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The use of vegetal systems in facades affects the reduction of the buildings’ energy demand, the
attenuation of the urban heat island (UHI) and the filtration of pollutants present in the air. Even so, up to
now the knowledge about the effect of this type of systems on the thermal performance of insulated
facades is limited. This article presents the results of an experimental study carried out in a vegetal
facade located in a continental Mediterranean climate zone. The objective is to study the effect of a
vegetal finishing, formed by plants and substrate, on the thermal-energy performance of an insulated
facade under summer conditions.

To this effect, the thermal data obtained from two full-scale experimental mock-ups of the same di-
mensions and composition of the enclosure and only different in the south fagade’s enclosure where one
incorporates a vegetation layer are compared and analysed.

The results show that, in spite of the high thermal resistance of the enclosure, the effect of the
vegetation is very positive, particularly in the warmer hours of the day. Therefore, vegetal facades can be
used as a passive cooling strategy, reducing the consumption of energy for refrigeration and improving

the comfort conditions of the users.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

As a consequence of the growing interest in energy saving and
environmental sustainability in buildings, in recent years many
studies have been carried out about the potential of vegetal facades
in this field [1-8].

Several researches have shown that the use of vegetal systems in
the facade affects positively the reduction of the buildings’ energy
demand [7,9—12], the attenuation of the urban heat island (UHI)
[13—16] and the filtration of pollutants present in the air [17,18].

Concerning the reduction of the buildings’ energy demand, in a
research study conducted in a hot and humid climate, Chen et al. [7]
showed the potential of the Living Wall Systems (LWS) in lowering
buildings’ energy use. One of the aims of the research was to
compare the energy use of two identical experimental prototypes
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on a summer day. The only existing difference between them was
that the west facade of one of them was covered with Living Wall
System modules. Both spaces had identical air-conditioning sys-
tems running at 24 °C for 24 h. Results showed that the energy use
of the space with the LWS was 12% less than the energy use of the
space with the bare wall. Perini et al. [9] studied the potential of
vertical greening systems as passive cooling techniques, by evalu-
ating the contribution of vegetation to the improvement of the
thermal behaviour of the building envelope. In particular, the in-
fluence of the vegetation on wind speed and its effects on the
thermal resistance of the facades were analysed. The experiment
was conducted in Netherlands by comparing three different vertical
greening systems with bare facades next to them. Results showed
that depending on the system, the wind speed reduction varies
from 0.43 m/s to 0.55 m/s measuring at 0.1 m in front of the facades.
As a consequence of this reduction, wind speed measured next to
the vertical greening systems was in each case lower than 0.2 m/s,
which implies that the exterior surface resistance (Re) could be
equalized to the interior surface resistance (Ri), raising the total
thermal resistance of the facade in 0.09 m?K/W. Touceda et al. [10]
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