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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 TENJIOHOCUTEIb. Il. MOOENbHAA 3AOAYA

Jas moleavroll 3a0a4uu 6bINOAHEHDbL PACUEMbL CKOPOCTHBLL HOPM-NAPAMEMPOS
NOMOK08 MeNnioHOCUMeLs 6 MPYOoKAr U MemnepamypHsvlr noaett 8 OemoHHBLY
YUAUHOPULECKUL 00020UKAX, NPOOOABHO U CNUPAALHO APMUPOBAHHBLL CTNAALHBLMU
mpy6Kramu, no Komopsvlm npoxauusaemcs 8030yx. IIposedeno cpasHeHue cayuaes
Yycurenus maxot KOHCMPYKYuu 2aad0Kumu mpyoxamu u mpyoxamu c 3asurpume -
aamu. IIpodemoHcmpPUpPosaHo, ¥mo NPu NPOUUL PABHBLL YCAOBUAL UCNOABIOBAHUE
mpyboK C 3A8ULPUMEALMU SHAYUMEABHO UHMeHcuPuyupyem omeod menaa U3
KOHCMPYKYUU MO CPABHEHUNO CO CAYUAAMU UCNOAB30BAHUSL MPYOOK ¢ 24adKol
sHymMpenHel nogeprHocmvio. OGHAPYIHEHO, YMO NPU HEeKOMOPHLXL MUNAL Menao -
8bLL 2PAHUUHBIL YCa08Ul affekmusrocms omeoda menaa U3 KOHCMPYKYUU cy-
WECNBEHHO 3A8UCUM OM HANPABACHUSL NPOKAYUBAHUS MENAOHOCUMEeL N0 MPYD -
Kam. Vccnedosano sausiHue Ha memnepamypHoe note 8 00040UKe NAPLMEMpPos ap -
MUPOBAHUS, PA3MEPO8 NONEPEUHBLL CeueHUU MPYOOK U cKopocmU 08UNCEHUS Ten -
AOHOCUMEAS NO HUM. YCMAHOBAEHO, YMO 8APHUPOBAHUE IMUX NAPAMEMPO8 NO3BO -
ASeMm 8 3HAUUMEAbHOU Mepe YNPasiimb UHMEHCUSHOCMDBIO 0meoda menada U3
Komno3umnozo meaa. OOHAPYIHCEHO, YMO 8 OKPECTMHOCMU KPOMOK KHcene300emoH-
HOU 000A0UKU MOZYM B03HUKAMD APKO BbLPANCEHHDLE MemnepamypHvle Kpaesbvle
agpgperxmot.

Katouesvle caosa: menaomacconeperoc, KOMNO3UMHBLE KOHCMPYKYUU, APMUPOBAHUE
mpyoxramu, HudKuUl MenioHoCUmMeLb, CMPYKMY pHas modens, mypoyseHmHoe me-
yenue, KAHAAbL C 3A6ULPUMELAMU, MOOeAb MPAHCPHOPMAYUU BULPSL.

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

For the model problem, calculations for the wvelocity parameters of the heat-transfer
agent flows in tubes and temperature fields in concrete cylindrical shells, longitudinally
and spirally reinforced with steel tubes through which air is pumped, are performed.
The comparison for the cases of reinforcement of such constructions with smooth tubes
and tubes with swirlers is carried out. It is shown that, under other equal conditions, the
use of tubes with swirlers significantly intensifies heat removal from the structure
compared to the cases of using tubes with a smooth inner surface. It is found that for
some types of heat boundary conditions, the efficiency of heat removal from the
structure essentially depends on the direction of pumping heat-transfer agent through
the tubes. The influence of reinforcement parameters, cross-sections dimensions of tubes
and velocity of movement of heat-transfer agent along them on the temperature field in
the shell is investigated. It is established that the variation of these parameters allows to
control the intensity of heat removal from the composite body. It is found that in the
vicinity of the edges of the reinforced concrete shell the pronounced temperature
boundary effects can arise.

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.

JIH-T TeoperT. ¥ NPUKJI. MEeXaHUKN IToryveno
um. C. A. Xpucruanosnua CO PAH, Hosocubupck, Poccusa 01.02.20

® yankovsky ap@rambler.ru



