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YIK 517.983.54

A. M. AnkoBckuir™

MOOENTMPOBAHUE TEMJOMNEPEHOCA B KOMIMO3UTHbLIX TEJAX,
APMUPOBAHHbLIX TPYBKAMU C 3ABUXPUTENSAMU, MO KOTOPbIM
NMPOKAYMBAETCS B TYPBYJIEHTHOM PEXXMME 3AKPYYEHHbIN
XUOKUA TENJIOHOCUTE/b. |. NOCTAHOBKA 3A0AYMU

IMoayuena cucmema ypasHeHUll, ONUCHLIBAOWUT CMAYUOHAPHBLL Meniomaccone-
PeHoc 8 KOMMOZUMHBLL Mmeaax, NPOCMPAHCMEEHHO APMUPOBAHHBLL CUCTEMOU
mpyoboK ¢ 3a8UTPUMEAIMU, NO KOMOPbLM 8 MYPOYLEHMHOM DPelcume NPOKAHUBA -
emcs 3aKPYUeHHbLU HecHumaembvlt HUOKUL menaoHocumens. [Jas onpedesernus
CKOPOCTHBLL HOPM-NAPAMEMPO8 NOMOKOE 8 MPYOKAX UCTLOABIOBAHBL OCHOBHBLE CO -
omHoweHUs Mo0eau MpPaHcPHopMaAYUL 8UXPs 8 Kanare ¢ 3asurpumeasmu. Cghop-
MYyauposara coomeememeyrowas kpaesas 3adaua. IToxkasano, ¥mo cucmema K6a3u -
AUHETUHDLT PA3PEUWAOUUL YPAEHEHUY UMeem COCTABHOU MUN, nputem mpaexmo -
puu mpyoox cognadarom c 0eliCMBUMEALHBLMU LAPAKMEPUCTNUKAMU IMOU cucme -
mot. IIpodemorncmpuposaro, umo wKpome MPaOUYUOHHBLL MeMNePAmyPHbLL U
Menaosblr Ycaosull, 3a0a8aemblr HA 2PaHUYe MenioodmeHHUKa, Heobxrodumo 00 -
NOAHUMEABHO 3a0A8aMb MeMNepamypsbl. U 3HAYEHUS CKOPOCMHBLL PHopm-napa-
MeMmPOo8 3aKPYUEHHBLE NOMOKO08 AHcudKocmetl Ha 8rode ux 8 mpyoxu. Imu 8xo0Hbsle
memnepamypst Hudkocmu u HopMm-napamemps. NOMOKA NO3BOALIOM YNPABAAMD
1n008000M ULU 0MBOOOM MeNnaa U3 MeNni00OMeHHUKA.

Katouesvle caosa: menaomacconeperoc, KOMNOIUMHbLE KOHCMPYKYUU, APMUPOBAHUE
mpyoKamu, HUOKUL MenLoHOCUMeNdb, CMPYKMYPHAL MO0eab, MY poysenmHoe me-
YyeHue, KaHAAbL C 3A8ULPUMEAIMU, MOOCAb MPAHCHOPMAYUU BULP.

MODELING OF HEAT TRANSFER IN COMPOSITE BODIES REINFORCED WITH
TUBES WITH SWIRLERS THROUGH WHICH THE TWISTED LIQUID HEAT-TRANSFER AGENT
MOVES IN TURBULENT REGIME. |I. STATEMENT OF THE PROBLEM

The system of equations is obtained to describe the stationary heat and mass transfer in
composite bodies, spatially reinforced with a system of tubes with swirlers through
which the twisted incompressible liquid heat-transfer agent is pumped in turbulent
regime. The basic relations of the vortex transformation model in the channel with
vortexes are used to determine the velocity parameters of the flows in the tubes. The
corresponding boundary value problem is formulated. It is shown that the system of
quasilinear resolving equations has a composite type. Moreover the trajectories of the
tubes coincide with the actual characteristics of this system. It is demonstrated that in
addition to the traditional temperature and thermal conditions given at the heat
exchanger boundary, it is necessary to give additionally the temperatures and velocity
values of the form-parameters of the twisted flows of liquid at their inlet into the tubes.
These inlet fluid temperatures and flow form-parameters allow one to control the
supply or removal of heat from the heat exchanger.
Keywords: heat and mass transfer, composite structures, reinforcement with tubes,
liquid heat-transfer agent, structural model, turbulent flow, channels with swirlers,
model of vortex transformation.
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