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Integration of the environmental management aspect in the optimization of the
design and planning of energy systems

ABSTRACT

The increasing concerns regarding the environmeatilition derived from anthropogenic
activities, such as the use of fossil fuels for ppweneration, has driven many interested
parties to seek different alternatives, e.g. useenéwable energy sources, use of “cleaner”
fuels and use of more effective technologies, teoto minimize and control the quantity of
emissions that are produced during the life cyéleomventional energy sources. The work
presented in this paper focuses on the examinatiothe possibilities of integrating the
environmental aspects in the preliminary phasehefdonventional design and planning of
energy systems in conjunction with other parameteush as financial cost, availability,
capacity, location, etc. The integration of theismvmental parameter to the design is carried
out within a context where Eco-design concepts applied. Due to the multi-parameter
nature of the design procedure, the tools thatuaesl are Life Cycle Analysis and Multi-
criteria Analysis. The proposed optimization modetamines and identifiesoptimum
available options of the use of different energyrses and technologies for the production of
electricity and/or heat by minimizing both the fnt#al cost and the environmental impacts,
with regard to a multiple objective optimizationbgect to a set of specific constraints.
Implementation of the proposed model in the forna @fise study for the island of Rhodes in
Greece revealed that an optimized solution both aod environmental-wise, would be an
almost balanced patrticipation of renewables andreapwable energy sources in the energy

mix.
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