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ARTICLE INFO ABSTRACT
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Received in revised form and capabilities than inorganic PCMs but do possess low thermal conductivity and density as well as
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. being flammable. Inorganic PCMs possess higher heat storage capacities and conductivities, cheaper and
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readily available as well as being non-flammable, but do experience supercooling and phase segregation
problems during phase change process. The review has also shown that eutectic PCMs have unique
Keywords: advantage since their melting points can be adjusted. In addition, they have relatively high thermal
Phase change materials (PCMs) . conductivity and density but they possess low latent and specific heat capacities. Encapsulation
Micro-/ n ano_emapsu.la“on technologies technologies and shell materials have also been examined and limitations established. The morphology
Evaluation technologies . . . . . . s
of particles was identified as a key influencing factor on the thermal and chemical stability and the
mechanical strength of encapsulated PCMs. In general, in-situ polymerization method appears to offer
the best technological approach in terms of encapsulation efficiency and structural integrity of core
material. There is however the need for the development of enhancement methods and standardization
of testing procedures for microencapsulated PCMs.
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1. Introduction

Energy consumption in buildings continues to pose environ-
mental problems to many countries and the world as a whole.
Techniques such as thermal energy storage are being explored at
different levels for reducing energy consumption in buildings
which currently accounts for about 40% of total global energy
consumption [1]. Phase change materials (PCMs) are capable of
storing and releasing large amounts of energy during melting and
solidification at specific temperatures. Thermal energy storage
does not only reduce the mismatch between energy supply and
demand but also improves the performance and reliability of
energy systems and plays an important role in conserving energy
resources. Current applications of PCMs in buildings include air
conditioning, i.e., free cooling [1], cold thermal storage media and
absorption refrigeration. Other integrated systems are PCM
Trombe wall, PCM wallboards, PCM shutter, PCM concrete, PCM

under-floor heating systems, PCM ceiling boards [2-4] as well as
hot water supply and waste heat recovery systems [5]. For
instance, Oro et al. [6] and Li et al. [7] reviewed PCMs melting
point below 20 °C for cold thermal energy storage applications.
Agyenim et al. [8] identified phase change materials of melting
temperature within 0-65 °C to be suitable for domestic heating/
cooling application. They also stated that PCMs of melting tem-
peratures 80-120 °C could be used in absorption cooling system,
whereas those types of melting temperatures above 150 °C could
be applied in solar power plants systems coupled with parabolic
trough collectors for direct steam generation. Furthermore, Cabeza
et al. [9] stated more comprehensively that melting temperatures
up to 21 °C are more suitable for cooling applications, 22-28 °C for
thermal comfort applications, 29-60 °C for hot water supply and
over 120 °C for waste heat recovery applications.

Depending on the type of PCM, energy storage process could be
described as solid-solid, solid-liquid, liquid-gas or solid-gas as
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