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Empirical correlations for mixed convection heat transfer through a fin array = m
based on various orientations
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ARTICLE INFD ABSTRACT

Erpwordic The trasafer of heat by the fre is influenced by the change of the direction of the fins. This paper investigates
Slixed romvecemn stugly the eiffect of the dizection of longiludisal fine on 3 three-dimessoeal convection heal ieansder in a rec-
Carelaioa

manpelar channe and alsn smdy dee effect of the laeral snd boegimdinal incinacion of dee recianpalar channel.
The Grashaoll cange from 5 = .D'll:l.“i". Reyredds from 1000 to 20080 and Pramndi] 71, The befiom sarfsce of the
charme| & exposed 1o constant beat o, while ather wallls are solared. Tweo cases are investigaied. In case one,
mrnsaremenis werr corduced e laleral inchealion of the chansel, with a range of o = @° 30° &, aml 90
Cape rwo soadied the longrnudinal inclination of the channel, with tee kareral inclisation angle fixed aro = 90°
and the kngiudinal inclisation angle 8 = F, 30, B, and 70°. The dimensionless of inheight was HUH = 00§,
and the fin spacisg was 5/H = 0.17. The experimental resulrs show thar the ooefficient of tee heat mansfer for
lageral inclimalion (a2 = O07) was grealer than that Tee s seleways crenia s (@ = 907 Addisionally, the average
coeffickent of heat transfer for both the laceral and konginudinal inclination case is increased with the leagirodinal
incligalios dngl:. The empisical equations e oblained hased on e eoporssenial aoalls. Thes equalions
correlmed the Nussels mamber a5 3 dependent variable of the onentbors angles, Reynobds number, and the

{rrashof pember, these squations are consisient with experimental resalis.

1. Eirasduetinn

Kot engineering applications consame energy and associabed with
prosdmee hesi [1,2]. This beat production is asslly an undesiahble side
effect that decreases the system performance, sach engineering system
is designed almost bo operte within a spedfied range of iemperatures
[3). Failure of a system occurs when these limits are surpassed by
averheating [4]. Therefore, many engineering systems try o avosd this
averheating problen as misch o possible by sieg different methads for
dizsipating heatr away from (e gvstem 1o summounding aneas [5), The
energy of heat ks released im several ways systems that operate give
energy In the form of heat, chembcal reactions release latent energy
such as beat, electrons that flow throegh materials that generatbe heat,
pressure gases generabe beat, and radiation matier coeates heat [5].

In the design and oonstrsction of different tvpes of energy (heat)
tramsfer systems, different devices, such as cylinders, rods; and plates,
are tsed e achieve hear low berween the soumee ard rhe sink, These
arrucmires pravide surfaces for absorption or mejection of hear snd ane
defined as main surfaces [7].

* Cowrrespamlarg: authar,
E-maf address raada hirnoosd 8 yafseso.com (ALZ. Homod )

Tt e oo WO NS0 & ijfhermalsei, 200 8.1 2,003

Ti increasing heat transier [rom surisoes sne ussially used fins whes
in i mor possible o increase the rate of heat ransfer, either by in-
creasing the cocfficient of heat transfer on the surface or by increasing
the difference of iemperamure hetwern the surface and the fwid [=]). n
the system of electronic thermal memagement, heat sinks are wsually
atiached to the iops of the electronic package o enhance beat dis-
sipation and conteed the junction lemperatures of these packages [9]
The main desired goal of the design of heat sink is a substantial en-
hessiicis it o thei: bzt trasafer by convestion with misimal iemsases |5
rhee pressurne drop ol streamwise, The rectangalar firs sre widely ued 1o
increage the rate of heat dissipation of the systems beeause they are
simple and inexpensive o manufacnene. The eransfer of coevertive heat
within a chennel contaming fins was studied by mamy ressarchers
[10=-14].

The convedion heat transfer in rectangular enclosures is snsdied
numerically by Lakhal et al. [10] with perfectly artached fins to the bot
wall, The effecrive parsmerers for this problem are te enclomires as-
pecr Falio 8 25 < AR = =, the Ravieigh namber is 107 = Ra =
2 = 107, the dimenstonless partitions lengths are 0 < B = 1, the angle
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