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Allan R. Starkea, José M. Cardemilb, Sergio Collea

aLEPTEN - Laboratory of Energy Conversion Engineering and Energy Technology,
Department of Mechanical Engineering, Federal University of Santa Catarina (UFSC),
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Abstract

A proper assessment of heating systems for swimming pools should evaluate
the compromise between comfort level and the willingness to pay for it. The
present work presents a multi-objective optimization of indirect solar assisted
heat pump systems for outdoor swimming pool heating. Four different config-
urations are reported; (air-to-water heat pump and three solar assisted heat
pumps, air-to-water, water-to-water and a dual-source); and evaluated in six
different locations (three location in Chile: Antofagasta, Santiago, and Con-
cepción; and three locations in Brazil: Brazilia, São Paulo, and Florianópolis).
The methodology approach configures two objectives optimization, the mini-
mization of the Annualized Life Cycle Cost (ALCC) and the maximization of
the comfort level offered by the swimming pool. The optimization scheme con-
sists of using a combination of tools: the energy-savings potential of i-SAHP are
evaluated using the TRNSYS software in combination with GenOpt; and the
economic modeling and optimization are performed in the MATLAB environ-
ment, using an approximation model and variant of NSGA-II genetic algorithm
for building the Pareto frontiers. The optimization results demonstrate that
solar-assisted configurations present significant improvements in performance
for almost all locations, reaching the same levels of comfort at lower ALCCs
when compared with the ASHP configuration.
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1. Introduction

The use of heating systems for swimming pools has grown significantly re-
cent years and currently it represents a significant share of energy consumption
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