
 

INTERNSHIP AT BTG BIOLIQUIDS BV 
We need a virtual control room for our innovative 
25 MW biomass-to-liquid plant.  
 
Have you got the skills and drive to help us build it? 

ASSIGNMENT DESCRIPTION  
In 2014 BTG Bioliquids has designed and built Empyro in Hengelo. It is the world’s first commercial scale 

pyrolysis oil production plant. A dynamic process model of certain essential parts of this plant has been built in 

Matlab Simulink and used in the design. However, such a model has been found to be unsuitable for the 

training of operators.  It is therefore necessary, on the basis of the PFDs, P&IDs, other engineering data 

provided and the Simulink model to build an Operator Training Simulator (OTS). Such a system consists of a 

virtual emulation of the already existing Empyro control system linked to a simulation of the process. Such a 

system can simulate standard or abnormal situations where correct operator action is required. 

The previous student has helped us draw up a set of requirements, and to select and purchase software. He 

has also started to build and test the first elements of the plant in this software. Some process components 

(e.g. pipes, valves,.) are present in the software library, however most will need to be modeled manually. This 

modelling requires knowledge in the fields of Chemical Reaction Engineering (CSTR and PFR models) and 

knowledge of Transport Phenomena (modeling of basic heat and mass transfer), Process Equipment Design 

(performance of pumps, heat exchangers, etc..) and thermodynamics (steam generation and use). Some of the 

more challenging components to model include our fluidized bed char combustor, heat recovery boiler and 

steam turbine. 

The design and modelling process should be done methodically an efficiently so other students and engineers 

may continue the work and use the model. In order to train the operators the requirements this OTS must 

meet include: 

1. The interface the operators see in the virtual plant must be exactly the same as that in the real plant. 
 

2. Ability to control the start-up of the whole process from this operator interface. This means: start-up of 
combustor, conveyors, reactors, heat exchangers, etc... 

 
3. The possibility to introduce problems. In order to react adequately, operators need to be trained to 

respond to sudden problems. A valve not opening or closing, char holdup in a tube, sudden rises of 
temperature ... 

 
4. Control the shut-down of the process. In an emergency the reactors have to be shut down in order to 

preserve safety of the personnel. In what order has everything to be shut down, how sudden do you stop 
every section of the factory. 

 
5. The model has to be able to handle different loads. For example, 10%, 50%, 90% and 100% should be 

simulated without any issues  
 

6. Simulate special operating routines. 
 

 
Once the essential parts of the installation have been modeled the results of the simulation will need to be 
verified against the actual behavior of the plant. BTG BioLiquids has designed the Empyro plant so the student 
can draw upon the experience of our engineers, whose experience includes steam generation and use, 
pyrolysis oil production and use, and numerical modelling amongst other. 
 
 
 

https://youtu.be/aX8OidLKBss


 

EDUCATION  
For this internship we are looking for an academic engineering student. This assignment best suits a 

mechanical or chemical engineering student with some experience in (numerical) modelling.  He or she will 

need to have adequate proficiency in either Dutch or English. 

DURATION  
The student will work full-time at BTG BioLiquids’ office in Enschede, The Netherlands starting preferably in 

September 2015. We prefer the duration of the internship to be 6 months, but shorter is possible if required. 

Office hours are 8:30-17:30h and holidays can be arranged informally. 

COMPENSATION  
For the duration of the internship the student will receive a compensation of €225,- per month. 

SUPERVISION  
Daily supervisor will be ir. Ruud Meulenbroek, process engineer at BTG BioLiquids, who holds a masters degree 

in Thermal Engineering from Twente University. Tutor will be ir. Ardy Toussaint who holds a masters degree in 

Thermal Engineering from Delft University.  

CONTACT US  
At BTG BioLiquids we are dedicated to contributing to a more sustainable society by providing a renewable 

alternative to fossil fuels. We foresee a large growth in the years to come as pyrolysis technology will start 

playing a more and more important role in the bioenergy and biofuels domain. To realize this growth we need 

enthusiastic and skilled people in the field of basic- and process engineering and commissioning in the future. 

BTG-BTL is a customer focused hands-on company which is working in the international biomass world and we 

need people who realize this and want to be a part of this. 

If you feel that your talent, drive and skillset could be of value to our company and ambitions, do not hesitate 

to contact us via mail, phone, LinkedIn or twitter. 

Ruud Meulenbroek 

Process engineer BTG Bioliquids BV 

    Josink esweg 34 

         7545 PN, Enschede 

         The Netherlands 

  +31 53 486 1199 

  ruudmeulenbroek 

  ruud.meulenbroek@btg-btl.com 

  www.btg-btl.com 

 @BTG_BTL 

Pyrolysis oil, the sustainable alternative! Follow us now on twitter or subscribe to our newsletter! 

mailto:ruud.meulenbroek@btg-btl.com
http://www.btg-btl.com/
http://www.twitter.com/btg_btl
http://www.btg-btl.com/en/company/news/newsletters


 
 

 

 

 
Pyrolysis process 
 
 

 

 

Empyro plant in Hengelo, The Netherlands.  
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