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Using Net Present Value as a Single Objective Function for Thermo-Economic
Optimization of a Plate-Fin Recuperator in Microturbine

P. Maghsoudi'”, P. Hanafizadeh?
! Master of Science, School of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran.
2 Assistant Professor., School of Mechanical Engineering, College of Engineering, University of Tehran, Tehran, Iran.

Abstract

In this paper, genetic and particle swarm algorithms were applied to optimize a recuperator in a 200 kW
microturbine, with the net present value (NPV) considered as the objective function. Examined for the
optimization purposes is a plate-fin heat exchanger of offset strip fin configuration as well as counter- and
cross-flow arrangements. Fin pitch, fin height, fin offset length, recuperator flow length, recuperator width,
and recuperator height were considered as the six design parameters investigated. A sensitivity analysis is
performed in order to investigate the effect of design parameters on the objective function. Comparing the
results of genetic algorithm(GA) to those of particle swarm algorithm indicated that, the particle swarm
optimization(PSO) approach had succeeded to achieve better results from computations’ volume and
optimum value perspectives. As the used objective function in this research was a function of total cost and
efficiency of the recuperator, the results of the present research were compared to thermo-economic
optimization results. Being based on NPV and cycle efficiency criteria, the comparisons indicated superiority
of the results of the present study, when viewed from technical and economic perspectives. Results show that
in the present study NPV and cycle efficiency have increased up to 11.54% and 11.69%.

Keywords: Recuperator; Net Present Value; Genetic Algorithm; Particle Swarm Optimization.
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