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RESEARCH NICHE AREAS
Research and Innovation at TUT is driven by a strategy of gearing research towards 
institutionally approved niche areas, which promote innovative research for the 
economic development of the country and enjoy international recognition. A niche 
area has a well-defined research theme and should move through a development 
trajectory and strive to develop up to the stage where they are regarded as TUT 
Centres or Chairs.

List of Active TUT Research Niche Areas

LEADER APPROVED NICHE AREAS (NA) CONTACT DETAILS

FACULTY OF THE ARTS AND DESIGN

Dr P Sidogi Critical Studies in Visual Arts +27 12 382 6135 
SidogiP@tut.ac.za

Prof A Mastamet- Mason Reconstruction of the Past and 
Crafting a New Multicultural South 
African Landscape through the Arts

+27 12 382 6174 
MasonA@tut.ac.za

FACULTY OF ECONOMICS AND FINANCE

Prof HE Klingelhöfer Sustainability Management 
Accounting and Finance

+27 12 382 0664 
KlingelhoeferHE@tut.ac.za 

FACULTY OF ENGINEERING AND THE BUILT ENVIRONMENT

Prof Z Huan Applied Refrigeration and Thermal 
Energy Systems

+27 12 382 5286 
HuanZ@tut.ac.za

Prof R Mbaya Advanced Catalysis Technologies +27 12 382 3597 
MbayaR@tut.ac.za

Prof JM Ndambuki Climate Change, Water Security and 
Disaster Management

+27 12 382 2852 
NdambukiJM@tut.ac.za

Dr JA Swanepoel Operations and Engineering 
Management

012 382 2843 
 SwanepoelJA@tut.ac.za

FACULTY OF HUMANITIES

Prof A Kanjee Assessment for Learning +27 12 382 9382 /9338 
KanjeeA@tut.ac.za
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LEADER APPROVED NICHE AREAS (NA) CONTACT DETAILS

FACULTY OF INFORMATION AND COMMUNICATION TECHNOLOGY

Dr TJ Lavhengwa Information and Communication 
Technology for Business 
Enhancement (ICT4BE)

+27 12 382 9626 
LavhengwaTJ@tut.ac.za

Dr EA Van Wyk Information and Communication 
Technology for Development (ICT4D)

012 382 9118/9689 
VanWykEA@tut.ac.za

FACULTY OF MANAGEMENT SCIENCES

Prof E Rankhumise Enterprise Development and 
Management Research in the BRICS 
Block

012 382 5267 
RankhumiseEM@tut.ac.za

Prof C Schultz The Future of Work and the 
Alleviation of Unemployment and 
Poverty

012 382 4698 
SchultzCM@tut.ac.za

FACULTY OF SCIENCE

Prof JKO Asante Material Composites +27 12 382 6280 
AsanteJKO@tut.ac.za
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FACULTY OF ARTS AND DESIGN
Critical Studies in Visual Arts
Dr P Sidogi

The focus of this start-up niche area is on the viewer and her/his interaction with visual 
culture artefacts and related processes. Our research paradigm draws on critical 
discourse and critical visual discourse analyses. Our research activities take place in 
the areas of visual communication, fine arts, fashion and textiles and applied design. 
The aims of this niche area are to establish the Arts and design faculty as a unit for 
critical studies that will contribute to the academic discourse associated with visual 
culture artefacts and their related processes; to study the socio-cultural impact of the 
aforementioned through applied research and critical analysis; and promote a better 
understanding of the role of art and design in cultural, heritage, product development 
and human rights areas. There are three objectives, namely to foster closer co-
operation between the research philosophies of the three departments; to nurture 
interdepartmental co-authorship of scientific papers and conference presentations; 
and to increase the output of accredited journal articles. The niche area is built around 
the strengths in the Visual Communication, the Fine and Applied Arts and the Fashion 
Design Departments within the Arts and Design faculty. In Visual Communication, we 
focus on misleading visual communication, and in particular, how marketers use text, 
pictures, graphics, ambiguous information and other variables to mislead consumers. 
The Department of Fine and Applied Arts uses theoretical frameworks such as 
post-colonialism, feminism, post-structuralism, critical theory and other means of 
critical engagement to investigate and interpret visual cultural artefacts and images, 
including craft, design, and fine art from a contemporary practice-based perspective. 

THE FOLLOWING SECTION PROVIDES DETAILS ON 
THE TUT RESEARCH NICHE AREAS
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Such analyses can be situated in broader socio-cultural, socio-political, and human 
rights contexts.

Some of our recent doctoral students are:

Arianna van Heerden’s doctoral qualification work, “The Flow Brain State of Painting 
and Drawing Artists”, investigated whether there was an association between art 
making and the brain state known as flow. Over a period of time, she interviewed, 
observed and performed electroencephalographs (EEGs) on five participating artists 
in real-time in their natural environments. Her main finding was that the brain state, 
called flow, might be a significant driver of the art making experience, thus creativity. 
In positive psychology, flow, also known as being in the zone, is the mental state of 
operation in which a person performing an activity is fully immersed in a feeling of 
energised focus, full involvement, and enjoyment in the process of the activity. In 
essence, flow is characterised by complete absorption in what one does. The study 
may serve as an example of the complimentary nature of combining art practice, 
psychology and neuroscience in studies on art making.

Waldemar Bussiahn, a senior lecturer at the Department of Visual Communication 
(Photography), looked at “Colour Landscape Photographs as Tools for Wellness 
Creation in Health-Care Providers in a Psychiatric Environment”. His research 
indicated colour landscape photographs to have the following positive results: 
enhanced staff involvement; greater co-worker cohesion; clarity with regard to the 
staff members’ daily routine; a more innovative approach to their work; a heightened 
experience of the lived work environment; a boosted general sense of friendliness; 
and a much more vigorous approach to their work. 

A selection of recent publications:

De Lange, R.W. 2016. Misleading advertising: A case study of a marketer’s “prescribed 
by Drs” slogan. Critical Arts. 30(2) 187-199.

Du Toit, F. 2014. Interpreting images from South African family photographic 
collections of the Anglo Boer War period 1899 to 1902. South African Journal of Art 
History, 29(1): 27-38.

Kruger, R. 2014. City Walls to city streets: utopias of dissent. South African Journal 
of Art History, 29(1):119-137.

Malherbe, D. & Stevens, I. 2016. Arcadia, the landscape and the pool: reflections on 
selected South African paintings. South African Journal of Art History.

Sidogi P, 2015, Domesticity in select artworks representing the township experience, 
South African Journal of Art History, 30(3): 123-134.

Stevens, I. & van der Merwe, J. 2015. Anima and identity in artist and subject: 
installation artist Jan van der Merwe and painter Kevin Roberts, SA Journal of Art 
History, 30(1): 158-170.

Van Staden S. 2014. Review of “Creative Subversions: Whiteness, Indigeneity, and 
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the National Imaginary,” by Margot Francis. The Journal of Arts Management, Law, 
and Society, 44(4), 258-261.

Sidogi, P. 2020. (South) Africa’s Online Animation Revolution: The Case of Jonas 
Lekganyane’s

‘The Adventures of Noko Mashaba. Journal of Graphic Novels and Comics. doi:

10.1080/21504857.2020.1748675

Barnabas, S.B. & Jansen van Vuuren, A. Tying a (rain)bow at the end: Controversial 
representations of Krotoa from text to film. Journal of African Cinemas, 12(1): 31-45. 
doi: 10.1386/jac_00026_1

De Lange, R.W. 2020. Testosterone boosters: a report of a supplement’s misleading 
labelling claims.

South African Journal of Sports Medicine, 32:1-3. doi: 10.17159/2078-516X/2020/
v32i1a7426
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FACULTY OF ARTS AND DESIGN
Reconstruction of the Past and Crafting a New 
Multicultural South African Landscape through the 
Arts
Prof A Mastamet- Mason

This niche area covers various topics in the disciplines of Performing and Visual Arts. 
The aim of this niche area is to create, promote and stimulate innovative research 
culture in the Faculty of Arts and Design that reconstructs the Past and Crafts a New 
Multicultural South African Landscape through the Arts. Specific focus include socio-
cultural and socio-environmental challenges that hamper economic development in 
South Africa. Topics under this niche area include but not limited to:

• Transformation discourses;
• Imperialism and Colonialism in South Africa/Africa;
• Africanisation/Decolonisation;
• Gender issues/equality/violence/discrimination; 
• Socio-economic and environmental issues;
• Community engagement projects;
• Entrepreneurial discourses; and 
• Sustainable Development Goals in the Arts/United Nations Africa Agenda 2063. 
Some of the research outcomes and undertakings include:

1. A Book: Mugovhani N.G. 2020. Ḓivhazwakale ya Vhaṱavhatsindi: Ro sedza davhi 
ḽa Vha Tshiswinzhe (The History of Vhaṱavhatsindi: Ṋetshiswinzhe Clan as a 
Case Study), 1st edition. Levubu, Dzuvha Publishers. ISBN 978-0-620-90745-3
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This book stemmed from Prof Mugovhani’s attempt to explore the foundations and 
the historical development of choral music as an art amongst Vhavenda of South 
Africa. That inspired the researcher to identify and describe the factors that shaped 
the Venda choral tradition: the history and culture of the people, their socio-political 
and religious circumstances, and so on. To trace and place the existing Venda choral 
tradition within the context of Venda history, culture, tradition, and language, it was 
incumbent and significant for this study to consult several relevant sources. Already, 
there is a book that dealt exclusively with Venda choral music from this research. 
Eventually, the project has also metamorphosed into a book about all the tribes and 
clans that now constitute Vhavenda nation. The body of information gathered here 
adds to the already available literary writings.

The primary sources for the information were gathered from the earliest available 
previous literary writings from the few Venda history scholars such as Gottschling 
(1905), Van Warmelo (1932 & 1940), Gray (1976) and Beach (1980). Since the 
above-mentioned scholars were invariably whites, I felt the urge to search the 
writings of the few Venda scholars. Luckily, I managed to unearth the writings of Vho 
Dzivhani S.M., Vho Mamadi M.F., Vho Mutenda, M.M. na Vho Mudau, E.E. (1940), 
Vho Phophi, W.M.D. (1956), Vho Ralushai, V.N. (1977), and Vho Ṋemudzivhaḓi, M.H. 
(1978 na 1985). Although the writings of Vho Dzivhani S.M., Vho Mamadi M.F., Vho 
Mutenda, M.M. na Vho Mudau, E.E. (1940) were unpublished papers prior to editing 
by van Warmelo, they were nonetheless very helpful to foreground this study. Prof 
Ralushai’s Dral thesis “Conflicting accounts of Venḓa history with particular reference 
to the role of Mutupo in social organization” (1977} and his subsequent book “Ruins 
and traditions of the Ngona and Mbedzi among the Venḓa of the northern Transvaal, 
Rhodesian History provided resourceful information of Vhavenda ancestry. Equally 
resourceful were Dr Nemudzivhadi’s books dating from 1978 to his last one in 2017, 
which played a pivotal role in unravelling the history of Vhavenda as a nation. It is 
significant to note that these writings were found somewhat contradictory, sometimes 
bordering on sentiment. The secondary sources were the numerous interviews and 
discussions with a variety of informants, primarily the living elders of the available 
Vhatavhatsindi clan’s custodians of knowledge in general and Netshiswinzhe family 
in particular.

The book concludes by acknowledging that there are many publications in circulation 
about the black nations of South Africa, and these publications attract wide readership 
by various scholars nationally and abroad. The history, culture and traditions of the 
Zulu nation and its leaders have featured in various writings for many centuries, and 
this has contributed towards their international recognition. This book is the latest 
contribution to Venda history and culture and is a fresh contribution to Venda history.

2. A Book Chapter: Mugovhani N.G. 2021. “The Waves of Subtle Dissent, Passive 
Resistance, Black Consciousness and Cultural Nationalism in South African 
Black Choral Music: A chronicle through Selected Compositions”. In (Nawa L, 
Ed). Culture and Liberation Struggle in South Africa: from Colonialism to Post-
Apartheid. Ssali Publishing House, Johannesburg.

2022 RESEARCH NICHE AREAS5 



3. Discursive struggles of the self, place and the Other in early South African 
Drama”, Field Research Project undertaken at Amazwi South African Museum 
of Literature, Makhanda. RSA. By Prof Owen Seda. 

4. Statistical modelling of key body dimensions in developing the size chart for 
the South African pear-shaped women: Research Project undertaken on South 
African women’s measurements and shapes for the development of South 
African size chat by Prof Mastamet Mason and Dr Ola-Afolayan. The sizing 
system currently in use does not cater for the black South African women whose 
body shapes and sizes deviate from the western idealised body.

5. University-Industry-Government (UIG) Research and Development (R&D) 
Collaborations: A Case of South African Public HEIs with Clothing: Research 
Project undertaken by Dr Sipho Mbatha, by collecting data from different 
stakeholders to establish if collaborations exist and to use information gathered 
to develop strategies on how to improve competitive advantage of the clothing 
and textile industry of South Africa as a major economic booster. Research 
collaboration among the industry partners, research institutions as well as the 
government is viewed as a catalyst for competitive advantage.

There are more than 20 postgraduate students registered under this niche area. 

OBJECTIVES
• To improve South African arts, culture and heritage through technology.
• To enhance the role of creative industries in engendering social cohesion, 

enhancing nation building and contributing to economic growth and development.
• To reconstruct our past and craft our new multicultural South African landscape 

through the arts for social cohesion methods.

PRODUCTS OR SERVICES
• All areas of the performing arts endemic (prevalent) in the communities around 

South Africa are investigated, documented and findings presented and published 
to promote African cultures that have remained side-lined for too long.

• Postgraduate students in the niche area and the members of the broader 
community will be empowered in knowledge and practice of the performing arts 
through the creation of accessibility to this heritage and

• Continued dialogue among the stakeholders is paramount to healthy research 
endeavours.
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FACULTY OF ECONOMICS AND FINANCE
Sustainability Management Accounting and Finance
Prof HE Klingelhöfer

To integrate sustainability accounting and finance, especially environmental 
management methodologies, business management and finance systems in order 
to construct a sustainable socio-economic system by developing and implementing 
sustainability tools. A special emphasis is given to public sector financial management 
and accounting methodologies to provide sustainable sound financial governance 
and, therefore, enhance the credibility of public sector governance in South Africa.

THE OBJECTIVES
• Sustainability Management Accounting consists of three interrelated functions: 

physical, social and monetary sustainability management accounting. We will 
investigate the problems and develop models to account for the relationship 
between economic variables, environmental and other sustainability information 
in order to achieve sustainable development and develop new approaches/
benchmarks for the application, implementation and promotion of sustainability 
management accounting, especially Environmental Management Accounting 
(EMA).

• Sustainability Disclosure among various measures for environmental disclosure 
– the niche area draws the focus on sustainability, especially environmental 
reports, which are the most comprehensive forms of information disclosure. 
The niche area intends to develop (for organisations) models for sustainability, 
especially environmental disclosure, and encourage them to use this model 
to issue sustainability, especially environmental reports, exploring effective 
methods for improving the content of the reports, and analysing the possible 
relevance between external reporting, disclosure and the needs of stakeholders.

• Sustainability, especially Environmental, Management Evaluation is 
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indispensable for promoting Sustainability Management Accounting and 
Disclosure (and especially EMA and environmental disclosure) as described 
above. It is an essential system for proper evaluation of organisational 
sustainability activities when promoting effective sustainability management 
by sustainability management accounting, or by disclosing such information in 
sustainability, especially environmental reports. By studying methods to properly 
evaluate internal conservation activities that lead to management activities, as 
well as external evaluation methods such as environmental rating by external 
organisations, the niche area develops a framework for examining a desirable 
style of sustainability management evaluation for the society.

• Budgeting and public expenditure – we endeavour to identify, clarify and explore 
the problems and solutions relating to multi-year performance budgeting and 
it’s costing, to develop new methods and approaches for the application, 
implementation and promotion of multi-year performance budgeting.

• Accrual-based accounting in the public sector – we endeavour to identify, clarify 
and explore problems and solutions relating to the development of specific 
accounting standards for the public sector as well as methods and approaches 
to implement these standards.

• Ethics in the public sector – we endeavour to identify, clarify, and explore 
problems and solutions relating to the development and application of codes of 
ethics in the African public sector.

• Public sector internal auditing – we endeavour to identify, clarify and explore 
problems and solutions relating to the establishment of internal auditing activities 
in the African public sector.

• Public sector auditing – we endeavour to identify, clarify and explore problems 
and solutions relating to the achievement of auditing objectives in the African 
public sector.

• Public sector financial management – we endeavour to identify, clarify and 
explore problems and solutions relating to the implementation of policy and 
legislation and the enforcement thereof regarding financial management in the 
African public sector.

In developing the models, framework, guidance as well as the checklists and 
scorecards mentioned above, sustainability management accounting facilitates 
the realisation of more effective sustainability activities, especially environmental 
conservation activities, but also in the social and economic perspective. Likewise, the 
feasibility of a sustainable socio-economic system depends largely on sustainability 
disclosure by e.g. environmental reports and proper evaluation of sustainability 
management by stakeholders. Since all these do not only apply for the private 
sector, but as well for the public sector, a strong focus is also on the endeavours in 
developing sustainable accounting and finance in this sector. The objective of the 
niche area, therefore, is to clarify the actual status of the methodologies and future 
direction for further development in both private and public sectors.
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PRODUCTS OR SERVICES
• Economics of Climate Change.
• Future Clean Energy Concepts (Renewable Energies as well as Fusion Power).
• Water and Pollution (here is also a link to a newly established Institute on Water 

Research and Natural Resources, which explicitly includes an economical 
perspective).

• Waste Disposal and Recycling.
• Mining.
• Investments in Environmental Protection Technologies.
• Impacts of Environmental Policy (esp. regulations, taxes, subsidies, tradable 

permits and emissions trading, environmental liability law) on company decisions 
and acting.

• Sustainability Reporting.
• Eco-audit.
• Green Purchasing.
• Social regulations, challenges and consequences for decision-making and 

investments.
• Micro-finance as an instrument for poverty alleviation.
• Sustainable micro enterprises as forms of self-employment.
• Sustainable venture capital
• Projects – A member of this niche area is a member of a research group that 

consists of members from UNISA, UP and TUT conducting research on Audit 
Committees in the South African public sector. The project is funded by UNISA 
and NRF, and endorsed by the National Treasury. The project hosts three 
master’s degree students and four PhD students registered with UNISA and one 
master’s degree student registered with TUT.

• The niche area hosts about thirty postgraduate degree students, half of them 
focusing on public financial management.
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FACULTY OF ENGINEERING AND THE BUILT 
ENVIRONMENT
Applied Refrigeration and Thermal Energy Systems
Prof Z Huan

This research niche area, featured by thermal energy, which is the core part in the 
entire energy sector in terms of energy sources, energy conversion, energy transport, 
energy storage, energy utilisation, and impacts on climate changes, focuses on 
the development and application of energy efficiency technologies and renewable 
energies on refrigeration, heat pump, and thermal power systems.

The applications of technologies under the niche area in domestic, commercial, and 
industrial sectors include heating ventilation and air- conditioning (space heating 
and cooling, HVAC) and indoor air quality, water heating, cold chain (commercial 
refrigeration), biomaterial drying, industrial energy transport, and thermal power 
generation. The energy sources involved in the focus area include the non-renewable 
energy sources (fossil fuel) and renewable energy sources (air source energy, 
geothermal energy, and solar thermal energy).

This niche area strives to provide postgraduate education, training, research and 
development focusing on the energy efficiency of refrigeration (including heat pump) 
and thermal energy systems. It therefore operates based on postgraduate student 
projects, which are completed in partial or complete fulfilment of the requirements for 
a particular postgraduate degree. These projects are structured on a competency-
based approach and promote excellence in accordance with the mission of the 
Tshwane University of Technology.

The goal of the niche area is to establish a national research centre at the Tshwane 
University of Technology on the modern refrigeration, heat pump, air-conditioning, 
cold chain, and building energy technologies. The strategy is to obtain the goals of 
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improved quality of life and wealth creation through current and future research and 
development, building human capital, technical progress and business performance.

The proposed niche area will embark on a community outreach programme where 
the relevant technologies will be used to ensure the food security and safety, higher 
energy efficiency of the refrigeration and heat pump systems, and the environmental 
protection.

PRODUCTS AND SERVICES
1. Refrigeration systems and equipment (Cold Chain):
• Cold chain monitoring and management;
• Energy efficient technologies;
• Refrigeration processing, cold storage, refrigerated transport, and refrigerated 

display;
• Composite materials;
• Renewable energy powered refrigeration systems;
• Nano-refrigerants; and 
• Thermal storage systems.  
2. Heat pump heating and drying systems (space cooling and heating, water 

heating and biomaterials drying):
• Heat pump space cooling and heating;
• Water heating for domestic and industrial applications;
• Biomaterials drying (foods, fruits, vegetables, woods, etc.);
• Solar thermal, air energy and geothermal energy powered heat pump systems; 

and
• Process control.
3. Environmentally and climate friendly alternative refrigerants with zero ozone 

depletion and global warming potentials:
• Hydrocarbons (HCs); and
• Carbon Dioxide (CO).
4. Energy efficiency of power plant:
• Thermal cycle innovation;
• Combustion;
• Economiser;
• Piping system;
• Turbine;
• Cooling system;
• Waste heat recovery; and
• Geothermal power systems.
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5. Industrial thermal energy systems:
• Design and analysis of industrial thermal energy systems;
• Optimisation of thermal energy systems;
• Waste heat recovery;
• Recovery and uplift of lower grade energy; and
• Process control of thermal energy systems.
6. Building energy and indoor air quality:
• Heating, ventilation and air-conditioning (HVAC);
• Indoor air quality;
• Water heating (solar thermal, heat pump, and instantaneous water heating);
• Building insulation;
• Geothermal; and
• Process control.
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FACULTY OF ENGINEERING AND THE BUILT 
ENVIRONMENT
Advanced Catalysis Technologies
Prof R Mbaya

Techniques based on catalysis can be used both for energy supply and increased 
energy effectiveness as well as in energy transfer processes. Fuel cells is one 
example of energy transfer applications, where nanotechnology and electrochemical 
catalysis are combined in the development of new effective and stable electrodes, 
which reduce the need for expensive precious metals and increase the life time of 
the electrode.

In mineral beneficiation hydrometallurgy emerged as the most suitable processing 
method for low-grade ores and mining wastes as it required low energy inputs and 
inexpensive construction materials.

FOCUS AREA
• Advanced catalyst technologies
• Mineral beneficiation
• Hydrometallurgy
• Separation technologies
• Mine water treatment and waste management

OBJECTIVES
• To master modern analytical techniques for characterising a wide range of 

materials and mineralogical ore; and
• To design, monitor and optimise process parameters for a cost-effective 

implementation in a production line.
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PRODUCTS OR SERVICES
Catalyst technologies:

• Production of PGMs nanoparticles from natural sources (moringa plant leaves) 
and their application in chemical reactions.

• Chemoselective catalytic hydrogenolysis of glycerol into1, 2-propanediol over 
supported ruthenium catalysts.

• Fabrication of Nano-sized Noble metals Zeolite Catalysts and their Application 
in the Selective Oxidation of Hydrocarbons and Bio-based Model Compounds.

• Design a continuous process for the production of high quality biodiesel by the 
transesterification of waste oils over heterogeneous basic catalysts.

• Low-grade ore and mineral waste beneficiation.
• Process design for a concentration and extraction of nickel from a South African 

nickel laterite ore.
• Extraction mechanism and kinetics of nickel from low-grade laterite ore through 

electrochemical leaching.
• Design of a novel adsorption process for recovering PGMs from mining waste 

leach solutions.
• Design of continuous stirred tank reactors for adsorption of PGMs using modified 

activated carbons.
• Recovery of base metals from smelting slag.
• Recovery of Submicron Cobalt-Powder by Acidic Leaching of Cobalt- Containing 

Waste Materials.
• Comprehensive study of Cobalt electro winning in symmetric electrolysis current 

continuous circulating system cell.

Membranes

• Evaluation of Nano filtration membrane for the treatment of acid mine drainage.
• Evaluation of Reverse Osmosis for the removal of Organic Contaminants.
• Recovery of struvite and production of drinking water from municipal wastewater.
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FACULTY OF ENGINEERING AND THE BUILT 
ENVIRONMENT
Climate Change, Water Security and Disaster 
Management
Prof JM Ndambuki

This research area will seek to analyse and mitigate against the potential impacts 
of climate and land use changes on water resources and the environment. The 
occurrence of pollution, floods, drought and forest fires, all of which destabilise human 
activities are considered essential components of the research niche area. The niche 
area is intended to tackle some of the most challenging hazards the world faces today 
and its establishment is motivated by the fact that unless reliable solutions to these 
events are sought, natural and human induced disasters will continue to pose serious 
threats, consequently negating all the development that the world has so far enjoyed. 
The researches under this niche area are grouped into the following thematic areas:

• Pollution and Remediation.
• Groundwater Sustainability.
• Watershed Hydrology.
• Flood forecasting and development of coping mechanisms.
• Drought forecasting and coping mechanisms.
• Fire forecasting and coping mechanisms.

OBJECTIVES
At present, the following specific researches captured under the thematic headings 
are underway:

1. Pollution and Remediation
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The pollution and remediation thematic area is centred on the use of normally 
constructed wetlands and hybridised type in remediating mine polluted water 
and wastewater. The specific researches under this thematic area are outlined 
as follows:

i. Constructed Wetland in Mine Water Pollution Remediation
The research aims at exploring the relatively new area of using wetland plants 
to remove heavy metals from wastewater generated from mining and mineral 
processing activities. The research objective is to optimise the use of vegetated 
constructed wetlands in treating mine water. The study also seeks to develop 
empirical models to predict the heavy metal removal efficiencies in constructed 
wetlands. These models will aid in the design of constructed wetlands that 
are industry specific, for treatment of mine waters to prevent heavy metal 
contamination that would result when mining industries discharge untreated or 
poorly treated wastewater into the environment.

ii. Hybridized Constructed Wetland in Municipal Wastewater Treatment
This research work is investigating alternative Phosphorus removal technologies 
that are economically feasible, using specialised substrates with physico-
chemical properties that could influence the P-sorption phenomena onto their 
surfaces to remove. Experiments are being carried out on the suitability of Blast 
Furnace Slag (BFS) and SUDFLOC 3850 as potential substrates in constructed 
wetlands for municipal wastewater treatment, which if found suitable, will reduce 
the solid waste management problems associated with the iron and steel 
industries and the water treatment industry.

2. Groundwater Sustainability
Groundwater sustainability remains a key focus area of the groundwater - surface 
water nexus contributing to sustainable water resources that are geared towards 
future water security. It is therefore imperative to advance knowledge in this 
area to inform policy actions that will, in the long term, safeguard groundwater 
utilisation to ensure its availability for posterity. Currently running under this 
theme are the following researches:

i. Conjunctive Use of Groundwater and Surface Water Resources
An efficient management of water resources is vital for the long-term utilisation 
and sustainability of the resource base in South Africa. Conjunctive water use 
management of surface water and groundwater resources has potential to 
alleviate water shortage problems arising from the ever-increasing demands 
and climate change. The overall objective of this research is to develop a tool 
capable of optimising the conjunctive use of surface water and groundwater 
taking into account scanty data, uncertainty conditions, through application 
of simulation – optimisation techniques. The management tool will provide an 
optimal (sustainable) conjunctive water use strategy for development of surface 
water and groundwater conjunctive water use policy.

ii. Linked Simulation - Optimization Model of Groundwater Pollution Monitoring
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The study aims at exploring the impact of mining activities on groundwater 
system by understanding the dispersion of pollutants through application of 
groundwater simulation model. The simulation model is then linked with an 
optimisation algorithm in the amount of contaminants that can be discharged into 
the system without degrading the quality of the water in aquifers. The objective is 
to develop a groundwater pollution monitoring model capable of characterising 
groundwater system and optimising contaminants discharged from mining areas 
with limited observation points.

iii. Modelling Groundwater Under Uncertainty
Increasing population, urbanisation and expansion in agriculture over the years 
has led to unscientific exploitation of groundwater resources. The consequence 
of this practice is the inefficient and unsustainable use of our water resources. 
To remedy this situation, it is substantial that exploitation of these resources be 
carried out with the aid of scientific tools, which would inform on how to utilise 
the resource optimally. Groundwater recharge is one of the most important 
parameters, which aids in proper evaluation of the resources and yet it is difficult 
to determine with certainty. Previous approaches used to determine groundwater 
recharge have been based on deterministic approach, which assumes that all 
the input data is known without error. This assumption is invalid since typically 
only a few set of data are available to define the current situation of the system 
with certainty. Therefore, this research aims at developing a comprehensive 
quasi three-dimensional model for groundwater management. The novelty of 
this research work is that the determination of groundwater recharge parameter 
is sought under uncertainty.

3. Watershed Hydrology
The deteriorating repercussions of climate change on hydrology of watersheds 
are immense and critical to water resources availability. Among many others 
are the alterations introduced into the hydrologic regime due to climate change. 
The hydrologic regime alterations in part are also linked to changes in land use, 
which result mainly due to anthropogenic activities. Evolving knowledge and 
understanding of current trends in land use impacts on watershed hydrology 
under changing climate is indispensable if we are to protect water resources. 
Under this theme, the following are ongoing projects:

i. Hydrologic dynamics under land use/cover and climate change
The project seeks to investigate the impacts of land use on watershed hydrology 
in both space and time using emerging technologies of GIS/RS and hydrologic 
model. Key components of the hydrologic cycle including surface runoff, 
groundwater, lateral flow and evaporation are under investigation. The summative 
impact on water resources in terms of water yield will also be assessed. 
Eventually, a Decision Support Tool (DST) configured within a hydrologic model 
environment is envisaged to be a key output of this study to aid water managers 
and key policy stakeholders to make informed decisions on water resources 
planning and management.
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ii. The impact of land use/cover and climate changes on the Spatio-Temporal 
Dynamics of Sediment Yield
Sedimentation resulting from soil erosion is widely acknowledged as a major 
environmental issue in South African watersheds affecting reservoir capacity, 
water quality and ecosystem functioning services. To curtail sedimentation 
requires the implementation of conservation measures that are based on sound 
scientific judgement. In view of this, acquiring knowledge on sediment yield 
sources, the interrelationship of sediment yield with land use types and the 
hotspots within the watersheds become essential. The objective of this study is 
therefore to establish through the application of geographic information systems 
(GIS) and modelling tools, the various sediment sources, sediment yields and 
their spatial coverage within the watershed. Proposals on remediation measures 
based on the study results will also be given.
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FACULTY OF ENGINEERING AND THE BUILT 
ENVIRONMENT
Operations and Engineering Management
Dr JA Swanepoel

In creating a Niche in Operations and Engineering Management, we create synergy 
across two faculties that are engaged in research on techniques and technologies 
relating management practices linked to engineering decisions and industry operations 
such as supply chain management, operations research, project management and 
system dynamics.

OBJECTIVES
We are drawing on the structured Master’s programme in Engineering Management 
that is part of the Industrial Engineering department.  This programme is unique it 
that it draws students from all fields of engineering and engages staff as research 
advisors from the different engineering departments in the Faculty of Engineering and 
the Built Environment. We are also drawing on the research master’s programmes in 
both Industrial Engineering and Operations Management. There is an advantage to 
connecting the two departments with the common techniques and practices.  We will 
focus are work on these commonalities.  The specific research projects will address:

1. Supply chain management – issues that relate to supply chains and how 
reconfigurable technology implementation impacts the thinking around the 
supply chain for better responsiveness; decision support systems for demand 
forecasting and inventory planning; facility location and distribution linked to mail 
delivery.

2. Operations Research – technology used in improving productivity in operations 
and associated human factor issues that may negatively or positively affect 
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the manufacturing or service organisation; multi-criteria optimisation problems 
addressing manufacturing and service delivery.

3. Discrete Simulation – permutation of various scenarios to optimise production 
in a production setting whilst adapting to new technology;  simulation of service 
delivery to assist decision makers; learning factory simulation. 

4. Business dynamics and system dynamics – questions of how various factors can 
impact the state of a system as it evolves through the generations; use of system 
dynamics to assist in planning for smart cities.

5. Project management – project management in particular skills transfer in small 
and micro enterprises to ensure cost effective, timely and delivery on expected 
quality; Project management practices to mitigate risks due to various constraints

6. Life cycle management – the holistic thinking in design of systems considering 
their entire life from cradle to grave to aid decision makers arrive at optimal 
decisions; replacement models and demanufacturing in the life cycle.

7. Quality management - in manufacturing and service offerings, how will adaptable 
product thinking affect the quality of delivery of both products and services; 
statistical quality control; the role of quality circles, lean manufacturing and 
quality standards.

PRODUCTS OR SERVICES
1. STAFF DEVELOPMENT
Staff development is a key component of the strategy of our niche effort. Recently, 
several members of the project have received their doctrate qualifications, and 
several staff in both departments are working on their doctorates.  The continued 
research of these staff will be further enabled by the synergy this research niche area 
provides.

A) COMPLETED THESES

• AG Bibili Nzengue – Development of a Supply Chain Model for Screw Jack 
Press Brake Machine Production.

• Moyahabo Dominic Ramere – Performance Improvement of Medium Voltage 
Overhead Line Distribution Network Using Switching Device Placement 
Approach.

• PA Mangakane – Development of a System Dynamics Model for the Professional 
Engineers Pipeline. 

B) THESES AND DISSERTATIONS IN PROGRESS

• A Demanufacturing Operation Model for the Rail Industry in South Africa (doctoral 
research). 

• Modelling Techniques to Optimise System Productivity in Welding Intensive 
Industry (Dral research). 

• Hybrid Framework to Improve Small- to Medium-sized Manufacturers’ flexibility 
to Market Turbulence in the Mass-Customization Era (master’s research). 

2022 RESEARCH NICHE AREAS 20 



• Productivity Improvement Using Value Stream Mapping (VSM) and Discrete 
Event Simulation (master’s research).

• Optimisation of Resource Planning and Scheduling Process to Meet the 
Organisation’s Objectives (master’s research).

2. INTERNATIONAL COLLABORATION
• International Network on Appropriate Technology (INAT).
• University of Tennessee in USA.
• Southern Africa Postal Operator Association (SAPOA).
• PEESA III project (European Universities).
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FACULTY OF HUMANITIES
Assessment for Learning
Prof A Kanjee

The focus of this Research Niche Area (RNA) is to develop policies, systems and 
strategies for implementing effective pedagogies that address the challenge of quality 
and equity in schools and universities. The key focus areas include:

• Enhancing teacher and lecturer competencies to increase learner/student 
engagement in the classroom to identify and address the specific learning needs 
of all learners/students.

• Implementing relevant and sustainable pre- and in-service Teacher Professional 
Development programmes.

• Developing appropriate materials and resources for teachers, lecturers and 
education officials to effectively use assessment evidence for improving 
pedagogical practices.

• Developing a national framework for reporting, disseminating and utilising 
assessment and examination results to address the learning needs of all learners 
in schools across the poverty quintiles.

• Using and creating relevant ICT applications and systems for supporting 
teachers, school leaders, parents and education department officials to access 
and use assessment evidence to improve learning and teaching.

OBJECTIVES 
The objectives of this RNA are to:

a. Enhance the effective use of assessment for improving teachers’ pedagogical 
practices, with a specific focus on addressing the learning needs of the poor and 
marginalised.

This will be done by:
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• Understanding the different models regarding the development and 
implementation of an integrated education assessment system.

• Reviewing current policy and its impact on practices of teachers and education 
officials.

• Interrogating the relationship between assessment and accountability, and its 
implications for the Department of Education’s Action Plan 2019 and Vision 2025.

• Exploring the impact of pedagogies of engagement on learner voice, learner 
engagement and learning in the classroom.

• Developing a national framework to report and disseminate assessment results 
for use by teachers, parents and department officials to identify and address 
specific learning needs of learners, especially the poor and marginalised.

• Establishing models for delivering pre-service and in-service capacity 
development programmes at the undergraduate and postgraduate levels to 
teachers and education department officials.

• Developing relevant learning and teaching materials for use in addressing the 
learning needs of learners, teachers, lecturers, parents and education officials. 
This includes training manuals and videos, research reports, journal articles, 
book chapters and books.

b. Contribute to the development of the next generation of academics and scholars. 
This will be achieved by:

• Creating opportunities for postgraduate students and University staff to undertake 
research in this area.

• Developing relevant infrastructure for academic sabbaticals and research 
fellowships, targeting key policy makers, leaders in the NGO sector as well as 
national and international scholars.

• Publishing journal articles, book chapters and books to contribute to current 
debates in the sector.

• Establishing communities of practice in the area of educational assessment and 
teacher professional development, comprising local, regional and international 
scholars to share ideas and experience by engaging in evidence-based policy 
dialogue fora, joint research projects, co-supervision of postgraduate students, 
co-authoring of peer-reviewed publications, and supporting capacity development 
programmes for University staff and project participants.

c. Enhance the use of ICT to support effective assessment practices. This will be 
done by:

• Improving available software provided to schools for entry and analysis of 
examinations and other assessment data.

• Developing a teacher professional development system for providing targeted, 
on-demand support for teachers through online and mobile delivery platforms.

• Supporting the Department of Basic Education to improve its computerised 
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classroom assessment system to enable easy access for teachers, especially 
those located in poor and rural areas.

PRODUCTS OR SERVICES
• Technical support and capacity development,
• Publications for teachers, education officials and parents, and
• Software programs for schools.
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FACULTY OF INFORMATION AND COMMUNICATION 
TECHNOLOGY
Information and Communication Technology for 
Business Enhancement (ICT4BE)
Dr TJ Lavhengwa

The Niche Area of Information and Communication Technology for Business 
Enhancement (ICT4BE) deals with the impacts and trends of ICT in organisations; 
and how businesses can take full advantage of the benefits derived from the 
implementation of ICT and its applications. These also include but not limited to 
impact of ICT on: organisations’ innovations, productivity, market structure, sector 
value chain, ICT security measures and automated payment systems, knowledge 
management and sharing, health related systems, and learning technological 
innovations and big data analytics.

The Niche Area ICT4BE also deliberates on day-to-day life experiences in 
business, education, creation of wealth, poverty alleviation, job creation and global 
competitiveness. Thus, research conducted under this Niche Area will not only benefit 
academics and business but also people in other spheres of life. This Niche Area 
ICT4BE plays a pivotal role in the new economy and enterprise setting characterised 
by strategic procurement, global outsourcing, physically distributed operational 
environments, and global business alliances. Research done under ICT4BE therefore 
improves business processes and enhance the organisation’s value chain networks, 
used to acquire, produce, and deliver goods and services all over the world, through 
efficient, effective and competitive use of ICT.

OBJECTIVES
The major objective is to coordinate and support a dynamic group of scholars that 
actively engage with the scholarly conversations relevant for the 21st Century to 
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broaden horizons and build competences for socially responsible management of 
business and technological challenges for the benefit of society and the economy. 
Under this goal, specifically ICT4BE endeavours:

• To provide a platform for the creation of skills needed for business analytics, 
complex and Big Data analytics, business process management and the required 
methodological knowledge;

• To contribute to TUT’s research and innovation capacity development by 
providing a platform for staff’s qualification improvement in ICT related studies;

• To create a platform of choice in business operations, management and IT for 
doing research, learning and creating sustainable development solutions;

• To promote the use of IT and its applications to the business world by allowing 
organisations to work more efficiently and to maximise productivity;

• To achieve national and internationally comparable research excellence;
• To constantly improve the quality of teaching especially at the postgraduate level;
• To increase internationalisation of key research activities;
• To increase revenue from research activities;
• To promote research integrity, cooperation, responsibility, knowledge and 

academic freedom of Niche Area team members and students;
• To train and produce students with a relevant and highest level of expert 

competencies in the field of informatics and business;
• To provide, to staff and students, practical knowledge of business transformation, 

digitalisation, development of new business models and advanced use of 
information technology in business operations;

• To provide, to staff and students, skills and expertise needed to strategically plan 
digital business, to manage information infrastructure and architecture, to model 
and improve business processes and to design the development of solutions;

• To provide a platform and support of community engagement activities related to 
ICT knowledge transfer, business applications and marketing.

PRODUCTS OR SERVICES
The ICT4BE Niche Area is committed to research that revolves around the practical 
applications of IT in daily life and its use especially in the economically and 
technologically disadvantaged developing countries. It has continued to leverage 
on its members’ projects to deliver real life products and services to disadvantaged 
communities and populations by designing and developing Mobile computing, 
applications and devices; Massive online open source (MOOCs) contents and 
platforms; Analytical methods to improve diagnostic, prescriptive and predictive 
solutions from Big Data, Internet of things, Machine learning and Virtual reality. Some 
projects under this category include:

• Informatics Community Engagement Project (ICEP) aims at developing mobile 
solutions, products and website for Small and Medium Enterprises within 
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the Soshanguve and Mabopane areas. The project also offers internship 
opportunities to third-year students in the ICT Faculty.

• Cloud Computing (CC) for delivering IT resources in the South African context.
• Big Data Analytics, Business Intelligence (BI) and information security in South 

Africa.
• Adoption of various technologies by enterprises in public, private and academia.
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FACULTY OF INFORMATION AND COMMUNICATION 
TECHNOLOGY
Information and Communication Technology for 
Development (ICT4D)
Dr EA Van Wyk

The focus is on knowledge generation and technological innovation in employing 
the science and technology of computing to address sectorial socio-economic 
developmental challenges nationally (South Africa) and regionally (Africa), balancing 
local action with global thinking. The resulting technological innovations are software 
artefacts such as electronic (e-) Agriculture, e-Health, e-Education, e-Governance, 
e-Communication, e-Lexical-Semantic Corpora, and e-Indigenous Knowledge 
Systems (IKS). These are e-tools for addressing the developmental challenges in 
the Agriculture, Healthcare, Education, Governance, Communication, Language and 
IKS preservation. The Research and Innovation (R & I) activities cover basic and 
applied research, through to innovation and commercialisation activities, ensuring 
appropriateness and relevance of research results to the socio-economic context of 
their use.

OBJECTIVES
• To provide research-based, ICT-enabled solutions in response to national and 

regional socio-economic challenges;
• To provide an incubator for postgraduate study in clearly defined Computing 

Science and Technology (CST) areas of strength, contributing to producing well 
rounded postgraduates who are attuned to the needs of the economy;

• To contribute to R&I capacity development with staff qualification improvement 
in the field of CST;
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• To provide a platform for national and international strategic partnership for 
advancement of knowledge and human capital development in the field of CST, 
and partnering communities in ICT-enabled sustainable development;

• To provide a platform for attracting R&I financial and human resources that 
address the R & I resource capacity deficit in the ICT faculty; and

• To strive towards establishing a sustainable Centre of Excellence in ICT4D.

PRODUCTS OR SERVICES
• Agent-based modelling: computational models for simulating the actions and 

interactions of autonomous agents (both individual or collective entities such as 
organisations or groups) in order to understand the behaviour of a system and 
what governs its outcomes.

• Cybersecurity and data science: software security; protecting organisations from 
cybersecurity threats and managing risks.

• Digital agriculture: Applying Internet of Things (IoT) technologies in farming; 
intelligent management and monitoring of livestock; applying computer vision 
and deep learning to diagnose and treat plant disease.

• Virtual & Augmented Reality for immersive learning & Educational Computing: 
Improved presence, user interaction, orientation and navigation in extended 
reality (XR) for teaching-learning effectiveness.

• E-Health technologies for human health and wellness: Technology-enabled 
improved human health and wellness.

• Computational Linguistics: Lexical Semantics Resources & Natural Language 
Processing (NLP) tools for digital utilisation and preservation of African 
languages.
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FACULTY OF MANAGEMENT SCIENCES
Enterprise Development and Management Research 
in the BRICS Block
Prof E Rankhumise

Majority of academic theories and models in enterprise management emanate 
from using sample of study from Western, Asian and European countries. These 
theories and models are frequently used in the academic domain of BRICS countries, 
specifically in the South African context. The focus of this niche area is to develop 
theories and models using case studies and data from the BRICS environment. Such 
theories will be relevant to BRICS domain and give positive impetus to the business 
in BRICS domain.

OBJECTIVES
The specific objectives are to develop and train scholars who would be pillars of the 
niche area and help to grow it to a Centre of Excellence. The BRICS domain consists 
of five countries; the niche area focuses on studies that cover South Africa, India and 
China for the next five years, as there are collaborators in these countries. While 
efforts are made to start up collaborations with universities in Brazil and Russia in 
order to start up research work in those countries. 

PRODUCTS OR SERVICES
• Variety of Projects – Each member of the niche area has at least two projects 

in collaboration with other universities in BRICS countries. At this stage, these 
collaborations are with institutions of higher learning institutions in India and 
China. The projects cover areas such as small businesses development and 
modernisation, ethics in publications, sustainable environmental development, 
strategic direction of mining companies, corporate governance, strategic business 
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leadership, emerging co-operatives, organisational behaviour, business culture, 
etc.

• The other areas of interest is digital economy; strategies to improve service 
delivery in government and key technologies of artificial intelligence.

• The niche area hosts a number of postgraduate degree students focusing on 
various aspects of entrepreneurship, corporate governance, culture and other 
business topics.
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FACULTY OF MANAGEMENT SCIENCES
The Future of Work and the Alleviation of 
Unemployment and Poverty 
Prof C Schultz

The focus of this Niche Area is to prepare for the 4th and the 5th IR by giving the 
necessary attention to the human side of the workplace and to alleviate unemployment 
and poverty in the process. Global connectivity and technology are just some of the 
drivers reshaping how we think about work, what constitutes work, and the skills we 
will need to be productive contributors in the future. 

OBJECTIVES
The goal of this niche is to create an atmosphere for innovation in research, and 
related curriculum development and technology transfer that takes advantage of the 
significant role management and engineering management can play in industry and 
the community in South Africa. 

Research objectives:

• Investigate the 4 IR’s impact on the future of work.
• Investigate the future of work in different disciplines such as HRM, work-

study, engineering, tourism management, hospitality management, marketing 
management and entrepreneurship.

• Investigate living wages in the future.
• Investigate unemployed community members’ and the future of work.
• Profile the future competencies of engineers.
• Profile the future competencies of managers.
• Investigate future leadership styles and competencies. 
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• Determine the contributors and constraining factors in preparing for the future 
of work.

• Investigate the future of employment relations.
• Investigate career the career development system in South Africa.   

Other objectives:

• To provide a platform for interdisciplinary research between different departments 
and faculties within TUT.  

• To contribute to R & I capacity development with TUT staff qualification 
improvement.

• To assist TUT staff members to publish in scholarly accredited journals. 
• To provide a platform for national and international strategic partnership for the 

advancement of knowledge about the future of work. 
• To provide a platform for research and actual community engagement to alleviate 

unemployment and poverty in Gauteng. 
Each objective will be achieved by conducting research as part of master’s and 
doctoral studies as well as non-degree research projects conducted by staff members.

PRODUCTS OR SERVICES
1. STAFF DEVELOPMENT
Staff development is a key component of the strategy of this niche area.  

THESES AND DISSERTATIONS OF STAFF MEMBERS IN PROGRESS

• MO Munzhedzi - A Framework for the Future Competencies of South African 
Human Resources Practitioners: A Professional Body’s Perspective.

• MA Mojaki - The Future of Performance Management at the South African Police 
Service.

• K Matsoso - A Framework for the Future Competencies of Contact Centre 
Managers in the South African Police Service.

2. INTERNATIONAL COLLABORATION
• Massey University, New Zealand
• University of Canterbury, New Zealand
• Otago University, New Zealand 

3. COMMUNITY ENGAGEMENT
Employability skills training for the unemployed:

• Tears of Joy
• Helpende Hand
• People Upliftment Programme (POPUP)
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FACULTY OF SCIENCE
Material Composites
Prof JKO Asante

With the limited world natural resources but growing demand for ‘smart’ material 
products, it is becoming imperative for material and surface science researchers 
to properly understand the behaviour of each material within its multi-parameter 
environment; both in theory and modelling, experimental fabrication and 
characterisation, so that its best use could be defined. One of the best options lies 
in the fabrication of material composites where known and specific properties of 
each composite could be harnessed to contribute to a desired application of the final 
product.

The search for functional material composites with known and tuneable physical 
properties is on for a number of applications that include development of fire 
retardant materials for building and construction, Personal Protective Equipment 
for firefighters, solar cells with high output efficiency gas and radiation sensors for 
the mining industry. These advanced materials also find use in the automotive and 
medical equipment industries.

Material Composites, as a niche area, will seek to function under the following four 
main activities:

• Modelling;
• Composite fabrication;
• Imaging; and
• Composite characterisation and testing.
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OBJECTIVES
The main objective of the niche area is to seek to develop material nano-composites 
with good flame retardants, electron-hole enhanced mobility for gas and radiation 
sensors and solar cells.

To this end, members of the niche area will actively pursue the following research 
activities:

• Conduct theoretical modelling of material nano-composite;
• Fabricate and investigate the physical and mechanical properties of material 

composites using calibrated scientific equipment such as the Cone Calorimeter, 
Auger Electron Spectroscopy (AES), X-ray Photoelectron Spectroscopy (XPS).

• Fabricate metal-polymer nanocomposite (MPNCs) thin films via spin coating 
and ion implantation and carry out systematic studies of structure-property 
relationships of fabricated nanocomposites films;

• Carry out investigations to determine response characteristics of MPNCs devices 
to nuclear and solar radiation; and

• Investigate optical and electrical properties of solar cells.

PRODUCTS AND SERVICES
1. Heat measurements on samples using the Cone Calorimeter,
2. Thin film fabrication via spin coating,
3. Empower students in postgraduate studies in Fire Technology and Industrial 

Physics fields and
4. NdYAG laser for micro-machining.
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