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Multi-objective optimization of a laterally
perforated-finned heat sink with
computational fluid dynamics method and
statistical modeling using response surface
methodology
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Abstract

The present paper examines nrbulent Now and hear rransler characteristics of a three-
dimensional laerally perforaved finned heat sink (LPFHS) Using response suriace
miethoclukygy (RSM) and compurational Duid dynamics (CFD) approaches. The elfects of
the Begnalils number and perfarations geomery, such 35 porosity (5ie) and cnoss-
seclional shape (square, circular, hecagonal, and mriangular), were invesigaced on the
Jwerage Incrion Lace and Jverage Nusselt number. BESM is an applicable appraach w
improve process comditions by analyzing the impact of dilferent facwes and their
imerdepenlence on the measuned oucomes during a specilic iechnological operaion.
Three accurate madels i the percemage of heat iransier enhancement {PHTE), the
percentage of T [acor reducion (PFCR), and the perrentage of weight reducion
[WER] a5 the most imporant design objecives lor hear sinks were proposed Using the
REM rechmique. B3 models served as the foundation for twa- and three-objecive
Opimizations. Resulls demonsirace that fins with square periorations exhibied e
highest PHTE value. Additionally, lins with square, circularn, and bexagonal perorakns
experienoel increasel PRCR with rising porosity ar dillerent Reynolds mmibers. Fns
Wil SQUATE perfrations were pansoulardy eflective in PWE because the perforations
miarched well with the laveral surlaces of the fin. The oprimal conditsons Tor the LPFHS
were achicved Using square perioratsons with Eeynokds noumber and porosicy values of
2101 and 0,494, respectively. 10 the oprimal case, PHTE, PFOR, and PWR increased by
706X, 24.198T, and 40367, respectively, compared 1o the base case (solid fin). In
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