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V]IK 627.8.034.7

O dopme monepevHOro ce4eHus yCTOMIMBBIX
3eMJISTHBIX KaHAJIOB

darxy/uiaes A., Akaazapos O.

TUUM, Huxke-Amynapsunckoe BYUC

Kanansl B 3emiistHOM pyciie UMEIOT HauOoJjblllee pacHpoCTpaHEHHE B CTpaHax
Mupa. ITO OOBACHIETCS, MPEXKIEC BCEro, UCTOPUUYECKUMH NMPUYNHAMH, TaK KaK MOTpeo-
HOCTh B CTPOUTEIBCTBE OPOCUTEIBHBIX CHCTEM MpEAIlIecTBOBaNa PAa3BUTHIO TEXHUYE-
CKUX CpCACTB, HCOGXOI[I/IMI:IX I CO31aHHusI KaHaJOB 60.]166 COBCPHICHHBIX KOHCTPYK-
IIHAH.

3eMIISHbIE KaHAaIbI COOPYXKAKT U B HACTOAIICC BPEMS, ITIOCKOJIBKY UX CTPOUTCIIb-
CTBO MO TEXHUKO-3KOHOMHMUYECKUM IOKa3aTeasIM 00XOAUTCS 3HAUUTENbHO JCIIEBIIE, YEM
HWHBIC KOHCTPYKIHU.

OnHako, KaHabl B 36MJISTHOM pYCJie UMEIOT PsiJl HEIOCTATKOB: OHU TOJIBEP>KEHbI
pPa3MbIBY U 3aUJICHUIO JIOKA U.T.J.

OTpunaTtenabHble KauecTBa KaHAJIOB B 3€MJISHOM pyclieé B 3HaYUTEIbHON CTENIEHU
YMEHBIIAIOTCS NPU BBIMOJIHEHUH TPEOOBAHMM, MPEIbABIAEMbIX K HUM IPH MPOECKTHUPO-
BaHUM U MPABUIBHOM HM3y4YeHHH (POPMUPOBAHUS KMHEMATUYECKHX XapaKTEPUCTHUK IO-
TOKa.

Kaxk u3BecTHO, pycio kaHaja U MOTOK, COCTABJISIS €UHYIO0 CUCTEMY, HAXOJATCA B
HENPEPHIBHOM B3aUMOJICHCTBHH. DTOT MPOLIECC 3aBUCUT OT MHOTHX (DaKTOPOB, IIaBHBIM
o0pa3om, OT rpyHTa JioKa KaHaja, paclpeeieHuss CKOpOCTel, pexuma ABUKEHUS, O]
KOTOpOE PYyCJIO MPUHUMAET PA3IMYHbIC KPUBOJIUHEIHBIE (DOPMBI.

Jlnst ycTOWYMBBIX pycil 3Ta ¢opma JO0HKHA COOTBETCTBOBATh KWMHEMATHUECKOU
CTPYKTYPC IMOTOKA U OKA3bIBATh HAMMCHBIIICC COMPOTUBIICHUC ABMXKCHUIO ITIOTOKA.
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Jlns onpeneneHus yCTOMUMBON (OPMBI CEUCHHSI KaHAJIa B 3€MJITHOM PYCJI€ HC-
XOJIMM U3 YPAaBHEHUS JBUKEHUSI BA3KOU JKUJIKOCTH C yYETOM KHHEMAaTHUECKUX XapaKTe-
PUCTHUK MOTOKA.

OTAMYHUTENBHON CTOPOHOMN MpeJIaraeMoro mojaxoja SBIseTCsS TO, UTO 3/1eCh 3a-
paHee He 3amaeTcsa popma MOMEPEYHOTO CEUCHUS KaHalla, a OHA BBITEKAET HEMOCPEACT-
BEHHO U3 CaMOI'0 YpaBHEHHMS JBM>KEHUA MOTOKa [1].

B cnydae ycTaHOBUBIIETOCS PAaBHOMEPHOTO ABWIKCHHUS YpPaBHEHUE IBUKCHUS
NpUHUMAET CIAEAYIONINI BUI:

2 2
u(a LS LU =—pg (1)

Pemas ypaBuenwue (1) npu cieayOmuX rpaHAYHBIX YCIOBUSIX:
u =0 Ha KOHType ceueHus pycia;
ou d

=0, —=0nz=0, =0 2
Y ady : 0z @)

31€Ch OCh 0z- HAIIPaBJICHA 110 BEPTUKAJIU, OCh 0) - 110 TOPU3OHTAIIN IIOIIEPEK I10-
BEPXHOCTH MOTOKA.
[Tonyuum cienyroiiee BbIpaKeHUE:

o s )
chfmhf chfblch(hl

Kak BugHO, 3Ta QyHKIUs yaoBiaeTBopsaeT nudpdepeHnanbHomMy ypaBHeHuio (1)
U rpaHu4HbIM ycnnoBusaM (2). Toraa, cobmrogas ycioBrue NOCTOSHHOCTH CONPOTHUBIICHHUS,
ypaBHeHHe (3) onuckIBaeT BUA (OPMBI CEUCHHUS:

ch\fy 1 ch\fz 1
-1=0 4
ch\fb 1 ch(h 1

Omnpenensis 3HaueHue h, B 3aBUCUMOCTH OT JONMYyCTUMOTrO KacaTelIbHOIO Hamps-
KEHHUS s 3aJaHHOTO TPYyHTAa, (QYHKIUIO (OPMBI CEYEHHUS MOXKHO IPEACTaBUTH B
CIEAYyIOLIEM BUJIE:

I 3
ch |2y - — VA yen [ Eh o1y 41 (5)
# ch /zh _ 1 #
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Torna:
ch\/Tz—l
arcch (1—’2)x(ch\/§b—1)+1
ho [ —h -1
g T
u
U
ch az — 1
arcch l- ———— I\ (chab-1)+1
y = [( chah—l) ( ) j (7)

a

rjae b — mupuHa KaHana, h - rmyOuHa KaHana.

¥
s

Puc. 1

[Ipennoxxennass GyHKIus 11 GOpMBI CeueHHUs KAaHAJIOB IOJyYe€HAa HAa OCHOBE
MOJIeTH TypOYyJIEHTHOTO ABMKECHHS, C YI€TOM KHHEMAaTHUYECKIX XapaKTEPUCTHK MOTOKA.
YHuBepCcaNbHOCTh MO/IX0/1a 3aKI0YAETCs] B TOM, YTO 3JIEMEHThI ()OPMBI CEUECHHUS KaHala
BBITEKAIOT U3 CaMOTO YPaBHEHHUsS IBWKCHHS, C y4eTOM (aKTOPOB, XapaKTEPU3YIOIIUX
3JIEMEHTHI IOTOKA H pycJa.

B mensix mpoBepkM HaIEKHOCTH TMPEMIOKECHHBIX 3aBHCHMOCTEH, a TaKKe s
CPaBHHUTEIBHOTO aHAJIHM3a CYMIECTBYIOUIMX METOAOB pacdera HMCIIOJIb30BaHbl, B OCHOB-
HOM, HaTypHbIE JaHHbBIE, OJyYeHHbIe Ha KaHanax [lapkeHT u MupHIIKop, a TaKxe JTaH-
HBIE IPYTUX UCCIIEIOBATEIICH.

AHanu3 JaHHBIX HATYPHBIX U3MEPEHHH MOMEPEYHbIX CEYECHUI KaHAJIOB IOKA3bI-
BAET, YTO, HECMOTPS HA TO, YTO KaHAJbl IPOCKTUPOBAINCH KAaK MHKEHEPHBIE COOPYIKE-
HUS C YETKO PETrJIaMEHTHPOBAHHBIMHU CKOPOCTSIMHU, PACXOJOM M TITyOMHOH, UX pycia Jie-
(GopMHpOBaTUCH IPU B3aMMOACHCTBUU C TOTOKOM, YTO MPHUBEIO K HEKOTOPOMY H3MEHe-
HUIO TEOMETPUUYECKUX U KUHEMAaTUYECKUX MMapaMeTPOB KaHaJoB [2]. DTO CBsI3aHO C TeM,
YTO MPH MPOSKTHPOBAHNYU KaHAJIOB CHavaja BRIOMpPAETCs BU MONEPEYHOr0 CEYCHHS Ka-
HaJa, a MOTOM 3JIEMEHTHI BEIOPAHHOTO CEYCHHS OIpPEACISAIOTCS IyTEM CPEIHE - CTaTH-
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yeckoro ompenenenus. [Ipu Takux ycnoBusx HapyuiaeTcss xoa (GopMUpoBaHUS (OPMBbI
pyclia, KOTOpOe JOKa3bIBAETCS HA OCHOBE SKCIEPUMEHTATbHBIX U HATYPHBIX HUCCIEI0BA-
HUW MHOTUX YUYEHBIX.

o . b(m)
-5 q 5 10 15 20 30

® “h(m)

—&— o pacueTty = o npoekTy HatypHble

Puc. 2

Kak nmokaspiBaloT pe3ynbTaThl HATYPHBIX U J1aO0OPaTOPHBIX MCCIIEIOBaHUM, KaHa-
JIbI, ITPOXOOAINUC B 3CMJITHOM PYCJIC, BCCTAa MOABCPIKCHBI pa3MbIBY HUJIN 3aUJICHUIO.

Takum oOGpaszom, Mpu BEIOOpPE YCTOMYHMBBHIX (HOPM MOTMEPEIHOTO CEUCHUS KaHAIOB
HGO6XOI[I/IMO YUYUTBIBATH KMHCMATUYCCKUC XAPAKTCPHUCTHUKU IMOTOKAa COTJIACHO YpPaBHC-
Huro (1). Kak mokas3siBalOT HaTypHBIE MCCIIEAOBAHUE HA KaHalle MUPHUIIKOP, TaKOE ce-
YECHUC - OIITUMAJIBHO U UMECT 6011]:;]_]_[06 MpaKTUYICCKOC 3HAYCHUC MIPU CTPOUTCIILCTBC U
PEKOHCTPYKIIMH OPOCUTEIHHBIX KaHAJIOB B 3€MJISTHOM pPYCII€.
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