOTO pOrO pACCMOTPEHHI B [4],
aBTOPHI MOJICUUTAIV IHEPTUIO, BHOCUMYIO B BO3IYIITHYIO
cpeny 1iexa MexaHu3MaMu, U BBeJIM HeqocTapllee eé
KOJIMYECTBO B MOJEJb, MOTJIU MOJYYUTh PE3yAbTaThl,
OJIM3KME K U3BMEPEHHBIM B ICHCTBYIOILEM 1IEXE.

ABTOPOM BBITIOJTHEHBI SKCIIEPUMEHTAIBHBIC UCCIIC-
IOBaHUS B MOJIEJIN TIpoliecca o0pa 30BaHUS U PacIIpo-
CTpaHEeHUsI TIBLJIN alTaTUTOBOTO KOHIIEHTPATa, BHITPYyXkKa-
€MOT0 13 Baro HOB B pa3rpy30uHoii rajsiepee [ 14]. B atoii
paboTe KCIoJib30BaHa U3JI0XKEHHAs BbIIEe Me TOAUKA
OLICHKU TypOYJIEHTHBIX XapaKTEPUCTUK BO3AYIITHOM Cpe-
1. COIOCTaBIICHUE IO TyIeHHBIX B MOJICIIM PE3YJIbTaTOB
C HaTYpHBIMH U3MEPECHUSIMU TT0KA3aJI0 UX YIOBJICTBO
pUTEIbHOE COOTBETCTBUE. MeTonrKa MOIETMPOBAHUS U
MOJIyYeHHbIE pe3yJIbTaThl U310 XeHbI B padoTax [14, 15,
16].

CrpyiiHble Te4eHUs

B mpor3BoICTBEHHBIX TOMEIICHUSIX CTPYITHBIE TeUe-
HUSI CO30AI0T TJITaBHBIM 00pa30M CHCTEMBI pa3nau IIpH-
TOYHOTO BO3/yXa.

HccnenoBaHusIMU YCTaHOBJIEHO, YTO TYPOYIU3UPO-
BaHHas cpelia B IPOU3BOACTBEH HbIX IOMEIICHUSIX CY-
ILIECTBEHHO BJIMSIET Ha Pa3BUTHE BO3MYIIHBIX U TETLJIOBBIX
cTpyii. KpynHble BUuxpu n3rubaioTr CTpyu B pa3Hble CTO-
POHBI, MEJIKHEC BUXPH Pa3MBIBAIOT OCHOB HOI YIaCTOK,
CTIOCOOCTBYS pacUIMPEHUIO MMOTIEPEYHOTO CeUeHUS U
YMEHbBIIICHUIO JJTUHBI CTPYU.

B paboTe [17] moka3aHo, Kak pacuiupsieTcs paxken
B TypOyJieHTHOM mnoToke: «Eciau 0yaem Habio1aTh
3a IPUMECHIO, PACTIPOCTPAHSIONICICS OT CTallMOHAP-
HOT'0 UICTOYHUKA, TO YBUINM, UTO YACTHIIBI IIPUMECH,
WCITYyILIIEeHHbIE 32 KOHEYHOE BpeMsi, 00pa3yioT CTPYIo,
BBITSTHYTYIO BIOJIb HaITpaBJIEHUS CPEIHEN CKOPOCTH
TeYeHUsI, HO COAEpXKAalllYIo PSIJ He MPaBUIbHBIX U3-
ru6oB, CO3JaHHBIX ITUHHOIIEPUOTHBIMU KOIeOaH! -
SIMHA CKOPOCTH (TpaHU 1Bl CTPYU HA CXeMaTUIECKOM
puc. 1 0603HaYeHBI MYHKTUPOM) .... Eciti ocpegHUM
pe 3yJbTaThl HAOMOAEeHUH 3a OOIBIION MPOMEXYTOK
BpeMEeHU, TO B pe3yJibTaTe HAJIOXEHMs OTACIbHBIX
M3rubaroIuxcs CTpyi moaydyum (M300pakEHHBIN Ha
puc. | CIIOMHONM JIMHY €i1) IUPOKUIA MTPaBUIbHbBI
KOHYC ...».
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Puc. 1. CxemaTnueckoe n3o0paxkeHue CTpyu MpruMecu
B TypOYJIEHTHOM TTOTOKE

B pab6ore [18] moka3aHo, 4TO oceBasi KOHLIEHTpa-
IIMS B CTPYE OIIpeaeIsieTCs CyMMap- HIM 3 HeKTOM
nuddy3nn moa AeficTBUEM TypOYJIEeHTHOCTU BHEII-
HEro MoTokKa u TypOy- JTEHTHOCTU, CHOCUMOW TTOTO-
KOM M3 Ha4yaJbHOTO y4yacTKa CTPYH.

B TypOyJeHTHOI cTpye BhIACASIOT HaYaJlbHbBIN 1
OCHOBHOI y4acTOK, a TakXe Mepe- XOAHYI0 30HY
MexX1ny HUMU. [1pu mocTpoeHuM TpaHUIL CTPYH BBI-
YHCIISTIOT TTOJIIOCHOE pac- CTOSTHUE, paBHOE OTPE3Ky
OT HAYaJILHOTO CEYEHU S 10 TOUKM TepecedeHns rpa-
HUII, TTPOX0- OSIINX Yepe3 KPOMKHU MPUTOUYHOTO OT-
BepcTUsl. E1MHCTBEHHOI 3KCIepUMEHTaIbHON KOH-
CTAaHTOM TEOpUU CTPYH SABJSIETCSI KOIDPUIIMEHT S ,
3aBUCSIINN OT CTPYKTYPHI cTpyu. OT 3TO#t KOHCTaH-
TBI 3aBUCHUT YTOJI paCIIMPEHUS CTPYU, KOTOPBIi OyIeT
TeM OoJibllle, YeM UH- TEHCUBHEE HavaabHasi TypOy-
JIEHTHOCTD B ¢Tpye [19]. B HeKoTOopbIX paboTax 3TOT
K03~ GULUMEHT CYUTAETCS MMOCTOSIHHBIM MIJISI BCEX
YCIOBU MCTEUEHUS MOTOKA U3 MPUTOUHBIX OTBEP-
CTUM U IS TEIJIOBBIX CTPYH.

Hamnpuwmep, aBTop padotsl [20] cunTaet, 4TO
$s=0,082, HO OHTHOBPEMEHHO BBOAUT KO- 3 DUILIUEHT,
VUYUTHIBAIOIINI HEPAaBHOMEPHOCTh CKOPOCTHOTO
MMOJisl B HaYaJIbHOM CEUYEHUU, BCACACTBUE YETO MPo-
U3BeICHUE NBYX KO3 (DUIIMEHTOB OKa3bIBaeTCs Mepe-
MeHHBIM. B pa- 6oTe [21] mpuBeaeHbI clieaylonme
3Ha4YeHUs: B onbiTax Tpionens s=0,066, y Llumma —
0,07, y Typkyca u CoipkuHa — 0,076. ITyTém nckyc-
CTBeHHOU TypOynmu3anuu CBHIPKUH IO- JIYUHII
s=0,089, mocyie ycTaHOBKM HampaBJsIIONIETo amnma-
paTta 3TOT KO3 duiLMeHT 1ocTUT 3HadeHus 0,26.

OT UHTEHCUBHOCTU TYPOYJIEHTHOCTH MTOTOKA B
HavaJabHOM CCUYCHUHM CTPYM 3aBUCUT IJIMHA Hadallb-
HOTO yyacTka. Hampumep, eciv MHTEHCUBHOCTD Typ-
OyJeHTHOCTH Bo3pacTeT m0o 10%, 3TO NpuBeIET K
COKpallleHUIO IJIMHBI Ha4aJbHOTO yyacTKa 3aTOTJICH-
HOIi cTpyu IpuMepHO B ABa pa3a [18]. B HekoTopbIx
paboTax 3aperucTpupoBaHO ellle 00jiee CylIeCcT- BEeH-

HO€ COKpallleHre JIMHBI Ha4aJlbHOTO yJyacTKa.

B pa6oTte [22] moka3aHo, YTO TeYeHME B CTPye B
3HAYNTEIILHOU Mepe OTIpeAessieTCss HadalbHBIMHU yC-
moBusMU. K 3TMM HauaTbHBIM YCIIOBUSM aBTOPHI OT-
HOCSIT UCXOIHYIO Typ- OYJIEHTHOCTh M Ha4YaJIbHYIO
HEepaBHOMEPHOCTb MapaMeTpOB.

Bynuc JI.A. u dpun JI.I1. [23] uccnenoBanu BIu-
STHUE MHTEHCUBHOCTHU TYpOYJIEHTHO- CTH IIOTOKA B
MOABOISIIIEM TPYOOIIPOBOIEC HA XapaKTEPUCTUKH
OCECUMMETPUYHON 3aTOM- JIeHHOU cTpyUu. OMBITHI
BBITIOJTHSJIM Ha CHEeLMAIbHOM CTEHIE, MHTCHCUB-
HOCTb TYpOYJI€HT- HOCTU U3MEHSIJIU C TOMOUIbIO M€ -
XaHM4YeCcKoro Typoyauszaropa B npeaenax ot 0,3% no
20%. I1pu a3TOM pacrpeaesieHre CKOPOCTH B Havalb-
HOM CEUYCHUM CTPYH OCTaBaJOCh paB- HOMEPHBIM. U3
NpUBEIEHHBIX B 3TOM paboTe rpaKOB ClieayeT, YTO
C YBeJIMYEHUEM Ha- 4aJbHOW TypOYJeHTHOCTH TO-
TOKa UHTEHCUBHOCTD IMaJeHUSA OCEBON CKOPOCTU
yBEJINYUBa- €TCS U IJIMHA CTPYHU COKpaIlaeTcsl MaK-
cuMmanbHo Ha 22%.

YcTaHOBIIEHO, YTO OCeBas CKOPOCTh OCECUMMeE-
TPUYHOI CTpyn 0OpaTHO MPOTOPIIMO- HaJbHA pac-
CTOSTHMIO X OT Hayajia OCHOBHOTI'0 yJyacTka. B pabore
[20] maHa 3aBUCMMOCTD AJsI pacuéTa 0ceBOii CKOPO-

CTH:
u, = 6,88u0\/70/x;

rje U, — CPeaHssl CKOPOCTb CTPYU B HAYAJIbHOM
CCUYCHUH;

F,— nioians NnpuTOYHOrO OTBEPCTHUS.

J1MHY ITOJIIOCHOrO OTpe3Ka XII MOXKHO OIlpejie-
JIUTh U3 COOTHOIIeHUS [21]:

an/r=0.29,

rae r — paguyc IPUTOYHOTO OTBEPCTUS.

Kak cnpaBennBo oTMeuaeTcst B padbote [22], aKc-
MepUMeHTaJbHbIe UCCAEAOBAHUS JieXKaT B OCHOBE
BCEX TEOPETHUUYECKUX MOJIEJIe U METOIOB pacuéTa,
HMCIIOJIBb3YEMBIX OJIsS aHalIn3a CTPYWHBIX TCUCHUU, U
BCET/Ia SIBIISTIOTCS OCHOBHBIM KPUTEPHEM TTPpaBUIb-
HOCTH TEOPETUUECKUX MOCTpoeHMit. Kpyriasg cBo-
0onHas CTpys SABJsIach OOBEKTOM MHOTOYUC- JIEH-
HBIX 9KCIIEpUMEHTAJbHBIX UCCeT0BaHuil. B Kaue-
CTBe IpuMepa IMIPUBEAEM ITPOGUIN CKOPOCTH B CTPYE,
nonydcHHBIe Tptomenem [24] (puc. 2).

HauvanbHast CKOpOCTh CTpYH paBHsIach 87 M/c,
paauyc HadyaJlbHOTO ceueHus1 cTpyu paBeH 0,045 m.
Ha ocHoBe 3TUX TaHHBIX PACCMOTPUM OCHOBHBIE Xa-
PaKTepPUCTUKU BO3- AYIITHOU CTPYH.

BeraucianM mosocHOe pacCTOSIHUE:
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o X

Puc. 2. ITpodunau ckopocTu B pa3IUUHbIX CEUSHUSIX
0CECMMMETPUYHOM 3aTOIICHHOM CTPYH ITO OIBITHBIM
naHHbIM Tpromess.

x, =0,297/5=0,29-0,045/0,066 = 0,198 .

CKOpPOCTb Ha OCH CTPYU paBHa:
v, = vor/(Xs), “)

rie X=x+ xn= x +0,198.

PesynbraThl pacy€ToB npuBeaeHbl B Tabaule 1.
W3 tabauubl cieayet, 4To pacye€Thl Mo ¢GopmyJe,
npeajgoxeHHoi B padote [20], cyliecTBEHHO OTJIU-
YalOTCS OT OIBITHBIX 3HAa- YeHMI; pacdETHI 10 Ghop-
MyJie U3 XOPOIIIO COBMamaloT ¢ onbIToM. MOXHO 3a-
KJIIOUMTh, YTO B pacuyéTaX 0CeBO CKOPOCTHU CTPYH
clieAyeT YUUTHIBATh ITOJTIOCHOE PACCTOSIHUE M COOT-
BETCTBYIOIIEE TaHHOU KOHCTPYKIINY HacamKa 3Hade-
Hue Ko3hbuneHTa s .

Tabauua 1

OnbITHBIE M pacCYUTAHHBbIE 3HAYEHUS 0CEBOI
CKOPOCTH B C€YEHUSIX CTPYH

X, M 0 0,6 0,8 1,0 1,2 1,6

u’ M/CJ
OITBITHBIC 87 74 60 49 41 31
3HAYCHUS

u, M/c, pacuér

mo opmyie - 74,3 | 59,4 | 49,5 | 42,4 | 32,9
4

u, M/c, pacyer

no ¢popmie u3 - 79,8 | 59,8 | 47,9 | 39,9 | 29,9

[20]

Jnsa onpeneneHus Kod@uimeHTa s [0CTaTOUHO
U3MEepUTh IPOGUIb CKOPOCTH XOTS ObI B OTHOM Ce-

YeHUU CTPYM (B 1aOOPaTOPHBIX MJIM IKCILIyaTally-
OHHBIX YCJIOBUSIX) U 10 HEMY BBIYUCIUTh 3TOT KO3 (-
GUIMEHT.

st onrcaHus mpoduiaeil CKOPOCTH B CEUCHUSIX
CTPYY IIpeJiarajiich pasHbie op- MYJIBI, HO Yalle
NPYIUX UCMOJb3yeTcst (hopMyia HOPMaJbHOTO pac-
npeneneHus laycca. Kak ormeuyaeT aBTop paboThI [9],
rayccoBa KpuBas OlIMOOK BeCcbMa TOYHO COTJiacyeT-
CS1 C ONBITHBIMM JAHHBIMU IIPAKTUYECKU BO BCEM I10-
MepeYHOM CEYECHUM CTPYH, XOTSI BOJIM3M BEPIIUHBI
KPUBOI1 OHA HaéT cJierKa 3aBBIIIEHHBIC, a B IpUTpa-
HUYHOM 30HE - HECKOJIbKO 3aHMXEHHBIC 3HAYCHUS.

3anuuieM 3Ty GopMyJly B CIeAYIOLIEM BUJIE:

Uy, vzvum ekp|| —)v;v2/(202) I, (5)

rie u, - MaKCUMajJbHasi CKOPOCTb B CEUEHUU
CTpyH,

- IUCIIepCus.

IIpencraBiaeHHble Ha TpauKe pUC. 2 OMBITHLIE
TOYKHU C TTOMOIIBIO CIEeINATbHON KOMIIBIOTEPHOM
MpoTrpaMMBbI OLIM(GPOBAIN U TTOJTYICHHBIE MAaCCUBBI
IaHHBIX 00paboTajd B MaTeMaTUYECKOM IMaKeTe
Excel. Pe3ynbraThl pacy€ToB MpeacTaBieHbl Ha rpa-
¢uke puc. 3 u B rabaune 2. Ha Bpe3ke puc. 3 mo-
Ka3aHbl TpaUMKU 3aBUCUMOCTU OCEBOI CKOPOCTHU
CTPYM OT PACCTOSTHUS 10 HAYaJIbHOTO CCUeHUS (KPHU-
Bast 1) u no nosroca (kpusag 2). O6- paTHast npo-
MOPIMOHATBHOCTh CKOPOCTH OT PACCTOSIHUS 1O pac-
cMaTpuUBaeMbIX CEUCHUI MOJydyeHa BO BTOPOM CJIy-
yae, KOrja y4uThIBaJ0Ch IOJIOCHOE PACCTOSIHUE.

Bl - —
e e
m “"-\ L]
N\ ‘
.
50 - 0
ﬂh_ 4
4 ]
:ul.: L iy Noma g
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Puc. 3. [Tpodusiv cKOpocTH B CEYEHUSIX CTPYH,
MOCTpoeHHbIE 110 popmyie (5)
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Tabauya 2

X X x xn um S X
0,6 0,798 74 0.0567 0,0711
0,8 0,998 60 0,0674 0,0675
1,0 1,198 49 0.080 0,0672
1,2 1,398 41 0.0968 0,0693
1,6 1,798 31 0.1380 0,0769

cpenHee 0,0704

PaccMoTpuM BO3MOXHOCTD YUETa BIUSHUSI TYP-
OyJIM3MPOBAHHOI CpeJIbl Ha XapaKTe- PUCTUKHU CBO-
OOMHBIX 3aTOTJIEHHBIX OCECUMMETPUIHBIX BO3IYIII-
HBIX CTPYH.

B pa6oTe [18] moka3zaHa mpuHUMITHAIbHAS BO3-
MOXHOCTD YIOBJIETBOPUTEIbHOIO OITM- CAHUS CTPYIi-
HBIX TCUYCHU Ha OCHOBE OOBIYHEIX ITPEACTaBICHUN
o 1udpGy3MoHHOM XapaKTepe nepeHoca cyocTaHIIMU
B TypOyJaeHTHOM nmoToke. OO 3TOM CBUAETEIbCTBYET
U BECh OITBIT MOJYIMITUPUIYECKUX TEOPUI TYPOYJICHT-
HocTu. Ha ocHOBaHMM 3TOro BeIBOMAA MPEI- CTABJISI-
eTCs IeJIeco00pa3HBIM IPUMEHUTH Moieab CITTOHA
[25].

Toraa 3aBUCUMOCTD (.5) MOXHO MPEACTABUTH B
BUJIE:

) R
nin

U, =1, eXp(— i/ (2E2X2)) 7)

rae X — pacCTOsSIHME OT ToJjca CTPYM 10 pac-
CMaTpYBaeMOI0 CEUCHMUST;
L . o
§= \/Eu /” - 00001IEHHBIN KO3hDULUEHT Aud-

dy3uu,
E= u’/ﬁ - UHTEHCUBHOCTb TypOYJEHTHOCTH.

I[lynbcanimoHHasi CKOPOCTh BO3AYIIHON Cpebl
O0OBIUHO pacmpeneaeHa Mo HopMajib- HOMY 3aKOHY C
HYJICBBIM CPEeIHUM 3HAUCHUEM.

VYuecTb BAUsiHUE TYpOYIU3UPOBAHHON BO3AYIIHOMN
cpeabl MOMEeleHUsI Ha pa3BUTUE CBOOOIHON CTpyu
MOXHO cjenyomum oopazom. [TocKoabKy MeXay
TYpOYJIEHTHOCTbIO CTPYU U TYPOYJIEHTHOCTbHIO OKPY-
XKaloIei cpenbl HeT KOPPESIIIUU, MOXHO PacYETHYIO
3a- BUCUMOCTD MPEICTaBUTh B BHUJIC:

»? \

Ugl expl — ,
%ﬁﬁ%—ﬁ | sy ®

st sr k st sr )

rne g, E,, — uHTeHCHMBHOCTB TYpOYIEHTHOCTH
BO3IYILIHOM CTPYU U OKPYXKAIOIIEN Cpeabl.

Eﬁ

Puc. 4. Bo3myiHo-1pIMOBast CTpysI B CITyTHOM (a, 0)
U cHOCSITIeM (B, T) IOTOKaX

MHOrouKcaeHHbIE OMBIThI IOKA3bIBAIOT, YTO MIPO-
(bur N30BITOUHBIX 3HAYEHUIA CKO- POCTHU, TEMIIEpa-
TYpbl U KOHILEHTPALUU IIPUMECH B TypOYJICHTHOM
CcTpye, pacmpocTpa- HIWIIeHCcs B CTyTHOM TTOTOKE
KUIKOCTH, MMEIOT TaKOM Xe XapakTep, KakK U B 3a-
TomJeH- Hoit cTpye [18]. C yuéTtom sToro ¢akTta
MPeACTaBUM PACYETHYIO 3aBUCUMOCTb CTPYU B CITYT-
HOM IOTOKE B CJEAYyIOLIeM BUIE:

quf - Wexprf v )+u., 9)
TR ) L)

IIe WHIEKCHI St U Sp OTHOCSTCS K CTPYe U CITYT-
HOMY MOTOKY.

B kxagecTBe miuTIOCTpaniMyu Ha puC. 4 TIPUBEACHBI
(ororpadum 3agBIMIEHHBIX BO3- TYIITHBIX CTPYI B CITyT-
HoM (a, 06) u cHocsieM (B, ) moTokax. Ha ¢otorpadu-
SIX BUITHO, HACKOJTbKO MHTEHCUBHO ITPOUCXOINT Pa3MBbl-
BaHUE TypOYJIEHTHBIM TOTOKOM 33 IbIMIEHHBIX BO3AYIII-
HbIx cTpyii. DoTorpaduu rmosryyeHbl BaspoIMHAMUYECKOM
TpyOe ¢ OTKphITOI paboueil yacThlo. Beiaepxkka npu
(oTorpacdupoBanHnu O6bl1a paBHa 1 ¢. YCIIOBUS pacIipo-
CTpaHeHWs CTpYyH cienytolnue. JluameTp HauaabHOTO
CeuyeHMsl CTpYyil BO Bcex ombiTax ObLI paBeH 4 mMm. Ha
puc. 4, a — BbICOTa YCThsI CTPYHU Hall ypOBHEM paboyero
crosna h=100 MM, ToIIMHA BHITECHEHUS] MOTPAHUY -
"Horo ciiog  9,=4,25 mm; Ha puc. 4, 6 — h=100 mm,

8,=35,2 mm.

Ha puc. 4, B — HauanbHasi CKOpOCTb CTpyM paBHa 13,3
M/C, CKOPOCTh HEBO3MYIIIEHHO- IO CHOCSIIIIETO TToTOKAa — 4, 1
M/c. Ha puc. 4, r — HauanbHas cKopocTh paBHa 20 m/c,
CKO- POCTb HEBO3MYILIEHHOIO CHOCSIIIIETO ITOTOKa — 4,7 M/C.
Pa3mepsl Monen 3maHust paBHBIL: BEICOTa 50 MM, [UTMHA (TT0-
nepek notoka) — 500 Mm, mmprHa — 250 MM, PacCTOSTHHE
OT MOJIEJIU JI0 YCThsI CTpYyM paBHO 215 MM. KpuBble TuHUM
Ha puc. 4, B, T — OCEBbIC JIMHUM CTPYIA, PaCCYMTAHHBIE TIO
MpUBEIEHHOM B pazaesie 4.4 MeToauKe.

MHTEHCUBHOCTH TyPOYJIEHTHOCTH BO3AYIIIHOTO
MOTOKA B adpoJMHaMU4YeCcKoii Tpyde Ha BbicoTe 100
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MM (puc. 4, a) paBHa 4%, To ke, puc. 4, 6 — 0K0JIO
20%.

MecTHBIE OTCOCHI «OTKPBITOr0» THIA

KOHCTpYKIIMSI MECTHBIX OTCOCOB OITpeAeIIIeTCSI KOH-
durypanmeil TEXHOJIOTUIECKOTO 000PYIOBAHUS U TEX-
HOJIOTUYECKMMM OTepallMsIMU, OCYIIECTBISIEMbIMU Ha
9TOM 000pYI0- BaHUU. 3-3a TEXHOJIOTUYECKUX TPEOO-
BaHUI1 IIOJTHOCTHIO YKPBITh NICTOUHUK BBIIACICHUS BpeI-
HBIX BEIIIECTB BO MHOTHUX CIIydasiX He yIaéTcsI, OCTarOTCST
He3aIINIIEHHBIC TEXHOJIO- TMUYECKUE TIPOEMBI U IIPO-
CTPaHCTBa, Yepe3 KOTOPhIe YaCTh BPEIHOCTEH ITPOHNKA-
10T B pa- 00YYIO 30HY ITPOXU3BOACTBEHHBIX MOMEIICHUIA.
B psine ciyyaeB pUXOAUTCS MIPUMEHSITh «OTKPBIThIE»
MECTHBIE OTCOCHI, KOTIa MEXKIY UCTOYHUKOM BBIIEICHUM
1 TUIOCKOCTBIO BCAChIBAHMSI OTCOCA OCTAETCSI CBOOOTHOE
OT OrpaxkaeHMIt TpocTpaHcTBO. K TakKuM 0TCO- caM OT-
HOCSITCSI BOCHOBHOM 30HTBI pa3HOI KOH(PUTYpaIiuy Hal
I GY3MOHHBIMU WU Te- IMJIOBBIMU MCTOYHMKAMU
BPEIHbIX BbIACICHU.

ITpumecu BbIIEISIOTCS U3 UCTOYHUKOB OOBIYHO B
BuIe (pakenaoB (CTPyil) pa3InuyHOrO MPOUCXOKIAECHHUSI.
3aBUCUMOCTbD, OMMCHIBAIOIILYIO paclpeaeieHue KOHILIEH-
Tpalyy BelllecTBa B (hakeyie Hag UICTOYHUKOM, MOKHO
MOJIyYUTh HA OCHOBE MOJEIU TYpOyAeHTHOM nuddy3umu
Coatrona [25]. YpaBHeHMe TypOyaeHTHON nuddy3un
COaTTOH MOJIYYMI U3 TIPEAMOIOKEHMSI, UTO KaxXKaast MH-
IWBHUAyaIbHas UG GYHINPYOIIas YacTUIIA TBUKETCS
CIy4yaiiHO, MPUYEM €€ KOOPAUHATHI MEHSIIOTCSI CO Bpe-
MEHEM 10 3aKOHY MapKOBCKOTIO CJIyJyaifHOTo mpoliecca.
B cooTBeTCcTBMM C 3TUM OHO sIBJIsIeTCs ypaBHeHUueM Koi-
MOTOpPOBA 151 3TOTO CJIydaifHOTO Tpoiiecca. Takoit Bbl-
BOJI, IIPUBOAUT K CTATUCTUIECCKON MHTEPIIPETAIINN KO-
3GhGUIIMEeHTOB TypOyIeHTHOU Tuddy3nu:

K =do?()/Qd); o7 () =[X(0)-X(O),

rae o2 (t) - Ducmepcus KOOpauHATh UG BYH-
I[I/IPYIOL[Ieﬁ YaCTULBI;

X () — abcuucca nudGyHAUPYIOLIE YaCTULIbI B Te-
KYIIUI MOMEHT BpeMeHH (YepTa Hal BbIpaXXeHUEM B
KBaJIpaTHBIX CKOOKaX 03HavYaeT OMepaluio ocpeaHe-
HUS). AHAJOTUYHBIC 3aBUCUMOCTH TTOJIYIaIOTCS JJIST
KynK,.

Orcroma ciaeayeT, YTO IePBUYHBIM MOHITHEM TP
TaKOM MOJXO/e SIBIeTCs He KOa(d- hULIMeHT TypOy-
JIEHTHOM Auddy3uu, a nucrepcust KOopauHaThbl AU -
GYyHIMPYIOLIEH YacTh- LBl (3aBUCSIIEH OT BpeMEHU
audpdysum).

[TepeHoc BeniecTBa MONepEK MOTOKA XapaKTepu-
3yeTcs NUCIepcueli KeT ObITh BhIpakeHa ypaBHEHU -
eM Teitnopa

tT

GZx(t) = 272!1R(‘rl -1, ‘)dtld‘rz .

CoTTOH [25] npemIoXua allmpoOKCUMHUPOBATH
dyukuuo R() dopmyrnoit

R(t)=1+71/T)",

rae T - HeKOTopoe XxapakTepHoe BpeMs;

n - MoKa3aTeab CTeNeHU, U3MEHSIONIUIICS B TIpe-
nenax ot 0 mo 1.

ITpu 6oabminx BpeMeHax nuddy3uu CoTTOH Mo-
JIyIHIT 3aBUCUMOCTbD ISl TUCTIepCHY 67 (t)

S =82,
rae S - 0000mEHHBIN KodhpuneHT 1udhy3un.
Ipu n=0
S=2u'fi. )

C y‘{éTOM N3JT0KEHHOI'O MOXKHO 3aIliucaTth:
\ \ 2 2
C.,=Cpexp —y/SX)), (12)

nin

c=C, exp(—yz/(ZEzXz)), ()

rae X — paccTosiHME OT IoJjca CTPYM 10 pac-
CMaTpUBAEMOTO CEUECHUS;

E=u'[i — MHTEHCUBHOCTb TYPOYJIEHTHOCTH.

B psime myOnmmKarnii yKasbIBaeTCs Ha CHITBHOE BITMSTHIC
BO3IYIIHOM Cpebl ITOMeIIe- HUIA Ha XapaKTepUCTUKHA (ha-
KeJIOB BBIIEJICHUI U3 pa3HBIX NICTOUHNKOB. Harpumep, B
pa- 6ote [4] BIUsIHME Cpebl Ha TETJIOBYIO CTPYIO XapaKTe-
pU3yeTCs CIAYIOIIM 00pa30M: IIPU CPABHUTEIBHO HEBBI-
COKOM YPOBHE TypOyJIEHTHOCTH HapyITeHIe (hOpMBI TSILTO-
BOU CTPYH MOXET HOCUTB TTIepUOIMIeCKIil xapakTep. Ho
10 Mepe JATBHEUIIIETO YBETMUEHMS TypOYIEHTHBIX 00pa-
30BaHUI HACTYIAeT TaKOW MOMEHT, KOra GJaroiapst BO3-
pocieil TypOyJeHTHOCTU CPeNlbl TEMIOBOM MOTOK CTaHO-
BUTCS Y2K€ TTOJTHOCTBIO OECITOPSITOYHBIM.

PacuéTHyro 3aBUCUMOCTb, YYUTHIBAIOLIYIO BJIMSI-
HUE TypOYIM3UPOBAHHON BO3MYIITHON Cpeabl ITOMe-
IIeHWs Ha pa3BUTHe akeia MpuMeceit, MOXKHO ITpe/-
CTaBUTH B CJIEAYIOIIEM BUIE:
|[ 1 ( ¥ 2 ﬂ

C =C exp— | y

X,y max 2I+H2 (Ez +E2 ) 2 2 2 ‘>
O T

rae HX v =z + hl‘l — CyMMa paCCTOHHI/Iﬁ OT UC-
TOYHHMKA OO pacCMaTpuBacMOro CCYCHMUA 1 IOJI0C-

HOTO paccTOsTHUS (TMOJIOCHOE pacCTOSIHUE B 001IeM
ciaydae He onMHaKoBo 1o ocsim OX u OY);
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E; Esr - HHTEHCHUBHOCTb TYpPOYJIEHTHOCTH
dakesa BBIACICHUNA U CPEIbl IIOMEIIEHUSI COOTBET-
CTBEHHO.

JITMHY TIOJIIOCHOTO OTpe3Ka him MoXHO orpese-

JIUTh U3 COOTHOIIeHUS [21]:
sx,/1=0.29,

rae | — xapaKTepHBI pa3Mep UCTOYHMKA.

Ha puc. 5, a npuBeneHa pacuéTHasl cxema co-
OCHO PaCIOJIOXEHHBIX OTKPBITOIO MECT- HOTO OTCO-
ca M UICTOYHMKA MMPUMECH; Ha pUc. 5, 0 u3odbpaxeHa
MOBEPXHOCTb paclpenene- HUsl CyOCTaHLUI B MO-
NepeuyHoOM ceyeHUM akea.

B nmuteparype npemiararoTcs pasHble 3aBUCHUMO-
ctu 11 pacuéra 3POEeKTUBHOCTH «OTKPBITHIX» MECT-
HBIX OTCOCOB (KaK IMpaBUIO, SBJISIONIAECs Oojiee Win
MeHee YIaYHBIMUA SMIUPUICCKUMU TTPUOIIMKEHUS -
Mu). Yarie Ipyrux MCHoyJb3ylTCs 3aBUCUMOCTH,
OCHO- BaHHBIe HAa DYHKLMU pacripeneaeHus BeitOy-
na-Tuenenko. Hanpumep, B paborax [26, 27] ucnosb-
3yeTcs CIeAyIolee BeIpakeHMe:

=1-ex [ av, —|,
n=l-exp, ( )"J

rae a (C/M) U n - MHOXMTEJb U TTOKa3aTesb cTe-
MEeHU, COIacylollre 3KCIepuMeHTalbHbIe TaHHbIE
UCTIBITAHUN MECTHOTO OTCOCA C TUMOTETUYECKOU
SKCIOHEHIINAIbHON 3aBUCUMOCTHIO OT CKOPOCTH
[26].

IIpu n=1 pacnpenenenue Beiidynna-THeneHKo
MmpeBpaliaeTcs B 3KCIIOHEHIIMalbHOE, a MPpU N=2 — B
pacnpeneneHue Panes. dyHkuus pacnpeneeHus
Beitbynna-THeneHKO B TEOPETUUYECKUX UCCIEa0Ba-

samoe ¥ 1

Puc. 5. Pacu€tHast cxema pacIiosioXXeHUs! OTKPBITOr0 MECTHOTO
0TCOCa HaJl MICTOYHUKOM BBIIETICHIST CKAISIPHBIX CyOCTaHIII
(a) ¥ MOBEPXHOCTD pacIpee/IeHHs1 CyOCTaHLIMIM B
MOIePeYHbIX ceueHUsIX (pakesnoB (0)

HMSIX UMEEeT BeChbMa OrPaHUYECHHYIO 00JIACTh MPU-
MEHEHMS W MCIIO0JIb3yeTCs IJIaBHBIM 00pa3oM B T€O-
pun HanékHOCTH. [ITOTHOCTE pacTipencIeHIs UMe-
eT CJIOXHBIN BUM, CpeaHee 3HAUCHNE U JUCIIEPCUS
BBIpaxarTcs yepe3 [aMMa-(pyHKIINO.

ABTOpBI pabOTHI [26] CYMTAIOT, YTO HEOOXOIUMO aHa-
JINTUYECKU CBSI3aTh 3(h(PeKTUB- HOCTb Y/IaBJIMBaHMUSI BPEIl-
HOCTH C TUIIOM MECTHOI'O OTCOCA, ero KOHCTPYKIIUEH,
TCOMETPH- YeCKMMH pa3MepaMU, XapaKTepPOM PacIipo-
CTpaHeHUsI BpeIHOCTH (TerioTa, 1 dy3us ), CKOPOCTbIO
BCACBIBaHMSI, a TS TIepeMeIIaeMbIX KOHCTPYKIIUMN — C
pPacCcTOSTHUEM OT MCTOY- HUKA IO BCAChIBAIOIIIETO CEUCHUSI.
Ho nipeanoxxenHast aBTopaMy MeTOAMKA pacuéra He OT-
BeuaeT chopMYyJIUPOBaHHBIM TpeboBaHMUSAM. O BIMSHUN
OKpPYKaOIIEel Cpeabl Ha pacpo- CTpaHEHUE BPETHBIX
BBIICJICHUI 31eCh HE YITIOMUHAETCS.

D(PPeKTUBHOCTb MECTHBIX OTCOCOB LIEJIECO00pPa3ZHO
U3y4daTh C MO3ULUI TeOpUU Be- posiTHOCTeil. Paccmo-
TPUM TIPOLIECC YIaBIMBAHUS MECTHBIM OTCOCOM BbIJIE-
JICHUI U3 1c- TouHuKa (puc. 5, a). [Ipenmonoxum, 4To
BBIICTMBIIASICS M3 MUICTOYHUKA MHIWBUIYaTbHAS 9aCTH -
11a N IBUXKETCS B CTOPOHY OTCOCA, CIIydyaliHbIM 00pa3oM
OTKJIOHSISICH B CTOPOHBI. ClTydaifHbIe IBVDKEHUST YACTHIIBI
OMUCHIBAIOTCS 3aBUCUMOCThIO (12). BeposTHOCTh mormna-
JMaHUs YaCTUILIBI B TNIOCKOCTh F BcachIBaroIero oTeep-
CTHSI OTCOCA paBHa:

nzl—exp[—(avo)n} (15)

Ecnm yactuiia 1ocTUrIa IJIOCKOCTH BCaChbIBaHUS, OHA
YBJIEKAeTCS BO3MYIIHBIM ITOTO- KOM YAQJISIEMOTO OT OT-
coca Bo3myxa.

BeHTUAg1IMOHHBIE CUCTEMBI 00JIaIal0OT CBOMICTBOM
SPrOAMYHOCTI: MOXKHO paccMaT- pUBaTh IBIKCHIE MHO-
JKECTBa HE3aBUCUMBIX YaCTUII WJIM TIOCJIeI0OBATEIbHOE
JBIKEHUE OTIEJIbHBIX YaCTHUII. ECir yacTUIIbI BhITycKa-
FOTCSI OJTHA 32 APYTOiA, TPU OOJIBIIOM YMCJIE UCTIBITAHU I
MOXHO TTOACYUTATh KOJIMYECTBO YJIOBICHHBIX YACTHUIL U
(B COOTBETCTBHMU C 3aKOHOM OOJIBIINX YMCET) HANTHU Be-
POSITHOCTD MOTIAJaHMsI YaCTUIIBI BO BCACHIBAIOIIIECE OT-
BEPCTBUE OTCOCA. DTa BEPOSATHOCTD siBjIsieTcs: ahdek-
TUBHOCTBIO U3y4yaeMoro orcoca. Ta- KuM o6pa3om, Be-
posiTHOCTh P momagaHus 4acTUll B MJIOCKOCTh
BCacbhIBaHMSI TPAaBOMEPHO paccMaTpuBaTh Kak a(pdex-
TUBHOCTb YJIaBJIMBaHUS BhIACICHNH 13 UCTOYHMKA. Ecim
TLTOC- KOCTh F TIpenmcTaBisieT co00ii KpyT, peleHNe ypaB-
HeHus (15) 3anuceiBaeTcs B BULE:

- ﬁ‘=1—exp['—‘R2 /(zH?cZ'J) X

rae R — paauyc BcachbiBaloIero OTBEpCTUs;
6’ - aucrepcusi.
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BcacwiBaromuii haken yBermuunBaeT 001acTh Bca-
CBhIBAHMSI, YTO MOXKET OBbITh YUTECHO IyTEM BBEACHUS
HEKOTOPO# (hYHKIIMH OT pacxola yIalsieMOTro BO3-
nyxa. Torma MmoJiydeH- HYIO 3aBUCHMMOCTh MOXHO
MPEICTaBUTh B BUJIE:

”=1— xp| - I (L) ]; (16)
el

rne H,,=h+h,- - paccTosiHMe OT mosioca 10
MJIOCKOCTH BCAChIBAHUA MECTHOIO OTCOCA;

L _ orHOCHTENBHBII pacxo BO3AyXa, yAadsieMo-
'O MECTHBIM OTCOCOM;

St - 00001EHHBIN KO3hPULIMEHT 1UbDYy3Un 11T
daxkena cyoCTaHIMI U Cpeabl ITOMEIIEHUSI COOTBET-
CTBEHHO.

B kauecTBe xapakTepHOTIo pacxoja Bo3ayxa, yaa-
JISEMOTO MECTHBIM OTCOCOM, MPUHST pacxXo, Npu
KOTOPOM yJIaBJIMBAaeTCs MOJOBUHA BbIACICHUN U3
WCTOYHUKA.

Ecnu BcacwIBarolee oTBepCTUE UMeeT (popmy
MPSIMOYTOJIbHUKA, PACTTOJOXEHHOT0 COOCHO C UC-
TOYHUKOM, 3aBUCUMOCTD JJIs1 pacuéTa a(ppeKTUBHO-
CTU yJaBAMBaHUs MIPUMET BUMI:

|
@, ,

2 2 2 2
LHXJSF +S2 J Lhry,/sr +52 J

PEEESEN

n=4d, 17

N

rie q’o(x):ﬁ!exp(—%}“ - uHTerpan Jlannaaca
(nau MHTETrpal BEpOSITHOCTEN);

I, b — nnuHa (mapamienbHo ocu OX) U mMpUHA
MIPSIMOYTOJILHOTO OTBepCcTHs oTcoca (1 b).

11 MECTHOTO orcoca ¢ KBajapar-
HBIM  BCACBIBAIOIIUM OTBEPCTUEM  pacuéTHas
dopmyna npuMeT BUL:

e S

2( ) (18)
n=4®,\- f L [ HNS, +8, )

rae | — IrmHa CTOPOHBI BCACHIBAIOIIIETO OTBEPCTUS
oTcoca.

Eciu mpsIMOYTOTBHBIN OTCOC CMEIIEH B TIJIaHE OT-
HOCHMTEJbHO UCTOYHMKA (KaK IMTOKa3aHo Ha puc. 6),
3¢ OEeKTUBHOCTD yIaBAUBAHUSI MOXHO pacCYUTaTh
o CIeayIolei 3aBUCUMOCTH:

O] 0[SO o (10 D)
T ] <

(19)

TIE X[.X5.Y|, Y5 - KOOPAMHATBI TOUEK MEPECEUEHUs
COOTBETCTBYIOIIMX CTOPOH IPSAMOYTOJbHUKA (MU

¥y

¥

Xy

b o

Puc. 6. PacrionoxeHne NCTOYHNKA BBIZICJICHUI 1 MECTHOTO
OTCOCa B IJIaHE

MX MPOJOJKEHUI) ¢ OCSIMU KOOPAMHAT, IpUYeM
x1> x2,y1 >y2;

Se= S, +5,, o, = S, +5, .
H, H,

®opmyna (19) cripaBeIBa HE3aBUCHUMO OT B3aMM-
HOTO pacIojioXXeHus oTcoca F u nctouHuka (rpu yuyere
3HAKOB KOOPAMHAT).

IIportiecc ymaBiuBaHUs BPeIHOCTEM IIPEeaCTaBIISIETCS
cienyomum odbpazom. Korna

(hakes JocTUTACT MJTIOCKOCTH BCACHIBAIOIIIETO OTBEP-
CTUSI, yIaJISIeMbIil BO3IYIIHBII ITOTOK 3aXBaThIBAET TY €TO
YacThb, KOTOpasi Ha MOBEPXHOCTU pacIipeaeeHus cyo-
cTaHUMA (puc. 5, 6) orpaHUYeHa pa3MepamMu 00J1acTu
BCacChIBaHUS MECTHOT'O OTCOCA.

H71st coTtocTaBIeHUS TTOJIYICHHBIX 3aBUCUMOCTEH
C OTIBITHBIMU JTaHHBIMH HCITOJIb30- BaJI Pe3YIBTAThI
9KCIEePUMEHTOB, MIpUBEAEHHbBIE B padoTe [27]. DKc-
MEPUMEHTHI B 3TOI paboTe BBHIMOJHSINUCH B Jlabopa-
TOPHBIX YCJOBUSIX, ICTOYHUK U MECTHBIE OTCOCHI Pa3-
HOM KOH(UTYpalluM YCTaHABIMBAJINCH B BRITSKHOM
mKady.

W cTouHUK npeacTaBiisii cOO0H MeTaTUYECKUI KO-
pOo0 KBaipaTHOTO CEUYEHMS B TUTAHE C Pa3MEPOM CTOPOHBI
0,15 M. BepxHsg cTteHka nepgopupoBaHa 1 3aTSHYyTa
MapJieii B He- CKOJIBKO CJIO€B. B kopoO nonaBaniu aMMu-
aK, KOTOPBI BBIACISIICS paBHOMEPHO CO Bceil repdo-
PUPOBAHHOM ITOBEPHOCTU MCTOYHUKA. [a3 BBIIEIISIICS C
HEKOTOPOI HaYaJIbHOM CKO- POCTBIO BCIIEACTBUE CO3Aa-
BaBIIIETOCS] BHYTPU KOopo0a aaByieHus1. MeCTHBII 0TcoC
KBaJpaTHOTO ceueHus B riaHe umen pasmepsl (0,3 0,3)
0TCOCAa ¥ U3 BBITSKHOTO 1Kada. M2 . Bo3nyx ynansiim ot
MECTHOTO
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Puc. 7. 3pdeKTUBHOCTH MECTHOTO OTCOCA B 3aBUCUMOCTH OT
pacxora ynaiasieMoro Bo3myxa 1 Typ- OyJIeHTHOCTH cpebl [27]

O0bEM yaansseMoro u3 mkada Bo3ayxa COCTaBJISLI
870 M3 /4, ipu 3TOM BHOCHMas B 00BEM 1LIKada SHEPTUs
paBHstack 0,005 Mm2/c3, ko3 duiimeHT TypOyISHTHOTO
obmeHa o611 paBeH 0,0075 m2/c. B psime onbITOB B 1a00-
paTOpHOE ITOMEIIICHIE C TTOMOIIBIO PEITUPKYIISIITOHHO-
ro BEHTWJISITOpA BHOCUIACH DHEPI U B KojindecTse 1,26
M2/c3. KoHlleHTpal1io aMMyaka B y1aasieMOM BO3IyXe
U3MEPSUTU TMHEWHO-KOJIOPU- METPUUECKUM METOIOM.

Ha puc. 7 B rpapmueckoii ¢popme npuBeaeHbBI pe3yJib-
TaThl OTHOM U3 CEPUI OIILITOB, 3aMMMCTBOBAHHLIEC U3 CTA-
11 [27]. Ha puc. 8 oImbITHBIC TOUKM W3 pUCYHKa 7 Ha-
HECEeHbI Ha BEPOSITHOCTHYIO CETKY (Ha OCU OpIMHAT OT-
JIOKEHBI KBAHTWIIN t).

Xopoiiiee MpUOIMKEHUE K OMBITHBIM TOUKaM MOKa-
3aJl jorapudMudyeckuii TpeHa (JMHUM Ha puc. 8). U3
ypaBHEHUS TPEHA IMOJIYUYWIM CpeaHee 3HaUYCHUE pac-
xoja ynagseMoro Bo3zayxa L0 , mMonoxXuB 3HaueHUE
KBaHTWJIS (U1 3(PHEKTUBHOCTU

IMonenuB ombITHBIE 3HAYEHUST pacxola Bo3oyxa Ha
COOTBETCTBYIOIIME CPEeIHUE 3HAYCHUS, MOJIYIUIU OT-
HOCUTEJIbHBIN pacXo/ BO3AyXa, yIaaseMOro OT MECTHO-
ro oTcoca.

3aMeTUM, 9TO HEKOTOPBIC aBTOPHI B KAUeCTBE Mac-
ITaba MPUHUMAIOT HEONPEAEAEHHBIN pacxoi BO3ayXa,
0o0ecreurBaroNIni TIOJTHOE YIaBIMBaHUE MECTHBIM OT-
CcocoM BpeaHocTeill. B paccmaTpuBaeMoii MeToauKe pac-
xon L, umeet gcHbll GU3NYECKUI CMBICT U CPaBHU-
TEJIbHO TIPOCTO BBHIYMCIISICTCS: 3TO MeAMaHa pacIpee-
JICHUSI pacxoja yoaJsieMoro OT OTCcOCa BO3ayXa IIpH
HeusMeHHbIX mapamerpax H , 1,

Ha ocHOBaHMM 3KCITepUMEHTATbHBIX JAHHBIX MOXK-
HO ompeaeauTsb Bua 3aBucuMoctu f L . YuutsiBas To
0OCTOSITEILCTBO, UTO B BEPOSITHOCTHOI CETKE ypaBHe-
HUE JIOTapu(MMUUIECKOTO TPEHIa XOPOIIIO OMUCHIBACT

-
' ' I
14 e — o T

11 | -rﬂ? -if""-"u
= =

|
s om0 s fowm

)
i

i MNE &

Puc. 8. Jlunuu TpeHaa, MpoBeaEHHBIE TTO OTTBITHBIM TOUYKaM
U3 pUCyHKa 7

OITBITHBIE TOYKH, 1IEJIECO00Pa3HO MPUHSTH 3aBUCUMOCTh
f L Bcenyouiem Buae:

f(L)=IL+k.

Torna paC‘IéTHaH 3aBUCHUMOCTD ITPUMET BU:

n=4q>70(1-(1nL_+k1)/(sz S?+Sfr)), (20)

3nech ki, k, - onbITHbIE KOADPULMEHTBI.

[TpuMeM B COOTBETCTBUU C pEKOMEHIAIISIMUA aBTO-
pa pabortsl [20] s=0,082. JIyimHa cTOpOHBI OTCOCAa paBHA
0,3 M, miuMHa CTOpOHbI MCTOYHMKA paBHa 0,15 M.
Torma #,=0,265% H,=0,465 wm, H,=0,615 m. Wu-
TEHCHUBHOCTb TypOYJIEHTHOCTU MOTOKA B BBITSXKHOM
mkady os1a mopsiaka 0,009. 3HaueHUsT pacUETHBIX Ma-
pamMeTpoB IpUBEAEHBI B Tabauue 3.

Ha puc. 9 Ha ocu abcirce HaHeCeHBI 3HAUYCHUS OT-
HOCUTEJILHOTO PacXojia BO3/yxa, yIaasieMOro OT MeCT-
Horo oTcoca. OTpe3Ku JIMHUI ITOCTPOEHBI TT0 (hopmyJie
(20). dnsg cpaBHeHUSsT ¢ puCyHKOM 7 Ha pucyHke 10 B
PaBHOMEPHBIX KOOpAMHATaX HAHECEHBI TE K€ OTBITHbIE
TOYKH, HO JIMHUU ITOCTPOEHHI 1o (popmyte (20).

Tabauya 3

3HavyeHus pac‘léTHl)IX mapamMeTrpoB

Sz - \lsr * S:r kl k2

Ne| Ly, m3/u H

1 64,33 0,465 0,116 2 11,5208
2 121,13 | 0,465 0,138 2 9,2356
3 16921 | 0,615 0,116 2 8,3901
4 | 28232 | o615 0,138 2 6,7801

HoroaHuTeIbHbIC BO3MYIIIEHMS], BHOCUMbIE BEHTH -
JIITOPOM B BO3IYX JIJAOOPATOPHOTO TTOMEIICHMSI, YaCTHY-
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Puc. 9. OnibITHBIE TOYKYU U3 PUCYHKA 7 HAHECEHBI Ha BEPOSIT-
HOCTHO-JIOrapu(pMHUUec- KyIO CETKY

HO TIPOHUWKAIOT B JJAOOpATOPHBIN IKad U yBeIUUU-
BalOT B HEM TIOJBMKHOCTH Bo3ayxa. [1o Hammm oreH-
KaM B 3ToM ciydae B mkadySsr =0,076.CymmapHoe
3HaYeHHUe 00001EHHOTO KoadduinmeHTa nuddysuu
S =0,1382, To ke 0e3 BHECEHUSI IOMTOJIHUTEILHOM dHEP-
run S =0,116.

IMpennaraemast MeToauKa OLIeHKU 3(PPeKTUBHOCTU
MECTHBIX OTCOCOB SIBJISIETCS B JOCTaTOYHOI Mepe O0IIeH,
[I03TOMY MOXET ObITh IPUMEHEHA K IPYTUM BapyuaHTaM
B3aMMHOTO PAaCTOJIOKEHUS UCTOYHUKOB M MECTHBIX OT-
COCOB.

ITocKobKy ITOTYIHNTH O0IIIee PeIIeHNE IJIsT BCeX KOH-
CTPYKLMI BEeHTWISIIIUOHHBIX YCTPOMCTB HEBO3MOXHO, B
KaXXIIoM KOHKPETHOM cJiydae HeOOXOAMMO BBITIOJHSITh
9KCIEPUMEHTAIbHbIE UCCIEIOBAHMS HA MOJEISIX WU B
HaTYPHBIX YCJIOBUSX C LIEIbIO OMpPeneIeHUs] 3HaUeHU I
BXOJISIINX B paCYETHbBIEC 3aBUCUMOCTU KOI(DDUIIMEHTOB.

3aKkioueHue.

B psine nyonukaumii, HarmpuMmep, B padotax [30, 31],
paccMaTpUBAIOTCSI pa3iMYHbIe CXEMbI BO3IyX0Opacipe-
JICIUTE/IBHBIX U BHITSKHBIX YCTPOMCTB B IIPOM3BOICTBEH -
HbIX [IOMEILEHUSIX U IIPeIaraloTCcsl paC4E€THbIE 3aBUCH-
MocTu. Ho Tipy mostydeHnM 3THX 3aBUCUMOCTEI OBLTN

=Ty
POy I ) .l T S
LA T
o

Puc. 10. I'padpuku nocTpoeHbIHbI 110 (hopMyIie
(2) B aHAJIOTMYHBIX PUCYHKY 7 KOOpAMHATAX

YUTEHbBI HE BCE YCJIOBUSI OMHO3HAYHOCTHU, & UMEHHO: He
YUUTHIBAIOCH BIUSTHUE TYPOYIU3UPYIOIIMX BO3AYIITHYIO
cpeny HakTopoB, ACHUCTBYIOLIMX B LIEXaX MPU OCYIIECT-
BJIEHUU TEXHOJIOTU-YECKUX ONepaluil, 1 aHAIOTUYHOE
BJIMSIHUE TIPUTOYHBIX U TETJIOBBIX CTPYI, BO3MYIIHBIX
3aBec U Ip. BenenctBre aToro pe3yabraThl pacu€TOB MO-
TYT OTKJIOHSITBCS OT PEATbHBIX ITApaMETPOB BO3AYIIHBIX
TeueHU (B CTOPOHY 3aBbllIeHUST 3 MEKTUBHOCTH) TEM
OoJbllIe, YeM UHTEHCUBHEE IENCTBUE TYPOYIUZUPYIOLINX
(haxKTopoB.

W3noxeHHBIE B 3TOM CTaThe METOAUKHU TTO3BOJISIIOT
OLIEHWBATh U YIUTHIBATH B PACUETAX HETATUBHOE BIIUSTHUE
MOBBILLIEHHOW TypOYJIE€HTHOCTHU BO3IYIIHOM Cpebl TPo-
MU3BOJICT-BEHHBIX IOMEIIEHUI Ha XapaKTepUCTUKHU JIO-
KaJIbHBIX BEHTUJISILITOHHBIX TTOTOKOB U BO3lyXOOOMEH B
uesioM. Mcronb3oBaHUEe 3TUX METOAMK MPU MPOEKTUPO-
BaHUU BEHTWISIIIMOHHBIX CUCTEM MTO3BOJIUT MPUOIU3NUTh
pacuMThIBAMbIC TTAPMETPHI K XapaKTePUCTUKAM pealb-
HBIX TeUEHUI. B CBSI3U ¢ 9TUM MpencTaBisieTcs Leaeco-
00pa3HBIM MMPOU3BECTU KOPPEKTUPOBAHUE CYIIECTBYIO-
LIMX WK pa3padoTaTh HOBbIE METOIMKHM pacyETa Xxapak-
TEPUCTUK BEHTWISILIMOHHBIX TeUeHU I 1 3(D(HEeKTUBHOCTH
JIOKQJIU3YIOIIUX YCTPOUCTB C YIETOM BIUSIHUS TYpOyTu-
3UPOBAHHOI CPe/Ibl BEHTWJIMPYEMBIX TTIPOU3BOACT- BEH-
HBIX ITOMELIEHUIA.
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