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B pabore mnpexacraBieHbl pe3yibTaThl YHCIEHHOTO MOJEIHPOBAHUS
TUAPOJIMHAMUYECKOTO U TEIJIOBOTO B3aMMOJAECMCTBHS BO3AYLIHOIO IIOTOKA C
KOMIUJIEKCOM 3/IaHUW U COOPYKEHUU, PACIIOJIOKEHHBIX B IPEIeiiax TOPOJACKON
3acTpoiiku. OCHOBHOM LEJBIO HMCCIENOBAHMS SABIISIETCS OLEHKA BIWSHUA Ha
TEIUIOBOE COCTOSIHUE OTPAKAAIOMINX KOHCTPYKUMUA 3JaHUM U COOPYKEHUU
OCHOBHBIX METEOPOJIOTMYECKUX (DaKTOPOB, TAaKUX KaK COJIHEYHOE H3IIyueHUE,
BETPOBOM MOTOK, CYTOUHBIE KOJIEOAHUSI TeMIEpaTypbl OKPYKAIOIIETO 3JaHMS
BO3/JyXa M TEMIIEpAaTypbl TPyHTa, a TAKXKE ONPEACICHUE XAPAKTEPUCTUK
TEIJI000MEHA 3/IaHUW C OKPYKAIOMIEH Cpefoll mpu paziIuyHbIX CYTOYHBIX U
CE30HHBIX ycioBUsX. lleneBoi palloH wucciaeqOoBaHUS MPEACTABISET COOOM
KoMIuIeKe 3aaHui U coopyxkeHud UTT® HAH VYkpaunsl, pacnosnoKeHHbIX Ha
yi1. bynaxoBckoro, 2. B 3TOT KOMIUIEKC BXOJIAT CTPOCHUS PA3JIMYHON BBICOTHI U
reOMETPUYECKOM POPMBI, B TOM YHCIIE U IKCIIEPUMEHTATIBHBIA 10M MaCCUBHOTO
TUIIA - OCHOBHOM OOBEKT MOJIEIMPOBaHUs. B KauecTBe MCXOMHBIX JaHHBIX JJIS
IIOCTPOCHUSA TEINIOBOM MOJEIN HCIIOIb30BAIMCh PE3YJIbTAaThl MCCICI0BAHUN
TEILIOBOI'O COCTOSIHUS T'PYHTa B MCCIEAYEMOM palOHE, a TaKKe PEe3yJIbTaTbl
VCCIICOBAaHUNM TEIUIOBBIX IIapaMETpOB OKpyKaroumien cpenapl. Msmyuenue
ConHija MOJENMPOBAIOCHh MOCPEICTBOM COJHEYHOTO KAJIBKYJSATOPA, KOTOPBIM
PaCCUUTHIBAET YACOBOM YIOJI, YIOJI COJIHEYHOI'O CKJIOHEHUS, 3€HUTA U BBICOTHI
ConHila B COOTBETCTBUE C TeOrpapMUecKMMU KOOPJAMHATAMH HCCIEyEeMOM
obnactu. Iy pacyeTa HHTEHCUBHOCTH COJTHEYHOI'O U3JTyYEHHUS HAa MOBEPXHOCTH
3eMiIM HMCHOJB30BaHA MOJENIb MPEJIOMIICHUS COJHEYHBIX Jy4edl Mpu HUX
npoxoxaeHuu depe3 armocdepy. Ilapamerp oOmaunocTu armocdepbl
OLICHUMBAJICS MO [JAaHHBIM, KOTOpBIE MPEACTABICHBl B JIATEPATYpPE IO
CTPOUTENBHOU KIMMATOJIOTHH.

B pe3ynbraTe 4MCIECHHOIO PELICHMs 3aJa4d IOJYyYEeHbl W3MEHSIOIINECS
BO BpEMEHU TeMIlepaTypHble TMOJs wuccieayeMoil obnactu. OTmedaercs
BO3HUKHOBEHHUE BOCXOSAIIMX MOTOKOB BO3/yXa B MPU3EMHOM CJI0€ aTMOC(hephI
101 BO3JICHCTBUEM COJIHEYHOTO W3JIY4YEHHS, KOTOpbIEe 1e(POpMUPYIOT MPOPHIIb
CKOPOCTH BETPOBOT'O MOTOKAa Ha BXOJIE B UCCIEAYEMYIO 001acTh. Y CTAHOBIICHO
CYILIECTBEHHOE BJIMSHUE PaJUAllMOHHOTO TerjiooOMeHa Ha (opmMupoBaHue
TEIUIOBOIO PEXUMA OTPAKIAIONIMX KOHCTPYKUMU 31aHui. B gHEBHOE Bpems
CyTOK TOJX BO3JECUCTBHEM COJHEYHOTO M3JIy4EHUS HA IOBEPXHOCTAX
OTPAXKIAIOIMX KOHCTPYKLUMK JTOMa ITACCUBHOI'O TUIA BO3HUKAIOT IMEPETPETHIC
YYaCTKH, TEIJIOBOM ITOTOK OT KOTOPBIX HAIIPABJIEH KAK BO BHEIIHIOIO CPENy, TaK
Y BOBHYTpPbB 31aHusA. Ha pacnpeneneHue temneparyp U TEIUIOBBIX ITOTOKOB IIO
IIOBEPXHOCTSAM  OTPAXKIAIONIMX  KOHCTPYKLMU  CYIIECTBEHHOE  BIIMSAHUE
OKa3bIBaeT CTPYKTypa BO3AYUIHBIX IIOTOKOB, KOTOpbIe (OpMUpPYETCS B



pe3ybTaTC TUAPOJUHAMHNYCCKOIO MW TCIINIOBOT'O BSaHMOﬂeﬁCTBHH BCTPOBOI'O
IMOTOKa C ITIOBCPXHOCTAMH BILaHHﬁ, PAaCIIOJIOKCHHBIX BOJIN3H OCICBOIO 00BEKTA.
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The paper presents the results of numerical modeling of hydrodynamic
and thermal interaction of wind flow with a complex of buildings and structures
located within the urban development. The main purpose of the study is to
assess the effect on the thermal state of the enclosing structures of buildings and
constructions of the main meteorological factors such as solar radiation, wind
flow, daily temperature fluctuations in ambient air and ground, and the
determination of the heat transfer characteristics of buildings with the
environment at various diurnal and season conditions. The target area of the
study is a complex of buildings and structures of the ITTF NAS of Ukraine
located on the street. Bulakhovskogo, 2. This complex includes structures of
various heights and geometric forms, including the experimental house of the
passive type - the main object of modeling. The results of studies of the thermal
state of the ground in the investigated region, as well as the results of studies of
the thermal parameters of the environment were used as the initial data for the
construction of the thermal model. The radiation of the Sun was modeled by
means of a solar calculator, which calculates the hour angle, angle of solar
declination, zenith and height of the Sun in accordance with the geographical
coordinates of the investigated region. To calculate the intensity of solar
radiation on the surface of the Earth, a model of refraction of solar rays is used
while it’s passing through the atmosphere. The atmospheric cloudiness
parameter was estimated from the data presented in the literature on construction
climatology.

As a result of the numerical solution of the problem, the time-varying
temperature fields of the investigated region are obtained. There is an
occurrence of ascending air flow in the surface layer of the atmosphere under
the influence of solar radiation, which deform the velocity profile of the wind
flow at the entrance to the investigated region. A significant effect of radiative
heat transfer on the formation of the thermal regime of the enclosing structures
of buildings is established. In the daytime, under the influence of solar radiation
on the surfaces of the enclosing structures of a passive house there are
overheated areas, the heat flow from which is directed both to the external
environment and inside the building. The distribution of temperatures and heat
fluxes along the surfaces of the enclosing structures is significantly influenced
by the air flows that are formed as a result of the hydrodynamic and thermal



interaction of the wind flow with the surfaces of the buildings located near the
target object.



