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MartemaTu4yeckoe MOAEJIUPOBAHUE THAPOIUHAMUKH U TEIIOOOMEHA
3aKpPY4YE€HHbIX TeUeHH B MPYKMHHO-BUTHIX KaHAJIaX

AHHOTAIIUA

Pabora mocBsieHa MaTeMaTUYECKOMY MOJICIIMPOBAHUIO TYPOYJICHTHOTO TCUCHHMS
HBIOTOHOBCKOHM JKHIIKOCTH B TPYKMHHO-BUTHIX KaHajgaxX. B OCHOBe Momenw JiexKarT ypaBHECHUS
Hagbe-Crokca, ocpenHeHHbie 1o PeliHonbACy, 3HEPTUU U YPaBHEHUS TEIIONPOBOAHOCTH CTEHOK
xanana. JIJ1s 3aMbIKaHKs CUCTEMBI yPAaBHEHHMIT BHIOpaHa AByXmapameTpudeckas K- W Mozens.

Cucrema ypaBHEHHH, IyTeM psijia MOACTAaHOBOK, MpeoOpa3oBaHa B Oe3pa3MepHBIN BHII,
4yTO 00JIer4aeT NpoIecC YMCACHHON pealn3aluy.

KuaroueBble ¢j10Ba: MOACIMPOBaHNE, TYPOYJICHTHOE JIBIDKCHHE, TIPYKUHHO-BUTON KaHAI.

TemMnbl pa3BUTHS  COBPEMEHHOH  INPOMBIIUICHHOCTH JUKTYIOT — HEOOXOIMMOCTH
JAITLHEHUIIEeTo COBEPIICHCTBOBAHUS TETIIO0OMEHHOTO o0opy1oBaHu, co3aHue
NPUHLUIHAAIBFHO HOBBIX TEINIOOOMEHHBIX alapaToB, COUSTAIOIINX B ce0e BHICOKHE €IMHUIHBIC
MOIIHOCTH MPU MaibIX rabapurax. B cBS3M ¢ 3TUM OJHUM M3 NMEPCHEKTUBHBIX HAIlPaBICHHI
WCCIIEZIOBaHUH sBiIAETCS pa3paboTka TErI000MEHHOTO OOOpYyIOBaHHS C TEMJI00OMEHHBIMU
QJICMCHTaMHU B BUC NMPYXKUHHO-BUTBIX KaHAJIOB.

[Ipy>XHHHO-BUTBIE KaHAJIBl TMPEICTABISIOT COOOM TYryio0 MNPYXHHY, BHUTKH KOTOPOM
KECTKO CKperuieHsl [1-3].

ﬂaHHaH CTaTbA IMOCBANICHA MATCMATHYCCKOMY MOACIIUPOBAHUIO THAPOANMHAMUYCCKUX U
TEIJIOBBIX IPOLIECCOB B MPY>KUHHO-BUTHIX KaHAJaX.

Jns ommcaHust TypOYJIEHTHOTO TEUEHHS BS3KOW HEC)KHMAEMOH KHUIKOCTH B MPYKUHHO-
BUTOM KaHaJIC BBOAUTCA CUCTEMA KOOpAWHAT X1X2X3, Ha4daJio KOTOpOfI HaxXxoauTcdad Ha BXOJA€ B

KaHall, OCb X3 HAIpaBJIgCTCA BAOJIb OCU KaHaJIa.

3anuieM ypaBHEHHS IBIKCHHS, HEPA3phIBHOCTH M DHEPTHM ISl OMUCAHHS MPOLIECCOB
THIPOJMHAMUKHY M TEIUI00OMEHA B pacCMaTpHBaeMOM KaHaie [7]:
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Jl1st oqHO3HAYHOM paspeirMocTu cucteMbl ypaBHenuii (10)-(15) 3anwuiuem rpaHudHbIC

YCIJIOBHSL:

BO BXOJIHOM CEYEHHHU KaHaJja:
JUIS AaBleHus. P = P ; g ckopoctd: Vp =0, V, =0, V3 =Ug;

JUI TEMIIEPATYPBI dKUIKOCTH — g ;
JUIsl TEMIIEPATyPhl CTEHKH — i ;
JUIl KMHETUYECKOW SHEpPruM TypOyJNEHTHOCTH U €€ yIAeNbHOW CKOPOCTH AMCCHUIALINH

sHeprun K =Ky, W=wp;

B BBIXOJTHOM CEYCHHHU KaHaja:
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YIENbHOW CKOPOCTH JUCCUIIALUK TypOyJICHTHONW SHEPTUH:
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I'paHuyHbIC YCIOBUS
HaBxoge: F =0, F, =0, F3=1, T =1, T. =1, K=Kg, W=W;
TR _ =0, 17 =0, E_o ﬂ_o ﬁ_o M—o;
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e .
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Ha rpaHune BHEIIHEH CTEHKH U TCIJIOHOCUTEIIS.

Ha BBIXOJIC:

i =Bi(T0—TC).

Pa3pa60TaHa MareMaTu4deCkasd M™MOACIb THAPOAMHAMHUYCCKUX U TEII00OMEHHBIX

NPOLIECCOB 3aKPYYEHHBIX TYpOYJIECHTHBIX TEUYCHHH HECKHUMAEMOW XHIKOCTU B TNPYKHHHO-
BUTHIX KaHanax. YucleHHas peaau3aiisl IpeyIoKeHHOW MOJENH MO3BOJUT OINPENeIUTh IoJe
CKOpPOCTEH, [aBIECHUs W TEMIIEpaTyp B MNPOTOYHONW YACTH MNPYKUHHO-BUTHIX KaHalax u
YTOYHUTH METOAUKY HHKEHEPHBIX PacyeTOB TEINIOOOMEHHBIX ammapaToB.
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Mathematical modeling of hydrodynamicsand heat transfer
of swirling currentsin the spring-twisted channels

Resume

This article focuses on the mathematical modeling of turbulent flow of Newtonian fluid in a
spring-twisted channels. The model equations are the Navier-Stokes equations, Reynolds averaged,
energy and the heat conduction equation of the channel walls. To close the system of equations is
chosen two-parameter model that allowsto get an idea of thetwist of the flow in the channds.

The system of equations by a series of substitutions, transformed into a dimensionless
form, which facilitates the numerical implementation.

Numerical implementation of the developed mathematical model of hydrodynamic and
heat transfer processes of turbulent swirling flow of an incompressible fluid in a spring-twisted
channels will determine the velocity field, pressure and temperature in the flow of spring-
twisted channels and to clarify the methods of engineering calculations of heat exchangers.

K eywor ds; mathematical modeling, turbulent movement, spring-twisted-channel.
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