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Overview and aims of the Research Project: 
Recent advances in computational software packages enables the combined mechanical-
electromagnetic analysis of arbitrary structures. Previous studies have been focussed on the 
deformation of large dish reflector telescopes under the influence of gravitational loading using 
structural analysis techniques based on the finite element method (FEM). The purpose of this work 
is to build on that research, with particular focus on the effect of wind-loading on the antenna elements 
planned for the LFAA and MFAA when operating in an environment such as the Karoo in South 
Africa. In this case, a computational fluid dynamics (CFD) approach will be required. In both cases, 
the effect of the structural deformations on the electromagnetic performance of the structure will be 
analysed using computational electromagnetic (CEM) software offered by commercial solvers (such 
as FEKO). 
 
Relevance of the research proposed to the priority of MeerKAT and / or SKA: 
This project will benefit the SKA and MeerKAT projects in that we will quantify the effect of 
environmental factors, such as windloading, on elements planned for the LFAA and MFAA. This 
will indicate what performance impact (if any) these factors can have. Coupled CFD/structural-FEM 
/CEM analyses have to date not been performed for the SKA project (only de-coupled analyses have 
been undertaken). The research should therefore provide various novel contributions. 
 
Research Work breakdown: 
 

Year 1: The goal is for the student to obtain sufficient (and representative) simulation models 
of the MFAA and LFAA structures. These simulation models should be optimised for both 
computational electromagnetic (CEM), computational fluid dynamics (CFD) and structural 
FEM simulations. A simple test case scenario can be constructed (e.g. a rod in a free 
stream/flow) from which measurements can be obtained to verify simulation results. 
 
Year 2: Realistic load cases will be applied to the simulation models obtained in the previous 
year. These load cases will be derived from data of the actual operating environment planned 
for the LFAA and MFAA elements, e.g. the Karoo in South Africa. 
 
Year 3: The main objective for this year would be to investigate a field of antennas that is 
subject to environmental effects (e.g. wind loading). 
 
 
 
 
 
 
 
 



Availability of required data / access to required equipment / availability of research and other 
resources required 
 
Stellenbosch University already have access to the multiphysic simulation packages required to 
perform the study. Measurement data can be obtained from the SKA group (where possible). 
Stellenbosch University also has acces to various measurement facilities that provide adequate 
equipment for undertaking this investigation. 
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