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OCOBEHHOCTHU TEYEHMUS T'A3A
B 3A30PE 'A3OCTATUYECKOI'O TIOAIIUITHUKA

B.JI. Kontokos, kano. mexH. HayK, OOYyeHm, OeKaH,

E.B. Bocamwvipesa, accucmenm, KMT,

2. Kepuv, Yrxpauna

Jlns aHanu3a TedyeHUi rasa B 3a30pe ra3ocTaTH4eckoro
MOJIIMITHUKA HCIOJIB3YIOT MHTETPUPOBAHUE YPABHEHUI
Haspe-Ctokca [1]. OgHako OO HACTOAIIETO BPEMEHH HE
HalJeHbl METOBI MHTETPUPOBAHKS STHX YPaBHEHUH B X
obmem Buae. TOABKO 11 HEKOTOPBIX YacCTHBIX CIIydaeB
TEUCHHUS BSI3KOHM XKHUIKOCTH HaHIEHBI PELICHHs, HO CPean
OTUX YaCTHBIX CJIy4YacB JIUIIb HCMHOI'ME HEC HajlararoT
HUKaKHuX OI‘paHl/I‘-IeHl/II‘/II Ha BCJIMYMHY BA3KOCTHU.

Juis uHTerpupoBanus ypaBHeHuil HaBwre-Crokca uc-
MOJIb3YIOT YNPOIIEHHbIE MOJENU TedeHus. Tak, Ams JBU-
XKEHHUsT pabodero Teixa B 3a30pe ra30CTaTHYECKOTO IOJ-
IIMITHAKA IPUHAMAIOT Ta3 HEC)KMMAEMbIM M TCUCHHUE JIa-
MHUHAPHBIM.

B Hacrosmieli pabote npeanpuHATAa MOIMbITKA OLEHUTD,
HaCKOJIbKO YKa3aHHBIC JOIMYHICHHSA COOTBCTCTBYIOT (1)31(-
TUYECKOMY PEXHUMY JIBUXKECHUS.

JIBmkeHHe rasa B 3a30p€ Ta30CTaTUYECKOro MOJ-
IIMITHAKA B OOIIEM Cilydae SIBJISETCS TPEXMEPHBIM. JTO
CBSI3aHO C TEM, YTO B ONOPHBIX (PagHalbHBIX) MOJIIHUII-
HHUKax ra3 JBIDKETCS B 3a30pe NEPEMEHHOMN TOJIIUHBI,
YBIIEKaeMBIH Bpamaromencs nangoil B OKPYKHOM Ha-
MIPaBJICHUHU, SKCHEHTPHUYHO PACHOJIOKEHHOW OTHOCUTEIb-
HO OcH BKJIajplma. B To jxe Bpems mojiBoj pabouero rena
yepe3 MUTAKIINE OTBEPCTHS BBI3BIBAET €TI0 PACTEKAHUE B
OCEBOM HaIpaBICHUU.

YuuThIBasg MaXylo TOJIIMHY 3a30pa IO CPaBHEHHUIO C
panuycoM BKJIQZBIIIA W €T0 MIMPUHOHM, a Takke Malyko
BEIMYMHY 3KCIICHTPUCHUTETA, ABMKEHHE ra3a MOXKHO pac-
CMAaTpUBaTh AHAJIOTHYHBIM TEUCHUIO MEKAY ABYMs KOAK-
CHAJIbHBIMU HNUWJIWHAPAMHU, U3 KOTOPBIX BHyTpeHHI/Iﬁ Bpa-
njaercs, a BHEIHUN nokourcs. IIpu onpeneneHHoON CKo-
pOCTH BpallleHUs BO3HUKAET HEYCTOMYMBOE PACCIOCHUE
paboudero Tena B 3a3ope [1]. DT cBsA3aHO C TeM, YTO Yac-

THUIBI XHUAKOCTH, HAXOAAIIUCCA BOIM3HU BHyTpeHHeﬁ
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CTCHKH, CTPEMSITCS BCIICACTBUC OOINBIION EHTPOOSIKHOM
CHUJIBI IEPEMECTUTHCS HAPYXKY.

Jns ciyyast HEBSA3KOW YKUIKOCTH YCTOHUHMBOCTD TaKOI'O
TedeHHs1 ObUIa mccuemoBaHa eme B 1916 rogy Peimu. B
pe3ynbTare ObIIO BBISBICHO, YTO TEUCHHE SIBIISETCS HEYC-
TOWYHBBIM, KOTJ[a OKPYKHASI CKOPOCTH U MPH YBEIMYCHUU

paanyca r YMCHbIIACTCA CUIIbHEC, YEM — , TO €CTh €CJIN
T

ufr)= 2% (),

I,Il

roe n>1,

Jst cimydast BA3KOHM JKMIOKOCTH YCTOWYMBOCTH TaKOI'O
TeYeHHs BIepBbIe ObUTa MOAPOOHO mcchemoBaHa J[x.M.
TeitnmopoM B paMKkax JHUHEIHON Teopun. IDTO HUCCIEAOBa-
HHUE T0Ka3ajo, YTO HaYMHAsA C ONPEAETICHHOTO 3HAYCHUS
Re, MCXKAY HUWIWHAPAMU BO3HUKAIOT MPAaBUJIBHO 4YE€pe-
Ayromuecs BUXpHU C MNpaBbIM W JICBBIM Bpalll€cCHUEM U C
OCSIMHU, apaJJIeIbHIMU HAaIPaBJICHUIO OKPYKHOH CKOpO-
CTH BPAIIAIOIIETOCS IMINHIPA.

YcnoBue HEYCTOMUMBOCTH TEYEHUS B KOJIBLIEBOM IIPO-
CTPAHCTBE, CIIENOBATEIBHO, U YCJIOBHE BO3HUKHOBEHHMS
BUXpEl MOXHO BBIPa3UTh C MOMOIIBIO uucia Teinopa
Ta B BHEE COOTHOMLIECHHUS:
_Uih [h

v

Ta >41,3, (2)

i
rae h - Tonmuua 3a30pa MeXIy UMIMHAPAMY;

R;, U; - cooTBeTcTBEHHO pasuyc U OKPY»KHask CKO-

POCTH BHYTPEHHETO IWIINH/PA.

Uccnenosanus, Beimonnennsie Jx. T. CtroapTom, mo-
Ka3aJId, 4YTO HapyLICHUE yCTOMYMBOCTU TEUECHUSI B 3a30pe
BBI3BIBAET CHJILHOE YBEIMUEHUE MOMEHTA COMPOTUBIICHUS

BHYTPCHHETO HWJINHAPA.



Jlnst  KOaKCHANBHBIX IHIMHIPOB MPH JIAMHHAPHOM
JBIDKCHUH Tra3a B 3a30pe KOA(G(GHUIIMEHT MOMEHTa COIPO-

THUBJICHUS] MOXKET OBITH OnpezeleH o ¢popmyie [1]
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Te™ .

cy =4 3)
B noammnHukax Ha ra3oBOM CMa3Ke KpUTEPH MOJ0-

i
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Re =

ous PeiiHonbaca He mpebrmaer 1000, a

a4 <8-107% , Torga uncio Teinopa Ta < 30.

i

W3 mpuBeseHHOTO BbIlIE aHAIM3a CIEAYET, YTO Teue-
HHUE B 3a30pe IMOAIINITHAKA Ha Ta30BOWH cMa3Ke OyHer yc-
TOWYHMBBHIM JIAMHHAPHBIM.

I'a3, moctynaroumii B 3a30p pactekaercs K mepude-
PHUIHBIM CEYCHHSAM M MPH HAJIMYWHU BpAIleHU IIUIa Tpa-
EKTOPHH JIBHXKCHHUS raza UMEIOT CIHPAICBUAHYIO hopMmy.
Jist ananmm3a ABMKEHUS ra3a B 3a30pe MPEIIoIoKUM, YTO
BpalllcHUE WA OTCYTCTBYET, TOrja ra3 OynmeT pacre-
KaThCs K Mepu(epuiftHbIM MOBEPXHOCTSAM IO 3a30py IO-
CTOSTHHOM TOIIMHBI.

YpaBHeHHUE OOpalieHus BO3ICHCTBHN B 0OIIeM BHIE

MOKHO 3aItiucaTb TakK

2 _d_dydle dhy
f a’ a?  a? @)
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W
rae M = — - uncno Maxa;
a

dqgy - TemoTa 3a cuyeT BHELIHEro TEII00OMEHa,

dqy, - Teruiora Tpenus;
dl, - pabota cu Tpenus;

f- II01aab IMPOXOAHOT'O CEYCHUS,

Y - HOJIOKEHUE BBIXOJHOT'O CEYCHHUS B IIOJIC TpaBUTA-

IUOHHBIX CUJI OTHOCUTCIIBHO IIJIOCKOCTHU CPAaBHCHUA.
I[BI/I)KGHI/IG rasa Mnpu HaJU4uu TPCHUA ABJIIACTCSA 4aCT-

HBIM CJIy4acM JBWKXCHHS T'a30BOro IOTOKa € MOABOJAOM

TEIUIOTHI, TAK KaK B MPOIECCE TPCHUS BBIACIISICTCA TEIIO-

Ta, rmorjonracMas mOoTOKOM.

89

[Ipu nBmwKeHUM pabovyero Tena B 3a30pe MOITUITHHKA
Ha ra3oBO#l CMa3Ke M3 BCEX BO3MOXKHBIX BO3JACHCTBHI Ha
MMOTOK UMEETCs JIUIIb padoTa CUJl TPEHHsI. DTO BO3JCHUCT-

BHUC PABHOLICHHO IMOJABOAY TCIIOTHI K pa60quy TCIy, T.K.

dl;, =dqqp . [lns kaHana NOCTOSHHOH IIOWAMM Ceve-

HHSA, HEU3MEHHOTO YPOBHs (dyz()), Opd OTCYTCTBUH

B3aUMOJECUCTBHS ¢ BHEIIHEH cpenoit

(le =0; quH = 0) Y IPY TIOCTOSHHOM MacCOBOM pac-

xone (dG =0), npemnonaras, uto paGouee Ten0 1O CBO-

WM CBOMCTBaM aHAJIOTHIHO HACAIBHOMY Ta3y, YPaBHCHUS

oOpalleHus BO3ACHCTBHIA IPUMYT BUJI:

LA )

a
(m? —1)%p - kdi%, ©)
(M2—1)%P:1<[M2(k—1)+1]c2—;p, 7)
(M2 - 1)‘1?T = kM(k - 1)d;p : (8)

CkopocTs W , naBieHue P u mioTHOCTH P mox Bius-

HUEM TPEHMS U3MEHSIOTCA OJHO3HAYHO, TAK KAK HajIu4ue
TPEHUS BCErJla DKBUBAJIEHTHO TOJIBKO IOABOJY TEIIOTHL.
HanpaBnenue  3TuX  U3MEHEHHUH  MIUIIOCTpUpPYETCS
HEPABCHCTBAMM:

ecru M <1, 170 dw>0; dP<0; dp=<0;
ectt M >1,10 dw <0; dP>0; dp>0.

Takum 00pa3oM, OCOOCHHOCTBIO BIUSHUS TPEHHUS Ha
TIOTOK Ta3a SBISETCS OHOCTOPOHHOCT BO3ACHCTBHS, TaK

KaK JUIs U30JMPOBAHHOIO Ipolecca padoTa CUI TPEHHUs

dlrp = dqTp =TAS > 0. B cBs3u ¢ 9TUM JUIA JO3BYKO-

BOT'O TEYEHHsI BO3MOXHO JIMIIb YCKOPEHHUE MOTOKA, a UL
CBEPX3BYKOBOr0 — ToJbKO 3amemieHue [3]. Hempepsis-
HBII TIepexoj] uepe3 KPUTHYECKYI0 CKOPOCTb IPH 3TOM
HEBO3MOJKEH.

Ecnu paccMoTpeTh JjBa ceyeHus KaHajla, OJHOCTOPOH-
HE pPacHOJIOKEHHBIX OTHOCHTEIBHO MHUTATENIBHBIX OTBEp-
CTHUIl U HIMEIOIIUX OJMHAKOBBIE PACXOIbI, TO IIPU YCIOBHU

annabaTHOrO TEYEHHs TEMIIEpPaTypbl TOPMOKCHUS B 3TUX



CeYeHHsAX OyIayT OMMHAKOBBIMH Tl* =T2*. VyursiBas,
4TO
2
M
T" =T 1+(k-1)— |,
oJTy4aem
k-1
1+——M?
T 2
Tk ©)
RSV

W3 mocnenHero BeIpakeHHs CJIENyeT, YTO B J03BYKO-
BOM IIOTOKE TEMIIepaTypa Ia3a yMEHbIIAeTcsi (CKOpPOCTb
YBEIMYMBACTCS), @ B CBEPX3BYKOBOM — YBEIMYHMBACTCS
(CKOPOCTH YMEHBIIIAETCH).

Jnst OLeHKH JUIMHBI KaHaja, B KOHIIE KOTOPOTO CKO-
POCTb MOTOKA ra3a JOCTUraeT KPUTHYECKOH, paboTy cuil

TPEHUs TPeACTaBUM (POPMYJIION:

_gw’dx

dl.. = ,
™2 h

(10)

rae & - ko3(QPUIUMEHT TI'HAPABIMYECKOrO COMPOTHBIIE-
HHS,

h - TommMEA ra30B0ro0 3a30pa B MOIIIMIIHHUKE;

X - TEeKyIas KOOPJFHATA BIIOJb OCH HAT(BI.

[oncrasus (10) B (5), noxyunm:

7 dx

=—k&w .
2a%h

2__1)§k§1 (11)
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VauThIBasg N3BECTHBIC COOTHOIICHUS

222
A4 A _K7152
k+1
ypaBHernue (11) MoxHO mpeobpa3zoBarth K BUAY:
1 dr
— 1l |—=——&— 12
A2 L k+1 F’ (12

W
rae A = —— - IPUBEJEHHAs CKOPOCTb.
Wip

s ynpomenns uccnenoanus ypasHenus (13) npu-
MeM KO3((GUIMEHT THUAPABIUYECKOTO COMPOTHBICHUS

IMMOCTOAAHHBIM, paBHBIM HCKOTOPOMY CPCIHEMY 110 KaHAJTy
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3HAYCHUI0O W, NPOMHTErpHpoBaB ypaBHeHHe (13) ot

x =0 no X, mony4um:

1 1

2
7\‘BX A

2
Max
A

+In (13)

X
E.>cp E

[MpaBast yacte ypaBHeHus (14) mpezacrasnsier coOoi

TaK Ha3pIBAEMYIO [IPUBEJICHHYIO JUIMHY KaHana (), Toraa

1 2]
—[?4'111}\. j—

CoorHoimenue (14) moka3siBaeT, 4TO MPUBEICHHAS JTHHA

L+ln7u2

(14)
2
Nox

KaHaja uMeeT MakcuMyM mipu A =1, T.e.

Q (15)

2
max = ——+ M5y —1

BX

JinuHa KaHana, cooTBeTCTBYyIomas (2, , Ha3bIBACTCS

Kkputnueckoil. Ha BbIxoJie U3 KaHaja, UMEIOIIET0 KpUTH-
YECKYIO JUIMHY, YCTAaHABIMBAECTCS KPUTHUECKAST CKOPOCTb,
YTO CIpaBeMAJIMBO JII JTO3BYKOBOTO M CBEPX3BYKOBOI'O
ITIOTOKOB Ha BXOJI€ B KaHAaJl.

Takum 00pa3oM, ecir Ha BXOJE B 3a30p HOIIIHITHUKA
ra3 UMeeT JO3BYKOBOW PEKUM TCUCHHS, TO OH OyIeT 103-
BYKOBBIM IO BCEY AIMHE KaHana. MckitoueHue cocTaBiis-

€T BBIXOOAHOEC CEYCHHUE, TAC CKOPOCTh rada MOXKET JOCTHU-

raTb KpUTHYECKOM.

Jlurepatypa

1. HmuxTwar I'. Teopus norparmasoro cios / [ep.
c. HeM.— M.: Hayka, 1974.— 711 c.

2. Jlownsackuit JLI'. MexaHuKa >KHIKOCTH U rasa.
— M.: Hayka, 1973.— 847 c.

3.  Kpyros B.U., Ucaes C.U., KoxxunoB U.A. Tex-
HU4eckas TepMoauHaMuka.— M.: Beicm. mkona, 1991.—

384 c.
Iocmynuna 6 pedakyuro 12.05.03.

Penen3enTsnl: KaH7. TexH. HayK, nfoueHT H.A. Kpecnunr,
Mopckoit ToproBelii mopt, T. Kepub; kKaHA. TeXH. Hayk,
noueHnt A.H. I'opoenko, KMTU, r. Kepus.



