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Abstract. With the ever-increasing population and global economy, the dependency on usage of nonrenewable resources of energy is cumulating in direct proportion. Nevertheless, the non-renewable potential
of these resources is certainly a leading worldwide issue, and one, which has gained substantial international
interest over the past decades. Large and attractive opportunities exist to reduce building’s energy use at
lower costs and higher returns than other sectors. At the same time, substantial investments will be required
to achieve this target as outlined by the Paris Agreement. These will require the combination of social,
economic and environmental actions, including building energy codes, investment subsidies, labelling and
reporting mechanisms, increased and trained workforce capacity, and evolving energy-efﬁcient designs and
HVAC technologies.
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The Paris Agreement on December 12th, 2015 marked
the latest step in the evolution of the UN climate change
regime, which originated in 1992 with the adoption of the
Framework Convention. The United Nations Framework
Convention on Climate Change (UNFCCC) established
long-term objectives for reiterating the goals of limiting
global temperature increase well below 2 °C, while urging
efforts to limit the increase to 1.5 °C and extending the
current goal of mobilising $100 billion a year in support
by 2020 through 2025 [1]. This agreement provides a
signiﬁcant opportunity for the building sector to
encapsulate mass savings in the way we use energy,
especially for heating, ventilation and air-conditioning
(HVAC).
Building energy is part of a complex system that
includes transport and urban planning and has major social
consequences as well as climate change impacts. The energy
mix is also important in determining carbon dioxide
emissions. Buildings worldwide account for a surprisingly
high 40% of global energy consumption, and the resulting
carbon footprint, signiﬁcantly exceeding those of all
transportation combined. Energy consumption of the
world is driven largely by residential use, with a major
proportion of the electricity being consumed by the building
sector [2,3].
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With the ever-increasing population and global
economy, the dependency on usage of non-renewable
resources of energy is cumulating in direct proportion.
Nevertheless, the non-renewable potential of these
resources is certainly a leading worldwide issue, and
one, which has gained substantial international interest
over the past decades. Large and attractive opportunities
exist to reduce building’s energy use at lower costs
and higher returns than other sectors. At the same time,
substantial investments will be required to achieve this
target as outlined by the Paris Agreement. These will
require the combination of social, economic and environmental actions, including building energy codes, investment subsidies, labelling and reporting mechanisms,
increased and trained workforce capacity, and evolving
energy-efﬁcient designs and HVAC technologies.
Mechanical HVAC units are common solutions for
providing effective and adequate fresh air requirements.
Previous studies have shown that active systems with
complex and integral mechanisms require a high level
of energy input. Electricity usage of the active building
cooling systems employed at present is sometimes
substantially higher at relatively low cost of equipment,
thereby making them ﬁnancially appealing to the building
sector. The energy consumption for typical air handling
units can go up to 20,000 W while typical desiccant
cooling systems can consume up to 55,000 W of power
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Fig. 1. Comparison of cost and power of building heating, ventilation and air-conditioning (HVAC) systems on the log scale [4].

[4,5]. Achieving the same level of ventilation and space
conditioning using only natural resources (termed passive
ventilation) would thus make a dramatic impact on the
energy performance (Fig. 1).
Various strategies in buildings are already being
practiced which exploit temperature and wind velocity
parameters to reduce cooling loads in order to limit the
expense for supplementary power consumption [6–8]. Since
the residential and commercial building sectors consume a
major load of the energy consumption, there is a signiﬁcant
opportunity for minimising the external electricity supply
using passive cooling techniques. A characteristic feature
of passive cooling involves the reduction of electricity usage
by active air-conditioning or by minimising heat gains
through natural ventilation. Natural ventilation refers
to the fresh air supply from outdoor (macro-climate) to
indoors (micro-climate) through non-mechanical methods
and, if combined with a refrigerant-free heat transferring
mechanism, can contribute in reducing the carbon
footprint of new and existing dwellings.
Extensive studies conducted by Chaudhry and Hughes
[9–11] have emphasised on the beneﬁts of incorporating
natural phase change materials such as water within the
building ventilation systems in order to reduce the overall
energy load. Combining passive heat transfer technologies
such as heat pipes with natural ventilation is the way
forward to achieve sustainable buildings. The scientiﬁc
advancement of research into the application of passive
HVAC mechanisms for effective heat transport is gradually
increasing through the use of advanced Computational
Fluid Dynamics (CFD) codes and complex experimentation techniques. The outcomes from this proof-of-concept
study displayed a passive airside temperature reduction of
up to 4 °C for an external air velocity of 1 m/s. The mean
overall effectiveness of the heat pipe heat exchange medium
was calculated at 6.4%, achieving a cooling capacity of
976 W when the outdoor wind speed was increased to
2.3 m/s (Fig. 2).

Natural ventilation mechanisms such as wind towers
are now increasingly being employed in new buildings
to reduce the energy consumption and resulting carbon
footprint and these are underlined in the studies
conducted by Calautit et al. [12,13]. The integration of
natural ventilation wind catchers as a low energy
alternative to mechanical HVAC system or as a support
to it (i.e. hybrid system) has demonstrated the potential
to improve the Indoor Air Quality (IAQ) and reduce
carbon emissions by reducing reliance on energy-intensive
HVAC. The results have indicated a cooling potential of
up to 12 °C under the hot air climatic conditions in the
Middle East [14].
As an Associate Editor of Sustainable Buildings, I
look forward to receiving your scholarly contributions
on increasing knowledge and awareness in the ﬁeld of
sustainable buildings and HVAC. I welcome scientiﬁc
research demonstrating basic concepts associated with
sustainable buildings and the role of HVAC for ensuring
high performance buildings in their design and operation
phase. Sustainable Buildings will publish original,
interdisciplinary research articles, comprehensive reviews
and short communications that demonstrate the work
being conducted and developed by institutions and
organisations from around the world. Articles on policies,
problem identiﬁcation and formulation and case studies
on all aspects of buildings will also be given full
consideration.
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Fig. 2. Heat pipes used as a passive pre-cooling medium for
reducing building air-conditioning loads in hot climates [10].
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