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P R O F E S S I O N A L  D O C T O R A T E  I N  E N G I N E E R I N G  

A  lab scale model is an experimental system at a smaller scale that replicates the 

environment of the production scale system. Specifically, the operating condi-

tions and system configuration at the lab scale mimic the dominant mechanisms at 

the production scale to obtain similar outputs. It is important to develop a lab scale 

model that correctly represents the phenomena that occur at the larger scale, be-

cause it affords the opportunity to test critical parameters or proposed changes to 

the production process that may affect product quality in a more immediate and 

cost-effective manner.  

The objective of my project is to generate lab scale models for the upstream fermen-

tation process for two product lines, with the scope limited to the bioreactor unit. 

These models are to be tested in proof-of-concept experiments to investigate the 

similarity of the lab scale outputs to production-scale historical data. The outputs 

are defined as cell culture performance and product quality attributes. Finally, the 

business case of using a lab scale experimental system is to be evaluated. 

To generate a lab scale model, an appropriate scale-

down approach needs to be implemented that fits 

within the timeline and objectives of the company. 

Scale-down analyses range from a black-box to a full 

mechanistic approach, with regime analysis chosen 

for scale-down. In this approach, each mechanism at 

the production scale is translated into a characteris-

tic time. Then, the characteristic times are compared 

to determine the relationship of various mechanisms 

with each other. Finally, the relationships of relevant 

characteristic times are kept constant across the 

scales. Once the relationship of the characteristic 

times for these three mechanisms are quantified at 

the production scale, recommendations for the ap-

propriate parameters and bioreactor configuration 

are given in the lab scale, which mimic the characteristic time relationship previous-

ly determined at production scale. Subsequently, this method is repeated for all rele-

vant mechanisms. Ultimately, the lab scale model that has the same characteristic 

time relationship as the production scale is obtained. This model can be later opti-

mized to improve the operating conditions at the production scale to maximize 

productivity while also mitigating costs.   

Reduced scale models for upstream Biopharmaceutical 

production - Roman Agustin (Janssen Biologics B.V.) 
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Winter has come with a 

vengeance and spared 

none. This edition of 

the newsletter is filled 

with some heart warm-

ing anecdotes of PDEng 

life. With the welcome 

of the new trainees we 

kick off the year and set 

our sights on new ad-

ventures, GDPs, IDPs, 

trips and 

fun events.  

IT’S ALIVE! 

We proudly announce that 

the new DIDEA website is 

up and running! 

We invite you to come 

and check it out! 

www.didea.tudelft.nl 
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CO2 Capture Technology assessment - Adi Fatahillah, Frank Sauerhöfer and Miguel Sánchez 
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PDEng Graduation Ceremony 

G lobal warming resulting from the emission of greenhouse gases, 

such as CO2, has received special attention in the last decades. 

Companies, like Shell have recognized it as a global problem that direct-

ly affects its businesses operations. Among the several strategies to tack-

le this problem,  Carbon Capture and Storage (CCS) is one that has gar-

nered significant interest. The most applicable technology for CCS is the 

chemical absorption of CO2 using aqueous alkanolamines. However, new 

breakthrough technologies are needed to reduce the energy consumption 

of capturing CO2, and overcome the downsides of absorption. According-

ly, Shell is developing a new process based on the use of a solid sorbent 

(the benchmark of the GDP project). However, this technology faces 

some challenges. To address these challenges, Shell has proposed three 

new process concepts which have been evaluated using five benchmark-

ing indicators: footprint, CO2 capture efficiency, specific energy con-

sumption, number of pieces of equipment and construction material re-

quirements. After doing the calculations it has been seen that only one 

of the concepts has the potential of performing better than the current 

benchmark. Furthermore, a risk assessment of the three proposed con-

cepts has been carried out in order to check the possible issues during operation and to plan the action points 

to be performed in case one of these problems arises. Finally, three new process concepts have been alternative-

ly proposed so that they can be further studied and developed.   

T his past December, the PDEng family saw ten of its best and brightest earn their diplomas in the bi-annual 

Graduation Ceremony . This prestigious event, the first held in the Kronigzaal of the new TNW building, 

was attended by friends, family, PDEng staff and current trainees. Following an introductory speech, each grad-

uate delivered a short summary of their Individual Design Project and their experience in the PDEng pro-

gramme. After the presentations, their respective supervisors gave brief remarks including their experience work-

ing with the trainees and their best wishes for their future endeavours. The rather formal proceeding was unex-

pectedly interrupted by a surprise tribute to the Programme Director,  Pieter Swinkels, from the Technologisch 

Gezelschaap  for his involvement in their activities. As this honourable celebration came to a close, 3 PED grad-

uates, 2 CPD graduates and 5 BPE graduates grabbed their Di-

plomas with glee and mighty strength, eager and ready to march 

out into the world and design the future! However, not before 

going out for a borrel. 

 

Process & Equipment Design 

Rita FERREIRA TAVARES 

Francesco SEBASTIANI 

Haregewoin Woldeamanuel GEBRE 

Chemical Product Design 

Aurélie NONCLERCQ 

Davide VALDANI 

Bioprocess Engineering 

Miguel PERDIGAO DA SILVA 

Catarina SANTOS 

Ariana BAMPOULI 

Constança SILVA 

Elizabeth VALENTIN 

List of graduate trainees 



 

Visit to CRODA  

Social events 

T he Promotional Committee of DIDEA organised a trip to CRODA, a British multinational company that 

produces specialty chemicals and has a production plant in Gouda. The half-day trip included a tour of the 

site and presentations regarding many aspects of the company. After a brief introduction to the company, one of 

the lead engineers broadly explained the sustainable project for which they had been working. It involves the 

anaerobic digestion of glycerine in aqueous solution obtained by the esterification of fatty acids, allowing the site 

to produce large amounts of high quality biogas. 

The quality of the project earned them the recog-

nition of the European Union, being one of the 

sustainable models to follow regarding waste 

treatment. 

The rest of the presentations included a presenta-

tion about Inherent Process Safety and Safety, 

Health and Environment, as well as a presenta-

tion of the PDEng for the company where a re-

cently graduated trainee introduced all our skills 

and virtues for working at such companies.  

A rubastraat was once again the location for a 

crazy PDEng party… I mean, a PDEng’s social 

event. Although a bit late in the season, the PDEng 

family celebrated Sinterklaas on December 16th. 

Around 15 trainees participated in the now tradi-

tional Christmas game. Every attendee was asked to 

bring two wrapped gifts (ask for the inside joke, it’s 

awesome). After a couple of hours of anxiety and 

despair, all gifts were distributed among the happy 

participants and finally opened. The gifts were as 

colourful as they were varied, some of them were 

even useful, while some others were oddly shaped 

and somewhat naughty – such as a gun-shaped toilet 

scrubber, and a very, very inappropriate mug –. The 

party followed its course with Christmas songs and 

karaoke, finishing with the Latin crew dancing all 

over the place and a Christmas tree half-way sown 

in the garden.   

Sinterklaas 

T he unforgiving Dutch Winter is probably not 

be the best season to go out. One would ra-

ther, for instance, stay at home and have a rest or 

even bury one’s nose into the books, if one were so 

adventurous. However, in spite of the unforgiving 

climate, we couldn’t pass on the opportunity to 

attend the temporary –and controversial– exhibi-

tion of one the most famous (yet anonymous) 

graffiti artist of our times: "The Art of Banksy". 

Drawn by the sickly sweet stench of politics and 

revolution, on December 18th 2016, several PDEngs 

ventured into the beautiful Beurs van Berlage 

building in Amsterdam’s city centre to try answer 

one question: who is Banksy? The truth is… no-

body outside his inner circle knows. Is he an artist? 

Is he a criminal? A rebel or a clown? Or maybe, 

just maybe… he is just a reflection of what is wrong 

with the world around us and yet, we’ve all cho-

sen to forget. 

The answer, 

we leave up 

to you. 

Bansky exhibition 
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UPCOMING EVENTS 

Table tennis championship 

Tips for the new trainees 

PDEng Newsletter — February 2017 (Winter Edition) 

Editors:  Noelia Gudiño, Rod Sandoval, Miguel Martín, Easwaran Krishnamurthy and Sara Astilleros (we are hiring!) 

didea-TNW@tudelft.nl www.didea.tudelft.nl  www.facebook.com/DIDEATUDelft   

Kill them with kindness… Welcome Event 

Sanquin plasma visit DIDEA Board Elections International dinner 

W elcoming freshly recruited PDEngs is, by far, 

one of the most expected events amongst the 

older trainees. The Welcome Event took place on the 

2nd of February, in the Applied Sciences Building at 

TU Delft. Many guests took part in the reception, giv-

ing newly arrived trainees a warm and comfortable 

welcome. 

Both the programme director and the DIDEA Board 

delivered presentations that covered a wide array of 

topics of interest for the new arrivals. Pieter Swinkels introduced the PDEng and what to expect from it: multi-

disciplinarity, problem-solving and creativity by means of applying previously acquired technical skills. The 

DIDEA board encouraged the new members to take part in the many committees that form this association to 

increase the opportunities and the experience of the PDEngs as well as those of the alumni.  

To get the new trainees acquainted, not only with each other but with the veterans as well, a few ice-breaking 

games were (forcibly) played during the morning; in the afternoon the just landed introduced themselves, their 

backgrounds, origins, hobbies, and interests to the rest of the PDEng pack. The multiple nationalities and differ-

ent experiences that comprise this new batch will undoubtedly further 

enrich the programme. The previous PDEngs also contributed to the pro-

ceedings by preparing a quiz about Delft, the TU and the PDEng life in 

general, including many questions which gave the newcomers a bit of a 

sneak-peak into the kind of life that awaits them; not only work of 

course, but also lots of fun and social events as well as trips and other fun 

gatherings.  

The formal event was closed with a buffet dinner after which all the 

PDEngs (minus the very editor of this article) gathered at De Ruif café in 

the city centre to toast to the arrival of the new members of our family.  
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 “Hours of study per ECTS  - 28, Hours of study per week – 40, Hours at the coffee machine – countless. For 

everything else, there is a RESIT!” 

 “There is a reason it was named the Delft Design Template – DDT. WAKE UP SHEEPLE!” 

 “You do get paid but for all intents and purposes, you are a STUDENT. Grab those discounts whenever!” 

 “Triple L: Leo for sandwiches, Lelie for ice cream, and Locus Publicus for beer”  

 “If you think it’s going to rain… it will, and if you think it won’t… it will!” 

 “Don’t trust NS. That’s it.” 

mailto:didea-TNW@tudelft.nl?subject=information
http://www.didea.tudelft.nl
http://www.facebook.com/DIDEATUDelft

