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Abstract

It is well known that there is a need to develop technologies to achieve thermal comfort in
buildings lowering the cooling and heating demand. Research has shown that thermal energy
storage (TES) is a way to do so, but also other purposes can be pursued when using TES in
buildings, such as peak shaving or increase of energy efficiency in HVAC systems. This paper
reviews TES in buildings using sensible, latent heat and thermochemical energy storage.
Sustainable heating and cooling with TES in buildings can be achieved through passive
systems in building envelopes, Phase Change Materials (PCM) in active systems, sorption

systems, and seasonal storage.

Keywords: thermal energy storage (TES); buildings, sensible heat storage; latent heat storage;
passive; active.

1. Introduction

It iswell known that the use of adequate thermal energy storage (TES) systemsin the building
and industrial sector presents high potential in energy conservation [1]. The use of TES can
overcome the lack of coincidence between the energy supply and its demand; its application
in active and passive systems allows the use of waste energy, peak |oad shifting strategies, and
rational use of thermal energy [2]. Advantages of using TES in an energy system are the
increase of the overall efficiency and better reliability, but it can also lead to better economics,
reducing investment and running costs, and less pollution of the environment and less CO,

emissions[3].
Storage concepts applied to the building sector have been classified as active or passive

systems [4]. Passive TES systems can enhance effectively the naturally available heat energy

sources in order to maintain the comfort conditions in buildings and minimize the use of
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