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IF'EHEPATUBHAS OIITUMU3ALUA TOITOJOI'NMN KAHAJIBHOI'O PAIMATOPA

B pabore Obula ONTUMU3MPOBAHA TOMOJIOTUS KAHAJIBHOTO PaJaTopa CUCTEMBI OXJIAXJEHHs mpoueccopa. [ storo Obuia
co3naHa Ga3oBasi reoMeTpus ¢ ucrnosb3oBanueM miarpopmel SALOME. 3arem ¢ ucnosb3oBanuem makera OpenFOAM Obun
OLICHEHHI ITTapaMeTphl KXo KOHCTPYKIHWH, IOCNIe Yero ObUI NPHMEHEH alropuUTM ONTHMH3alMd. B mcciemoBaHmm ObLIO
MIPOBEAEHO CPAaBHEHHE AJIITOPUTMOB: T€HETHUYECKUH alTOPUTM M I'paJUEHTHBII alrOpuTM ONTUMH3anuu. B kadectBe meneBoit
¢yHKIMH ObUTa UCTIONB30BaHA (DYHKIMS, KOTOpas BKIIOYAeT B ce0st oOIIyIo Terionepenadyy M Iepenaj JaBieHus. BxogHsivu
napaMeTpaMy OBUTH 3HAYEHMs 3aIlOJIHEHHs IOMEHOB, NpPHYEM KaxJas HOBas TeOMETpHUs I'eHepHPOBaJIACh aBTOMAaTHUECKU C
ucrnosb3oBaHueM Python ckpumra.
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GENERATIVE OPTIMIZATION OF DUCT RADIATOR TOPOLOGY

A The topology of the channel radiator in the CPU cooling system was optimized in the study. To achieve this, a base geometry
was created using the SALOME platform. Subsequently, the OpenFOAM package was employed to assess the parameters of each
design, followed by the application of an optimization algorithm. Two algorithms were utilized in this task: a genetic algorithm
and a gradient-based optimization algorithm. A comparison between these algorithms was also conducted. The objective function
employed in the study included both overall heat transfer and pressure drop. The input parameters consisted of domain fill values,
and each new geometry was automatically generated using a Python script.

AKTyaJIbHOCTB 3a/1a9¥ KOMIIAKTHOTO OXJIAJKACHHSA CBSI3aHA C YBEIMUCHNEM MOIIHOCTH BBIYHCIUTENBHBIX CHCTEM,
pasBuTHeM djekTpomoOmier [1] u cTpemiennio k sHeprocoepekennto. HeaddexTuBHOe perienne mpoOiaeMbl
TEIUIOOTBOJA MOXKET MPUBECTU K HEPETrpeBy, CHIKEHUIO MPOM3BOAUTENBHOCTH U JIaXK€ MOBPEXKICHUIO TEXHUKU.
Lenpto wuccnenoBanust siBIAETCS pa3pabOTKa W ONTUMH3ALMS TI'€OMETPUH paguaropa sl BOJSHOH CHUCTEMBI
OXJIKAEHUsS Ipolieccopa ¢ MCIOJIb30BAHUEM BBIYMCIUTENBLHON THApOoAMHAMUKH. [1epBbIM dTarioM ObLIO co3naHue
TeOMETPUH M pacdyeTHOH cerku B rpaduyeckoM nurepdeiice SALOME [2]. Tlo nosyyeHHON CETKM NPOBOIMIOCH
YHCIIEHHOE MOJENMpOBaHue ¢ ucroib3oBaHueM nakera OpenFOAM n pemarens chtMultiRegionFoam [3]. B
KayecTBe IeJIeBOil GpyHKIMU Oblia MCIOJIb30BaHa (PYHKIMS, KOTOpas BKIIOYaeT B ce0s oOILIylo Teruionepenady u
nepenan nasieHus [4]. BxogHsIMu mapameTpaMu ObUIM 3HAYEHHS 3alOJHEHUS JOMEHOB, NMPUYEM Kaxas HOBas
TeOMETpUsl TEHEPHUpPOBalach AaBTOMATHYECKH C HCTONb30BaHHEM Python ckpunra. [ns pemenus 3amadu
ONTHMU3AINHU OBIIHM BEIOPAHBI ABa AJITOPUTMA: 3BOJIIOLMOHHBIA U TPaNEHTHBIN. B KauecTBe rpagueHTHOrO MeTOIa
6b11 ucriosib3oBad BFGS [5]. B xome paGoThl MoTy4eHo, 4TO TEHETHIECKUH allTOPUTM CIIPABIIAETCS C TI00aTbHOM
ONTUMH3AIMEei B MHOTOMEPHBIX IIPOCTPAHCTBAX MapaMmeTpoB Hcmons3ys Ha 30-40% wmenpme wreparmii [6].
HccnenoBanue MoATBEPAUIO, YTO ONTUMH3ALMA F€OMETPUM U MapaMeTPOB CUCTEMbI OXJIAXKJEHMS MOBBIIIAECT €€
a¢pdexTuBHOCTH Ha 7-10% 110 CPaBHEHUIO C TPAIULMOHHON KOHCTPYKIMEH, KOTOpast UMEET JIMHEHHOE U IIaxXMaTHOE
pacnonomeHI/Ie. B pe3ybTaTe pa60TI)I ObLIa OINITUMU3UPOBAaHA TOIIOJIOTHA KaHAJIbHOI'O paauaTopa CHUCTEMbI OXJIaXKICHUSA
poreccopa.
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