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1. MaTemartn4Hi Mogei Ta 064U CII0Ba/IbHI METOIM aHai3y €(PEKTUBHOCTI CUCTEM OXOJIOIKEHHS Li-ion 6aTapen

MOBITPSIHUM IIOTOKOM.

2. Mathematical models and computational methods for the analysis of the air cooling system efficiency inside Li-
ion batteries package.

Pedepar:

MMOTOKOM. B po60TU 3arTpOIIOHOBAHO MaTEMATUYHI MOJIeJTi TeIJIOBUX ITIPOIIECiB MPU 0XOJIOMKEHHI MTOBITPSIHUM
IOTOKOM Li-ion 6aTapei, 1110 MaloTh Ha IOBEPXHSX €JIEMEHTIB CKJIQJHY 6araToKaHa/lbHY CTPYKTYpy. KOMIIIEKCHO
IOCIIiIKEHI IIPOCTOPOBI [10J14 TEMIIEPATYPH, TUCKY Ta MIBUAKOCTEN B IIOBITPSIHOMY IOTOLLi IIPY OXO0JIOIKEHH] Li-ion
Gartapeil 3 6araTokaHaJIbHUMU CTPYKTypaMU Ha [TOBEPXHSIX €JIEMEHTIB, 110 A€ MOKJIMBICTD 30iIbIINTH
e(PEeKTUBHICTb CUCTEM OXOJIOMIKEHHSI; PO3p06JieHi MaTeMaTUYHa MOZeJib 0X0JI0/KeHHs Li-ion 6aTapei 3a
IOTIOMOTOIO TEIJIOBOI TPYOKU Ta METOH, 00YMCIIeHHS ii NIMTOMOI TEIJIONPOBIAHOCTI; pO3pO06JIEHO CTEH], AJIS
€KCIIEPMMEHTAJIbHOTO AOCTiIKeHHs e(peKTUBHOCTI CHCTEM OXOJIOJKEeHHS 6aTapeii, imiTaTopu esnemeHTiB Li-ion

Gartapeil Ta Kamepa IJ1s1 LOCiIKeHHs e(DeKTHBHOCTI CUCTeMU 0XO0JI0KeHHs Li-ion 6aTapeil. HaykoBi pe3yspraT



oTpuMaHi rpu BukoHaHHi nporpam HHIL XTI ta cninsHoro npoekty HHI] XOTI 3 BNL (CIIA): "JocaimkeHHs
(disMYHMX MPOLECIB Ta ONTHUMI3allisl TapamMeTpiB JOCIIIHUX YCTAHOBOK METOIaMU MaTEMaTUYHOI'O MOZEJIIOBaHHS"
(N2 0111U009294); "dyHpaMeHTalbHi Ta IPUKIIALHI JOCHIIPKEHHS 3 silepHOi Qi3uKu 117151 NOTped MeIULIUHY,
HapOJHOIO rOCHO/IapCTBa, eKoJorii Ta eHepreTuku” (N2 0111U009298); "Po3pobka A0CHiIHOrOo 3pa3ka CUCTEMU
TepmocTabinizauii Li-ion 6atapeit” (BNL-T2-371-UA). BupoBakeHHSI MaTEMaTUYHUX MOJIeJIel, YMCeJIbHUX METO|B,
METO/IiB BUMipPIOBaHHS Ta O6POOKU TaHUX MiATBEpKeHi oBiaKoo npo ix BukopuctanHs B HMK "Yckopurens"HHI]
XODTI. OpepKaHuX pe3yabTaTh MOXKYTb 3HAITH LIMPOKE 3aCTOCYBAHHS IPU PO3POOL €J1IeKTPOMOOiIiB, HOBOrO

HAYKOBOT'O i IPOMHUCJIOBOTO YCTATKyBAHHSL.

2. The paper considers the processes of three-dimensional heat propagation in Li-ion batteries when cooled by air
flow. In work mathematical models of thermal processes are offered at cooling by an air stream of Li-ion batteries,
having on the surfaces of elements a complex multi-channel structure. The characteristics of the necessary
parameters of the air flow of the thermal management system of Li-ion batteries were determined. The spatial
fields of temperature, pressure, and velocities in the air flow have been comprehensively studied when cooling Li-
ion batteries with multichannel structures on the surfaces of the elements, which makes it possible to improve the
efficiency of cooling systems. A mathematical model for cooling a Li-ion battery using a heat pipe and a method for
calculating its thermal conductivity have been developed; The stand was designed for experimental research of the
efficiency of battery cooling systems, simulators of Li-ion batteries and a camera for investigating the efficiency of
the cooling system of Li-ion batteries. Scientific results were obtained during the implementation of the programs
of the NSC KIPT and the joint project of the NSC KIPT with BNL (USA): "Investigation of physical processes and
optimization of the parameters of research facilities by mathematical modeling methods" (No.0111U009294)
"Fundamental and applied research in nuclear physics for the needs of medicine, Ecology and Energy"
(No.0111U009298), a joint project of the NSC KIPT with BNL (USA)" Development of a prototype of the Li-ion
battery thermal stabilization system "(BNL-T2-371-UA). The introduction of mathematical models, numerical
methods, methods of measurement and data processing is confirmed by a certificate of their use in the NIC
"Accelerator" NSC KIPT. The results obtained can be widely used in the development of electric vehicles, new
scientific and industrial equipment.
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