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A Study on the Effect of Geometrical Parameters of Longitudinal External Fins and
Fluid Flow on the Efficiency of the Vertical Heat Exchanger under Free Convection
Heat Transfer

A. R. Gholmohammad Pour
S. M. Pesteei

Department of Mechanical Engineering , University of Urmia, Urmia, Iran

Department of Mechanical Engineering , University of Urmia, Urmia, Iran

Abstract

In the present work a numerical study of a vertical finned tube heat exchanger in the case of laminar free convection of the ambient
air flow was discussed. In this study different geometries of external longitudinal fins (rectangular, trapezoidal, and triangular) with
four different temperatures of hot inlet fluid in the pipe was investigated. The simulation has been done with a three-dimensional
model and finite volume method. In order to increase the efficiency of pre-selected fin, geometric parameters such as the thickness
of the fin, the fin height and the number of fins have been examined and compared. Then the heat exchanger performance for
different mass flow rates of hot fluid were evaluated. The result represents an effectiveness for optimal finned tube with a 10%

increase compared with optimal reference model.

Keywords: Heat Exchanger, Longitudinal fin, Heat transfer, Natural convection, Rayleigh Number.
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2 Cylindrical heat sink
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