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(supervision) 5 (1group)
Post graduate supervision 2
Alternative Energy Systems ENME4ES 3 50
Energy Management ENME4EM 3 65 students
2008 Design and research Project 1&2 - ENME4PD 12 students
(supervision) (3 groups)
Heat and Mass Transfer ENME3HM 5 100 students
Alternative Energy Systems ENME4ES 3 49
Energy Management ENME4EM 3 60
Design and research Project 1 — ENME4PD | 3 4
2009 (supervision)
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Heat and Mass Transfer ENME3HM 5 60
Design and research Project 2 — ENME4PD | 3 4
(supervision)
Design and research Project 1&2 - ENME4PD | 3 4
(supervision)
2010 Alternative Energy Systems ENME4ES 3 30
Post graduate supervision. 14 7(2PhD+5MSc Students
Alternative Energy Systems ENME4ES 3 20
Design and research Project 1&2 — ENME4PD | 3 4
2011 (supervision)
Post graduate supervision. 14 10 students
Energy Management ENME4EM 3 20
Alternative Energy Systems ENME4ES 3 37
Design and research Project 1&2 — ENME4PD | 6 8 students (2 groups)
2012 (supervision)
Post graduate supervision (MSc and PhD) 14 11 students
Energy Management ENME4EM 3 21
Alternative Energy Systems ENME4ES 3 30
Design and research Project 1&2 - ENME4PD | 6 8 students (2 groups)
(supervision)
2013 Post graduate supervision (MSc and PhD) 15 14 students (6 PhD and 8
MSc)
Alternative Energy Systems ENME4ES 3 30
Design and research Project 1&2 - ENME4PD | 6 8 students (2 groups)
(supervision)
2014 Energy Management ENME4EM 3 21
Post graduate supervision (MSc and PhD) 15 14 students
Alternative Energy Systems ENME4ES 3 41
Design and research Project 1&2 — ENME4PD | 6 8 students (2 groups)
(supervision)
2015 Post graduate supervision (MSc and PhD) 15 16 students
Energy Management ENME4EM 3 66
Post- Doctoral/Scholar Supervision 6 2 Researchers
Post graduate supervision (MSc and PhD) 16 25
Design and research Project land 2 — ENME4PD | 6 8 students (2 groups)
2016 (supervision)
Energy Management ENME4EM 3 60
Post- Doctoral/Scholar Supervision 6 2 Researchers
Research Associate Supervision 3 1 Researcher
Alternative Energy Systems ENME4ES 3 50
Materials Strength 3 61
Design and research Project 1&2 — ENME4PD | 6 23 students (2 groups)
(supervision)
2017 Energy Management ENME4EM 3 50
Post graduate supervision (MSc and PhD) 16 24
Post- Doctoral/Scholar Supervision 2 2 Researchers
Research Associate Supervision 3 1 Researcher
Alternative Energy Systems ENME4ES 3 50
Materials Strength 3 61
Design and research Project 1&2 - ENME4PD | 16 8 students (2 groups)
(supervision)
2018 Energy Management ENME4EM 3 41
Post- Doctoral/Scholar Supervision 3 ! Researcher
Research Associate Supervision 3 1 Researcher
Postgraduate supervision (MSc and PhD) 20 25 students
Alternative Energy Systems ENME4ES 3 40
Design and research Project 1&2 - ENME4PD | 3 4 students (1 group)
(supervision)
2019 Thermo-fluids 3 120

——
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Energy Management ENME4EM 3 32

Post- Doctoral/Scholar Supervision 9 3 Researchers

Research Associate Supervision 3 1 Researcher

Postgraduate supervision (MSc and PhD) 20 26 students

Alternative Energy Systems ENME4ES 3 35

Design and research Project 1&2 - ENME4PD | 6 4 (2 groups)
2020 (supervision)

Post- Doctoral/Scholar Supervision 9 3 Researchers

Research Associate Supervision 3 1 Researcher

Postgraduate supervision (MSc and PhD) 22 26 students

Alternative Energy Systems ENME4ES 3 40

Design and research Project 1&2 - ENME4PD 6 8 students
2021 Post-Doctoral/Scholar Supervision 6 2

Research Associate Supervision 3 1

Postgraduate supervision (MSc and PhD) 22 26

Postgraduate supervision (MSc and PhD) 18 6 Students
2024

Design and research Project 1&2 — ENME4PD 3 4 Students

(Supervision)

Postgraduate supervision (MSc and PhD) 18 6 Students
2025 Design and research Project 1&2 - ENME4PD 3 3 Students

(Supervision)

SUMMARY COURSES TAUGHT /TEACHING AT UNIVERSITY OF DURBAN WESTVILLE AND

UNIVERSITY OF KWAZULU-NATAL

Alternative Energy Systems (2004 — 2021)

Fluid Mechanics (2003 — 2005)

Power Plants (2003)

Thermodynamics (2003-2004)

Strength of Materials {2004-2006)

Energy Management (2003 — 2021)

Materials Strength (2017-2018}

Heat and Mass Transfer (2008-2009)

Mechanical Engineering Projects/ Design and Research Projects 1 and 2 (2003-2025)

CoNoUA~AWNE

SELECTED UNDERGRADUATE DESIGN RESEARCH TOPICS SUPERVISION

1. Development of the Solar Drying System for Drying Agricultural and Marine Products
2. Performance characteristics of a Gas Turbine operating under variable pre-compressed
inlet temperatures
3. The Effects of Exhaust Gas Recirculation on Spark Ignition Engine
4, Design, construction and testing of a Joggle Pump
5. Performance of a Honda Spark Ignition Engine equipped with an Exhaust Gas Recirculation
System
6. Experimental study of the Advanced Solar Drying System for Marine and Agricultural Products
7. Design and construction of a start-up system for a prototype Boiler
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

Design of a solar water heater as an application of Helio-thermal technology
Design and Optimisation of a Solar Water Heater for a Swimming Pool
Design of a domestic solar water heating system

Advanced design and optimisation of a solar heater for a swimming pool
Design a Wind turbine blade

Design of an integrated solar dryer for Agriculture, marine and laundry applications
Off-grid Solar Pumping System

Design of a Water Tube Boiler System

Mini Baja design, testing and competition.

Hybrid Golf Cart

Deep-sea power

Hydrokinetic Power Generation

Green Building

Small-Scale Gasification

Pumped Storage Power Plant

OVERALL GOALS AND OBJECTIVES OF MY PROJECTS ARE:

ORGANIC RANKINE CYCLE POWER GENERATION:

>

YV VYV

Development of an integrated solar thermal organic Rankine cycle electricity system
Simulation of the system

Optimization of organic Rankine power cycle for integration with a collector solar field
Conduct/investigate a performance analysis of instances

engineering and economic feasibility studies

MODELLING, OPTIMIZATION AND EVALUATION OF A HYBRID SOLAR BIOMASS
SYSTEM FOR DISTRIBUTED GENERATION OF ELECTRICITY:

>

>
>

To study the current energy situation and current energy systems, and available models of
energy systems.

Resource assessment for both solar and municipal solid waste

Further development of the conceptual framework of the hybrid system to get an optimal
system configuration.

Design and selection of relevant components and devices for the system

Selection and familiarization with relevant software for modeling and optimization of energy
systems

To carry out energetic and exegetic analysis of system components and the system as a whole
To determine the output of each system component under specified conditions

Modeling and optimization of the system for optimum efficiency, reduced emissions, and
increased reliability

DEVELOPMENT OF COOLING AND HEATING SYSTEM:

>
>
>

Investigate and optimize combined solar-assisted space heating and air conditioning systems.
Model simulation and optimization
Determine load characteristics.
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>

Determine the technical and economic effectiveness of the cooling system.

e DEVELOPMENT OF WATER PHOTOVOLTAIC SYSTEM FOR POWER GENERATION:

YVVVYVYVVYVYY

Design the water-cooling photovoltaic system.

Research and determination of the optimal operating point of a system
Control of the temperature of the system and electrical energy production
Simulation of a complete system using TRNSY'S

Optimization of system parameters e.g., collector type, heat exchanger, etc
Construction and performance analysis

Validation of the simulation results against experimental results.

o DEVELOPMENT OF A SELF-SUSTAINED AND ZERO CO; EMISSION HYBRID ENERGY
SYSTEM TO COVER ELECTRICAL AND THERMAL ENERGY NEEDS OF RESIDENTIAL
AND COMMERCIAL BUILDINGS:

>
>
>

Develop a renewable energy system to cover a building contingent electrical and heating loads
Develop a conversion of excess energy from renewable energy systems to hydrogen for storage.
To investigate the uses of hydrogen as a green fuel from renewable energy systems

e NUMERICAL WIND ASSESSMENT OF KWAZULU-NATAL FOR ANNUAL ENERGY
PRODUCTION PREDICTIONS:

>

>

Determine whether sufficient wind resources exist in the region to justify further site-specific
investigations.

Determine potential sites to establish wind monitoring stations for future wind resource
assessment programs.

Compare areas to distinguish relative development potential.

Obtain representative data for estimating the performance and economic viability of wind farms
using manufacturer data.

Predict annual energy production capacity using various wind turbine models for grid scale
electricity production.

Screen for potential wind turbine installation sites.

e INVESTIGATION OF POWER HARNESSING CAPABILITIES OF EMBEDDED
PIEZOELECTRIC GENERATORS:

YV VVVY

Develop a device that can generate electricity by vehicle motion

To model the Piezoelectric generation system
To design a device.

construction of the device
To carry out experiments of the device in real-world application.

e DEVELOPMENT OF ALTERNATIVE ENERGY SOURCES FOR MOBILE ROBOT
PLATFORMS:
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>
>
>

To investigate alternative power sources and implement the new power source into the current
systems.

Develop a pre-prototype storage system that would store more energy on board a mobile robot
platform than current conventional energy storage methods.

To study the internal temperature of a fuel cell to the power output and establish a relationship
between the cooling load and the power produced.

To study on the strength of materials that have been exposed to high-pressure or liquid hydrogen
over an extended period of time, or that have been processed moulded, welded, or undergone
surface modifications), and exposed under certain temperatures.

Use the model to predict suitable design parameters.

Build and test the optimized model onboard the mobile robot platform.

Economic analysis, using Six Sigma for product cost estimation and test strategy.

e HARNESSING WIND ENERGY THROUGH HORIZONTAL AXIS WIND TURBINE:

>

To design and develop the new diffuser assembly strong enough to stand strong winds also
substantially maintain the efficiency of the HAWT without increasing the size of the whole
system.

To reduce the size of the blades hence reducing the size of the whole system

To design new blades with imbedded truss structure to give extra strength and durability within
the design norms of aerofoil of the blades.

Introducing the new swash plate assembly to control the pitch of the blade (swash plate which
is used to control the pitch of the helicopter’s blades)

sensor-controlled yaw system to orient the turbine in the direction of the wind.

To introduce high-speed tripping device to trip the whole system before any failure or disaster.
this system consists of brake assembly mounted on the main shaft of the turbine with tachometer
and sensor to monitor and regulate the speed of the turbine within limit.

Implementation of the electronic automated gear box (with solenoid switch to shift gears) to get
the desired gear ratio to drive the alternator at desired r.p.m.

e PRODUCTION, EVALUATION AND TESTING OF BIODIESEL FUELS: A CASE STUDY OF
MORINGA OLEIFERA SEED OIL:

>

>

To investigate the possibility of producing biodiesel from Moringa oleifera seed oils obtained
from either the Nigerian or South African environment/ /ecosystem

To manipulate different strategies and methods relative to the transesterification process using
methanol and NAOH or KOH or other replaceable hydrogen of metallic salts as catalysts at
different ratios and proportions for optimization

To perform comparative evaluation and analysis of the biodiesel fuel and blends produced:
This includes extraction methods, chemo-physical analysis, thermal analysis, gaseous
emissions, and engine performance tests.

To set the ball rolling for the commercialization of biofuels from Moringa which may
comfortably replace or compete favorably with fossil fuels and other first-generation non-fossil
fuels like.
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Signed Date

é 24t APRIL 2025

Professor Freddie Liswaniso Inambao
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