
 
 



 

   

 

  



 

   

PSE Academic 

PSE has a strong academic programme, with gPROMS® technology used for 

research and teaching in over 200 universities around the world. 

PSE Academic not only provides universities with low-cost academic 

research and teaching licences, it is also responsible for Partnerships, the 

Model-Based Innovation Prize (see last pages in this booklet), EFCE 

Excellence Award, internships, Technical Webinar Series, PSE Academic 

Teaching Highway (poster 16), industry-academia collaborations and much 

more. 

Every year, PSE Academic invites researchers to submit APM Forum poster 

presentations that highlight the application of advanced process modelling 

to a diverse range of research topics. 

This year we held a competition for the best poster, with the winner given 

a free entrance pass to the conference. Congratulations to the winner 

(poster 1): 

Integrated superstructure-based design of processes, equipment and 

molecules using process flowsheeting software and PC-SAFT 

by J. Schilling*, C. Horend, J. Gross and A. Bardow 

*johannes.schilling@ltt.rwth-aachen.de | Institute of Technical Thermodynamics, 

RWTH Aachen University 

 

We hope that you will find many topics of interest to your business among 

the poster presentations! 

Angela Sposito 

PSE Academic 

  



 

   

1. Integrated superstructure-based design of processes, equipment and 
molecules using process flowsheeting software and PC-SAFT 

J. Schilling*1, C. Horend1, J. Gross2 and A. Bardow1 
 

1. Institute of Technical Thermodynamics, RWTH Aachen University, Germany 

2. Institute of Thermodynamics and Thermal Process Engineering, Stuttgart University, Germany 

 

*johannes.schilling@ltt.rwth-aachen.de 

The key to process performance of many chemical and energy conversion processes 
is the choice of the right molecule (e.g., working fluids for Organic Rankine Cycles). 
To obtain the overall optimal combination of process and molecule, process design 
has to integrate the design of the molecule. The resulting integrated design problem 
has been addressed by several approaches. However, available integrated design 
approaches are usually complex and based on specific tools and software which 
often prevents fast and easy development of the process models. 

In this work, we integrate the so-called 1-stage CoMT-CAMD method into the 
process flowsheeting software gPROMS ProcessBuilder®. Thereby, we enable the 
integrated design of process and molecule based on model libraries of the gPROMS 
ProcessBuilder. In 1-stage CoMT-CAMD, the physical properties of the molecule are 
modelled by the PC-SAFT equation of state supported by the gSAFT® physical 
property package. To enable the design of the molecule, the Computer-aided 
Molecular Design (CAMD) formulation and the homosegmented group contribution 
method of PC-SAFT used in 1-stage CoMT-CAMD are directly integrated into the 
models of gPROMS ProcessBuilder. This allows us to define the molecular structure 
of the molecule as additional degree of freedom in the process optimisation. 
Predictive models for transport properties based on PC-SAFT enable sizing of the 
equipment. The easy development of the process model enables us to consider the 
process flowsheet configuration as additional degree of freedom using a 
superstructure of the flowsheet. The resulting mixed integer nonlinear program 
(MINLP) is solved using the standard MINLP optimisation solver of gPROMS®. The 
result of the MINLP is the optimal molecule jointly with the corresponding optimal 
process conditions, equipment sizes and process flowsheet. 

The resulting tool allows a fast and easy development of the process models within 
1-stage CoMT-CAMD based on the easy “drag-and-drop” feature of gPROMS 
ProcessBuilder. We exemplify the resulting method for the design of an ORC for 
waste heat recovery. The flowsheet superstructure considers options for 
regeneration, reheating and turbine bleeding.



 

   

2. Advanced process modelling of TAME industrial synthesis in gPROMS 

Valentin Plesu*1, Elena Catalina Udrea1, Stefan Toader1, Alexandra-Elena Bonet-

Ruiz1,2, Petrica Iancu1, Jordi Bonet2 

 

1. University POLITEHNICA of Bucharest, Centre for Technology Transfer in Process Industries, 

CTTIP. Bucharest, Romania 

2. University of Barcelona, Department of Chemical Engineering and Analytic Chemistry, 

Barcelona, Spain 

 

* v_plesu@chim.upb.ro 

TAME synthesis process is widely used as a gasoline additive. This study develops a 
mathematical model in gPROMS ModelBuilder® simulating the behaviour of two 
fixed bed catalytic reactors for TAME synthesis in an industrial plant. Additionally, 
the plant includes TAME distillation column, methanol recovery section and auxiliary 
devices. Model implementation is supported by calculations made with SIMULIS®. As 
starting points for modelling, data from TAME synthesis process in industrial plant 
are used. Each reactor consists in a fixed bed of acidic catalyst (Amberlyst 35 wet) of 
7.6 m height and 2 m diameter. The two dimensions (axial and radial) model, ER 
type, is used to obtain appropriate molar concentration, temperature and reaction 
rates profiles in time. For numerical integration, BFDM (backward finite difference 
method), proved to be stable in axial direction, and OCFEM (orthogonal collocation 
on finite elements method) is used in radial direction. Comparison with industrial 
data shows reasonable agreement. 

 

 

 

 

 

 

  



 

   

3. Photochemical quantum yield estimation – a new application of 
gPROMS 

Chris Wiseall*, Medhat Sharabi, Jie Ke, Martyn Poliakoff, Mike George 

 

School of Chemistry, University of Nottingham, UK 

 

* Christopher.Wiseall@nottingham.ac.uk 

Photochemistry offers an exciting opportunity for the chemicals industry to produce 
novel molecules with less waste. For the scale-up of these chemical processes it is 
crucial to understand the Quantum yield, a key parameter that underpins the 
kinetics of photochemical reactions. Experimental measurements of quantum yield 
are time consuming and often not suitable for large scale chemical reactions. 
gPROMS offers the opportunity to estimate the quantum yield from easily collected 
data, such as reaction yields and flowrates.



 

   

4. Modelling and analysis of control pairings of an industrial depropanizer 
column 

Radoslav Paulen*1, Martin Mojto1, Karol L’ubusky2, Miroslav Fikar1 

 

1. Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava, 

Bratislava, Slovakia 

2. Slovnaft, a.s., Bratislava, Slovakia 

 

* radoslav.paulen@gmail.com 

 

This work deals with modelling and control of a depropanizer distillation column of 
the Slovnaft refinery. The goal is to analyse different control structures and to 
suggest an effective one for the plant taking into account various disturbances. 

We use the gPROMS ModelBuilder environment to design the mathematical model 
of the process. Here, we exploit the custom modelling capabilities provided by the 
Process Model Library (PML) such as automatic model generation of flash drums, 
column sections, etc. Separated mixture consists of nine components. Therefore, the 
advanced database of the Multiflash package for gPROMS is used to describe the 
physical properties of the mixture. This package also provides various analyses of the 
mixture under certain conditions and it is straightforward to include into the 
structure of the model. 

In order to validate the obtained model, we simulate it for various operating 
conditions and compare the model response against historical plant data. 
Subsequently, we tune the parameters of the models such that the model matches 
the steady-state and transient behaviour of the plant. Here, we again use the 
available features of the gPROMS ModelBuilder, e.g., the ability to restore the 
steady-state conditions in-between multiple simulations. This saves the effort when 
correlating the plant data and the model response under different operating 
conditions. The comparison of the plant data and the simulation results show that 
the behaviour of the constructed model is similar to the behaviour of the real 
process. 

Several control configurations (LV, LB, DV, LD and Ryskamp) are implemented within 
the gPROMS ModelBuilder to simulate the control of the plant. The controlled 
variables are the pressure, liquid levels, and temperatures. First, an analysis is 
performed based on Relative Gain Array (RGA) method, where we study various 
steady-state sets. The sets are gathered from the simulations of the model in the 
gPROMS ModelBuilder and represent typical operating conditions of the plant. The 
RGA analysis states that the pairing of variables is the most appropriate in the 
Ryskamp configuration. A further analysis is carried out to select the best control 
configuration based on the dynamic behaviour of the plant. Plant response is tested 



 

   

in simulation for set-point tracking and disturbance rejection for different control 
configurations. This analysis reveals that the control performance of LB, DV and LD 
configurations is not sufficient compared to Ryskamp and LV configurations. 

The results show that the Ryskamp and the LV configurations are the most suitable 
for the control of the plant. While the Ryskamp configuration gives good control 
performance in both steady-state and dynamic analysis, the LV configuration is the 
simpler of the two and thus might be preferred as a trade-off between simplicity of 
the implementation and resulting control quality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   

5. Continuous model-based design of experiments techniques for the 
identification of electrodialytic desalting models 

 

L. Fiorillo* and F. Galvanin 

 

Department of Chemical Engineering, University College London (UCL), London, United Kingdom 

 

* laura.fiorillo.18@ucl.ac.uk 

Electrodialysis (ED) is a unit operation for the separation or concentration of ions in 
solutions based upon their selective electromigration through semipermeable 
membranes. A new experimental system set is considered where data can be 
collected at very high frequency (1 Hz), to a point that measurements may be 
assumed to be obtained in a continuous way. In a previous work by Galvanin and co-
workers a novel design criterion (CMBDoE) has been formulated by optimising a 
continuous measurement function of the Fisher information matrix. 

Objectives: 

 to verify whether the level of information obtained by this “big” set of 
data is closer and comparable to the upper limit given by an ideal 
continuous measurement system or to a “standard” discrete 
measurement system 

 to rank the performed experiments and design new experiments using 
CMBDoE 

  



 

   

6. Modelling sorbent deactivation in calcium looping cycle for CO2 capture 

Miguel Abreu Torres*1,2, Paula Teixeira1,2, Rui M. Filipe3,4, Luís Domingues5, Carla I. C. 

Pinheiro1,2, Henrique A. Matos1,4 

 

1. Instituto Superior Técnico/Universidade de Lisboa, Lisbon, Portugal 

2. Centro de Química Estrutural, Instituto Superior Técnico/Universidade de Lisboa, Lisbon, 

Portugal 

3. Instituto Superior de Engenharia Lisboa/Instituto Politécnico Lisboa, Lisbon, Portugal 

4. Centro de Recursos Naturais e Ambiente (CERENA), Instituto Superior Técnico/Universidade de 

Lisboa, Lisbon, Portugal 

5. Process Systems Enterprise Ltd, London 

 

* miguel.n.torres@ist.utl.pt 

Calcium looping (CaL) is a second-generation carbon capture technology which 
exploits the reversible gas-solid reaction between CO2 and CaO(s) to form CaCO3(s) 
to generate concentrated CO2 streams, with great potential due to the wide 
availability of limestone, a possible sorbent, and due to the relatively small efficiency 
penalty of CaL when compared to common amine-based systems. 

In this work, a novel model was developed to allow for the estimation of sorbent 
carbonation decay during cycling, a defining characteristic of the CaL process. 
However, unlike most models in the literature, this particle model allows for decay 
estimations in the case of different reaction temperatures, CO2 partial pressures, and 
reaction times. It contains, as sub-models, the overlapping grain model (OGM), by 
Liu and Dennis (2012) for the carbonation reaction and the modified rate equation 
theory for the pore size distribution (mRThPSD) model for the calcination reaction 
and subsequent changes to the sorbent’s porous structure. Also considered is the 
experimental relationship between loss of total porous superficial area and loss of 
carbonation reactivity, with its parametrisation connecting both sub-models to allow 
for the simulation of multiple cycles of reaction. 

The model was implemented in gPROMS ModelBuilder, and the parameter 
estimation tool was used with results from a fixed bed reactor to validate both sub-
models. Overall, three different sorbents were studied: commercial CaCO3, dolomite 
and waste marble powder (WMP). The OGM was validated for all sorbents, whilst 
the mRThPSD was validated solely for dolomite. Additionally, to validate the model’s 
cyclic structure, the performance of dolomite for 20 CaL cycles was experimentally 
determined and compared with the corresponding estimation by the particle model 
present in this work, revealing an average deviation of ±5.1%, which was considered 
to be a very satisfactory result, given the complexity of the model. 

  



 

   

7. Computational analysis of pressure swing adsorption applied to IGCC 

power plants 

Rebeca A. Azpiri Solares*, Douglas Soares, Jason Zhenyu Zheng, Joe Wood 

 

School of Chemical Engineering, University of Birmingham 

 

*RAA671@student.bham.ac.uk 

Pressure Swing Adsorption (PSA) is a well-established industrial process, used mainly 
for hydrogen purification and natural gas processing. PSA uses high pressures to 
adsorb gases that are selective for the adsorbent applied in the process and obtain 
purified gases (light products) at the end of a fixed-bed reactor. Then, the pressure in 
the bed is decreased to atmospheric pressures to desorb the previously adsorbed 
gas (heavy products). 

Recently, PSA has been considered as a potential technology for CCS. The main 
challenge when implementing PSA for carbon capture is that both light and heavy 
products must have high purity and recovery levels (over 90%). 

The aim of this study is to analyse the applicability of pre-combustion carbon dioxide 
capture via PSA in an Integrated Gasification Combined Cycle (IGCC) power plant 
using gPROMS ProcessBuilder. IGCC power plants present ideal conditions for the 
implementation of the PSA process, since flue gases are already at high pressures 
before combustion and carbon dioxide feed partial pressures are higher than in post-
combustion. 

A sensitivity analysis applied to a custom modelled uni-bed PSA process showed that 
the carbon dioxide product purity could be over 90% if the component concentration 
is of around 60% in the feed or the purge pressure is decreased to 0.5 bar. The 
hydrogen purity was over 95% for all the case studies. The multiple-bed modelling 
results showed that the inclusion of a carbon dioxide rinse step before a short purge 
step could increase the product purity to over 90%. 

 

  



 

   

8. Moving bed temperature swing adsorption for CO2 capture from a 
natural gas combined cycle power plant 

 

Giorgia Mondino*1,2, Lars O. Nord1, Carlos A. Grande2, Richard Blom2 
 

1. NTNU, Department of Energy and Process Engineering, Trondheim, Norway 

2. SINTEF Industry, Oslo, Norway 

 

* Giorgia.Mondino@sintef.no 

This work considers the utilisation of a Moving Bed Temperature Swing Adsorption 
(MBTSA) process for post-combustion CO2 capture in the context of Natural Gas 
Combined Cycle (NGCC) power plants. 

A detailed mathematical model consisting of energy, mass and momentum balances 
was implemented in gPROMS ModelBuilder, in order to investigate the system 
behaviour under different operating conditions and design parameters. The set of 
coupled differential equations, implemented for each section of the moving bed 
(adsorption, desorption and cooling section), has to be solved simultaneously for 
continuous process simulations. For this purpose, the individual units were 
connected to each other in a “composite model” flowsheet. With the gPROMS 
composite model approach, the different sections of the moving bed communicate 
with each other through specifically designed variable-ports. The purpose of these 
inlet-outlet ports is to transfer certain model variables (e.g. concentrations, 
temperature, pressure) at the boundary of the corresponding section-space domain, 
so that the model instances can exchange information with the adjacent model 
instances during simulation. 

Results show that under the simulated process conditions, the system is suitable for 
capturing CO2 at high purity and high capture rate. The effect of implementing the 
MBTSA process on plant performance was studied, by integrating the capture system 
with a process model of the reference power plant. A detailed analysis of the energy 
use associated with the capture process auxiliaries was performed. Finally, the 
power plant model was used to simulate the same NGCC system coupled with a 
state-of-the-art absorption process, for a direct comparison between the two 
capture technologies. 

  



 

   

9. Parametric analysis and optimisation for exergoeconomic performance 
of a combined system based on SOFC-GT and supercritical carbon dioxide 
Brayton cycle 

Rui Jing*1,2, Yunru Chen1, Yingru Zhao1 

 

1. College of Energy, Xiamen University, Xiamen, China 

2. Department of Chemical Engineering, Imperial College London, London, UK 

 

* r.jing18@imperial.ac.uk 

The intent of this study is to establish a modelling and optimisation framework for 
the integrated system consisting of a solid oxide fuel cell, a gas turbine and a 
supercritical carbon dioxide Brayton cycle. Based on the mathematical model built in 
gPROMS, a parametric analysis is investigated to determine the impacts of several 
key parameters on the system exergoeconomic performance. The results show that 
there exist different extreme values of the exergy efficiency and levelised cost of 
electricity in some sensitivity curves, respectively. For further improving the 
comprehensive performance of the whole system, a bi-objective optimisation for 
maximising the exergy efficiency and minimising the levelised cost of electricity via 
the ε-constraint approach is investigated. The result obtained indicates that with the 
increase of the exergy efficiency, the levelised cost of electricity shows a moderately 
increasing trend at first and then increases progressively more rapidly. Lastly, the 
Linear Programming Techniques for Multidimensional Analysis of Preference 
decision making approach is employed to select the Pareto optimum solution from 
Pareto frontier. The exergy efficiency and levelised cost of electricity for the Pareto 
optimum solution of the combined system are approximately 68% and 0.057 $ kWh-
1, respectively. 

  



 

   

10. Model driven design in particulate products manufacturing 

Li Ge Wang*1, John Morrissey2, Marina Sousani3, Dana Barrasso4, David Salde5, Kevin 

Hanley2, Jin Y. Ooi2, James D. Litster1 

 

1. Department of Chemical and Biological Engineering, University of Sheffield, UK 

2. Institute for Infrastructure and Environment, School of Engineering, University of Edinburgh, 

UK 

3. DEM Solutions Ltd., Edinburgh, UK 

4. Process System Enterprise Inc., New Jersey, USA 

5. Process System Enterprise Ltd, London, UK 

 

* L.G.Wang@sheffield.ac.uk 

Particulate processes are both ubiquitous and challenging in industrial 
manufacturing. Many particulate processes such as granulation or milling remain 
poorly understood because of the complexity of any typical particulate system. 
Modelling of such particulate systems has become increasingly popular as a powerful 
means to gain insight into the mechanics that govern particulate processes in a 
flexible manner and with user-defined fidelity. However, very few models developed 
within academia have been fully explored and implemented for industrial practice. 
As a result, the full benefits of modelling these particulate systems have not been 
realised. 

This poster aims to develop a framework to enable industry to implement the best 
available models taking twin screw granulation as an exemplar particulate process. A 
hybrid multi-scale modelling framework is developed to predict the granule 
attributes in the TSG, using Discrete Element Method (DEM) to provide particle-scale 
physics and inform the process scale Population Balance Model (PBM). The coupling 
flowsheet between the hybrid DEM and PBM is proposed to demonstrate the 
coupling cycle where the coupling mechanism including building up the coupling 
interface and the multi-scale information passing are described. The DEM-PBM 
coupling framework is built upon the commercial code of DEM in EDEM and the 
commercial code of PBM in gPROMS FormulatedProducts. This developed hybrid 
DEM-PBM coupling framework is applicable to a wide range of particulate processes, 
which provides a model driven design approach to the manufacturing of particulate 
products. 

  



 

   

11. Systematic parameter estimation and model validation of wet-milling 
aided cooling crystallization 

W. Li*, B. Benyahia, C.D. Rielly 

 

Department of Chemical Engineering, Loughborough University, Loughborough, UK 

 

* W.Li@lboro.ac.uk 

 

 

This research explores a systematic methodology to gain an in-depth understanding 
of wet-mill aided crystallization processes. The gPROMS FormulatedProducts 
parameter estimation tool was used to identify the kinetic model parameters and 
simulate the integrated processes using the finite-volume method to solve the 
population balance equations. These milling and crystallization operations involve a 
complex interaction of primary and secondary nucleation, growth and breakage 
mechanisms, which vary in importance over the course of a batch run. For 
parameter estimation purposes the relevant kinetic models are best decoupled, by 
collecting data from well-design experiments that isolate individual size change 
mechanisms, as far as possible. Firstly, the breakage kinetics of seed crystals 
suspended in a saturated solution were investigated using different mill speeds, flow 
rates and rotor-stator geometries. Secondly, primary nucleation and growth kinetics 
were estimated using a series of cooling crystallization experiments, starting from 
unseeded supersaturated solutions (agglomeration was not observed in these 
experiments). Thirdly, secondary nucleation and growth kinetics parameters were 
identified from experimental conditions that were design to avoid breakage and 
primary nucleation. The methodology was applied to estimate the milling and 
crystallization kinetics of paracetamol in isopropanol system as a case study and was 
then extended to the more challenging system of needle-shaped lovastatin crystals 
in ethanol. 



 

   

12. Spherical agglomeration: A perfect option for continuous processing 

of drug components with difficult morphologies 

O. Arjmandi-Tash*, J. D. Tew, S.N.M. Yusoff, K. Pitt, R. M. Smith, J. D. Litster 

 

EPSRC Future Continuous Manufacturing and Advanced Crystallisation Research Hub (CMAC), 

The University of Sheffield, UK 

 

*o.arjmandi-tash@sheffield.ac.uk 

Spherical agglomeration is a size enlargement process which has recently gained 
interest in pharmaceutical industry as it addresses the followability, compressibility 
and packability-related problems of irregular platelet or needle-like crystals by 
forming spherical-shaped agglomerates. Such process is achieved by the addition of 
a binder liquid into a slurry of primary crystals which is often produced by anti-
solvent crystallization. As agglomerates consolidate the crystal product, granulation 
is not required, and direct tabletting may be performed. Accordingly, the spherical 
agglomeration technique has been considered as a potential alternative to wet 
granulation, especially in continuous manufacturing of pharmaceuticals. Currently, 
there is no mechanistic understanding of all the rate processes occurring with regard 
to the primary crystals until the formation of spherical agglomerates. In the current 
study, (a) a novel microfluidic system were proposed and devised to investigate 
wetting and nucleation mechanisms in a spherical agglomeration, and a novel 
mathematical model was developed for the kinetics of immersion nucleation; (b) the 
amount of binder liquid-to-solid ratio (BSR), which is a critical process parameter in 
the design of spherical agglomeration, was redefined according to the ternary phase 
diagram of the system; and (c) a mechanistic model of the process was developed in 
gPROMS FormulatedProducts, which showed a good agreement with the 
experimental data. 

  



 

   

13. The effect of settling on cake filtration performance 

I.S. Fragkopoulos*1, N.A. Mitchell2, T. Mahmud1, P.J. Heggs1, A.E. Bayly1, F.L. Muller1 

 

1. Chemical and Process Engineering, University of Leeds, Leeds, UK 

2. Process Systems Enterprise  Ltd (PSE), London, UK 

 

* I.Fragkopoulos@leeds.ac.uk 

Within the pharmaceutical industry, pressure filtration is the most common 
separation technique and its performance is strongly influenced by the cake 
structure and formation, which in turn are highly dependent on particle properties 
such as the shape and size distribution. Constant pressure cake filtration in systems 
with wide particle size distributions and asymmetrical high aspect ratio particles is 
frequently quite time consuming at scale. Raising the system’s pressure drop can 
accelerate the process, but it may also be counterbalanced by an increase in cake 
compressibility and/or particle breakage, both leading to denser packings. The aim of 
this work is the theoretical investigation of the effect of particle settling on constant 
pressure filtration performance towards the prediction of the scaled-up 
performance. 

An in-house developed “improved t/V” filtration model was used in conjunction with 
high-fidelity experimental data for the estimation of filtration process parameters 
such as medium resistance, specific cake resistance and fraction of solids already 
settled when filtration starts. It was found that 10% of the crystals of interest were 
already settled when filtration was kicked-off. 

With the filtration parameters at hand, a filtration-sedimentation lumped parameter 
model, currently being prototyped in PSE’s gPROMS FormulatedProducts suite, was 
developed and used to show the effect of sedimentation during filtration on the 
process performance. Predicted filtration times at pilot-plant and manufacturing 
scales were found to increase by more than 10% and 15% respectively (for d50s of 
10µm), when taking into account particle settling. 

The support of the Advanced Manufacturing Supply Chain Initiative through the 
funding of the ‘Advanced Digital Design of Pharmaceutical Therapeutics’ (ADDoPT) 
project (Grant No. 14060) is gratefully acknowledged. 

  



 

   

14. Predicting performance of oral dosage forms through dissolution-
hydrolysis-absorption model 

T. Boleslavská*1,2, J. Beránek1, F. Štěpánek2 

 

1. Zentiva, k.s. U Kabelovny, Prague, Czech Republic 

2. University of Chemistry and Technology, Department of Chemical Engineering, Prague, 

Czech Republic 

 

* Tereza.Boleslavska@zentiva.com 

This work aims to gain a better understanding of drug performance through 
modelling the key reaction kinetics that might affect proper absorption of the drug. 
With increasing number of pharmaceutically active compounds being poorly soluble 
drugs, there is an increased need for mechanistic understanding of their 
distributional pathway in vivo. Absorption of the drug is often guided by rate of 
several competing reactions that take place in the gastrointestinal tract. 

Model drug used in this research project is a weak base, classified as a BCS IV 
compound. The absorption of the drug is therefore hindered not only by its poor 
solubility but also poor permeability through the intestinal wall. The model 
compound exhibits pH dependent solubility that can result in precipitation in the 
upper intestine when administered on fasting stomach. Moreover, the drug is 
administered as an ester prodrug that can be prematurely hydrolysed in the 
intestine leading to its precipitation. Finally, strong positive food effect causing 
highly variable exposures was reported for this drug. 

The aim of a present research is to (1) identify the critical properties of the drug 
leading to its poor in vivo performance when administered on fasting stomach, (2) 
study the effect of rate of crucial reactions (i.e. dissolution, precipitation and 
intestinal hydrolysis) on bioavailability of the drug by in silico modelling using 
gPROMS FormulatedProducts software (3) suggest formulation approaches that may 
lead to increased absorption on fasting stomach. 

Special attention is paid to premature intestinal hydrolysis of the ester prodrug. Rate 
of prodrug hydrolysis by pancreatic enzymes in FaSSIF and FeSSIF media is measured 
in the in vitro experiment. These data are then utilized in the dissolution-hydrolysis-
absorption model to estimate the impact of premature prodrug hydrolysis, its 
precipitation, and finally amount absorbed. 

  



 

   

15. The role of advanced computational tools in teaching process systems 
modelling and design classes at UCL 

Federico Galvanin* 

 

Department of Chemical Engineering, University College London, London, United Kingdom 

 

* f.galvanin@ucl.ac.uk 

The development of reliable models of in chemical engineering is required for the 
simulation, design and optimisation of chemical processes. However, modelling and 
simulating complex systems represent a challenging task for students. It requires 
strong analytical skills, maturity on mathematical modelling and knowledge of 
computational tools. Whilst the students tend to learn software programming 
proficiently, they struggle with fundamental modelling aspects of process simulation. 
Often students invoke unphysical/contradictory assumptions in modelling equations 
when tackling complex process design tasks. This leads to sloppy models used in 
optimisation activities which are carried out without critical thinking, and without 
assessing the robustness of the model itself, leading to wrong design conclusions. 

The poster will show how these challenges are tackled at UCL Chemical Engineering 
in a module entitled “Process Systems Modelling & Design”. The course integrates 
chemical engineering fundamentals, training the students in the use of equation-
oriented tools through modelling and programming lectures, weekly tutorials and 
assessed course works. Emphasis is put on the study of process simulation under 
uncertainty by introducing sensitivity analysis, nonlinear parameter estimation 
techniques and Global Systems Analysis (GSA). These techniques are used to build 
realistic models of complex plant items and to quantify the robustness of process 
design assumptions. 

  



 

   

16. Process systems engineering Academic Teaching Highway (PATH) 

Pieter Schmal*, Ananya Chowdhury, Cristian Triana 

 

Process Systems Enterprise Ltd (PSE) 

 

*p.schmal@psenterprise.com 

Many of our customers have told us they rarely see people apply for a job with the 
right modelling experience. First-principles modelling, however, is playing an 
increasing role in industry since tighter profit margins require more 
detailed/customized and dynamic models. At the same time modelling courses in 
universities are typically mostly flowsheeting rather than first-principles modelling. 
One of the often cited problems universities face is the time it takes to develop a 
course. 

PATH is an initiative to help improve the skills and knowledge with respect to process 
modelling in chemical engineering satisfying the needs from industry and academia. 
It does this in several ways:  

First, we have developed training material under the guidance of an Academic 
Advisory Board consisting of people from industry and academia. Secondly we are 
developing How-to videos to help remove the need for teachers to spend time on 
teaching the software during classes. For more advanced topics we have a technical 
webinar series. 

The training material is mostly software agnostic, meaning that the material is not 
specific to any software. The slides and almost all home assignments that are part of 
PATH are software agnostic. The hands-on sessions, templates and solutions for all 
exercises are all based on the gPROMS® platform. Access to the material is free of 
charge for anyone that has teaching licenses of our software. 

The software agnostic material is supplied under a CreativeCommons licence, which 
in short means that users are free to share and adapt the material, but must give 
credit, may not use the material for commercial purposes and must distribute any 
changes or additions under the same licence. 

  



 

   

Model-based Innovation (MBI) Prize 2019  

Every year PSE offers prizes totaling €5000 for the best published papers 

describing the use of our gPROMS® family products in an innovative way or 

in a novel area of application or technology. 

Applications for the 2019 prize will open in June 2019. 

Prize overview 

We offer three Model-Based Innovation prizes: a winner's prize of €3000 and two 

runners-up prizes of €1000 each. 

The research presented in the submitted papers should make substantial use of 

gPROMS modelling using gPROMS family products in order to achieve the results 

described. 

The judges will favor novel applications or application in novel technology areas. 

Each year the prize is announced at a key academic or industrial conference. In 

addition to awarding the prizes, PSE may invite the corresponding authors to present 

the paper at the next PSE APM Forum and to publish a summary page on the PSE 

website, depending on copyright and other considerations. 

If you feel that you have a paper that will qualify for the prize, you are encouraged to 

submit an abstract in June 2019. 

  



 

   

2018 MBI Prize winners and runners-up 

Winner 

The winning publication for the €3000 prize: 

Integrated design of ORC process and working fluid using process flowsheeting 

software and PC-SAFT 

by Johannes Schilling, Andre Bardow of RWTH Aachen University, Germany; 

Joachim Gross of Stuttgart University, Germany 

Published in Proceedings of the IV International Seminar on ORC Power Systems, 

ORC2017, Italy. 

Runners-up 

The publications that were joint winners of the €1000 runners-up prizes: 

Prediction of critical quality attributes and optimisation of continuous dry 

granulation process via flowsheet modelling and experimental validation 

by Seo-Young Park, Shaun C. Galbraith, Huolong Liu, Bumjoon Cha, Zhuangrong 

Huang, Seongkyu Yoon of Department of Chemical Engineering, University of 

Massachusetts, Lowell, MA; HaeWoo Lee of Daegu-Gyeongbuk Medical Innovation 

Foundation (DGMIF), Daegu, South Korea; Thomas O'Connor and Sau Lee of Food 

and Drug Administration, Center for Drug Evaluation and Research, United States 

Published in Powder Technology, Elsevier. 

Feasibility of novel integrated dividing-wall batch reactive distillation processes for 

the synthesis of methyl decanoate 

by Dhia Y. Aqar* of University of Bradford, UK and Ministry of Oil, South Refineries 

Company, Basra, Iraq; Nejat Rahmanian, Iqbal M. Mujtaba of University of Bradford, 

UK 

Published in Separation and Purification Technology, Elsevier. 
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