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Hub Overview 
The ARC Hub for Computational Particle Technology aims to develop and apply advanced computational particle technology to model and 

optimise complex particulate and multiphase processes in the mineral and metallurgical industries. This will be achieved through detailed 

analysis of the fundamentals governing the fluid flow, heat and mass transfer at different time and length scales, facilitated by various novel 

research techniques. Research outcomes including theories, computational models and simulation techniques, as well as well-trained young 

researchers, will generate a significant impact across a range of industries of vital importance to Australia’s economic and technological future. 

It can significantly enhance the productivity and competitiveness of Australia's important industries such as minerals, metallurgical, materials, 

chemical, energy, pharmaceutical and environment. Led by Prof Aibing Yu in Monash University, the Hub brings together key industry partners 

such as JITRI, Rio Tinto, Baosteel and Longking, and universities (Monash, UNSW, UQ, UWS, Macquarie University, and a number of overseas 

universities) to drive its research program. 

 

In the past few months, we have had a number of visitors to our Hub. In August, we had a delegation from Northwestern Polytechnical 

University for a Joint Workshop on Functional Materials and Simulations; and later in the same week, a separate delegation from East China 

University of Science and Technology for a seminar open to faculty members of Monash Chemical Engineering. More recently, we hosted a 

delegation from Ministry of Steel, Ministry of Coal and Steel Authority of India Ltd. These international exposures further bolster the Hub’s 

position globally and unlock further international collaboration. 

 

We are also honoured to have not one, but two journal publication being selected to be featured on the cover page of Industrial & Engineering 

Chemistry Research, more details enclosed within. We are proud to have our Hub CI, Dr Yijiao Jiang, taking the lead in promoting and supporting 

initiative with regards to gender equity in STEM related fields, which aligns with the vision of the ARC. 

 

In this issue, we are excited to report the visit of various delegation to our Hub and activities carried out therein, initiatives in gender equity 

and equality within STEM, recruitment of a research fellow to the hub, research output and upcoming hub activities. 

 

Please contact us or visit our website to learn more about our research and engagement activities. 
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Hub Activities 

Two papers included as feature paper for Industrial & Engineering Chemistry Research 

We have had 2 journal publications recently that is featured in the cover page of Industrial 

& Engineering Chemistry Research (I&EC Research). First of which is journal paper titled 

“Pore-Scale Study of Fluid Flow and Drag Force in Randomly Packed Beds of Different 

Porosities” (I&EC Research, Volume 58, Issue 12, dated 27 March 2019). Yongli Wu (Hub 

Research Student), Dr Qinfu Hou (ARC DECRA Fellow and Hub Research Fellow) and Prof 

Aibing Yu (Hub Director) developed a pore scale mode which included both the inertial and 

viscous effects of flow through a packed bed, enabling studies of flows with high Reynolds 

numbers at lower computational costs as compared to 

conventional computational fluid dynamics and direct 

numerical simulations. The second journal paper is 

titled “110th Anniversary: Continuum Modeling of 

Granular Mixing in a Rotating Drum” (I&EC Research, 

Volume 58, Issue 41, dated 16 October 2019). Dr Qijun 

Zheng (Hub Research Fellow), Liang Bai (Hub Research 

Student), Liuyimei Yang (Hub Research Student) and Prof Aibing Yu (Hub Director) 

proposed a continuum model for simulating the mixing of monodisperse particles by 

combining the rheological theory and the convection-diffusion transport equation. This 

model is able to deal with both continuous flows and transient avalanches, with ability to 

recover particle concentration at different stages of mixing in slow rotating drums. 

Therefore, this proposed model has the potential to be used as a general model to describe 

particle mixing in different processes.  
 

Nine delegates from Ministry of Steel/Coal, Steel Authority of India Ltd visited the hub 

Nine senior officials from the Ministry of Steel, Ministry of 

Coal, and Steel Authority of India Ltd (SAIL) visited the Hub on 

28th Oct 2019. The delegates visited facilities across Monash 

University as well as the Hub office, where they were 

introduced to the ongoing research work by the Hub Director, 

Prof Aibing Yu. The Hub’s contribution towards steel and coal 

processing technologies especially piqued their interest, and a 

fruitful discussion ensued. On the grounds that both parties 

have major interests in similar fields, hosting the delegates 

ensured international exposure of the Hub research activities 

and opened opportunities for future collaboration and 

technical exchanges. 
 

Women in STEM initiatives 

Hub CI Dr Yijiao Jiang, also the current chair of the Women in Engineering 

Committee in Macquarie University, has aims to promote gender equity in 

STEM related fields, via providing support in hiring, promotion, participation as 

well as retention of female personnel in STEM. In early October, Dr Yijiao Jiang 

presented at the 2019 Women in Engineering and IT Symposium (jointly hosted 

by University of Technology Sydney and University of New South Wales), which 

covered initiatives, challenges, successes and plans on the related topic. This 

initiative is also consistent with ARC’s vision for gender equality in research.  

https://pubs.acs.org/doi/10.1021/acs.iecr.8b06418
https://pubs.acs.org/doi/10.1021/acs.iecr.8b06418
https://pubs.acs.org/doi/10.1021/acs.iecr.9b03642
https://pubs.acs.org/doi/10.1021/acs.iecr.9b03642
https://www.mq.edu.au/about/about-the-university/faculties-and-departments/faculty-of-science-and-engineering/departments-and-centres/school-of-engineering/women-in-engineering
https://www.mq.edu.au/about/about-the-university/faculties-and-departments/faculty-of-science-and-engineering/departments-and-centres/school-of-engineering/women-in-engineering
http://womeninenganditsymposium.org.au/
https://www.arc.gov.au/policies-strategies/strategy/gender-equality-research
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Annual Meeting 2019 for the ARC Hub for Computational Particle Technology 

6-7 Dec 

Monash University Clayton Campus, 

New Horizon (20 Research Way, Clayton VIC 3800) 

Seminar Room (G29 & G30) 

 

Hub Activities (Continued) 

Joint Workshop on Functional Materials and Simulations 

The Joint Workshop on Functional Materials and Simulations between 

Monash University and Northwestern Polytechnical University (NPU), held 

on 5-6 August 2019 in Monash University Clayton campus, was co-chaired 

by ARC DECRA Fellow and Hub Research Fellow, Dr Qinfu Hou, and Prof 

Qilong Yan from Northwestern Polytechnical University. On the first day of 

the workshop, an introduction to the Hub was first presented by Hub CI, 

A/Prof Ruiping Zou, and likewise for the NPU research group by Prof Qilong 

Yan. Throughout the day, participants were giving out talks on their 

respective research topics, which included 3 CIs and 2 PhD students from 

the Hub, 4 PhD students 

from NPU, 1 Senior 

Lecturer and 1 PhD student from Monash Civil Engineering, as well as 1 PhD 

student from the ARC Research Hub for Energy-Efficient Separation. From 

the technical presentations, ideas and resources were exchanged and 

areas for further collaboration activities identified, potentially further 

strengthening relationships between Monash University and NPU. For the 

second day of the workshop, delegation from NPU led by Prof Qilong Yan 

was brought on a tour around Monash University and the Hub, where the 

delegation was introduced to the in-depth research work as well as 

discussion and networking opportunities for Hub members.   
 

Prof Feng Qian and delegates visited the Hub 

Prof Feng Qian, Vice President of East China University of Science and Technology 

(ECUST), and Academician of Chinese Academy of Engineering, along with 3 

associates, visited the Hub on 9 August 2019. Prof Feng Qian has extensive 

expertise in system operation intelligence control and theory, method and key 

technology of real-time integrated optimization in chemical processes which 

resources and energy are utilized efficiently. One of the associates, Prof Wenli 

Du gave a seminar open to Monash Chemical Engineering faculty members on 

their research work regarding smart process control in cracking plant 

optimization. Interesting conversation were had during the seminar between the 

faculty members of Monash Chemical Engineering and delegates from ECUST.   

 

Upcoming Event 
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Personnel Highlights 

Dr Siddhartha Shrestha 
Dr Siddhartha Shrestha is a Research Fellow at ARC Research Hub for Computational Particle Technology/ SIMPAS (Laboratory for 
Simulation and Modelling of Particulate Systems) since June 2019. He earned is PhD from Department of 
Chemical Engineering, Monash University in 2019. Before joining Monash University, he obtained his 
Master’s degree in Engineering by research from University of Malaya in 2015 and Bachelor’s degree in 
Chemical Engineering from Bangladesh University of Engineering & Technology in 2011. Dr Shrestha has 
always found engineering interesting and stimulating; hence, is continuously motivated to solve the real-
world challenges professionally and meticulously. His research interest is to develop and apply various 
computational methods in chemical and process engineering. His doctoral degree focused on bubble and 
particle dynamics of non-spherical particles in fluidized beds using numerical technique referred to as 
CFD-DEM (Computational Fluid Dynamics – Discrete Element Model). He is currently working on the 
development of CFD model for multi-phase reacting flows in metallurgical processes. Besides, he is also 
actively involved in teaching of undergraduate units at Monash University. He likes to play soccer and 
badminton, movies, travel and participate in volunteering activities. 

 

Dr Md. Shakhaoath Khan 
Dr Md Shakhaoath Khan joined SIMPAS and the ARC Hub as a Research Fellow in Oct 2019. He 
obtained his PhD in Nov 2017 from the Department of Chemical Engineering, University of 
Newcastle (UoN), Australia. Prior to enrolling at UoN in 2013, he completed BSc degree in 
Mathematics and Master’s degree in Applied Mathematics from Khulna University, Bangladesh, 
in 2010 and 2012 respectively. He has worked as a Postdoctoral Researcher at UoN (2017-2018) 
and RMIT University (2018-2019) and was also involved in teaching in several engineering and 
computational mathematics courses. Dr Khan’s research is focusing on multiphase processes in 
multiphase reactors (solid-liquid fluidised bed, plunging liquid jet bubble column) in particular, 
phasic interaction (fluid and particle phase, particle-particle phases, and particle-wall 
interactions), dispersion and segregation (particle), hydrodynamic stability and regime transition. 
Research involves a combination of mathematical modelling, experimental measurement and CFD 
simulation. Upon joining us, Dr Khan will be involved in multiphase flows system modelling using a widely accepted and innovative 
CFD-DEM (Computational Fluid Dynamics - Discrete Element Method) approach in the coming years. Dr Khan’s research goal aims 
to address the real-life multiphase process engineering problems in the mineral and metallurgical industries. Outside of academic 
life, he is a father to a 2-year-old and loves to spend time with his family. Dr Khan is also devoted to the society as he is involved 
with social clubs and volunteering activities. He also fond of playing cricket, singing, reading, travelling and blood donating. 

 

Fei Xiao 
Mr Fei Xiao has returned to Southwest Petroleum University, China in Sept 2019 after spending 12 
months with the Hub as a visiting PhD student. During his stay with the Hub, he was working with Hub 
CI, Dr Shibo Kuang, for a collaborative project focused on natural gas pipeline and pneumatic 
transportation. In the past year, he was exposed to the simulation technology of Computational Fluid 
Dynamics and Discrete Element Method (CFD-DEM) approach and has applied them in a newly designed 
anti-wear elbow joint, which has showed excellent performance. He has made a great progress in the 
past 12 months; e.g. presented two seminars, and drafted one paper for publication. Fei Xiao also 
enjoyed the fortnightly group seminar, and he is a strong 
believer that participating in his peer’s presentations on 
their respective work (such as in the field of 
nanotechnology and blast furnace modelling) would give 
some inspirations to his own research. Most importantly, 

he valued the guidance and advice of the Hub Director, Prof Yu, for young PhD and 
early career researchers, especially on attitude/approach towards performing a 
research to ensure effective outcomes.  

In his last day with the Hub, Fei Xiao saw a rainbow outside the office (and has 
captured it), and in his words: “In China, rainbow means luck. I must have been very 
lucky to have crossed paths with you, ARC CPT Research Hub and Monash University”. 
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Research Output Highlight 

Proximate determinants of particulate matter (PM2.5) emission, mortality and life expectancy in 

Europe, Central Asia, Australia, Canada and the US 

Samuel Asumadu Sarkodie, Vladimir Strezov, Yijiao Jiang, Tim Evans 

Background: The growing concern with environmental related impacts on mortality and 

morbidity means that the conceptual framework of environment-health-economic 

policy nexus is salient in the global debate on air pollution. 

Objectives: With time series data spanning 2000–2016, this study explored the 

proximate determinants of ambient air pollution, mortality, and life expectancy in 

North America, Europe & Central Asia, and East Asia & Pacific regions. 

Methods: The study applied historical data on urban population, total pollution, energy 

consumption, GDP per capita, life expectancy, mortality rate and industrial PM2.5 

emissions to develop six parsimonious models using the generalized least squares (GLS) 

random-effects model estimation with first-order autoregressive [AR(1)] disturbance across 54 countries. 

Results: An increase in income level by 1% declined mortality rate by 0.01% and increased longevity by ~0.02% (95% Confidence Interval [CI]) in 

the long-run. An increase in industrial PM2.5 emissions per capita by 1% decreased life expectancy by 0.004% and mortality rate by 0.02% (95% 

CI). Intensification of energy consumption and its related services by 1% were found to increase industrial PM2.5 emissions by 0.42–0.45% (95% 

CI). An inversed-U shaped curve between PM2.5 emissions per capita and income levels was found at a turning point of US$ 48,061. The validity 

of an environmental Kuznets curve hypothesis between ambient air pollution and urbanization was confirmed, while a rapid increase in population 

had a significant positive impact on ambient air pollution. 

Conclusion: Ambient air pollution contributes significantly in reducing life expectancy and increasing mortality.  

Cite: Sarkodie, S.A., Strezov, V., Jiang, Y. and Evans, T., 2019. Proximate determinants of particulate matter (PM2. 5) emission, mortality and life expectancy in Europe, 

Central Asia, Australia, Canada and the US. Science of The Total Environment, 683, pp.489-497. 

 

CFD-DEM modelling and simulation of pneumatic conveying: A review 

Shibo Kuang, Mengmeng Zhou, Aibing Yu 

Pneumatic conveying is an important operation used in many industries for the 

transportation of granular materials from one place to another. In recent years, many 

efforts have been made to study this transport process by means of the numerical 

approach of combing discrete element method (DEM) for particles and computational 

fluid dynamics (CFD) for gas. Such studies have been focused on understanding and 

predicting the gas-solid flow characteristics and process performance over a broad 

range of conditions, aiming to achieve optimal system design and control. This paper 

reviews the progress in this area, covering the formulation, validation and application 

of the mathematical models proposed. The emphasis is given to the modelling of key 

phenomena such as flow regimes and transition, pipe wear, particle attrition, and 

electrostatics. The needs for future research are also discussed.  

Cite: Kuang, S., Zhou, M. and Yu, A., 2019. CFD-DEM modelling and simulation of pneumatic conveying: A review. Powder Technology. 

Contact us  

Dr Teck Ching, Hub Coordinator 
ARC Hub for Computational Particle Technology (CPT) 
Ph: + 61 3 9905 0848, Email: Teck.Ching1@monash.edu 
Twitter: @ARC_CPTHub 

Hub Website: www.monash.edu/comparticletech 

Location 

The Research Hub is located at Monash University (Clayton 

Campus) within the Lab for Simulation and Modelling of Particulate 

Systems (SIMPAS) (24 Research Way, Monash University). 

 

mailto:Teck.Ching1@monash.edu
https://twitter.com/ARC_CPTHub
http://www.monash.edu/comparticletech

