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3rd BEAR Postgraduate Conference 2012 
 

Welcome to the third Birmingham Environment for Academic Research (BEAR) Postgraduate 

Conference. We look forward to a day of exciting oral and poster presentations on a variety 

of interesting research topics from a number of University departments. Additionally, there 

will be plenty of opportunity for discussion with like-minded colleagues across the 

University during coffee and lunch breaks. 

Delegates will be able to register on 28th of June from 09:00am at the University of 

Birmingham, Haworth Building (building Y2 on the map). Oral presentations will commence 

at 09:30am in the large lecture theatre, and posters will be on display all day in the Reading 

Room-School of Chemistry. 

 

Should you have any questions or queries on the day of the Conference, please speak to any 
member of the Organising Committee. 
We wish you an enjoyable and interesting Conference. 
 

Conference Organising Committee 

Prof. Andrew Chan 
Prof. Roy Johnston 
Aslam Abdul Ghumra 
Lewis Smeeton 
Rohit Farmer 
James Champion 
Mosleh Tohidi 
Ayad Aldeka 
Alina Bruma 
Jianglin Huang 
 

Contact Us: 
 

Email: secretariat-bear@contacts.bham.ac.uk 
Tel : 0121 414 5877 

Y2 Conference venue 

(Haworth Building) 

mailto:secretariat-bear@contacts.bham.ac.uk
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Conference Programme  

Registration/Breakfast Haworth Building  (Atrium) 8:45-9:15 

Chair Speaker Title Time 

Prof. 
Andrew 

Chan 

Prof. A. Tickell Welcome 9:15-9:25 

Prof.J.Y. 
Delenne 

Lattice simulations of granular media embedding fluids or 
solids 

9:25-10:20 

Lewis 
Smeeton 

 

Dominic Flynn 
Numerical investigation of the flow around an isolated 

freight wagon 
10:20-10:40 

Lasitha Kuruvita 

Numerical Investigation into Low-Velocity Impact 
Response of Monolithic Glass by a 3D Finite Element 

Method 
10:40-11:00 

Coffee Break  11:00-11:30 

Alina 
Bruma 

 

Nainesh Patel Large-Eddy Simulation of the Airflow around a Truck 11:30-11:50 

Mark Rowan 
Information-selectivity of beta-amyloid pathology in an 

associative memory model 
11:50-12:10 

Xilin Cui 
The effect of inter-particle friction on the behaviour of a 
soil bed due to pipe leakage using the coupled DEM-LBM 

technique 
12:10-12:30 

Dr Paul Martin 
Atomistic Simulations of the Structure and Reactivity of 

Metallic Nanoparticles – Towards Modelling Nanotoxicity 
of Silver Nanoparticles 

12:30-12:50 

Lunch/Poster Session  12:50-14:00 

Mosleh 
Tohidi 

 

John Owen "Son of BlueBEAR" 14:00-14:30 

Paul Jennings 
Theoretical investigations of clusters for potential use as 

PEMFC electrocatalysts 
14:30-14:50 

David Ryan Measuring cavitations onset in a Sonolator 14:50-15:10 

Federico 
Alberini 

Mixing performance via PLIF image analysis 15:10-15:30 

Coffee Break  15:30-15:50 

Ayad 
Aldeka 

Will Osley 
CFD Modelling of Enhanced Heat Transfer in Tubes with 

Inserts 
15:50-16:10 

Parvitar 
Matharu 

Transhydrogenase: Understanding A Molecular Machine 16:10-16:30 

Prof. Roy 
Johnston 

Dr. F. Falciani 
Biological Network Inference: A way forward in 

Ecotoxicology? 
16:30-17:10 

Reception/Poster/Prize Reading Room 17:10-18:10 
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Professor Richard A Williams  

Pro-Vice Chancellor and Head of the College of Engineering and 
Physical Sciences 

 

Computational science and engineering is increasingly how science and engineering is 

conducted, and the role of BEAR is important in this domain. This conference gives an 

important opportunity for postgraduate students and early career researchers to present 

their research. BEAR is used in a wide variety of areas, including computational fluid 

dynamics, climate modelling, computational linguistics, agent based modelling, data mining, 

statistical analysis, mathematical biology, mathematical finance, computational chemistry, 

molecular modelling, and finite element analysis. This includes research in the swimming 

motion of sperm for the modelling of infertility treatments, the modelling of fluid flow and 

electrochemistry in a hydrogen fuel cell, the swarming of animals and the pricing of 

American multi-asset options in quantitative finance. In bioscience, bio-informatics is 

increasingly vital in areas such as genomics, proteomics and metabolomics. Parallelisation of 

simulations is vital for efficient computational modelling. It is notable the extent to which 

PhD students and Research Fellows use BEAR. The strength of the University's Graduate 

School is evident from the usage of BEAR. The University benefits from several Doctoral 

Training Centres in areas such as Formulation Engineering, Hydrogen Energy, Imaging and 

Social Science, funded by Research Councils such as EPSRC and ESRC. The University recruits 

excellent PhD students into our DTCs and discipline based PhD programmes from the UK, EU 

and overseas. And all of these PhD cohorts use BEAR to showcase their fascinating projects. 

Also, the University has a strong track record of developing its early career researchers, 

including through internal and external schemes such as Royal Society URFs, RCUK 

Fellowships, RCUK funded postdocs, and of course our flagship programme, Birmingham 

Fellows. The University is delighted to see such a strong set of research carried out on BEAR. 

 I wish all participants an intellectually and personally stimulating conference, and for those 

new to Birmingham, an enjoyable time at the University. 
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Note: The time allowed for talks includes Q&A (35 minute talk and 10 minute Q&A for the 

invited speakers while 15 minute talk and 5 minute Q&A for the normal presentation). 

Please keep the talks within the time allowed. All speakers are requested to make 

themselves known to the Chair of the session well before the session starts. 

 

Invited Speakers 

 

Prof. J.Y. Delenne 

Overseas Fellow of Churchill College in Cambridge, UK  

Research Director in INRA Montpellier 

Email:  jydelenn@univ-montp2.fr 

Lattice simulations of granular media embedding fluids or solids: 

1) The rheology and liquid states of a granular phase interacting with a liquid and gas using a 
Lattice Boltzmann Method, 

2) The mechanical behavior of granular media involving a cementing matrix with variable 
matrix volume fraction and particle-matrix adherence using a Lattice Element Method. 

From soft matter physics to geological processes Granular Materials are involved in a broad 
field of research. Despite the wide variety of physico-chemical and morphological grain 
properties, the discrete granular structure of these materials leads to a rich generic 
phenomenology, which is at the focus of granular physics. 

A realistic modeling of Granular materials within the "Discrete Element Method framework" 
is a major topic of ongoing developments with potential applicability to a wide variety of 
natural and industrial processes. Still more advanced features of DEM concern particles 
embedded in a fluid or in a solid phase. To deal with such problems, discrete modeling 
should be coupled with appropriate allied methods or models for the interstitial phase. 

Numerical models relying on lattice meshes are very good candidates for this purpose. 
Although these type of models are generally easy to handle and with good numerical 
efficiency, they are able to account for complex boundary conditions and distribution of 
interstitial fluid or solid.  
 

 
Prof. Francesco Falciani 

Professor of Integrative Systems Biology, University of Liverpool  

Honorary Chair of Systems Biology at the University of Birmingham 

Email: f.falciani@bham.ac.uk 

Biological Network Inference: A way forward in Ecotoxicology? 

Environmental protection agencies worldwide are presented with a huge challenge as a 
result of human innovation. Large numbers of chemicals are being released into the 

mailto:jydelenn@univ-montp2.fr
mailto:f.falciani@bham.ac.uk
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environment through a number of sources including chemical spills, sewage, industrial 
waste or agricultural run offs. Many of the underlying mechanisms of toxicologically 
relevant chemicals are currently unknown or incompletely characterised. “Omics” 
technologies have provided a high-throughput unbiased approach to address this issue. 
Statistical modelling approaches, identifying groups of features predictive of toxicity 
outcome have shown to provide informative results, especially when pathway knowledge is 
incorporated. This approach, however, is limited to the gene to gene interactions 
represented by the functional annotation. In this context, several reverse engineering 
methodologies have been developed to provide means of inferring the underlying 
regulatory network without prior knowledge. The resulting interactions can then be 
subjected to further methodologies to identify highly interconnected sub-networks or 
functional modules which can provide knowledge towards identifying novel adverse 
outcome pathways. To demonstrate the effectiveness of these techniques we applied these 
methodologies to an mRNA expression dataset derived from Daphnia Magna exposed to 
sub-lethal concentrations of a number of ecotoxicologically relevant chemicals. We apply a 
well validated reverse engineering methodology, ARACNE, and identify functional modules 
which may provide knowledge towards understanding the response of this species to 
chemical exposure. 

 

 

 

 

Oral Abstracts 

Session 1  :  9.30-11.10 

 

OP 1.1 - Dominic Flynn 

School of Civil Engineering 

dcf147@bham.ac.uk 

 Numerical investigation of the flow around an isolated freight wagon 

There is an international trend with the increasing speed of freight trains. As their 
aerodynamic forces are nearly proportional to the square of the speed there is a high risk of 
freight containers being blown off and disrupting the running of the train lines. In this paper 
an isolated freight wagon, subjected to 30o side wind, has been analyses using large-eddy 
simulation and RANS methods (k-epsilon and k-omega turbulence models).  The Reynolds 
number of the flow was 300,000 based on the height of the wagon from the floor and the 
side-wind relative velocity. Mesh-sensitivity tests were conducted to ensure numerical 
accuracy. Time-averaged flow and surface pressures developed from large-eddy simulation 
and RANS were analysed and their behaviour was explained. The surface pressure on the 
box was integrated to compute the aerodynamic forces. The fluctuating nature of the 
aerodynamic life and side force coefficients was also analysed.  Comparison between the 
time-averaged and instantaneous flows showed that at 30o yaw angle large portions of the 

mailto:dcf147@bham.ac.uk
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flow are steady and the unsteady behaviour of the flow appeared on the downstream half 
of the wagon. It has been also shown that the k-omega turbulence model provides 
comparable results to those of the time-averaged flow of the large-eddy simulation for this 
situation. 

 

OP 1.2 - Lasitha Kuruvita 

School of Civil Engineering 

lxk892@bham.ac.uk 

Numerical Investigation into Low-Velocity Impact Response of Monolithic Glass by a 3D 

Finite Element Method 

The dynamic response of a glass plate subject to transverse impact is numerically 
investigated in this study. The model includes a monolithic (single layer) glass plate and a 
steel impactor. The impactor is of spherical shape and is freely dropped onto the centre of a 
simply supported glass plate. A three-dimensional finite element method based commercial 
software package “ABAQUS” has been employed to simulate the problem for the dynamic 
response of glass plate subjected to a low-velocity impact. The low-velocity impact range (0-
50 m/s) was specified. The material behaviour of the glass plate was set as a brittle material 
model. In this investigation, the effect of three different parameters, such as the impactor 
velocity, the mass and plate thickness are investigated. The variation of plate contact force 
and central displacement during the impact has been examined. For validation purpose, the 
numerical results were compared with the theoretical results based on the impact wave 
propagation theory. The impact force variation obtained from the finite element method is 
in good agreement with the analytical solutions. 
 

 

 

Session 2: 11:30-12:50 

 

OP – 2.1 Nainesh Patel 

School of Civil Engineering 

nxp049@bham.ac.uk 

Large-Eddy Simulation of the Airflow around a Truck 

With increasing pressure on industry to reduce carbon emissions, newly designed vehicles 
are required to be more fuel-efficient. A common trend is to reduce the vehicles weight. 
Understanding the relationship between the flow structures generated around a vehicle and 
its aerodynamic properties will help mitigate the large drag forces associated with today’s 
heavy goods vehicles. A Large-Eddy Simulation (LES) is a mathematical model used in 
Computational Fluid Dynamics (CFD). LES are well suited to modelling turbulent fluids, as 
they are capable of resolving time dependent large-scale vortex structures. A methodology 
is provided for a LES made on a 1:25 scale truck travelling in headwinds. Surface pressure 
distributions are compared against full-scale experimental work for initial validation. To 

mailto:lxk892@bham.ac.uk
mailto:nxp049@bham.ac.uk
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develop an understanding of the flow field instantaneous and time-averaged vortex 
structures are analysed. A power spectral density analysis has been carried out on the time 
history of the aerodynamic drag; this numerical tool allows dominant frequencies of vortex 
shedding to be identified. These results will help engineers and designers to improve vehicle 
aerodynamics and to understand more about the challenges faced with producing lighter 
vehicles. 

 

OP – 2.2 Mark Rowan 

mark@tamias.co.uk 

Information-selectivity of beta-amyloid pathology in an associative memory model 

 

This work models the progression of beta-amyloid pathology according to Small’s synaptic 

scaling theory in an updated version of Ruppin and Reggia’s associative neural network 

model of Alzheimer’s disease, leading to a self-reinforcing cascade of damage. Using an 

information theoretic approach, it is shown that the simulated beta-amyloid pathology 

initially selectively targets neurons with low informational contribution to the overall 

performance of the network, but that it targets neurons with increasingly higher significance 

to the network as the disease progresses. The results additionally provide a possible 

explanation for the apparent low correlation between amyloid plaque density and cognitive 

decline in the early stages of Alzheimer’s disease. 

 

OP – 2.3 Xilin Cui 

School of Civil Engineering 

xxc790@bham.ac.uk 

The effect of inter-particle friction on the behaviour of a soil bed due to pipe leakage using 

the coupled DEM-LBM technique  

Leakage from underground pipes could result in foundations being undermined, surface 
subsidence, and damage to infrastructures. Soil particles surrounding the leaking area may 
be mobilised, raised, and even washed away from the soil matrix by the leaking fluid, 
generating a subsurface cavity. Two-dimensional numerical simulations using a coupled 
Discrete Element Method (DEM) and Lattice Boltzmann Method (LBM) are used to 
investigate the bed behaviour due to a local leakage from a buried pipe. In this study, the 
DEM is used for the modelling of the soil particles and the LBM for the modelling of the 
fluid. The Immersed Moving Boundary (IMB) scheme is adopted for the treatment between 
the solid and fluid phases. The effect of inter-particle friction on the bed behaviour is 
investigated. A wedge-shaped uplifting region is observed when fluidisation occurred, with 
the angle of the wedge measured. From the results, it is identified that the friction 
coefficient influences the bed pattern, the rate at which the cavity develops, and the angle 
of the wedge. 

mailto:mark@tamias.co.uk
mailto:xxc790@bham.ac.uk
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OP – 2.4 Dr Paul Martin 

School of Geography, Earth and Environmental Sciences 

p.martin@bham.ac.uk 

Atomistic Simulations of the Structure and Reactivity of Metallic Nanoparticles – Towards 

Modelling Nanotoxicity of Silver Nanoparticles 

There is growing interest in understanding the relationship between the physical and 
chemical properties of nanomaterials and their potential risk to the environment and 
human health. As the technological benefits of nanotechnology begin to rapidly move from 
laboratory to large-scale industrial application, release of nanomaterials to the environment 
including water, soil, sediment, and biosolids is inevitable. Concerns have been raised that 
the special properties of nanostructured materials that contribute to their novel 
applications could potentially lead to unforeseen health risk or environmental hazards. 
Silver nanoparticles (Ag-NPs) are finding wide usage including areas of catalysis, optical 
sensors, electronics, and as an anti-bacterial agent.  There are health concerns however, but 
key parameters affecting biological activity have not been fully elucidated. The 
characterisation of Ag-NPs physico-chemical properties is therefore essential for assessing 
their potential for toxicity. We describe how our atomistic simulations are helping to  make 
predictions of Ag-NP size distribution, morphological features like shape, surface area and 
solvent accessibility; stability; thermodynamics, solubility and dissolution; state of 
dispersion; defect and surface chemistry. We conclude by illustrating how blueBEAR is 
allowing our computer models to become useful synergistic tools for scientific investigations 
of Ag-NP nanotoxicity. 

 

 

Session 3: 14:00-15:30 

 

OP – 3.1 Paul Jennings 

School of Chemical Engineering 

pcj994@bham.ac.uk 

Theoretical investigations of clusters for potential use as PEMFC electrocatalysts 
 

A Genetic Algorithm coupled with Density Functional Theory (GA-DFT) approach has been 

employed to investigate small Platinum (Pt) clusters. Global Minimum structures are 

obtained before investigating the effect of doping with Chromium (Cr). Further spin 

constrained searches have been carried out revealing changes in energetic ordering. This 

work allows conclusions to be drawn on the effects of spin as well as alloying Pt with Cr 

which can be applied to larger cluster sizes which would be prohibitively computationally 

expensive to run using the GA-DFT approach. Larger Pt-Ti (up to 201 atoms) clusters have 

been studied with the aim of improving Oxygen Reduction Reaction (ORR) kinetics and CO 

mailto:p.martin@bham.ac.uk
mailto:pcj994@bham.ac.uk
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poisoning susceptibility in a Proton Exchange Membrane Fuel Cell (PEMFC). Electronic 

properties of the clusters have been investigated to provide a possible explanation of 

structural and energetic changes when accounting for spin. This includes Low din charge 

analysis as well as an investigation into the changes in the Density of States. Focus has been 

placed on investigating changes in the d-band characteristics upon alloying, specifically 

looking at changes in the d-centre. Results show advantages can be achieved through 

utilisation of the Pt alloys studied when compared to the pure Pt catalysts traditionally used 

in the PEMFCs. 

 

 

OP – 3.2 David Ryan 

School of Chemical Engineering 

davidryan1998@hotmail.com 

Measuring cavitation onset in a Sonolator 

The Sonolator is a liquid whistle, which is a high shear static mixer used in the process 
industries. It is used to emulsify multiphase fluids. When water and large oil droplets are 
forced through the small orifice at high pressure, the oil breaks down into smaller droplets. 
This gives the fluid good properties for use in end products; hence the Sonolator is used by 
many companies for fluid processing. The manufacturer, Sonic Corp, claims that cavitation is 
the main reason for emulsion formation. Unilever, the sponsoring company of this research, 
need to know exactly how cavitation or turbulence cause the fluid structure to change in the 
Sonolator. Research and development is greatly assis by this information, since it helps plan 
which experiments to run for new product development. Experiments were carried out at 
University of Birmingham to measure cavitation at various flow rates on the Sonolator. 
Results are given in the poster.  

 

 

OP – 3.3 Federico Alberini 

School of Chemical Engineering 

fxa927@bham.ac.uk 

Mixing performance via PLIF image analysis 

The mixing performance of non-Newtonian fluids within static mixers has not been studied 
extensively. Addressing mixing of non-Newtonian fluids is very important both from a 
fundamental and an industrial context. The determination of mixing performance is 
assessed for the flow of non-Newtonian fluids through a 13 mm diameter KM static mixer 
comprised of up to 12 elements using a Planar Laser Induced Fluorescence technique. A 
stream of fluorescent dye is introduced either at the centre line of the pipe before n mixer 
elements. The distribution of dye concentration across the pipe cross section is obtained at 

mailto:davidryan1998@hotmail.com
mailto:fxa927@bham.ac.uk
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the mixer outlet using a 4 megapixel camera equipped with a cut-off filter and an 
orthogonal laser sheet from a laser to illuminate the dye. The main concept of this work is to 
divide the mixing into different levels described by ranges of grey scale values evaluated 
using the log variance of dye concentration. Using MATLAB image processing tools and 
freeware tools, the fraction of area with different levels of mixing are evaluated. The new 
method allows a simple comparison between different fluids and different number of 
elements giving a list of information.      

 

Session 4: 15:50-17:10 

 

OP – 4.1 Will Osley 

School of Chemical Engineering 

wgo180@bham.ac.uk 

CFD Modelling of Enhanced Heat Transfer in Tubes with Inserts 

Heat transfer is important for industrial processes such as oil refining and electricity 
generation. One way of increasing the efficiency of a shell and tube heat exchanger is the 
use of tube inserts. The HiTRAN inserts made by Cal Gavin are investigated in this work. 
Computational Fluid Dynamics (CFD) software (ANSYS CFX) is used to investigate how these 
inserts affect the flow field and heat transfer. Design Modeler was used to create simplified 
insert geometries and unstructured meshes were created for a mesh independence study. 
The parameter used to compare the meshes was the velocity profile horizontally across the 
outlet. The simulations were laminar using a temperature dependent fluid, which was 
implemented by expressions for density, viscosity, conductivity and specific heat. The actual 
simulations were carried out using parallel processors on BlueBEAR, at Reynolds Numbers 
from 190 to 2000 (inlet: 64 degree C; wall: 40 degree C). The outlet temperature, pressure 
drop and j-factor results agree very well with experimental data supplied by Cal Gavin at low 
Reynolds Numbers. At a higher Reynolds number, the pressure drop was 28% and the j-
factor 13% lower than the experimental results. The results show that the insert produces a 
more uniform outlet temperature profile than an empty pipe, caused by increased fluid 
recirculation generated by the insert. Future plans: investigating other insert geometries. 

 

 

OP – 4.2 Parvitar Matharu 

School of Chemistry 

pxm420@bham.ac.uk 

Transhydrogenase: Understanding A Molecular Machine 

Transhydrogenase couples hydride transfer between NADH and NADP+ to proton 
translocation across a membrane in animal mitochondria and bacteria. The enzyme utilises 
a proton gradient to drive the hydride transfer reaction away from its normal equilibrium. 
The ratio can be driven to values greater than 400 compared to a ratio of 0.5-1.0 in the 

mailto:wgo180@bham.ac.uk
mailto:pxm420@bham.ac.uk


 

9 
 

absence of a proton gradient, thus acting as a molecular machine. The work presented here 
details a series of calculations designed to identify the means by which the 
Transhydrogenase enzyme is able to manipulate its reaction thermodynamics and therefore 
able to carry out useable work. The initial results in this work rank all of the first order 
transition states for hydride transfer between nicotinamide and dihydronicotinamide with 
respect to their respective energies. The Hybrid QM/MM (ONIOM) calculations have been 
set up to model a flexible QM reaction centre (nicotinamide rings) surrounded by a 10Å MM 
layer (whole amino acids), both with and without the incorporation of electrostatic charges 
from the surrounding environment. This allows us to investigate the thermodynamics of the 
hydride transfer reaction and whether any changes are due simply to the geometry or 
whether the electrostatics of the surrounding environment also make a significant 
contribution. 

 

 

Poster Session 

 

P01 - Lasitha Kuruvita 

Numerical Investigation into Low-Velocity Impact Response of Monolithic Glass by a 3D 
Finite Element Method  

P02 - Nainesh Patel 

Large-Eddy Simulation of the Airflow Around a Truck 

P03 - Paul Jennings 

Theoretical investigations of clusters for potential use as PEMFC electrocatalysts 

P04 - David Ryan 

Measuring cavitation onset in a Sonolator 

P05 - Ayad Aldeka 

Dynamic Response of Non-Structural Components Mounted on a Building Subjected to 
Torsional Effect 

P06 – Mosleh Tohidi 

Effect of the floor-to-floor joint design on the robustness of precast concrete cross wall 
buildings Subjected to Progressive 

P07 - Dinesh Ramoo  

The Place of Syllables in Speech Production: a Computational analysis in three languages 

P08 – Rebecca Sindal 

Increasing the efficiency of anaerobic waste digesters by optimising flow patterns and 
producing more renewable energy 

P09 - Ali Sabeeh and Zainb Talib 
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The Nodulation by Rhizobium and Yield of White Bean Responding to Different Methods of 
Phosphorus and Zinc Applications 

P10 – Jonathan Eden 

Validation of rainfall from global climate models: an analysis of nudging-induced errors 

P11- Christopher Robertson  

Model Hamiltonians for Quantum Dynamics Studies of Phenyl-acetylene Polymers 

P12- Simon Neville and Graham Worth 

The Photoinduced Dynamics of Pyrrole 

P13- Jacqueline Chan 

The spread of blaNDM-1 in Acinetobacter baumanii and beyond 

PO 14- Mohammad Behroozi 

TIRE ANALYSIS INTERFACE SYSTEM (TAIS): A virtual prototyping tool for tire development 

PO15- Bhima A van der Molen 

16% Relative-Solvent Exposure Does Not Determine Amino Acid Burial 

PO16- James Cumby 

High Pressure Computational Study of Low-Dimensional MX2O4 Structures 

PO17- Chris Heard 

Characterisation of Small Bimetalic Nanoclusters 

PO18-  Jonathan Watkins 

Extrusion of a Vortex Lattice 

PO19-  Ayda Niazi 

Modelling the Oxygen Respiration of Cellular Specimen Cultured on Chips 

PO20-  Jiecheng Yang 

An investigation of micromechanics of dry powder inhalation using DEM 
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Poster Abstracts 

 

P01 - Lasitha Kuruvita 

School of Civil Engineering 

lxk892@bham.ac.uk 

Numerical Investigation into Low-Velocity Impact Response of Monolithic Glass by a 3D 

Finite Element Method 

(See presentation OP 1.2) 

 

P02 - Nainesh Patel 

School of Civil Engineering 

nxp049@bham.ac.uk 

Large-Eddy Simulation of the Airflow Around a Truck 

(See presentation OP 2.1) 

 

P03 – Dr. Paul Jennings 

School of Chemical Engineering 

pcj994@bham.ac.uk 

Theoretical investigations of clusters for potential use as PEMFC electrocatalysts 
 

(See presentation OP 3.1) 

 

P04 - David Ryan 

School of Chemical Engineering 

davidryan1998@hotmail.com 

Measuring cavitation onset in a Sonolator 

(See presentation OP 3.2) 

 

 

 

mailto:lxk892@bham.ac.uk
mailto:nxp049@bham.ac.uk
mailto:pcj994@bham.ac.uk
mailto:davidryan1998@hotmail.com
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P05 - Ayad Aldeka 

School of Civil Engineering 

ABB037@bham.ac.uk 

Dynamic Response of Non-Structural Components Mounted on a Building Subjected to 

Torsional Effect 

This Poster presents a finite element (FE) analysis to quantify the effects of torsion on the 

responses of acceleration sensitive light non-structural components (NSCs) under bi-

directional ground motion. The present analysis has the advantage that it can help identify 

the key parameters governing the equipment and structure responses using FE modelling 

despite the large differences in the stiffness and masses of the primary structure (P-

structure) and NSCs. To simulate equipment in P-structure, single-degree-of-freedom 

(SDOF) mechanical oscillators were attached to the floors level and adjusted to correspond 

to the natural frequencies of the P-structure. Each oscillator consisted of a vertical 

cantilever beam with variety of length to adjust to the frequencies of the 3-storey building 

and fixed at its base with a mass on the top. The results show that for NSCs which are under 

tuned condition with the first transition and third torsional modes of the P-structure, the 

responses increase more significantly than the NSCs which are under untuned conditions 

with the increase in eccentricity values. 

 

P06- Mosleh Tohidi 

School of Civil Engineering 

mxt995@bham.ac.uk 

Effect of the floor-to-floor joint design on the robustness of precast concrete cross wall 

buildings Subjected to Progressive 

Progressive collapse in buildings typically occurs when abnormal loading conditions cause 
loss of structural capacity of one or more critical members, which lead to chain reaction of 
failure and catastrophic collapse. The tensile tie force (TF) method is the one of main design 
approaches for preventing the progressive collapse. The results of investigation on 
adequacy of TF method in last decade revealed that current tie force method cannot 
adequately provide the resistance of RC structures. To address these concerns, analytical 
and numerical approaches have been developed. Through the analytical method a 
comprehensive approach to analysis of floor-to-floor joint with longitudinal tie following 
removal wall support is developed, which taken into account such important factors as load, 
slab length (equal and unequal), steel diameter, embedment length, and strand and 
concrete with different elastic modulus. The study reported in this poster, also, concerns a 
numerical evaluation of the adequacy of codified prescriptive methods of progressive 
collapses for precast concrete cross wall buildings. An improved model has also been 
proposed. 
 

mailto:ABB037@bham.ac.uk
mailto:mxt995@bham.ac.uk
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P07 - Dinesh Ramoo  

School of Psychology 

dkr954@bham.ac.uk 

The Place of Syllables in Speech Production: a Computational analysis in three languages 

Syllables are an integral part of human speech production. However, its role and place 

within a speech production model is a contentious issue and syllabification is usually 

relegated to post-lexical stages of production with no need for storing syllabic information. 

The reasoning behind this is the fact that syllables are predictable units that can be 

reconstructed using phonemic information and resyllabification. However, this hypothesis 

has been challenged by new evidence from Italiannd Hindi speech error analysis of 

phonological and articulatory patients. In order to computationally validate a new speech 

production model with lexically stored syllable structure one needs to address the issue of 

resyllabification and linguistic validity. To that end we used the BlueBEAR cluster to conduct 

three projects which required an excessive amount of processing power. The first project 

analysed large speech corpora to calculate the resyllabification rate of English, Italian and 

Hindi. The second project analysed each speech corpus to calculate the information content 

of syllables, phonemes and words in order to compare the storage requirements of 3 speech 

production models. Finally, a computational model was run on the BlueBEAR system to 

analyse the data from Italian and Hindi patients against 180 Optimality Theory. 

 

P08- Rebecca Sindal 

School of Civil Engineering 

rcs587@bham.ac.uk 

Increasing the efficiency of anaerobic waste digesters by optimising flow patterns and 

producing more renewable energy 

Anaerobic digestion has been used for sewage sludge stabilisation for over 100 years and 60 

% of the biogas it produces in the UK water industry is used as a source of renewable 

energy.  Whilst the importance of mixing in anaerobic digesters to achieve optimum process 

performance and gas production is well recognised, the effects of mixing regime on biogas 

production are not clear.  The velocity gradient is used to demonstrate the importance of 

minimally mixed zones in a digester, with CFD models of full-scale and lab-scale digesters 

indicating that 60 % or more of a digester experiences velocity gradients of less than 10 s-1, 

and that a third to two-thirds of a digester can be considered as dead zone.  A literature 

review of the effects of mixing on microbiology has allowed two theories that link mixing 

regime to microbiological population of a digester to be developed.  These consider the 

effects of cell morphology and of the creation or destruction of localised pockets of high 

acetate concentration on the methanogens present in a digester. 

mailto:dkr954@bham.ac.uk
mailto:rcs587@bham.ac.uk


 

14 
 

P09 - Ali Sabeeh and Zainb Talib 

School of Chemical Engineering 

zta011@bham.ac.uk 

The Nodulation by Rhizobium and Yield of White Bean Responding to Different Methods 

of Phosphorus and Zinc Applications 

Pots experiment was conducted by using inoculated seeds of bean with Rhizobium, to study 

the effect of phosphorus (P) and Zinc (Zn) applications on nodulation, yield, protein content 

in seeds (%N) as well as P and Zn status in the shoot. Twelve treatments were formulated 

with the combination of four levels of P [0, 60, 60×2 or 120 Kg /ha] and three levels of Zn [0, 

25×2 mg Zn /L and 50 mg Zn /Kg soil]. The statistical analysis (CRD) showed that phosphorus 

and Zinc applications at the rate of 60×2 kg P /ha (two doses) and 25×2 mg Zn /L (foliar) 

respectively, significantly, increased all the studied characteristics compared to other 

treatments, and control. While, the highest number and weight of nodules as well as grain 

yield were obtained with the interaction treatment (60×2 kg P /ha + 25×2 mg Zn /L). Since, 

they recorded 27.67 nodule /plant, 581.25 mg /plant and 28.86 g /plant respectively. In the 

other hand, seed yield /plant and other characteristics except weight of nodules /plant were 

positively correlated with the number of nodules /plant. So, combined application of 60×2 

kg P /ha and 25×2 mg Zn /L, with Rhizobium inoculation was considered to be the suitable 

combination of fertilizer for both Rhizobium and bean cultivation in the silty clay loam soils. 

 

 

P10- Jonathan Eden 

School of Geography, Earth and Environmental Sciences 

 j.m.eden@bham.ac.uk 

Validation of rainfall from global climate models: an analysis of nudging-induced errors 

 

There exists an increasingly important requirement for reliable projections of changes in 

future global rainfall patterns. While climate change simulations from General Circulation 

Models (GCMs) are considered skilful in their representation of large-scale rainfall features, 

there is still great uncertainty at local and regional scales. In a recent paper, Eden et al. 

(2012) suggested a new validation approach for GCM-simulated rainfall using a spectral 

nudging technique.  This approach enables an identification of regions where model skill in 

simulating rainfall is high.  However, an important question remains unanswered: to what 

extent does the application of a nudging technique introduce additional errors? Here, we 

seek to refine the validation approach of Eden et al. (2012) and clarify the possible existence 

of additional errors. We conduct two multi-decadal simulations of the ECHAM5 GCM:  the 

first is a standard, free-running simulation; the second is initiated with alternative 

mailto:zta011@bham.ac.uk
mailto:j.m.eden@bham.ac.uk
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conditions and forced (or 'nudged') toward the first simulation. Areas of large disparity 

between the standard simulation and its so-called 'identical twin' are indicative of spurious 

rainfall induced by the nudging technique.  We also discuss the implications of our findings 

with reference to future work. 

 

P11- Christopher Robertson  

School of Chemistry 

CXR055@bham.ac.uk 

Model Hamiltonians for Quantum Dynamics Studies of Phenyl-acetylene Polymers  

The Vibronic Coupling Hamiltonian has so far been a successful model representing an 

effective Hamiltonian to study photochemical processes such as energy transfer and photo-

dissociation. Because it represents the Hamiltonian as a sum of products of degrees of 

freedom (DOF), it is used to solve the MCTDH equations of motion; an efficient multi-

configurational method of solving the time dependent (TD) Schrodinger equation. However, 

to study large polymeric system or long nuclear distortions, the number of Taylor terms to 

describe the PES often becomes challenging. The long-term aim of this project is to find 

simple ways one might overcome this bottle-neck. Specifically, to make a simple model that 

can be used MCTDH to capture the dynamics of a family of pheyl- acetylene (DA) chains; 

polymers built by meta-segmented branches of monotonically decreasing units have been 

found to exhibit highly efficient Energy transfer and may prove useful as a way to 

interconvert energy. 

 

P12- Simon Neville and Graham Worth 

School of Chemistry 

SXN982@bham.ac.uk 

The Photoinduced Dynamics of Pyrrole 

 

The photodissociation of heteroaromatic molecules via a pi sigma* state is now well 
established as an important mechanism by which these molecules relax after 
photoexcitation.  The importance of this pathway is that it provides photostabilty in a range 
of biologically relevant molecules, including aromatic amino acids and the DNA bases. 
Studying this mechanism poses problems typical to the elucidation of the details of 
photochemical reaction dynamics, namely that the entangled nuclear and electronic 
dynamics in a multi-dimensional system provides a challenge to both theory and 
experiment. From a theoretical perspective this photodissociation provides a classic 
example of the importance of state-crossing and non-adiabatic coupling in photochemistry. 
The pi sigma* states are in general dark, and excitation takes place to an energetically close 

mailto:CXR055@bham.ac.uk
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pi pi* state. Internal conversion to the the pi sigma* state then precedes dissociation. The 
efficiency and speed of dissociation thus depends on both the energetic ordering of the 
states, and the nature of the vibronic coupling between the states. We present here 
quantum dynamics simulations of the photodissociation of pyrrole, one of the prototypes 
for this class of systems. Experimentally it is found that excitation to a dissociative pi sigma* 
state leads to the elimination of hydrogen atoms on an ultrafast timescale. However, little is 
currently known about the details and timescales of photodissociation following the dipole 
allowed transition to the B2 pi pi* state. Building on a two-state model with two nuclear 
coordinates of Domcke and coworkers, we have calculated detailed potential energy 
surfaces at the CASPT2 level of theory for the full manifold of seven states and all nuclear 
modes. Using the MCTDH method we have simulated the nuclear dynamics of model 
systems of increasing dimensionality. The timescales of photodissociation and the details of 
the dynamics are found to depend sensitively on the the modes included in the model and 
the dimension of the system studied. For example, in a ten-dimensional model including the 
C-N-C out-of-plane bending mode, diabatic trapping of the system in the initially excited pi 
pi* state is seen that is not present in smaller models. With the help of these simulations, 
new light may be shed on the complex nuclear dynamics underlying the observed ultrafast 
nonradiative decay processes. 
 

 

P13- Jacqueline Chan 

School of Biosciences 

j.chan.1@bham.ac.uk 

The spread of blaNDM-1 in Acinetobacter baumanii and beyond 

The rapid, international spread of the New Delhi Metallo-β-lactamase 1 (blaNDM-1) gene 
between gram-negative Enterobacteriaceae since its initial detection in 2008 can be 
considered as one of the major public health issues faced in recent times. One species of 
bacteria that has managed to acquire the blaNDM-1 gene is Acinetobacter baumannii.  
A. baumannii is an important cause of healthcare-associated infections in critically ill 
patients. Its propensity to cause outbreaks and its ability to survive for prolonged periods in 
the environment has made it one of the most troublesome pathogens for healthcare 
institutions. These traits, when combined with A. baumannii’s capacity to develop resistance 
to multiple antibiotics, in particular carbapenems through acquisition of genes such as 
blaNDM-1, have made this species one of the most challenging “superbugs” faced today. 
Here we present the genome sequences of three blaNDM-1 positive A. baumannii isolates 
from the UK. It appears that the gene is plasmid borne and closely associated with mobile 
genetic elements however, other plasmid-associated predicted genes share homology to 
sequences of disparate origin. In additional these putative genes are not conserved between 
the three A. baumannii isolates nor in other sequenced blaNDM-1 plasmids which suggests 
the plasmid and the blaNDM-1 gene is highly mobile. The sequencing of these isolates 
demonstrates how the both the blaNDM-1 gene and plasmid has managed to spread across 
multiple taxa through its association with mobile genetic elements at such an alarming rate. 
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PO 14- Mohammad Behroozi 

School of Mechanical Engineering 

m.behroozi@bham.ac.uk 

TIRE ANALYSIS INTERFACE SYSTEM (TAIS): A virtual prototyping tool for tire development 

The use of Finite Element (FE) analysis tools in tire design and analysis is rapidly increasing. 

Very few commercial FE packages, such as Abaqus™, are equipped with special tools 

exclusively aimed at tire analysis. Nevertheless, effective use of such software requires a 

depth of knowledge in FE analysis techniques which is beyond that possessed by most 

specialist tire designers. Yet it is desirable that tire designers are able to evaluate rapidly 

their designs in order to shorten the product development cycle. Therefore, in order to ease 

the virtual prototyping and analysis tasks in tire development there is a need for a FE 

package with an easy to use interface capable of automating the task of transforming the 

tire design into appropriate FE models and carrying out the desired analysis tasks. In this 

research, TAIS, a FE packageqw based on the Abaqus solver and developer tools is 

introduced for the purpose of providing a virtual prototyping environment for tire 

development. Python scripts have been employed in conjunction with Matlab and C++ code 

in order to develop an appropriate interface. The TAIS is composed of four major parts: The 

input interface; the output environment; the solver which is integrated with Abaqus solver; 

and finally the management core which is responsible for data flow in TAIS. Several 

simulations such as burst test, footprint analysis, and tire-road interaction force analysis 

have been carried out to evaluate the TAIS functionality. 

 

 

PO15- Bhima A van der Molen 

School of Chemistry 

bav853@bham.ac.uk 

16% Relative-Solvent Exposure Does Not Determine Amino Acid Burial 

Determining “when an amino acid is buried” is important to our understanding of protein 

function, protein-protein interactions and protein evolution. This is particularly the case in 

statistical analyses of protein properties if one is to correct for defences in composition 

between residues that form the molecular surface and those buried below it. In the 

literature several deferent measures are used to define burial, but none are backed by 

rigorous investigation. To quantify this a better statistical and physical understanding of this 

property is needed. We have developed a statistical method to investigate the propensity 

for each of the 20 amino acid residues to be observed with a solvent exposure within a 

range of values. The method analyses the data on a per protein basis and corrects for 
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protein composition and shape. To avoid statistical bias due to evolutionary relatedness an 

average is taken over a subset of Pfam domains. Each Pfam domain is represented by an 

average over all structural instances of that domain that are weighted to correct for their 

sequence similarity. We have applied this method to the measure of Solvent Accessible Sur- 

face area (ASA) and an alternative measure called Half Sphere Exposure (HSE). We have 

found that HSE is a better measure to determine residue burial and that a single value of 

relative Solvent Accessible Surface area for all residue types is physically and statistically 

meaningless in this context. We show that each amino acid residue has a statistical 

preference for a range of solvent-accessibility in a sample of approximately 3750 structures 

from the PiQSi database of biological units, representing 260 Pfam domains. Our data gives 

information about how exposed deferent residue types should ordinarily be in cytoplasmic 

proteins, which is important for a statistical analysis of the role amino acids play in 

molecular recognition and in the design of optimal protein structures. 

 

 

PO16- James Cumby 

School of Chemistry 

JCC665@bham.ac.uk 

High Pressure Computational Study of Low-Dimensional MX2O4 Structures 

A wide range of MX2O4 compounds form in the schafarzikite structure-type (figure 1) or a 

related modification. Examples include MnSb2O4, CuAs2O4 and Pb3O4, but a number of 

cation combinations have been synthesised [1]. The important feature of these structures is 

that they contain rutile-like ‘chains’ formed by edge-sharing MO6 octahedra, but these are 

separated by linking X-cations. The X cation lone-pairs cause a relatively open tunnel-like 

structure, potentially making these structures susceptible to pressure-induced phase 

transitions; this has already been observed in Pb3O4 [2]. In this study, density functional 

theory (DFT) has been used to calculate the structure pressure relationship for a number of 

MX2O4 compounds, using a plane-wave and pseudo potential basis as implemented within 

the CASTEP code [3]. Calculations for Pb3O4 match closely the results seen experimentally 

without any biasing towards the expected structure. Additional computational results for 

PtPb2O4 predict a similar transition, as yet unknown experimentally. 
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PO17- Chris Heard 

School of Chemistry 

cjh085@bham.ac.uk 

Characterisation of Small Bimetalic Nanoclusters 

Metallic nanoclusters are known to exhibit a range of three dimensional shapes in 

experiment, due to a sensitive balance of parameters, including surface energies, oxidation 

state, cohesive energy and alloying. In practice, preparation will produce a small subset of 

these possible structures, with a distribution according to kinetic or thermodynamic control. 

It is therefore important to consider not just the energetic global minimum, but those of 

competing minima, and to gather statistics on their probable likelihood of occurring. 

Computational exploration of structural configuration space with the energy landscape 

approach can provide a wealth of this information. The determination of global minimum 

geometries and connectivity of relevant structural classes are a common use. Further, 

rearrangement dynamics between isomers, according to transition probabilities can be 

ascertained. Energy landscapes of bimetallic coinage metal clusters Cu4-Ag4 and Au4-Ag4 

are explored and characterised, utilising global optimisation with the Birmingham Cluster 

Genetic Algorithm to find appropriate starting configurations. The threshold algorithm of 

Schoen is utilised for the exploration of structural basins and the potential energy barriers 

between them. 

 

PO18-  Jonathan Watkins 

School of Physics and Astronomy 

jmtrik@gmail.com  

Extrusion of a Vortex Lattice 

The system: Superconducting vortices (at a temperature far below the bulk melting Tm) are 

constrained in a narrow channel with an external magnetic field gradient. The question: 

How do the vortices 'flow' ? 

 

 

PO19-  Ayda Niazi 

School of Mechanical Engineering 

AXN852@bham.ac.uk 

Modelling the Oxygen Respiration of Cellular Specimen Cultured on Chips 
 
The aim is to design a lab on a chip device capable of monitoring the oxygen respiration 
level of cultured tissues in response to chemical and biological toxins.  

https://owa.bham.ac.uk/owa/redir.aspx?C=caaa8c204d794a9e870c8c285e3893fd&URL=mailto%3acjh085%40bham.ac.uk
https://owa.bham.ac.uk/owa/redir.aspx?C=caaa8c204d794a9e870c8c285e3893fd&URL=mailto%3ajmtrik%40gmail.com
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Oxygen is an important regulator of normal cell behaviour and its proper supply is required 
to maintain ATP production, whilst perturbation of oxygen supply alters cell behaviour and 
leads to tissue damage and cell death. Human tissues are subject to a vast and increasing 
array of substances. It is therefore important to develop better methods of monitoring the 
behaviour of human tissue’s oxygen respiration in response to pharmaceutical and 
pharmacological substances. This technology will enable pharmacologists to do this with the 
following advantages over existing methods of pharmacological analysis: 
•         More realistic simulation 
•         Shorter mixing time and diffusion distances 
•         Better process control 
•         Faster response 
•         More compact 
•         Lower fluid volumes 
•         Lower cost due to inexpensive disposable chips 
•         More flexible testing environment 
•         More ethical 
We aim to create to create an accurate simulation of substances’ actual conditions, 
eventually confronting engineering challenges in designing tiny chips that can sustain the 
viability of cultured tissues. The chip, which will be fabricated utilizing new rapid 
prototyping techniques with micro textured surfaces, lies at the heart of a revolutionary 
monitoring device. 

 

PO20-  Jiecheng Yang 

School of Chemical Engineering 

An investigation of micromechanics of dry powder inhalation using DEM 

Dry powder inhalers (DPIs) are widely used for treating pulmonary and respiratory diseases. 

Understanding the adhesive interactions between active pharmaceutical ingredient (API) 

particles and carrier particles in DPIs is critical for formulation development and process 

design. In this study, a discrete element method (DEM) taking into account the adhesion is 

developed to investigate the attachment and detachment processes in DPIs. A critical 

velocity criterion is proposed to determine the value above which two elastic spheres will 

rebound from each other after impact in the presence of adhesion. Furthermore, the 

process of drug particles adhering to a carrier in a vibrating container is investigated. It was 

shown that there is an optimal vibration velocity amplitude and frequency that can 

maximise the number of particles contacting with the carrier (i.e. the contact number). The 

contact number increases as the container size is decreased and the number of drug 

particles is increased, while the contact ratio (defined as the ratio of contact number to the 

number of drug particles) decreases with the increase of drug particle number. 
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