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SHORT COMMUNICATION

Renewable energy generation and integration in
Sustainable Buildings – a focus on eco-fuels
Benedetto Nastasia,*
Department of Sustainability Engineering, Guglielmo Marconi University, Rome, Italy

A crucial issue in achieving sustainability from different
perspectives is represented by the implementation of
renewable energy in current built environment. Architectural constraints of listed buildings, preservation of
historical centres or urban morphology are some of the
barriers to RES deployment. To face the “renewable's
revolution” [1], researchers and scholars should adopt a
multidisciplinary approach composed by sensitivity to
other ﬁelds together with wide knowledge.
Sustainable Buildings wants to lead this big challenge,
providing contributions from several experts so as to make
achievable the sustainability goal.
In this framework, my contribution will move towards
the discussion on Building and District Sustainable Energy
Systems, how and what renewable energy sources could be
integrated and, last but not least, how green energy can
interact positively with existing building stocks and city
organism.
From an energy point of view, production, supply and
consumption must be considered by all the actors and
stakeholders involved in this transition. First of all, the
production has to come from dedicated low-carbon and
renewable energy sources in order to build a real 100%
renewable energy system [1]. Yet, the goal should not
exclude certain fossil fuels, such as Natural Gas, that can
play a key role in short and medium term decarbonization
scenarios [2].
Furthermore, the RES non-programmable nature could
be managed with Power-to-Gas (P2G) option. So, energy
storage is meant as solution for RES capacity ﬁrming.
Several P2G solutions are available at each planning and
management level from a single building to the National
system [3]. Secondly, existing infrastructures cannot be
forgotten in the present and future scenarios. Sometimes,

the strong constraints allows to decarbonize only the
building energy supply by using the well-established
networks.
In this way, eco-fuels are calling for a primary role in the
race for sustainability. Bioenergy is one of the promising
opportunity but, hybrid fuels are another ace in the hole
such partial renewable bio-diesel and diesel blend, hydrogen enriched natural gas (H2NG), etc. Without any
modiﬁcations in HVAC systems or other end-use devices, it
is possible to supply them by eco-fuels so as to get
immediate improvement of sustainability level, in terms of
speciﬁc emissions or, in the case of H2NG, even improvement in thermodynamic efﬁciency [4].
Related to this latter point, several labels to certify the
building performance were built along with many deﬁnitions [5]. The willing to make a building ﬁt for purpose in
terms of sustainable relation with users and environment,
drives us to a common effort: a clear message from the
Sustainable Buildings scientiﬁc community.
Then, the efforts in reducing energy consumption could
be inserted in a wider vision such as building as one of the
element of a district. Having said, new energy players as
prosumers (PROducer-conSUMERS) [6] are all the nodes
which moved from an univocal link to a centralized Grid to
an interaction when equipped with renewable energy
technologies. This bigger dimension of the energy issue
expands the domain of the energy analysis involving also
the territory as a source of renewable energy supply [7].
Energy hubs, demand side management, energy trading
are some of the new entries in the energy scenario. Yet,
critical modiﬁcations in the energy market as well as in the
energy policy are more and more linked to geopolitical
issues so as to make unpredictable many of their
applications. Suitability to well-proven energy systems
as mentioned for eco-fuels will play a primary role. So, pilot
projects and real case studies will be decisive to deliver the

* e-mail: benedetto.nastasi@outlook.com
a
linkedin: http://it.linkedin.com/in/benedettonastasi.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

B. Nastasi: Sust. Build. 1, 2 (2016)

2

new energy concepts. In this framework, the section
“Building and District Sustainable Energy Systems” will be
the hub to collect all those real experiences.
Sustainable Buildings covers all the different aspects so
that to address the sustainability challenge in its entirety.
A special thank goes to the Editors-in-Chief, who
collect all those expertise to pioneer this new scientiﬁc
community's platform.

References
1. H. Lund, Renewable energy strategies for sustainable
development, Energy 32, 912 (2007), DOI:10.1016/j.ener
gy.2006.10.017
2. S. Andoura, C. d'Oultremont, Energy transition by 2050: a
multifaceted challenge for Europe, Eur. Policy Brief, 8 (2012),
Available at: http://www.egmontinstitute.be/publicatio
n_article/energy-transition-by-2050-a-multifaceted-chal
lenge-for-europe/

3. B. Nastasi, G. Lo Basso, Hydrogen to link heat and electricity
in the transition towards future smart energy systems, Energy
110, 5 (2016), DOI:10.1016/j.energy.2016.03.097
4. B. Nastasi, Renewable hydrogen potential for low-carbon
retroﬁt of the building stocks, Energy Proc. 82, 944 (2015),
DOI:10.1016/j.egypro.2015.11.847
5. A.J. Marszal, P. Heiselberg, J.S. Bourrelle, E. Musall, K.
Voss, I. Sartori, A. Napolitano, Zero energy building – a
review of deﬁnitions and calculation methodologies, Energy
Build. 43, 971 (2011), DOI:10.1016/j.enbuild.2010.12.022
6. Eurelectric, Prosumers – an integral part of the power system
and the market, Available at: http://www.eurelectric.org/
media/178736/prosumers_an_integral_part_of_the_po
wer_system_and_market_june_2015-2015-2110-0004-01e.pdf
7. L. de Santoli, F. Mancini, B. Nastasi, V. Piergrossi, Building
Integrated Bioenergy Production (BIBP): economic sustainability analysis of Bari airport CHP (combined heat
and power) upgrade fuelled with bioenergy from short
chain, Renew. Energy 81, 499 (2015), DOI:10.1016/j.
renene.2015.03.057

Cite this article as: B. Nastasi: Renewable energy generation and integration in Sustainable Buildings – a focus on eco-fuels. Sust.
Build. 1, 2 (2016).

