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Modelling and Optimization of Geometrical Parameters in Design of the Wavy-Fin-Plate
Compact Heat Exchanger by Taguchi method

E. Hosseinirad !, V. Bidarian?, F. Hormozi®, M. Khoshvaght-Aliabadi**
1 Ph.D., Chem. Eng., Semnan Univ., Semnan, Iran
2 MSc, Chem. Eng., Islamic Azad Shahrood Univ., Shahrood, Iran
3 Assoc. Prof., Chem. Eng., Semnan Univ., Semnan, Iran
4 Assoc. Prof., Islamic Azad Shahrood Univ., Shahrood, Iran

Abstract

In the present syudy, to optimum the performance of wavy-plate heat exchangers, a Taguchi method is
utilized for 25 models in five levels. Thermal-hydraulic performance of the models is investigated using an
appropriate 3D-CFD simulation. Then, the variance analysis is applied to detect the optimum values and
more effective parameters on heat transfer rate and pressure drop of air in a wide range of Reynolds
numbers. The results indicated that the optimum levels for height, pitch, wave-length, thickness, wave-
amplitude and characteristic length (fin length to wave-length) for the j factor are 10, 3.5, 7, 0.5, 2 and 5 mm
(with "larger is betther" method for computing the signal to noise ratio), for f factor are 6, 1.5, 11, 0.2, 0.5
and 9 mm (with "smaller is better" method) and for j/f are 6, 3.5, 11, 0.2, 0.5 and 5 mm (with "larger is
better" method) at Re=200, respectively. The wavy-amplitude on j factor has the most influence in the
laminar regime, but its importance is gradually reduced at higher Reynolds numbers and the importance of
pitch is increased. The wavelength is the second effective characteristic for j, f, and j/f factors in all Reynolds
numbers.

Keywords: Compact plate Heat Exchanger; Wavy channels; CFD simulation; Optimization; Taguchi
method.
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