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Abstract

This paper reports a multi-objective optimization of a heat exchanger tube fitted with compound
insert geometries to obtain a maximum convective heat transfer rate and minimum pressure loss.
A series of experimental runs has been constructed using response surface methodology (RSM)
to study the effect of geometrical and flow parameters on heat transfer and friction characteristics
along with parameter optimization. The study involves the dimensionless parameters: Reynolds
number (Re), pitch ratio (PR), twist ratio (TR), and twisted tape number (N). The characteristic

numbers involving heat transfer characteristics (Nusselt number ratio, Nu/Nu, ) and friction
characteristics (friction factor ratio, f/f,) calculated from experimental data are served as the

response variables for RSM. The objective functions for Nu/Nu, and f/f, are constructed

using RSM and utilized in multi-objective genetic algorithm to obtain the Pareto-optimal fronts.
The results show that the decrease in the PR, TR and increase in N, Re are measured in the
augmentation of both the objective functions. It is concluded that the acquired Pareto optimal
configurations provide principal understanding into the design parameters and allow autonomy
of selection among the optimal solutions. A thermal enhancement factor is used to study the
thermal-hydraulic performance of the Pareto optimal solutions.

Keywords: Heat exchanger tube; compound inserts; Heat transfer enhancement; RSM; Multi-

objective optimization



Download English Version:

https://daneshyari.com/en/article/4991563

Download Persian Version:

https://daneshyari.com/article/4991563

Daneshyari.com


https://daneshyari.com/en/article/4991563
https://daneshyari.com/article/4991563
https://daneshyari.com

