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2. Energy-Efficient Microclimate Formation Based on a Developed Theory of Macrostructure in Turbulent Flows

Pedepar:

1. Incepraiist npucBgYeHa BUPIIIEHHIO aKTyabHOI IPO6IeMU BPaxyBaHHS 0COOIMBOCTe (POPMYBAHHS i PO3BUTKY
TypOyJIEeHTHOI MaKpPOCTPYKTYpHY ITPH po3pooblli eHeproedeKTUBHUX cucTeM GOpMYyBaHHS MiKpPOKIiMaTy B
npumimeHHsx CTBOpeHO Qi3NYHy KOHIENTyalbHy MO/Ie/Ib PO3BUTKY MAaKPOCTPYKTYpH TypOyJIEHTHUX Tedill, 110
[IOJIAETHCS TIEJIEHOIO BEJIMKUX BUXOPiB. OTPUMAaHO KyTH PO3LUIMPEHHS CTPYMUH i MPUMEKOBUX LIAPiB 3MilllyBaHHS,
npodini MBUAKOCTI, TEMIIEPATYyPH, TEIJIONIEpeady Kpi3b MPUMEKOBHUIA Map 3MilllyBaHHS Ta iHIII BEJIMINHMU.
Po3pobseHo edekTHBHY CxeMy opraHisaliii 10BiTPOOOMIHY Ta OBITPOPO3NOAIIBHUKY 7151 IPUMIillleHb 6e3

MO>XJIMBOCTI BUTICHSII0YOi BEHTUJISLIII.

2. The dissertation is devoted to solving the actual problem of taking into account the features of the formation
and development of a turbulent macrostructure during the development of energy-efficient microclimate



formation systems in the premises. The analysis of the systems are presented. The main flows with large-scale
vortices (puffs) in them are jets and mixing boundary layers. The need for a new method for theoretical description
of turbulent macrostructure is shown. Visual studies of the macrostructure of a free jet showed the chessboard
order of the puffs. New physical conceptual model for the development of the macrostructure of such flows is
created. It allows geometric and kinematic analysis of the macrostructure is developed. For free jets, found ratios
of characteristic sizes are repeated the known experimental data. The velocity, temperature and turbulence
intensity profiles are defined. The experimental tangent of the angle (0.22) was theoretically grounded. Similarly,
jets in accompanying or contrary flows, are studied. A good coincidence with the known data is observed at the
velocity of the surrounding flow related to the initial jet velocity more than minus 0.4. The theoretically found
critical velocity ratio, less than the jet looses stability, is minus 0.4. This is confirmed by author’s visual studies.
Similarly, wall jets are considered. The hypothesis by I Shepelev concerning the possibility of neglecting the wall
boundary layer is recommended after the refinement by the author: the puffs should be conditionally stretched to
the wall. Visual studies confirm the considered macrostructure of these jets. The jet expansion, velocity and
turbulence intensity profiles are coincide with experimental data. The multilayer structure of concave jets is
grounded. The geometric parameters of air distributors with interaction of convex jets are grounded - five outputs
with width at least 0.2 of wall radius. The same principle is used for mixing boundary layers. The characteristic
sizes and the U-factor through the layer was obtained. The geometric analysis of the macrostructure of the initial
and transitional sections of a free flat jet, where similar layers are formed, gave the relative length of both sections.
The physical meaning of the processes in the transitional area was obtained - the formation of the chess order of
the puffs. The results are useful for calculation of temperature stratification in pipes and air-ducts. They has been
introduced in Ukrainian norms and international recommendations. The methods of usage the equations of
momentum and energy for turbulent flows with large-scale vortices are refined. The concept of flows with
averaging possibility is proposed. For free jets, the momentum correction is 1.11, and the energy one is 1.15. The
distribution of jets power is obtained. Only 0.46 % of the energy is used for the injection. The developed method
was practically applied for microclimate systems. The classification of methods for jet development control is
proposed for systematization of known solutions of air distribution. To increase the energy efficiency of ventilation
and air conditioning in high premises, where the displacement ventilation is impossible, the scheme of air
exchange organization is developed. The air is supplied above the working zone by convex wall jets. New air
diffuser is invented with nozzle tangential outputs using the developed method to avoid separation of jets. The
scheme is considered on the example of International Exhibition Centre in Kyiv. Two-times lowering of the air
exchange, the reduction of the design cold by 65.58 W /m? or 29 %, the decrease in re-heating by 7.17 W/m? or
18%. Savings of capital investments is 792.16 UAH /m? or 55 %. The cost of operating costs during the cooling
period is 6.61 UAH /m? or 15 %.

Jep>kaBHu#M peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHuil NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6srikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. Kop6yTt Bagum ITaBnoBuy

2. Korbut Vadym Pavlovych

KBasmigikamist: 1.1, 05.23.03
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kop6yTt Bagum ITaBnoBuy

2. Korbut V.P.

KBasidikamis: 1.1, 05.23.03
InenTudgikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. J)Kenux Bacunb Muxanaosuy

2. Zhelykh Vasyl Mykhailovych



KBasigikamis: g. 1. 1., 05.14.06
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Pegpko Anppiit OsieKcaHIpOBUY

2. Redko Andrii Oleksandrovych

KBasidikamis: 1.1, 05.23.03
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Tkayenko Cranicias Mocunosuy

2. Tkachenko Stanislav Yosypovych

KBasmigikanis: g.1.1., 05.14.06
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



PeuenseHTu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

[Tpurimak Osekcanzap BikTopoBud

Xopyxun Bikrop IleTpoBuy

FOpuenko T.A.



