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V O L U M E  V I  

Delft 
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  

W I N T E R  E D I T I O N  2 0 1 6   

W I N T E R  

has come, and 

almost gone. But 

before we say 

goodbye to the 

long dark days, 

here’s an update 

on what the 

PDEng has been up 

to during the  

colder months! 

 

What’s Inside? 

- Bioprocess GDP 

- History: 25th    

  Anniversary 

- PDEng Recruits 

- PDEng Graduates 

- Pie Recipe 

- Social Events and  

   much more! 

What is the PDEng?What is the PDEng?  

The PDEng is a specialised design traineeship that prepares qualified candidates with Masters’ degrees 

for the challenges inherent in an industry-focused profession. This two year, one-of-a-kind programme 

involves advanced courses that refines the technical knowledge the trainee possesses while improving 

his/her understanding of economical and managerial aspects of design. Supplementing this is a  

cumulative 18 months of hands-on industrial experience where this knowledge is applied. Upon  

graduation, the trainee obtains an innovative attitude, a critical approach, and a capability to solve a 

wide array of practical design challenges. 

Commercial scale deployment & further development of Shell’s Hydrocracker Kinetic ModelCommercial scale deployment & further development of Shell’s Hydrocracker Kinetic Model   

IDP Project by Onur Kavakli — Company: Shell Global Solutions, Amsterdam 

 

 

 

 

 

 

 

Hydrocracker units have become the heart of refineries over the past few decades due to their ability to 

upgrade heavy oils into more valuable products such as naphtha, kerosene, and gas oil with the help of 

hydrogen. Moreover, these units are able to remove nitrogen and sulphur atoms from the oil very  

effectively. With the ever-tightening environmental regulations on transportation fuels, hydrocrackers 

are utilized more and more to meet the demanding specifications.  

Hydrocrackers are complex units due to both chemistry and engineering. Thousands of reactions  

involving hundreds of various molecules happen at the same time. In addition, hydrocrackers are  

capable of processing a wide variety of feedstocks and can utilize different catalysts to meet respective 

market demand. Even small improvements in operating margins for hydrocrackers mean a substantial 

increase in value for the refineries. The complex nature of hydrocracking makes in-depth and smart 

modelling a necessity to properly understand and optimize the units. 

Shell has been working on renewing its in-house hydrocracking model to estimate hydrocracker  

performances and optimize units for the required products in a better way. When finalized, this model 

can be rolled out to various Shell affiliated hydrocrackers. Part of the work required is the deploying 

model at commercial scale and extension of the new model with plant data, hence developing opportu-

nities for improving margins in hydrocracking operation. Another part is validating the deactivation  

parameters based on estimation algorithms. Moreover, the verified model is to be utilized in  

commercial cases, to demonstrate and quantify operational improvements and suggest process  

re-design when there is an opportunity. 

Hydrocracker units are utilized to upgrade various heavy oils to higher value products, such as naphtha and diesel  
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“An apple a day (or in the Mediterranean version “a glass of red wine a meal”) “An apple a day (or in the Mediterranean version “a glass of red wine a meal”)   

keeps the doctor away”keeps the doctor away”--  GDP project — by Pedro Pereira  

Whatever the motto of your diet is, it will very likely promote the consumption of lively coloured fruits and  

vegetables. Many of the health benefits associated with the regular consumption of carrots, apples, grapes,  

cherries, olives, pomegranates and a polychromatic range of fruits and vegetables have been attributed to a class 

of molecules called polyphenols. Polyphenols are secondary metabolites produced by plants which are  

responsible for their colour, antimicrobial activity, and antioxidant protection, among other  

advantageous functions. They can be found in processed foods such as red wine, coffee, tea and chocolate (yes, 

chocolate!). Recent studies have proven that polyphenols have benefits in preventing numerous age-related dis-

eases such as diabetes, Alzheimer’s, and cancer. In light of these findings, the European project BacHBerry (named 

after the high concentration and variety of polyphenols found in berries) aims at identifying promising polyphe-

nols and establishing an economically viable process for their production to increase the health of an  

ageing population. 

The GDP work of Maikel, Marcelo, and Pedro concerned the design of a process for the production and purifica-

tion of individual polyphenols as well as its economic analysis. Currently, polyphenols are obtained from plant 

extracts and they are mainly used as natural food additives, either as colourants or antioxidants. Our approach, 

however, considered their production using microbial fermentation to improve the purity of the product and 

overcome problems raised by plant availability and seasonality. After eval-

uating several design options for the downstream, a chromatography  

operation coupled to the fermenter was chosen to yield a pure and  

concentrated product. The designed process has a capacity of  

1500 kg/yr of each Resveratrol and Pterostilbene, which given their 

purity would be marketed as pharmaceuticals and sold for 10 USD/g. 

Our work also identified the low product titre in the fermentation broth 

as a crucial challenge that the project partners should tackle. 

Technological Curiosities 

When we burn fuels like petroleum during combustion to power our cars, we produce carbon dioxide as a waste 

product that is released into the atmosphere. But what if we could reverse the process, and turn that carbon  

dioxide back into the fuel we need? 

That’s what one team is proposing. Researchers at Arlington claim to have shown that concentrated light, heat, 

and high pressures can convert carbon dioxide and water into usable liquid hydrocarbon fuels, such as petroleum, 

diesel, and kerosene. To demonstrate that their proposal works, the team used a reactor operating at 180-200°C 

and a pressure of 1-6 atmospheres with a catalyst composed of a mixture of cobalt and titanium dioxide. This 

converted carbon dioxide and water into liquid hydrocarbons and oxygen at various yields, although there were a 

lot of by-products. The team noted that in their best run, they could produce 13 percent of useful hydrocarbons 

such as octane (used in petroleum). 

But the big idea is to use sunlight, rather than a reactor, to provide the heat and ener-

gy needed for the reaction to take place. The team suggests this could be achieved 

using parabolic mirrors, leading to a solar-powered reverse combustion system. In an 

age of renewable technologies, though, it might be somewhat difficult to convince 

people that producing new fossil fuels to burn is a good idea. And unless the entire 

world agreed to the switch in fuel production, the net effect would likely still be an 

increase in global carbon dioxide levels. 

 

But who knows. Maybe there’s something here... 
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New PDEngsNew PDEngs  

On the first of February , the PDEng group welcomed 11 new members. It’s a good record for one single batch! They are now 

in the Netherlands soccer squad (neglect FIFA eligibility rules please)! And according to expert predictions, they will change 

equations and FIFA rankings in the next World Cup (wait and see – they are going to be a nightmare for the opponents). Ladies 

and gentlemen, here are the GREAT PDEngs! 

All the team members are new in the Netherlands: 27.3% of the team is Spanish, can you name them? The team is also 36.4% 

Indian and Colombian (with the same shares). It also comprises the best players from Iran, Pakistan, Indonesia and Greece!  

 

PED 

Minu Pious 1 

Pedro Martin Salvador 7 

Nader Javanmardi Nabikandi 3 

Miguel Sanchez Garcia 4 

Frank Sauerhöfer Rodrigo 11 

Adi Fatahillah 6 

CPD 

Zainab Aman 2 

Antigoni Douvali 8 

Ishan Bhagali 9 

BPD 
Luz Naranjo Gómez 10 

Lorena Paz Saavedra 5 

2525thth  Anniversary of PDEngAnniversary of PDEng  

The PDEng programme was created at the 
request of the Dutch high-tech industry, 
due to the need for designers who can de-
velop solutions to complex design prob-
lems. Since its inception, the Process and 
Equipment Design (PED) PDEng has quali-
fied over 180 engineers.  In order to cele-
brate 25 years of design, the DIDEA is in the 
process of organising an event. It envisions 
a conference that will be attended by cur-
rent trainees, alumni, professors and indus-
trial partners of the PDEng programme. 
There will also be exciting presentations, 
workshops and poster sessions!  We will 
keep you updated as the plans progress. 

Graduation Ceremony 2015Graduation Ceremony 2015  

“PDEng is an attitude. PDEng is a lifestyle.” With these words, a moving 

speech for the graduation ceremony  began — a presentation that  

included a snapshot of the grad-

uates’ life.  Also, what keeps us 

motivated during the hardships 

that we all face in this long run 

to the end was pointed out.  

“It is our families, their never-

ending support. It is us, our  

resolve and motivation to stick through to the end. Our professors, with 

their inspiration. It is our colleagues and friends, keeping us pushing for-

ward in every obstacle.  PDEng is an attitude!” — Evangelos.  

PDEng Adventures PDEng Adventures ——  Albert in AthensAlbert in Athens  

“As a part of the PDEng life, I took a winter break in the country I dreamt of since I was a kid: Greece. Being the homeland of 

Aristotle, Socrates, Plato, Zeus, and the Olympians, along with all the extremely friendly people, Greece is perfectly one of 

the best destinations. The first thing I realized when I arrived at Thessaloniki, the city that never wakes up, is that almost 

everything is written in the Greek alphabet (making it a challenge to even find the train station)! On the other hand, be 

aware: Nee means yes in Greek, something I learnt when ordering the 1st meal. After the adventures in Thessaloniki, up next 

was Athens: the city that never sleeps.  

First stop was the magnificent Acropolis, where the delicious food (Pitta gyros) paid 

my sweats. In Athens, you can see each historic age lap into each other, exemplifying 

unique and other-worldly aptitude of beauty. The people there are extremely friend-

ly. I was lucky enough to meet all my Greek PDeng colleagues as well (Panagiotis, 

Ariana, Christina). They gave me the courtesy of their companionship. I could not 

believe that my academic journey could be this fun! Ancient Agora, Areopagus hill, 

Ladadika, Tsureki, and Biefteki will surely steal your heart, as they stole mine. “ 
Can you guess the next destination ?  

(Spring Newsletter edition is not far ) 
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PDEng Newsletter Team- (Winter 2016 Edition) 

Editors:  Ariana Bampouli, Roman Agustin, Albert Santoso, Nader Javanmardi, Minu Pious,  
 Ashwin Fernandes, Adi Fatahillah, Panagiotis Efstathiou, Antigoni Douvali 

Contact us: didea-tnw@tudelft.nl 

Baking Challenge Winner: Baking Challenge Winner:   

Lemon Carlota  Lemon Carlota  by Lorena Origel  

Ingredients:  

1 can of evaporated milk (354 ml) 

1 can of condensed milk (384 ml) 

1 can of heavy cream (250 ml) 

1 ½ or 2 rolls of Maria cookies  

Juice of 6 (if very juicy) or 7 lemons 

Preparation: Place the evaporated milk, heavy cream, and 

condensed cream (in that order) in a blender. Blend for 30-

40 s. Add lemon juice (without the seeds) to the mix and 

blend again. In a baking dish, place a layer of Maria cook-

ies. Cover the layer of cookies with a portion of the mix. 

Repeat the layering process of cookies and mix (as many 

layers as you want). Place the Lemon Carlota in the fridge 

for 5-6 hours. Add fruit or crushed cookies on top if  

desired, and ENJOY!  

MISSION ACCOMPLISHED: MISSION ACCOMPLISHED:   

KARAOKE NIGHT! KARAOKE NIGHT! by JP Garcia  

Nope, it wasn’t like any other Friday night. 

“Let’s Get Loud!”. The PDEngs marched into Thai Princess 

in The Hague on February 26th for a dose of karaoke. 

Armed with their song choices and bolstered by the cheers 

of their colleagues, the trainees sang and danced to their 

heart’s content in what was an enjoyable evening. The 

diversity of backgrounds of the trainees was somehow 

reflected in the various genres each brought to the table: 

ranging from rock, R&B, pop, and anything in between. 

Regardless of their different musical tastes, the trainees 

were united in a single 

goal that night: to have 

all-out fun in the compa-

ny of their colleagues. 

With a beer in hand and 

good music (and voices) 

in the background, they 

got more than the ordi-

nary fun.  

SOCIAL EVENTSSOCIAL EVENTSSOCIAL EVENTS   

Life outside engineeringLife outside engineering——  Part IIPart II 

The second act of the event was a small concert of the 

band The Fultures, consisting of Arie Dezvyanto - rhythm 

guitar, Ashwin Fernandes - vocals and percussion, Catalin 

Patrut - lead guitar, and John Paul Garcia - percussion, 

rhythm guitar and vocals. Their playlist contained some 

well-known songs from Eric Clapton, Green Day, Metalli-

ca, Oasis, Pink Floyd, Queen and the Red Hot Chili  

Peppers. The event could not end without a party, during 

which the dancing and singing abilities of more colleagues 

were discovered. Hopefully they will showcase their  

talents in the event’s next edition. 

 

INTERNATIONAL DINNER 

(MARCH 15, 2016) 

JACOBUS LECTURE- 

DPTI EVENT  

(JUNE 20-21, 2016) 

STUDY TRIP  
(JULY 2016) 

FUTURE EVENTS 

Life outside engineeringLife outside engineering——  Part IPart I  

On the 5th of March 2016, many current and former PDEng 

trainees gathered at one of the DUWO student houses (the 

green boxes) for the first edition of the event Life outside 

engineering, organised by the DIDEA. The event is meant 

to encourage the PDEng community to share their inter-

ests with their colleagues. The event was opened by David 

Pinilla, where he bridged his artistic and technological pas-

sions in a presentation called Johannes Vermeer and gas 

chromatography. During his discourse, David showed how 

analytical chemistry is used to determine if a certain 

painting is fake or not and to better understand the 

painting process. By using X-rays, it is possible to reveal 

that the “Young Woman with Unicorn” was holding a dog 

in her arms in the original image. 

 

 
Raphael, Young Woman with Unicorn (1506).  

Oil on canvas applied to wood.  

 

 

 

LUSTRUM  DAY 

(MAY 24, 2016) 

(REGISTER BY APRIL 29) 
HTTPS://WWW.3TU.NL/SAI/EN/EVENTS/LUSTRUM%20DAY/ 


