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A B S T R A C T

In this paper, the heat transfer and flow characteristic of air over flat finned tube with perforated
and non-perforated fin have been carried out numerically. The mesh generation and finite vo-
lume analyses have been conducted using Ansys 15 with a RNG k–e turbulent model to estimate
heat transfer coefficient and pressure drop. The free stream velocity ranging between 3,4,5,6, and
7m/s have been applied for all cases in the simulation and verified with the available data. A
satisfactory agreement was found between the percent results and the references with a max-
imum deviation of 7% for the finned circular tube with solid fin. The results present a con-
siderable enhancement in Nusselt number with using perforation technique, where the per-
foration provide 8.5%, 13.6% and 18.4% enhancement using circular, square and triangular
perforation respectively. Triangular perforation model offers a considerable finding due to the
increment in the Nusselt number comparing to the pressure drop.

1. Introduction

The heat exchangers with finned tube have been widely used in industries and automotive application. The thermal resistance is
the most effective factor in the heat exchanger performance. Furthermore, the extended surface geometry plays a vital role in the heat
exchanger design. However, the passive methods such as rough and extended surfaces with different geometries like slotted fins, fins
with wavy shape and perforated fins considered an effective technique for thermal performance enhancement [1–9].

According to Webb [10], circular heat exchanger and plate fin heat exchanger have been studied and the results suggested to use
punched and slotted fins for heat transfer enhancement. Moreover, for the validation process, Webb [10] advised utilizing the
correlation of Briggs and Young [11], for heat transfer and the correlation of Robinson and Briggs [12] for pressure drop. Zhukauskas
[12], studied a flow in tube bundles with three regimes of laminar flow, turbulent flow, and separated flow and stated that in order to
improve the heat exchanger thermal performance, an artificial technique to decrease the boundary layer. Furthermore, another
correlation has been proposed by Zhukauskas [12] for the Nusselt number and friction factor for staggered and inline arranged of
finned tube.

According to the study of Sahin et al. [13] of heat transfer enhancement using pin fin and the study of Shaeri et al. [14] of
rectangular fins, they stated that the perforation technique increases the fluid surface contact area and this lead to enhance the
thermal performance. It's noteworthy that the first numerical investigation of the annular finned tube has been established by Jang
et al.[15]. Mon et al. [16] reported a numerical simulation of the annular finned tube with a staggered arrangement under wet and
dry operating. The stated that the heat transfer coefficient of the isothermal fin overestimates by 5–35%. Additionally, they proposed
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