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Scientific areas of this special issue

This special edition of Renewable Energy is devoted to Renewable Technologies. For many years,
measurements have clearly shown that global temperatures are rising, and extreme weather events
linked to climate change are being observed ever more frequently. There is therefore a need for an
increased and widespread employment of renewable technologies, not in a token or piecemeal way,
in order to decarbonise the world’s economy.

The very differing papers in this special edition reflect the wide range of research currently being
conducted on the application of renewable energy resources. A number of them are highly relevant
to the hydrogen economy and transport, given the worldwide desire to phase out vehicles using
internal combustion engines. Underground energy is investigated for both deep level sources
(geothermal energy) and shallow layers (for heat pumps operating with a heat source much closer to
the surface). Wind energy and biofuels are topics for research with novel approaches for utilisation.
In some cases, hybrid systems are proposed, rather than a technology based on a single renewable
energy resource, and energy savings via recycling are also investigated. Finally, research is reported
on a new approach for exploiting marine energy, a resource for which, despite decades of research,
there is no optimised or even effective technology for large-scale energy extraction.

Hydrogen economy and transport

Hydrogen is seen as a promising carbon-neutral fuel, but to be of benefit it has to be generated in a
carbon-neutral way. Conventionally hydrogen is separated for water using electrolysis; De Silva et al.
[1] have investigated electrolysis using renewable energy and reported how the process can be
enhanced. A different approach to hydrogen production was investigated by Pini et al. [2]. They
examined the combined production of hydrogen and power based on the combustion of aluminium
with water. Hydrogen can be used as a fuel in its own right or may be used in fuel cells. Cannio et al.
[3] have employed the Additive Manufacturing Method (or 3-D printing) to manufacture fuel cells.

There is a link between fuel cells and transport since fuel cells can replace batteries as a power
source, if vehicles using internal combustion engines are to be replaced with electric vehicles. Most
electric vehicles have batteries as the power source and this raises the issue of the inevitable
reduction in vehicle range when heating systems have to be employed. Recognising this, Ding et al.
[4] have examined multiple heat sources for heating systems. Research of a different kind to reduce
vehicle emissions has been conducted by Pirola et al. [5]. The authors report that the use of
humidified oxygen-enriched air can increase the efficiency of a turbocharged diesel engine and
reduce soot emissions.
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Underground heat sources

Brys et al. [6] have conducted a very extensive study of heat fluxes in shallow soil layers, which can
be utilised as the heat source in heat pumps, and have examined the influence of soil cover (for
example, a bare soil surface or a grassy surface) on the results. Underground energy from greater
depths can be achieved from geothermal sources, but Olabi et al. [7] note that geothermal energy
extraction tends to be rather modest. To counteract this characteristic, the authors propose hybrid
systems with geothermal energy coupled with other energy sources.

Wind energy

Wind energy is one of the most widely exploited renewable resources worldwide, but wind energy is
a non-guaranteed supply and the minute-to-minute variations can have implications for the stability
of the electrical grid. Faroog et al. [8] examined different approaches to control and concluded that
fuzzy logic controllers offer the best performance. Wind energy on a much smaller scale has been
investigated by Nduku at al. [9] for drying food products. This is an example of hybrid systems,
because wind power was combined with solar energy and thermal storage.

Biofuels

Energy from waste is a win-win process, because not only are fuels and power generation obtained,
the quantity of waste for disposal is also reduced. Two new sources of biofuels are described in this
special edition. In the first paper, Kamil et al. [10] assess the economic, technical and environmental
viability of diesel fuel derived from coffee waste. In the second, Afif et al. [11] examine the potential
of biochar obtained from the pyrolysis of cotton stalks.

Other papers

Numerous technologies have been proposed to date for exploiting the motion of the sea, but no
established design has emerged for marine energy extraction. One of the more recent design
concepts is a tethered underwater sea kite, on which a turbine can be mounted for power
generation. Liu et al. [12] have investigated the motion of such a device both experimentally and
theoretically and found good agreement between their model and experimental data.

The two remaining papers could be listed under the heading of environmental gains in renewable
energy processes. The first paper by Kim et al. [13] evaluates the possible reuse of wastewater
arising from the alkaline treatment of a biofuel. In the second paper by Hsaio et al. [14] photovoltaic
devices are used for harvesting artificial light for the operation of low power electronic devices.
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