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Abstract

In the present study, a literature review focusing on Building-Integrated (B} solar systems is
conducted. The review refers to systems which produce thermal, electrical or both thermal/
electrical energy. Emphasis is given on the Bl solar thermal systems while the solar electrical and
solar thermal/electrical systems are also included in order to have a more complete picture of the
current literature. The results of the reyiew show that in the literature the greatest part of the
models are thermal and/or energetic simulations of Bl Photovoltaic-Thermal (PVT) (or BI PV} and
skin facades. Thus, there is a need for thermal and/or energetic modelling works about Bl solar
thermal systems, especially for models which give emphasis to the building (since the greatest part
of the investigations give emphasis to the system itself). On the other hand, the optical-models are
very few and certainly, more optical-modelling studies are needed since they could provide useful
information for the behaviour of the Bi solar thermal systems from the optical point of view.
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1 Introduction

The building sector is an energy-demand sector and the use of renewable energy technologies could
provide considerable benefits. Among renewable energy systems, solar energy technologies are
promising especially for countries with high solar radiation. In the frame of this concept, several
solar systems have been already tested and applied in buildings. Nevertheless, there is a potential
for further development and this could be achieved by adopting solar systems which are integrated
into the building envelope. This specific type of systems in the literature is known as Building
Integrated (B!) solar systems. Bl configurations are a new tendency in the building sector and they
provide several advantages given the fact that they replace a part of the building (fagade, roof, etc.).
among the Bl systems, solar thermal are a recent development; thereby, there is a potential for
further development and this could be achieved by investigating this type of installations e.g. by
means of modelling.

The present work provides an overview in terms of modelling works about Bl solar thermal systems.
References from the literature about Bl solar thermal configurations along with other systems
(which produce electrical and thermal or only electrical energy) are cited, separated into groups,
based on the type of the model (thermal, energetic simulation, etc.) and based on the specific
characteristics of each system (skin fagade, solar thermal collector, Photovoltaic-Thermal (PVT),
etc.). In this way, a complete picture of the studies available in literature is provided while the gaps.
in literature are identified. It should be noted that few works about systems which are Building-
Added (BA) (and not real Bl) are also cited for certain cases when the system/or the model is of great
interest. Moreover, in some categories, some general studies {e.g. about modelling of building
components) are also cited.

In the literature there are no review works about the modelling studies in the field of B! solar
thermal systems and thus, the present work is an innovative study. The results of the present
investigation reveal which types of models/systems are available in the current literature and which
types need further development. In this way, the present work provides useful information for
example for academic/research purposes while models/systems which would be interesting for
future investigation are also proposed.

2 Studies of Energetic Simulation
(emphasis: building)

2.1 BI, SKkin Facgade

1. Ciampi M., Leccese F. and Tuoni G., Ventilated facades energy performance in summer cooling of
buildings, 2003: Solar Energy 75(6), 491-502.

http://dx.doi.org/10.1016/j.solener.2003.09.010

Contexts Outcomes
An analytical, simple method for design applications In all cases, the energy saving increases
> evaluation of electrical energy savings in buildings | as the air duct width increases,
The positioning of the insulating
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