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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper three-dimensional incompressible laminar fluid flow and heat transfer of a heated array of
Received 24 August 2015 rectangular perforated and solid fins attached on a flat surface are studied numerically. Perforations with
Accepted 18 October 2015 rectangular cross section are along the length of bluff plates and their number varies from 1 to 2. For
Available Online 05 December 2015 . . . . .. . . ]
solving this problem, Fluent software is used. Discretization of the governing equations were achieved
through finite volume method and solved with SIMPLE algorithm. The second order upwind technique

Keywords: . . .. . .

Laminar flow is used for discretization of momentum and energy equations. Computations were performed for a range
Perforated fin of Reynolds numbers (100-350), based on fin thickness. The main contribution of this paper is finding
Fin performance the optimum place of perforations and afterwards comparing the thermal performance and Nusselt

Nusselt number

; number of the fins with one and two perforations and solid fin. Thermal performances and
Optimum place

effectiveness of perforated and solid fins are determined and compared. Higher performances for
perforated fins are observed and effectiveness increased by increasing number of perforations. By
increasing Reynolds number and number of perforations, Thermal performances and effectiveness and
Nusselt number increase. Total drag is highest for solid fin and is equal for fin with 2 perforations at
optimum and non- optimal place. Higher reduction of weight of fins due to perforation is another major
of utilization of the new type of fins structure. The advantages of circular perforation can be mentioned
as economic reasons and simplicity of implementation as compared to other developed techniques in
the literature.
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Fig. 2 Arrays of perforated fins considered in the present
investigation,(a) arrays of fins with 1 perforation, (b) arrays of fins with
2 perforation
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Fig. 1 Arrays of perforated fins considered in the present investigation,
(a) arrays of fins with 1 perforation in »=0.0555, (b) arrays of fins with
2 perforation in ¢=0.111
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Fig. 5 (a) changes of average Nusselt number for perforated fin with 2
perforation according to Reynolds number, (b) Changes of average
Friction Coefficient number for perforated fin with 2 perforations
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Fig. 8 (a) Comparison of average Nusselt number for fin with 1
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number, (b) Comparison of average Nusselt number for fin with 2
perforation at optimum and non-optimal place according to Reynolds
number
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