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ABSTRACT

The energy consumption of a building is strongly dependent on the characteristics of its envelope. The
thermal performance of external walls represents a key factor to increase the energy efficiency of the
construction sector and to reduce greenhouse gases emissions. Thermal insulation is undoubtedly one of
the best ways to reduce the energy consumption due to both winter heating and summer cooling.
Insulation materials play an important role in this scenario since the selection of the correct material, its
thickness and its position, allow to obtain good indoor thermal comfort conditions and adequate energy
savings. Thermal properties are extremely important, but they are not the only ones to be considered
when designing a building envelope: sound insulation, resistance to fire, water vapor permeability and
impact on the environment and on human health need to be carefully assessed too.

The purpose of the paper is to provide a review of the main commercialized insulation materials
(conventional, alternative and advanced) for the building sector through a holistic and multidisciplinary
approach, considering thermal properties, acoustic properties, reaction to fire and water vapor resis-
tance; environmental issues were also taken into account by means of Life Cycle Assessment approach. A
comparative analysis was performed, considering also unconventional insulation materials that are not
yet present in the market. Finally a case study was conducted evaluating both thermal transmittance and
dynamic thermal properties of one lichtweight and three heavyweight walls, with different types of
insulating materials and ways of installation (external, internal or cavity insulation).

© 2016 Elsevier Ltd. All rights reserved.



gl

ool

1. Introduction

In the last decades the attention towards energy and environ-
mental issues has grown exponentially and many international and
national policies have been developed in order to guarantee a more
sustainable future to the planet. Within this context, the European
Union [1] paid particular attention to the building sector, since it is
responsible for 40% of the total energy consumption in Europe. Fur-
thermore, the unrealized energy efficiency potentials in the building
sector are enormous and the massive adoption of energy savings
measures in this sector could represent a solution for a strong

_—/ 2. OhjE['ti\FE

The overall objective of this study was to develop a new fluid
loss model to predict the short-term and long-term characteristics
of the filter cake under high pressure and high temperature condi-
tions. The specific objectives were as follows: (1) develop a new
fluid loss model to represent the changes in the filter cake forma-
tion with the time, and (2) compare the new fluid loss model pre-
dictions from the current study and the literature with the API

model.
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3. Materials and methods

The standard API filter press test has a cross-sectional area of
45 cm® while the area for the HPHT filter press was 22.58 cm”. In
the HPHT test, 2% and 8% bentonite drilling mud were used and
tested at a pressure of 100 psi (689.5 kPa) and temperature of
100 °C. The tests were continued till near zero fluid loss, about
420 min (7 hrs).

adliolly 2ol

o

Results and discussion

In order to verify the prediction of the new Hyperbolic model
ith the APl model, experimental results were divided into two



Conclusions €

In this study, a new proposed hyperbolic
veloped to take into account the changes
ke thickness, permeability, solid content
dy, 2% and 8% bentonite drilling muds
sults were used to verify the static and hy)
tion for short and long term fluid losses. Al

data from the literature were used to ver

the model predictions of experimental 1
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