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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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HaujonasnbHoi akagemii Hayk YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.51

Tema guceprauii:
1. TToTy>xHi CBITZI0[1i0AHI OCBIT/IIOBaJIbHI IPUIAAN 3 CUCTEMaMU OXOJIOIKEHHS CBIT/IONi0iB HA OCHOBI IBO(da3HUX

TEIJIONEPeaBaJIbHUX [IPUCTPOIB.

2. Powerful LED lighting fixtures with LED cooling systems based on two-phase heat transfer devices.

Pedepar:

1. TToTy>XHi CBITZI0[1i0AHI OCBIT/IIOBa/IbHI IPUJIAAN 3 CUCTEMaMU OXOJIO[IKEHHS CBITJIOAi0iB HA OCHOBI IBO(da3HNX
TeIIonepeiaBabHYUX [IPUCTPOIB BUKOPUCTaHHS TEMJIOBUX TPYO NPU CTBOPEHHI CUCTEM OXOJIOIKEHHSI ITOTYXKHUX
CBITJIOZIOMIB 03BOJISIE PEATi3yBaTU IPUHLMIIOBO HOBI IIOTYKHi OCBITJ/IIOBAJIbHI CUCTEMY, IO MOXKYTh
3abe3ne4yBaTy OCBITJIEHHS IPUMILEHD 3 BEJIMKOIO IJIOLIEI0 Ta BUCOTOIO CTeJli. MeTow aucepraniiiHoi pobotu e
PO3pOOJIEHHS Ta CTBOPEHHS MOTY>KHUX CBITJIONiONHUX OCBIT/IIOBAIbHUX IPUJIATiB 3 CUCTEMAaMU OXOJIOAKEHHS
CBITJIOZi0/1iB HA OCHOBI ABO(a3HUX TeIIonepeaBalbHUX MTPUCTPOIB. Peanizaliis 11iei meTu 103BoJisie pO3pOOUTU
HOBi KOHCTPYKIIii CHCTEeM OXOJIOKEHHSI NOTYKHUX CBITJIO[i0OHUX OCBITJIIOBAJIbHUX IPUJIAAiB. Y Aucepralii 6yso
OTPUMAaHO TaKi HAyKOBi pe3yJsibTaTu: - [IoKa3aHo MmJIAxy ONTUMI3aLii Maco-rabapruTHUX Ta eKCIUTyaTaliiitHUX

IapaMeTpiB CUCTEM OXOJIOIKEHHSI [TOTYXKHUX 1 HAJIIOTY>KHUX CBITJIOAIOOHUX CTPYKTYP AJ1s1 3a0e3MeyeHHs iX



ONTUMAJIbHUX POOOYMX TEMIIEPATYPHUX PEXUMIB. - ONITUMi30BaHO KOHCTPYKIIi CHCTEM OXOJIO[KEHHS MTOTYKHUX
CBITJIONiOAiB, 30ATHUX 3a0€3I1eUNTH ONITUMAaJbHI pob0Ui TeMIiepaTypHi [ialla30HU CBITJIOBUIIPOMIHIOIOUNX CTPYKTYP
Mpy MiHIMaJIbHUX MacO-TabapUTHUX PO3Mipax CUCTEM OXOJIOMIKeHHS. - Ha OCHOBI MeTOiB KOMITIOTEPHOTO
MOJIEJIIOBAHHS Ta €KCIIEPMMEHTAJILHO BU3HAUEHUX XapaKTE€PUCTHKAX TEIJIOBUX TPYO ONTUMI30BaHO KOHCTPYKIi
CHCTEM OXOJIOIKEHHS MOTY>KHUX CBITJIOLIOAIB Ta CTBOPEHO HOBI KOHCTPYKLi CUCTEM 0XOJIOIKEHHS. KOHCTPYKIi
3aXMIEHO NMaTeHTOM YKpaiHU. - YIIepIlle CTBOPEHO 3Pa3KU CBITJIONIOAHUX OCBITJIIOBAIbHUX MIPUJIAIIB TOTYKHICTIO
Biz 150 BT o 600 BT 3 opuriHasibHUMU CUCTEMaMU OXOJIOJKEHHS CBIT/I0/1i0fiB HA OCHOBI ABOda3HUX
TeIJIONEePeIaBAIbHYX [IPUCTPOIB, @ TAKOXK AOCIIIIPKEHO iX IapaMeTpy Ta XapaKTEPUCTUKU. - [TokasaHo
eHepreTnyHy e(eKTUBHICTb CTBOPEHUX IIOTY>KHUX OCBIT/IIOBAJIbBHUX CUCTEM JJIs1 OCBITJIEHHS B crieludiyHuX
yMOBax (IpUMilleHb 3 BEJIMKOIO IJIOIEI0 Ta BUCOTOIO CTeJli, CKJIa[IHI TeMIlepaTypHi yMOBU To110). [IpakTuyHa
L[iHHICTb JUCEePTALiHOI pOOOTH MOJISITAE Y TOMY, 1I0 PO3POOJIEHI CUCTEMU OXOJIOKEHHS! IOTYKHUX CBITJIONiOMiB
Ta CTBOPEHI Ha iX OCHOBI €KCIIEPUMEHTAJIbHI 3Pa3KU IMOTYKHUX CBITJIOAIOIHUX OCBITIIOBAJILHUX CUCTEM
IO3BOJISIIOTh peasli3yBaTy cepilo CBITIOAi0fHUX OCBIT/IIOBAJIbHUX CUCTeM BUCOKOI (1o 300 BT) Ta HagBHCOKOi (10
600 BT) NOTY>KHOCTI 3 ONITUMaJIbBHUMU MacO-TabapUTHUMU XapaKTeprucTukamu. Po3pobJieHi CBiTI0i0nHI
OCBITJIIOBAJIbHI IPUJIAAU BiIPi3HSAIOTHCS MiJBUIIEHOIO MOTYXHICTIO, BUCOKOIO CBIiTJIOBOIO €(EKTUBHICTIO,
ONTUMAJIbHUMU Maco-TabapuTHUMH IlapaMeTpaMy, 3HIKEHIMU TeMIlepaTypaMy eKCITyaTalii CBITI0ioAHUX

CBITJIOBUIIPOMIHIOIOUMX CTPYKTYP Ta IpKEPeJ KUBJIEHHS], a OTXKe, HiJIBUIIEHUMHU TEPMiHAMU CITYXOU.

2. Powerful LED lighting fixtures with LED cooling systems based on two-phase heat transfer devices The use of
heat pipes in the creation of cooling systems for high-power LEDs allows one to implement fundamentally new
lighting systems that can used for lighting of rooms with large area and ceiling height. The purpose of the
dissertation is to develop and create powerful LED lighting fixtures with LED cooling systems based on two-phase
heat transfer devices. Realization of this purpose allows to develop new designs of cooling systems of powerful
LED lighting devices. The following scientific results have been obtained in the dissertation: - Ways of optimization
of mass and dimensional characteristics and operational parameters of cooling systems of powerful and
superpowerful LED structures for maintenance of their optimum operation temperature modes have been shown.
- The designs of cooling systems of powerful LEDs capable of providing optimal operation temperature ranges of
light-emitting structures with the minimum mass and dimensional characteristics of cooling systems are have
been optimized. - On the basis of computer modeling methods and experimentally determined characteristics of
the heat pipes, the designs of cooling systems of high-power LEDs have been optimized and new designs of
cooling systems have been created. The designs have been protected by the patent of Ukraine. - For the first time,
the samples of LED lighting fixtures with the power from 150 W to 600 W with original LED cooling systems based
on two-phase heat transfer devices have been created, as well as their parameters and characteristics have been
studied. - The energy efficiency of the created powerful lighting systems for lighting under specific conditions
(rooms with a large area and height of the ceiling, difficult temperature conditions, etc.) has been shown. The
practical value of the dissertation is that the developed cooling systems of high-power LEDs and created on their
basis experimental samples of high-power LED lighting systems allow to implement a series of LED lighting
systems of high (up to 300 W) and ultra-high (up to 600 W) power with optimum mass and dimensional
characteristics. The developed LED lighting devices are differed by increased power, high light efficiency, optimum
mass and dimensional parameters, reduced operation temperatures of LED lighting designs and power supplies,
and, therefore, increased service life.
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