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rules’ formation and ordering performance by means of multisets’ theory tools, providing the accounting of all including
inconsistent, expert estimates, is offered. The practical example, showing procedures’ features of classification
generalizing decisive rules’ formation and ordering performance of competitive projects at various estimation strategies
— risky, neutral, conservative, is given.

MOJEJNPOBAHMUE KOHBEKTUBHOI'O TEYEHHA B BOJOEME
C JIOKAJIBHBIM CTOKOM TEIIVIA 1 YYACTKAMM BBOJIA U BBIBOJA ’KUJAKOCTHU
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[IpoBeneHo MaTeMaTH4eCcKoe MOJEINPOBAHHE CMEIIAHHON KOHBEKIIMHU BSI3KOW HEC)KMMAEeMOM KUIKOCTH B IPsi-
MOYTOJIBHOIT 00JIaCTH € JIOKAJIBHBIM CTOKOM TEIUIa M MCTOYHMKaMH BBOJIA U BBIBOJA Macchl. PeleHa cucrtema HecTa-
[IMOHAPHBIX ypaBHeHUH HaBbe-Crokca B 6e3pa3mMepHOl mocTaHOBKe. PaccMarpuBasicst peskuM CMEIIaHHOH KOHBEKIINT
BS3KOM Hec)kumaeMoi xuakoct npu Re=1000, Gr=106, Pr=7.1. [IpoaHann3npoBaHbl W30JHHUH (YHKIAU TOKa U
TOJIst TEMIIEPATYp B paccMaTpuBaeMoii 001acTH. M3yueHo BIMSHUE CTOKA TEIIOTHI H €r0 MECTOIOJIOKEHHE B BOJOEME
Ha GpopMHUpOBaHHE KOHBEKTHBHBIX TEUCHHUH H M3MEHEHHE TEMIIEPATYPHOTO PeKMMa. BBISBICHBI OCHOBHBIE 3aKOHOMEP-
HOCTH TEIUIONEPEHOCa B UCCIIEyeMOl 001acTH. YCTaHOBIICHO, YTO PACIpES/ICHHE TeIIOBOrO MOTOKA MPOUCXOIUT B
OCHOBHOM I10 TOPH30HTAJIbHOMY HAIPABICHHIO TEUCHHs OCHOBHOTO MOTOKA. IIpOBE/ICH aHAIM3 BIUSHUS PaCcIOIoikKe-
HHSI CTOKA Terlla M uyucia PeifHosbica Ha HHTEHCHBHOCTD TEIJIO00MEHa.

MODELLING OF CONVECTIVE FLOW IN A RESERVOIR WITH A LOCAL HEAT SINK
AND AREAS OF INPUT AND OUTPUT OF THE LIQUID
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The mathematical modeling of mixed convection of a viscous incompressible fluid in a rectangular area
with a local heat sink and sources of input and output of mass are carried out. Solved the system of non-stationary
Navier-Stokes equations in the dimensionless formulation. Was examined the mode of mixed convection of a viscous
incompressible fluid at Re = 1000, Gr = 106, Pr = 7.1. Analyzed the contours of stream function and temperature field
in this area. Studied the Influence of the heat sink and its location in the water on the formation of convective flows and
changes in temperature regime. Investigated the basic regularities heat transfer in the study area . Established that the
distribution of heat flux occurs mainly in the horizontal direction of main flow. Analyzed the influence of the location
of the heat sink and the Reynolds number on the intensity of heat exchange.
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B pabore mccienyercst HOBBI cOCO0 KOHIMIMOHMPOBAHUS HOMEIICHUH. B mpeaiaraemMoil KOHCTPYKIMH OX-
JXKICHHBIH BO3AyX BHayaJe IOJACTCS B MCKYCCTBEHHO CO3IAHHBIH C TIOMOIBbIO TOPH3OHTAIBHON MEPErOPOAKU ad-
POIMHAMUYECKHH KaHaJI, MPOXOIUT IO CHCTeMe JIAOMPHHTOB M 3aTeM IOCTyNaeT B 00bEM IOMEIICHHS Yepe3 BO3-
JlyXOpacIIpe/IeUTENbHbIC YCTPOICTBA, BPE3aHHBIE B MEPErOPOJKY. IIpe/uIoKeHHBIH cocod mojgadn 00paboTaHHOTO
BO3/IyXa codyeTaeT B cede Ba MeXaHH3Ma OXJIAXKIACHHS TOMEIIECHHS: CHIATHE TEITIOM30BITKOB ITOBEPXHOCTHIO ITOTOJIKA U
MOCTYMAIOIUM B IOMeNIeHne BO3AyXoM. C OMOIIBI0 BEMHCIUTENFHOTO KoMiutekca STAR-CCM+, ocHOBaHHOTO Ha
YHCJICHHOM PELICHHN TPeXMepHBIX auddepennuanpubix ypaBHenuit HaBbe-CToKca, ObUT BBIIIOIHEH pacyeT TeYCeHUs,
(bopmupyromerocst B 0QHUCHOM MOMEIICHUHU HPH T10/Ia4€ XOJIOAHOTO BO3/yXa HOBBIM CIIOCOOOM. Pacyers! mokasainy,
YTO B paccMarpuBaeMoii 3anade 10 40% TEIIONPUTOKOB YaeTCs CHATH MOBEPXHOCTHIO MOTOJIKA, M TOJIILKO OCTABILIH-
ecs 60% CHUMAOTCS MOCTYNAMOIINM B IOMEIICHHE Yepe3 BO3LyXOpacIpe/IeIuTeNIbHbIC YCTPOHCTBa Bo3yXxoM. [Tomy-
YEHO, YTO B paboucii 30He HopMHUPYIOTCS paBHOMEpHbIE 1moJist Temmeparypsl (23 °C-24 °C ) u ckopoctu (0.1-0.3 m/c).
30HBI € CYIIECTBEHHBIMU I'PAJIMCHTaMH CKOPOCTH U TEMIIEPaTyphbl B paboueii 30He OTCYTCTBYIOT.
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The new way of room conditioning is studied in the present paper. In the proposed design, the cooled air at first
is directed into an artificially created (by means of horizontal aerodynamic partition) channel and only then enters
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the room through air-jet devices located within partition. The proposed way of supplying cooled air into conditioning
room combines two main mechanisms of space cooling: heat transfer through ceiling surface and cooling by mixing
ventilation. Velocity and temperature distributions within the conditioned office space were obtained when applying
the suggested way of room cooling. The simulation was performed using STAR-CCM + software which is based on
the numerical solution of differential three-dimensional Navier - Stokes equations. Numerical research shows that
in investigated case up to 40 % of the total heat loads is possible to assimilate by the ceiling surface, and only the
remaining 60 % of loads is assimilated by entering the room through air-jet devices cooled air. It is found that in the
occupied area the uniform temperature (23 © C-24 © C) and velocity (0.1-0.3 m / ¢) distributions are observed. Areas
with significant velocity and temperature gradients are absent in occupied area.

K PACUHETY YYACTKOB 3AITYBJIEHHBIX MATUCTPAJIBHBIX TPYEOITPOBOJOB
C KOHCTPYKTUBHBIMM BKJIIOUEHUAMUA HA CEHCMHUYECKOE BO3/IEVCTBUE
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B crarbe mpuBOIUTCS METOAMKA pacyeTa yuacTKOB 3anTyOIeHHBIX MaruCTPaIbHBIX TPYOOIIPOBOOB C KOHCTPYK-
TUBHBIMU BKJIFOUEHUSIMU Ha ceficMUYecKoe Bo3eicTBIE. AKTYyaIbHOCTh PACCMaTPUBAEMOr0 BOIIPOCa MOATBEPXKIACT-
CsI TIOBBIIICHHOH aBapHITHOCTBIO YKA3aHHBIX YUaCTKOB, P OTCYTCTBUH KAKMX-JTHOO CHEIUATBbHBIX YKa3aHHH 10 MX
pacueTy B JIEHCTBYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTax. Pa3spaboTaHHas paHee METOJMKA, 110 MPUINHE HEOOXOAUMOCTH
YHCIICHHOTO PEUIeHHs CHCTeM AnddepeHnnaabHbIX ypaBHEHUH, He MOMyIHiIa MHUPOKOTO PACIIPOCTPAHEHNUS HA TIPaK-
THKe. B pamMkax cTep:kHEBOI cxeMaTH3aluu B TePMHUHAX ACHCTBYIOLIET0 HOPMATUBHOTO ITOIX0/a TIOJIyYeHbI aHAJTUTU-
YecKre BBIPaKEHHS IS OTPeIeIeHNs TOTIOTHUTENbHBIX HAMPSDKEHUH, 00yCITOBICHHBIX JIOKAIU3aHel HU3KO9acTOT-
HBIX KOJIeOaHWI Ha yKa3aHHBIX y4acTKaX, ¥ HANPSDKEHUI, 00yCIIOBIEHHBIX OSTYIIUMHU BOJHAMH (BHICOKOYACTOTHBIMHU
KomebaHusAMHM). BhImonHeHa KOMHUecTBeHHAs OIeHKA HANPSHKEHUH ISt Hanboee 9acTo MPUMEHSIEMBIX Ha TPAaKTHKe
TpyO M THUIMYHBIX IPYHTOBBIX YCIIOBHIA, a TAK)Ke IPOBEICHO COMOCTABICHUE C JaAHHBIMU APYTUX HCCIIEI0BaTENeH.

ABOUT CALCULATION BURIED PIPELINES WITH CONSTRUCTIVE INCLUSIONS
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The article provides a method of calculating buried pipelines with structural inclusions on seismic action. Confirmed
the relevance of the issue at these high accident areas, in the absence of any specific indication of their calculation in
the current regulations. Previously developed technique, because of the need for numerical solutions of systems of
differential equations, is not widespread in practice. As part of the rod in terms of the current schematic regulatory
approach, analytical expressions for the additional stresses due to the localization of low-frequency oscillations in
these areas, and stresses caused by traveling waves (high frequency oscillations). The quantitative evaluation of stress
for the most frequently used in practice, pipes and typical soil conditions, as well as a comparison of the data of other
researchers.
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Omnpenenenne ANarHOCTUYECKUX MPHU3HAKOB BO3HUKHOBEHUS W PAa3BUTHS TPEUIWHBI B KOHCTPYKIHH SIBIISICTCS
OJTHOM M3 OCHOBHBIX 3aJ1a4 BUOPOIMArHOCTHKH. DKCIIEPHMEHTAIILHOE ONPEeIeHHEe BHOPOANArHOCTUYECKX IPH3HAKOB
CBSI3aHO ¢ OOJBIIMMH MaTepHaNbHBIMU 3aTpaTaMu. st WX OMpeneleHHs B HACTOSIIEE BPEMs HCIIOIB3YIOTCS pac-
YeTHbIe METO/bl. B crarke B pamkax y4eOHOro mporiecca Ha npumepe OalKu-CTeHKH MPeIaraeTcsl U MoKa3bIBaeTCsl
BO3MOKHOCTH IpUMEHEHUsT Gap->IEMEHTOB IIPH KOHEUHO-3JIEMEHTHOM ONMCAHHUM 337ad BUOPOAMATHOCTHKHU AJISI OT-
pakeHus B JMHAMUYECKOM IPOLECCe «IbIXaHUs TpeluHbl. [Ipu npoxoxeHun rapMOHHYECKOro CUrHala 4epes Jin-
HEHWHBII YJIEMEHT, KOMM SBIISETCS yIpyTras KOHCTPYKIHS HE HMEIOIIast TPEIUHY, CHTHAN (OTKIINK) JOJKEH OCTaBaThCs
HEHU3MEHHBIM 10 (opMe, IPHoOpeTast JIUIIb APYTyI0 aMIUINTYAy U HadaJIbHYO (a3y. DTO yTBEPIKICHHE XOPOIIO MOJI-
TBEPXKIIACTCS MTPU BO3ICHCTBIY Ha MUHEHHYI0 KD-Mozmens ynpyroii 0anku-CTeHKH IPH OTCYTCTBUH TPEIINHBI OTHOM 1
JIBYX FapMOHHUYECKUX CUJI IPH Pa3IMYHbIX COYETaHUAX 4acToT. s coznanus HenuHeitHoi KO-monenu npumensorcs
Gap->IeMeHTHI, PACIOIOKEHHBIE B paifoHe TpemuHbL. [Ipi MpoXoXKIeHNH rapMOHIYECKOTO CUTHAA Yepe3 HeJMHeH-
HBIA 2JIEMEHT, KOMM SIBIISICTCSl YIpyrasi KOHCTPYKIHS, UMEIONas TPEIIUHY, B CIEKTPe CHrHayla (OTKJIMKA) JOJDKHBI
TIOSIBUTHCS KOMOMHAIIMOHHBIC YaCTOTEL. DTO YTBEPIKACHNE TAK)KE XOPOIIO MOATBEPKIACTCS PH BO3ACHCTBUY Ha He-
nuHelinyto KO-Mozens onHON U ABYyX rapMoHHYecKux cuil. [lo pesynbratam YHCICHHOTO SKCIIEPUMEHTA MOCTPOCHBI
rpauki HEKOTOPBIX BHOPOMAPAMETPOB B 3aBUCHMOCTH OT JUTHHBI TPEUIMHBI, YTO MO3BOJIHT HCIIOI30BATh UX MPU
MOHUTOPHUHIE€ KOHCTPYKLHUI B IIpoLIecCce UX IKCILUTyaTalluu.
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