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V. BizomocTi Ipo aucepTailiio
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1. KackagHi TepMOeIeKTPUYHI OXO0JIOIPKYBaui /1711 00'€KTiB HaMiBIIPOBiIHUKOBOI ONITOEJIEKTPOHIK.
2. Cascade thermoelectric coolers for semiconducting optoelectronic objects.

Pedepar:

1. O6'eKTOM HOCHIIIKEHHS € KACKAIHUM TEPMOEIEKTPUYHUM 0XO0JI0IKYBay y 3B'sI3KY 3 OXOJIOHKYBAJIbHUM

€JIEMEHTOM OIITOEJIEKTPOHIKK. MeTOI0 NOCIiIPKEHHS € po3p0o0Ka y3araJlbHEHUX MOJiesIel i aJIrOPUTMIB pO3paxyHKY

KackagHux TEO 3 pisHMMU cXeMaMU 3'€IHaHHA KacKamiB. MeTonu JOCIiIP)KEHHs - TEOPETUYHI y3araJbHEHHS,
MaTeMaTU4YHE MOJEJIIOBAHHS, aHAJIITUYHI Ta YMCEJIbHI METOIU, EKCIIEPUMEHTAJIbHA IIEPEBIPKa TEOPETUYHUX

pe3yJIbTaTiB Ta BUCHOBKIB. HOBU3HA - BIleplIe JOBENEHO, IO BCi CXeMU KOMyTallii KaCKa/iB MalOTh OJIMHAKOBI
€HepreTHYHi XapakTepUCTUKU. Briepiie cpopmysiboBaHa mogenb kackagHoro TEO, y sikill po3B'si3aHHSI CUCTEMU
0a/1aHCOBUX PiBHSIHb Ha MEXXaX KacKaJiB CIIOYYa€THCS i3 pO3B'sI3aHHSAM KPaloOBUX 3a7ay /1151 PiBHSIHHS

TPUBUMIPHOI TEMJIONPOBIAHOCTI B MiPKKaCKaJHUX MiAKJIaIKaxX. YIIPOBAI)KEHHS - PE3YJIbTaTU AOCIII>KEHDb

BUKOPUCTaHI Ipu cTBOpEHHI KackagHux TEO 115 eseMeHTiB HalliBIIPOBiTHUKOBOI ONTOEJIEKTPOHIKY 332 JOTOBOPOM

i3 ppanuyspkoro Komnaxiero "Marvel Thermoelectrics" i npyu BUKOHaHHI KOHTPaKTy 3 IHcTUTyTOM KOCMiyHO]

Actpodizuku Ppanuii.



2. Object of research is cascade TEC in interconnection with a cooled element of optoelectronics. The research
goal is developing of generalized models and calculation algorithms of the cascade TECs having different schemes
of cascades connecting. Method of developing - theoretical generalizing, mathematical modeling, analytical and
numerical methods, experimental check of theoretical outcomes and conclusions. The novelty - for first time is
demonstrated, that all schemes of stages connecting have identical limit power characteristics. Model of the
cascade TEC for the first time is formulated, in which one solution of balance equations system on boundaries of
cascades is combined with the solution of boundary value problems for equation of three-dimensional heat
conduction in intercascade substrates. Application - the outcomes of researches utilized at creation of the cascade
TECs for elements of semiconducting optoelectronics under the agreement with the French company " Marvel
Thermoelectrics " and at fulfillment of contract with French Institute of Space Astrophysics.
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