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A PhD is an assemblage of components which are united by some form 
of interaction and interdependence. They operate within a prescribed 

boundary to achieve a specified objective. To deserve a PhD, it takes a special 
commitment on the part of both the student and supervisor. It is a long journey 
with a combination of experiences and feelings. Congratulations to all the 92 
PhD graduates from the College of Agriculture, Engineering and Science (CAES) 
for making the full journey. Now you can look back and see the ground you 
gained through learning and exposure to the different ways of solving problems. 
You have been exposed to the natural, social and artificial systems. They have 
all been worth it. Ahead, recognise the ground you will cover easily because you 
carry a UKZN PhD degree. Life will be challenging, with many systems requiring 
smartness and endurance. We wish you all the best and hope that you will be an 
alumnus we can be proud of.   

Professor Albert Modi
Deputy Vice-Chancellor and Head of the College 

 of Agriculture, Engineering and Science

Congratulations to all our graduates, class of May 2021.  You have worked 
hard and earned your degree, many of you amidst difficult circumstances.  

I salute you for the sacrifices you made to complete your studies and begin to 
take your place in Society.  Special congratulations to our doctoral candidates, 
who have achieved their highest qualification, contributed to new knowledge 
and become specialists, each in their own field. The College boasts a total of 92 
doctoral candidates, 44 at the Pietermaritzburg campus and 48 at our Howard 
College and Westville campuses, with 29 coming from Agricultural, Earth and 
Environmental Science; 22 from Life Sciences; 15 from Mathematics, Statistics and 
Computer Science; 12 from Chemistry and Physics; and 14 from Engineering.  The 
College is proud of your achievements.  I wish you well in your future careers, be it 
in industry, academia or government institutions.  You are now part of the greater 
family of UKZN. We are proud of you.

Professor Neil Koorbanally
College Dean of Research
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Well done and congratulations to all 2021 PhD Engineering graduates. You have 
achieved the highest accolade and degree offered by UKZN, during a pandemic 
that the world has not experienced for nearly 100 years. Engineers are problem 
solvers and you have developed the highest level of skills to aid mankind with 
problems that our communities encounter every day. You will be in demand, 
not only locally, but also abroad, as UKZN is ranked in the top 2.5% internationally 
as recognised by the Academic Ranking of World Universities 2020. I urge you 
not only to help South Africa with solving Engineering problems, but also to be 
an ambassador for UKZN in the years to come. Whether you work in industry or 
follow an academic route, you will be a role model for many young aspiring 
Engineers. The School of Engineering at UKZN is very proud of your outstanding 
achievements.

Professor Glen Bright
Dean and Head of the School of Engineering

At the Autumn graduation of 2021, 15 PhD students graduated from the School 
of Mathematics, Statistics and Computer Science (12 from Westville campus 

and three from Pietermaritzburg campus). These doctoral students had a most 
unusual experience of writing, correcting and finalising their dissertations within 
the lockdown period. 

Graduates, it is quite obvious that the extreme uncertainties during the pandemic 
did not deter your enthusiasm and zeal to conduct and conclude your doctoral 
research, as your dissertations were highly praised by the examiners. The School 
is extremely proud of our new doctoral graduates and would like to convey 
the heartiest congratulations on your well-deserved success. With your clearly 
evidenced enthusiasm and hard work, you will undoubtedly carve your respective 
niches in the world of academia and work.

Professor Delia North
Dean and Head of the School of Mathematics, Statistics and Computer Science
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ADEWOLU, Babatunde Olusegun, BEng(UIlorin), MSc(OAU)......Electrical Engineering

Thesis: Enhancement of Deregulated and Restructured Power Network 
Performance with Flexible Alternating Current Transmission Systems Devices 

Citation: Mr Adewolu has developed methodologies that are applicable for 
enhancement of available transfer capacity of electrical power transmission 
lines, minimization of power losses, and alleviating thermal and voltage limits 
during contingency. 

Supervisor: Professor AK Saha

AKINLOLU, Mariam Temisola, BTech(Bells University of Technology), MSc(CPUT) ....
                                                                                              Construction Management

Thesis: Applying the Socio-cognitive Career Theory to the Influence of Socio-
cultural Factors on the Under-representation of Women in the South African 
Construction Industry 

Citation: Despite their significant contribution in South Africa, women remain 
severely under-represented in construction, occupying minor employment 
positions in the industry. The candidate examined the influence of sociocultural 
factors on women’s under-representation in construction and developed a nine-
factor model using Socio-Cognitive Career Theory. The model suggests clear 
pathways for making career choices for women who want to enter and remain 
in construction. 

Supervisor: Professor TC Haupt

ALUKO, Anuoluwapo Oluwatobiloba, BEng(FederalUTech), MEng(DUT) ..................
                                                                                                         Electrical Engineering

Thesis: Frequency Stability Study of Interconnected Power Systems with High 
Penetration of Renewable Energy in the Restructured Environment: Emulation 
and Control of Virtual Inertia using Intelligent Techniques 

Citation: The aim of an electric utility system operation and control is to ensure 
reliability and quality of power supply and a key action that helps in achieving this 
aim is frequency control. In his thesis, Anuoluwapo has proposed novel methods 
for implementing virtual inertia using intelligent control techniques in the load 
frequency control framework of a multi-area interconnected power system with 
high penetration of renewable energy in the deregulated environment. 

Supervisors: Professor DG Dorrell, Mr E Ojo and Dr R Pillay Carpanen

SCHOOL OF ENGINEERING
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BANDA, Talent Diotrefe, BTech(TUT), MTech(TUT).............................Civil Engineering

Thesis: Development of a Universal Water Quality Index and Water Quality 
Variability model for South African River Catchments 

Citation: Mr Banda developed a water quality variability model to classify water 
quality status based on scores by integrating three distinctive water quality 
indices that are found on different indexing methods such as universal water 
quality index, artificial neural network and surrogate water quality index. The 
models were tested using water quality data from various river basins in KwaZulu-
Natal and found robust, stable and showed a good prediction of water quality. 

Supervisor: Professor M Kumarasamy

CHIGANGACHA, Progress Shingai, BscHonsQS(NatUoSc& Tech), MSc(ConstMgt)... 
                                                                                              Construction Management

Thesis: Assessing South African Public Sector Maturity to Implement the 
Infrastructure Delivery Management System (IDMS) 

Citation: In South Africa the infrastructural deficit and gap are large. The 
Infrastructure Delivery Management System (IDMS) has not been adequately 
utilized due to deficiencies in public sector institutional capacities and capabilities 
and the lack of organizational readiness to utilize it. The candidate developed 
and validated an innovative nine-dimension maturity model with five maturity 
levels that uses  evidence based interventions to improve public sector delivery 
and management of infrastructure projects. 

Supervisor: Professor TC Haupt

DARGAR, Abha, BEng(Mohanlal Sukhadia University), MTech(PAHER) .....................
                                                                                                      Electronic Engineering

Thesis: Design Evolution of Dual-Material Gate Structure in Cylindrical Surrounding 
Double-Gate MOSFET using Physics-based Analytical Modeling 

Citation: For the research regarding Microelectronics Devices, Ms. Dargar 
successfully developed a mathematical model of novel Dual-Material Gate 
Structure in CSDG MOSFET. She has established and verified its performance 
parameters by analytical solution and simulation. It is a significant roadmap in 
reducing the size of electronic devices. This innovative design presentation 
was awarded as Best Poster Award at UKZN-PRIS-2019. This research work has 
produced 10-research articles in IEEE Conferences and Journals. 

Supervisor: Professor V M Srivastava
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DURSKI, Marcin Hubert, BSc(Warsaw (Technical)), MSc(Warsaw (Technical)) .........
                                                                                                      Chemical Engineering

Thesis: Extraction of Sulphur Compounds from Model Fuels using Ionic Liquids 

Citation: In the screening of potential extractants for the desulphurisation of fuels, 
Marcin Durski was able to identify promising ionic liquids for this separation. He 
tested five different ionic liquids via a series of gas-liquid chromatography and 
liquid-liquid extraction experiments to extract thiophene from model fuels. He 
further assessed the reuse and recyclability of the promising extractants.  The 
research findings have been presented in three scientific publications. 

Supervisors: Professor P Naidoo, Professor U Domanska-Zelazna and Professor D 
Ramjugernath

FAGBEMI, Olajumoke Deborah, BTech(FUT), MSc(FUT)............Chemical Engineering

Thesis: Beneficiation of Chicken Feathers and Sawdust into Keratin and Cellulose 
Nanocrystals for use as Bio-binders for Particleboard Production 

Citation: Mrs.  Fagbemi studied use of sustainably sourced binders for application 
in production of particle board.  The research demonstrates opportunities to 
recover valuable materials from waste biomass (chicken feathers and sawdust) 
as new feedstocks for wood composite bio-adhesive manufacturers. The 
research strengthens development of a local Green Economy in South Africa via 
beneficiation of waste biomass. 

Supervisor: Professor BB Sithole

IBRAHIM, Tageldeen Saeed, BEng(UKhartoum), MSc(UKhartoum) ............................
                                                                                                   Agricultural Engineering

Thesis: Assessment of the Sudanese’ Sugar Industry Life Cycle, Technical Factors 
Influencing the Productivity and Impact of Industrial Wastes on the Environment 
and Health 

Citation: Tageldeen Ibrahim assessed Sudanese sugar industries for their 
productivity and factory life cycle. His findings recommended that the sugar 
industries require a structured plan. His result pointed out that substantial reforms 
are needed to improve energy use and decrease emissions. The impacts of 
waste from the sugar industries on the environment and human health were also 
identified. The study generated data for the industries to use to engineer their 
operations. 

Supervisor: Professor TS Workneh
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INYANG, Victoria Malachy, BEng(Nnandi Aziwike University, Nigeria), MSc(OAU).... 
                                                                                                     Chemical Engineering

Thesis: Investigation and Optimization of Intensified Separation Processes: 
Treatment of Aqueous Organic Mixtures using Reactive Extraction and Emulsion 
Liquid Membrane Techniques 

Citation: Victoria Inyang’s PhD study involved the optimization and comparison 
of two intensified separation techniques, reactive extraction (RE) and emulsion 
liquid membrane (ELM), for the separation of organic acids from aqueous 
mixtures. Her work revealed that the ELM method gave superior performance, 
requiring less materials, and offering rapid extraction, increased solute transfer 
rate, high selectivity and applicability in specie removal from very low to high 
concentrations. 

Supervisor: Professor D Lokhat

NKWONTA, Onyeka Ifeanyi, BTech(EnuguStateU), MTech(TUT) .................................
                                                                                              Construction Management

Thesis: Improved Water Infrastructure Delivery and Management Models 

Citation: Water is vital for poverty reduction, economic growth, business 
competitiveness and enhancement of societal living in any country. Recognizing 
the close link between water and economic growth the candidate developed 
a model to improve the delivery of water services in developing countries such 
as South Africa. The model lays a foundation for the development of appropriate 
policies, regulations and procedures to improve water service delivery at the 
EThekwini municipality. 

Supervisor: Professor TC Haupt

OSALONI, Oluwafunso Oluwole, MEng(UCT).............................Electrical Engineering

Thesis: Power Quality Improvement in Low Voltage Distribution Network Utilizing 
Improved Unified Power Quality Conditioner (I-UPQC) 

Citation: Mr Osaloni has assessed the impact of interconnection of improved 
unified power quality conditioner and developed methodologies for voltage dip/
swell mitigation and imaginary power compensation utilizing improved unified 
power quality conditioner for electrical power distribution systems. 

Supervisor: Professor AK Saha
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SAMBO, Doctor Calvin, BSc(Agric)(UVenda), MSc.................Bioresources Systems

Thesis: Free Basic Water Services Standards as Indicators to Assess Inequalities in 
Sustainable Access to Improved Water Services 

Citation: Given that sustainable access to improved water services is a 
fundamental human right, Mr Sambo investigated inequalities in access to 
improved water services using a set of indicators derived from the Free Basic 
Water Standards, analysed the interactions of factors that influence such 
access in Makhudutamaga Municipality, South Africa, and found that there are 
inequalities in sustainable access to improved water services due to the complex 
interactions of categorical factors. 

Supervisors: Dr A Senzanje and Professor O Mutanga

SEBOGODI, Keolebogile Revelation, BSc(NWO), BSc(Hons)(NWO), MSc(NorthwesternU)                      
                                                                                                 ........Chemical Engineering

Thesis: Beneficiation of Kraft Pulp Mill Waste: using Green Liquor Dregs in Treatment 
of Acid Mine Drainage as a New Disposal Solution in South Africa 

Citation: Ms. Sebogodi has demonstrated a novel symbiotic technology for 
beneficiating industrial wastes from the mining and the pulp and paper industries.  
Alkaline waste from chemical pulping was used as a low cost alternative agent 
for neutralisation of acid mine drainage. Her investigations showed that the 
alkaline waste can be used as a sustainable AMD treatment reagent. The results 
strengthen application of the circular economy within the industries. 

Supervisor: Professor BB Sithole

ABASS, Hammed Anuoluwapo, BSc(FUNAAB), MSc...............................Mathematics

Thesis: On Fixed Point Iterative Algorithms and their Convergence Analysis for 
Solving Certain Optimization Problems in Banach Spaces 

Citation: Dr. Abass introduced several iterative sequences and obtained 
strong convergence results for the approximation of the solutions of fixed point 
and certain optimization problems in Banach spaces using Bregman distance 
technique. The results obtained by Dr. Abass are not only useful in the field of 
mathematics but also in other fields of applied sciences such as engineering, 
physics, economics, game theory, biology and chemistry. 

Supervisor: Professor OT Mewomo
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ALAKOYA, Timilehin Opeyemi, BScHons(FUNAAB), MSc(FUNAAB).......Mathematics

Thesis: Convergence Analysis of Iterative Methods for Approximating Common 
Solutions of Certain Optimization and Fixed Point Problems 

Citation: Convergence analysis of iterative algorithms for the approximation of 
solutions of optimization and fixed-point problems is an active area of research 
in functional analysis. Dr. Alakoya introduced several iterative methods in Hilbert 
and Banach spaces and established the strong convergence of these methods. 
Fifteen research articles are either published/accepted or under review in ISI and 
Scopus indexed international journals from his PhD thesis. 

Supervisor: Professor OT Mewomo

AREMU, Kazeem Olalekan, BSc(UNigeria), MSc(UNigeria)......................Mathematics

Thesis: Convergence Analysis of Iterative Methods for Approximating Solutions of 
Optimization and Fixed Point Problems in Geodesic Metric Spaces 

Citation: Dr Kazeem Olalekan Aremu introduced several iterative algorithms in 
geodesic metric spaces. He obtained the strong convergence of the sequences 
generated by these algorithms. He showed that these are fixed points of some 
nonlinear mappings, which are also solutions to some optimization problems in 
geodesic metric spaces. The results obtained by Dr Aremu have applications in 
applied sciences such as engineering, physics, biology and chemistry. 

Supervisor: Professor OT Mewomo

GOVENDER, Wesley, BSc, BScHons, MSc...................................Applied Mathematics

Thesis: A Perturbative Approach to Radiating Stars in General Relativity

Citation: The final stage in the collapse of a star is a fundamental problem in 
gravitational theories. This investigation is topical in this context as it makes an 
attempt to develop reasonable collapsing stellar models to understand the 
thermodynamic behaviour. The candidate finds viable models by using the 
junction conditions, joining the interior and exterior spacetimes of the radiating 
star, and invokes a perturbative analysis to find new interesting physical features. 

Supervisors: Professor SD Maharaj and Dr M Govender
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KAISAVELU, Anand, BSc, BScHons, BSc(NWO), BScHons(NWO), MSc(NWO) ............
                                                                                                                Applied Mathematics

Thesis: Relativistic Stellar Models 

Citation: The nonlinear Einstein equations are important in  modelling relativistic 
compact bodies, strange stars and polytropic spheres. This valuable contribution 
consisted of solving the equations of motion by prescribing an equation of state. 
Kaisavelu was able to construct several physically viable models of a star such as 
SAX  J1808.4-3658. This study gives new insights into the structure of realistic matter 
distributions and the collapse process in strong gravitational fields .

Supervisors: Dr M Govender and Professor SD Maharaj

MBAALE, Xavier, BSc(UZambia), MSc(StellU), MSc..................................Mathematics

Thesis: On Designs and Binary Codes Invariant under P SL2(q) and P GL2(q), for q 
a Power of an Odd Prime 

Citation: Mr Mbaale’s PhD research falls in the area of Algebraic Coding Theory,an 
area where an interplay between Algebra, Combinatorics, Finite Geometries 
and Graph Theory is made visibly apparent. By prescribing a finite permutation 
group G isomorphic to PSL2(q) or PGL2(q) for q a power of an odd prime, and 
using their internal structure,new combinatorial designs and new linear codes 
with remarkable properties and admitting G as a group of automorphisms were 
constructed. 

Supervisors: Professor BG Rodrigues and Dr G Amery

MEBAWONDU, Akindele Adebayo, BSc(FUNAAB), MSc........................Mathematics

Thesis: On Existence of Fixed Points of Generalized Contractions in Metric Spaces 
with Applications 

Citation: Dr. Mebawondu established the existence and uniqueness of fixed 
points of several nonlinear mappings in different abstract spaces. He introduced 
some nonlinear mappings and established the existence of fixed points of these 
mappings. He also developed some iterative algorithms to approximate the fixed 
points of these mappings. The results obtained by Dr. Mebawondu are useful and 
applicable in the fields of applied sciences. 

Supervisor: Professor OT Mewomo
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MKHATSHWA, Musawenkosi Patson, BEd(UNISWA), MSc(UJ)......Applied Mathematics

Thesis: Overlapping Grid Spectral Collocation Methods for Nonlinear Differential 
Equations Modelling Fluid Flow Problems 

Citation: The study is concerned with the solution of nonlinear differential equations 
using the overlapping grid idea. The main output of the study was software code 
that confirm the accuracy and efficiency of using overlapping grids in different 
types of problems. Seven journal articles were published from the study. 

Supervisors: Professor SS Motsa and Professor P Sibanda

OGUNSEYE, Hammed Abiodun, BScEduHons(LagosStateU), MSc(ULagos) ..............
                                               Applied Mathematics

Thesis: A Numerical Study of Heat Transfer and Entropy Generation in Powell-
Eyring Nanofluid Flows 

Citation: Heat transfer in nanofluid flows has important commercial and industrial 
applications. Entropy generation leads to energy losses that contribute to 
reducing system performance. The thesis is a numerical study of heat transfer and 
entropy generation in non-Newtonian nanofluid flows using various mathematics 
models. Accurate and convergent solutions were found using pseudo-spectral 
techniques. The results give insights as to factors with the greatest impact on fluid 
properties and on entropy generation. 

Supervisor: Professor P Sibanda

OLONIIJU, Shina Daniel, BScHons(EKSU), MSc(UCapeCoast), MSc ...........................
                  Applied Mathematics

Thesis: Numerical Approximations of Fractional Differential Equations: A 
Chebyshev Pseudo-spectral Approach 

Citation: Fractional differential operators are mathematical models of physical 
problems with intrinsic memory. Closed-form solutions are difficult to find, and 
when available, these solutions are often expressed in terms of infinite sums or 
complex integrals. Shina developed and tested a computationally efficient and 
accurate numerical method to solve complex fractional differential equations. 
The thesis contributes to the growing body of knowledge in efficient numerical 
methods for solving fractional differential equations. 

Supervisors: Professor P Sibanda and Dr SP Goqo
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OYEWOLE, Olawale Kazeem, BScHons(FUNAAB), MSc............................Mathematics

Thesis: Further Investigation into Iterative Solutions of some Nonlinear Optimization 
and Fixed Point Problems in Hilbert and Banach Spaces 

Citation: Dr. Oyewole proposed several iterative schemes and obtained strong 
convergence results for the approximation of the solutions of fixed point and 
certain nonlinear optimization problems in Hilbert and Banach spaces. The 
results obtained by Dr. Oyewole have applications in applied sciences such as 
engineering, physics, game theory and economics. 

Supervisor: Professor OT Mewomo

RABIU, Musa, BSc(UIlorin), MSc(UIlorin)......................................Applied Mathematics

Thesis: Mathematical Analysis of an HIV-1 Resistant Model and a Disease-Resistant 
Model 

Citation: Three new disease resistant mathematical models were developed and 
mathematically analysed. The first model examines an HIV-1 resistant model for 
both partial and total abstinence cases with behavior change in non-progressors. 
The second model introduces the concept of behavior change to all the 
compartments. Lastly, the concept of disease resistance is examined in a model 
suitable for other viruses such as influenza virus and severe acute respiratory 
syndrome (SARS). 

Supervisor: Dr N Parumasur

SIKHOSANA, Sinenhlanhla Precious, BSc, BScHons, MSc.........Applied Mathematics

Thesis: Diffuse Radio Emission in ACTPol Clusters 

Citation: Ms Sinenhlanhla Sikhosana studied a large, uniformly selected sample 
of galaxy clusters, using data from the GMRT and MeerKAT telescopes, with the 
aim of detecting diffuse radio emission in the form of giant radio halos, mini radio 
halos and radio relics. Sinenhlanhla’s discovery and analysis of multiple new 
diffuse radio sources has added new physical insights into the evolution of these 
systems. 

Supervisors: Professor K Moodley, Professor MJ Hilton and Dr KL Knowles
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TAIWO, Adeolu, BScHons(UIbadan), MSc(UIbadan)..............................Mathematics

Thesis: Approximating Solutions of a New Generalized Equilibrium, Certain 
Optimization and Fixed Point Problems in Banach Spaces 

Citation: Constructing iterative algorithms for the approximation of solutions of 
fixed-point, nonlinear and optimization problems is an active area of research 
in nonlinear functional analysis. Dr. Taiwo proposed several iterative methods 
in Hilbert and Banach spaces and established the strong convergence of the 
sequences generated by these iterative methods. Fifteen research articles are 
generated from his PhD thesis. 

Supervisor: Professor OT Mewomo

UGWU, Chigozie Louisa Jane, BScHons(UNigeria), MSc(UNigeria)................Statistics

Thesis: Statistical Study on Childhood Malaria and its Co-Morbidity with Anaemia 
in Nigeria 

Citation: The thesis addressed challenging statistical methodological research 
questions in the context of epidemiological, biological, and public health issues 
about childhood malaria and its co-morbidity with anaemia in Nigeria. Three 
of her scientific contributions have been published in high quality international 
journals. The results of her research would help the Nigerian government and non-
government organizations to accelerate the achievement of Nigerian children 
good health and well-being by 2030. 

Supervisor: Professor TT Zewotir
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