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Harnessing the Sun’s vast energy into electricity or heat can profoundly transform
the economies of countries with transitional economies and enable a more sustainable
future. At Glasgow University’s Engineering Design (END) Research Group, our
research on solar energy systems ranges from large scale energy generation systems to
microscale energy harvesters for implantable and wearable electronic applications.
The aim of this document is to summarise some of our research activities in this
exciting area.

In terms of small scale energy generation, our focus has been on wearable,
implantable and portable devices. In fact, implantable and wearable electronic devices
can improve the quality of life as well as the life expectancy of many chronically ill
patients, provided that certain biological signs can be accurately monitored. To ensure
that these devices can truly improve a patient’s quality of life, non-obstructive and
novel energy harvesting solutions are necessary.

First, we embarked on developing experimentally verified mathematical models to
help designers predict the performance of novel solar cell architectures and materials.
A selection of our work in this area is available here: [Abdellatif, Ghannam and
Khalil 2014; S. Abdellatif et al. 2015; S. O. Abdellatif et al. 2016; Abdellatif, Josten
et al. 2018; Abdellatif, Sharifi et al. 2018; Zhao et al. 2018]. Moreover, we proposed
a framework for simulating the performance of PV cells in the literature [Zhao
et al. 2021].

Next, we began developing improved and optimised energy harvesters for IoT and
healthcare devices. An examples of our work in this area is available here: [Zhao
et al. 2019; Zhao et al. 2020; Hatem, Elmahgary et al. 2021; Hatem, Ismail et al. 2021].
Furthermore, we investigated how these energy harvesters can form part of an overall
power management circuit, as demonstrated here: [Htet et al. 2018].

For large scale energy generation, our work has focused on concentrated pho-
tovoltaic systems (CPV). Here, expensive photovoltaic material was replaced with
cheap optical concentrated that focus light onto a small PV cell area, resulting in
the co-generation of heat and electricity. These systems can also be used to drive
membrane desalination systems, as demonstrated here [ElSherbiny et al. 2015; Escher
et al. 2010; Müller et al. 2011; Escher et al. 2016]. We have also investigated how this
energy can be effectively managed: [Munir et al. 2019].
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