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MOAOENMMPOBAHUE TEMJIONEPEHOCA B KOMMNO3UTHBbIX TENAX,
APMWPOBAHHbBLIX TPYBEKAMU C 3ABUXPUTENIAMU, NO KOTOPbLIM
NMPOKAYUBAETCA B TYPBYJIEHTHOM PEXXUME 3AKPYYEHHbIU
XWOKUMN TENNOHOCUTENND. Il. MOAOENbHAA 3AOAYA

Jlas moOeavHotll 3a0auu 6bLNOAHEHbL Paciemdsl. CKOPOCMHBLLX HOPM-Napamempos nomoxos
menaoHocumens 8 mpyoxKaxr u memnepamypHsvlr nosel 8 OeMOHHBLL YUAUHOPUUECKUX 000-
A0UKAX, NPOOOALHO U CRUPAALHO APMUPOBAHHBLL CMAABHBLMU MPYOKAMU, NO KOMOPHLM NPO-
Kauusaemes 8030yx. IIpogedeno cpagHeHue cayuaes YcureHus maxoti KOHCMPYKYUu 21a0Ku-
Mmu mpyérkamu u mpyoxamu ¢ 3asuxrpumessmu. IIpodemoHcmpuposaro, ¥mo nNpu NPoOYUX
PABHBLL YCAOBUAX UCNOAL30BAHUE MPYOOK C 3ABULPUMEAAMU ZHAUUMEALHO UHMEHCUPUYU-
pyem omeod menaa u3 KOHCMPYKYUU NO CPABHEHUIO CO CAYUALMU UCNOAB30BAHUSL MPYOOK C
21a0K0U 8HYyMPerHel nogeprrocmsvro. OOHAPYHCEHO, UMO NPU HEKOMOPHLL MUNAX MEeNA08bLL
2PAHUUHBLE Ycao8ull apexmusHocms omeoda menaa u3 KOHCMPYKUYUU CYULLCTNBEHHO 308U~
CUM OM HANPABAEHUS NPOKAUUBAHUSL MeNnsoHOcumeas no mpyokam. Vccredosano eaustue
HO MmemnepamypHoe moae 8 00040YKe NAPAMEMPO8 APMUPOBAHUS, DPA3MEPO8 NONEPEUHBLL
ceveHull mpybox u ckopocmu 08UNHCEHUS MENAOHOCUMELS NO HUM. YCMAHO8AEHO, YMO 8a-
P UPOBAHUE IMUX NAPAMEMPO8 NO3BOALEM 8 3HAYUMEALHOU Mepe YNPasiimsb UHMEHCUS-
HOCMBI0 0meoda menaa u3 Komno3umuozo meaa. OGHAPYKHCEHO, UMO 8 OKPECTVHOCTU KPOMOK
JHcene300eMOHHOL 000A0UKU MOZYM B03HUKAMDb SPKO 8bLPANHCEHHDIE MeMnePpamypHsle Kpaesvle
apperxmaot.

Katouesvie caosa: menaomacconeperoc, KOMNo3umusle KOHCMPYKYyuu, apmuposanue mpyoramu,
HUOKUL MensoHocumMmenb, CmpykmypHas modeab, MYypoOyseHmMHOe mMmeueHue, KAHAALL C
308ULPUMEAAMU, MOOAb MPAHCPHOPMAYUU BULDS.

MOLOENOBAHHA TEMNTONEPEHECEHHA B KOMMNO3UTHUX TINNAX, APMOBAHUX
TPYBKAMU 3 3ABUXPIOBAYAMMU, MO AKUX NMPOKAYYETLCA Y TYPBYJIEHTHOMY PEXUMI
3AKPYYEHWUU PIOKUU TEMJTOHOCIW. Il. MOOENbHA 3A0AYA

Jas modeavrol 3a0aui BUKOHAHO PO3PAXYHKU WEUOKICHUX POPM-napamempPié NOMoOKi8 MmenioHo-
clsi Yy mpyodrax i memnepamypHuUX noaié Yy 6emoHHUL YULTHOPUYHUL 000A0HKAL, NO3008HCHBO ©
CNIPAABHO APMOBAHUL CTMANEBUMU MPYOKAMU, NO AKUX NPOKAUYyeMbCA nosimps. IIposedero no-
PIBHAHHA 8UNAOKI8 NOCULCHHS MAKOT KOHCMPYKYIT 2aadKumu mpyodramu i mpydoramu 3 3a8uxpro-
sauamu. IToxazaro, Wo NPU THWUL PIBHUXL YMOBAL BUKOPUCMAHHA MPYOOK 3 3a8ULPIOBAULAMU
3HAUHO THMeHcUuPiKye 8i08edenns menaa 3 KOHCMPYKYLIT NOPIBHAHO 3 8UNAOKAMU BUKOPUCTIAHHS
mpyoboK 3 21a0K010 BHYMPIWLHDBOI NosePIHet0. Bussieno, wo npu 0eskxur munax meniosux 2pa-
HULHUX YMO8 ehekmusHicms 8i0sedenHHs menaa 3 KOHCMPYKYLT ICMOMHO 3a1eHcUmMdb 810 HANPAMKY
NPOKAUYBAHHA MENAOHOCIL N0 mpyodKrax. Jocaidxiceno enius Ha memnepamypHe nose 8 000A0HYL
napamempié apMysaHHs, POIMIPI8 NONePeyHUL nepepidie mpyooK ¢ weudKocmi no HUxX pyxry men-
A0HOCTA. Bemanosaero, wo 8apiiosarii yux napamempis 00360458€ 3HAUHOIO MIPOIO Kepysamu TH-
meHcusHicmio 8i08edeHHs Menaa 3 KOMNO3umHnozo miaa. Buseaeno, wo 8 oxoai Kpomox 3anizobe-
MOHHOL 000AOHKU MONCYMB BUHUKAMU ACKPABO 8UPAAHCEHT MemnepamyPpHi Kpaiosi efexmu.

Katouoei caosa: menaonepenecenHs, KOMNOSUMHI KOHCMPYKULL, apmosani mpydramu, pioKuil
MeNnAoHOCIt, CMPYKMYpPHa Mmo0eab, MYpOoYLeHMHA meuis, KaHaIU 3 3a8Urpsauamu, moodeis
mpancopmayii uxopy.

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 velocity 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 investiga-
ted. 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
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