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Argumentation of choice 
of the studio 

Being involved in the MOR team and competing in the 
Solar Decathlon 2019, I have already learned a lot. For 
the MOR prototype to function at maximum capacity in 
the Netherlands some more research and adjustments are 
needed.  

Graduation project 
Title of the graduation 
project 

Extending the passive periods in smart buildings 

Goal 

Location: MOR prototype, The Green Village, Delft, the Netherlands 

The posed 
problem, 

Buildings are responsible for approximately 40% of energy 
consumption in the EU (European Commission, 2019). Designing 
more efficient buildings and systems is only the first step. In order 
to limit the performance gap between the design and the operating 
building, it is important to make sure these systems are used as 
designed. The behaviour of the residents can impact the energy 
consumption of the building (Hong, Yan, D'Oca, & Chen, 2017). The 
Energy Performance of Buildings Directive (EPBD) of the European 
Commission encourages the use of smarter buildings in order to 
make them operate more efficiently (European Commission, 2019). 

research 
questions and 

To what extent can the building management system help extend 
the passive period to have a positive impact on the energy 
efficiency? 

- Which parameters have the biggest influence?
- What are the comfort conditions that the building

management system has to reach?

- How is the building management system programmed?
- Can simulations optimize these setpoints?

design 
assignment in 
which these 
result.  

Propose an intervention in the building management system of the 
MOR prototype so that it will be able to operate more energy 
efficiently. This intervention is based on measurements of different 
settings for the building management system and the systems it is 



controlling. These measurements will be used in simulations in order 
to run optimizations of the energy usage. 

Process 
Method description  

This research is divided into three research parts: literature study, research and 
conclusion. An overview can be found in figure 1. 

Figure 1: Methodology scheme 

1. Literature study
During the literature study the different systems of the MOR prototype that are
controlled by the building management system are researched. These systems are
programmed in order to improve comfort conditions and energy efficiency. In order
to find the most efficient operation settings the set points of this system can be
changed. The literature study will also provide limits for these setpoints.

2. Research
Per parameter (system) a couple of different setpoints will be chosen to be set during
the measurements. Comfort conditions and energy usage will be measured and



exported from the building management system and its software. Each time 
measurements end, the results will be entered into a simulation, using DesignBuilder, 
Mathlab or Grasshopper (TBD), to see the effect it has on the energy efficiency. After 
the simulation, optimizations for energy usage will be run per parameter in 
ModeFrontier. Repeating this cycle will provide a complete picture of the influence 
every parameter has on the energy efficiency. 
 
3. Conclusion 
Considering all the results an intervention for the MOR prototype will be proposed. 
 

Literature and general practical preference 
American Society of Heating, Refrigerating and Air-Conditioning Engineers. (2018). 

ANSI/ASHRAE Addendum d to ANSI/ASHRAE Standard 62.1-2016: Ventilation for 

Acceptable Indoor Air Quality. New York: The Society. Retrieved 1 7, 2020, from 

https://www.ashrae.org/File%20Library/Technical%20Resources/Standards%20and

%20Guidelines/Standards%20Addenda/62.1-2016/62_1_2016_d_20180302.pdf 

American Society of Heating, Refrigerating and Air-Conditioning Engineers. (2017). 

ANSI/ASHRAE Standard 55: Thermal Environmental Conditions for Human 

Occupancy. New York: The Society. 

Bali, M., Half, D. A., Polle, D., & Spitz, J. (2018). Smart building design: conception, 

planning, realization, and operation. Basel: Birkhäuser. 

Csiba, K. (2016). Energy poverty handbook. Brussels: The Greens/EFA group of the 

European Parliament. 

European Commision. (2018, 06 19). Directive (EU) 2018/844 of the European Parliament 

and of the Council of 30 May 2018 amending Directive 2010/31/EU on the energy 

performance of buildings and Directive 2012/27/EU on energy efficiency. Official 

Journal of the European Union. Retrieved 01 19, 2020, from https://eur-

lex.europa.eu/legal-

content/EN/TXT/?uri=uriserv%3AOJ.L_.2018.156.01.0075.01.ENG 

European Commission. (2019, 12 6). Energy performance of buildings. Retrieved 12 6, 

2019, from European Commission: https://ec.europa.eu/energy/en/topics/energy-

efficiency/energy-performance-of-buildings/overview 

Hong, T., Yan, D., D'Oca, S., & Chen, C.-f. (2017). Ten questions concerning occupant 

behavior in buildings: The big picture. Building and Environment(114), 518-530. 

doi:10.1016/j.buildenv.2016.12.006 

MOR Team. (2019a). Project drawings #7. Delft: Technische universiteit Delft. 

MOR Team. (2019b). Project Manual #7. Technische universiteit Delft, Delft. 

Normcommissie 351074 "Klimaatbeheersing in gebouwen". (2017). NEN-EN 15232-1: 

Energieprestatie van gebouwen - Deel 1: Invloed van gebouwautomatisering, 

regelingen en gebouwbeheer - Modules M10-4,5,6,7,8,9,10. Retrieved 11 29, 2019 



Priva. (2019). Precise building automation for a healthy indoor climate. Retrieved from 

Priva: https://www.priva.com/expertise/building-automation/precise-building-

automation 

Priva. (n.d. b). Priva Blue ID C4 Controller with manual override C-MX34m. Retrieved 11 

26, 2019 

van der Linden, A. C., Boerstra, A. C., Raue, A. K., Kurvers, S. R., & de Dear, R. J. (2006). 

Adaptive temperature limits: A new guideline in The Netherlands: A new approach for 

the assessment of building performance with respect to thermal indoor climate,. 

Energy and Buildings, 38(1), 8-17. doi:10.1016/j.enbuild.2005.02.008. 

Yannovshtchinsky, V., Huijbers, K., & van den Dobbelsteen, A. (2012). Architectuur als 

klimaatmachine : handboek voor duurzaam comfort zonder stekker. Amsterdam: 

SUN. 

 

Reflection 
Relevance   

The MOR project is a smart passive building with a central building management 
system to control and optimize the operation of the active and passive building 
systems and therefor reduce the energy consumption of the building and improve the 
users comfort conditions (MOR Team, 2019). 
 
During the competition the systems in the prototype were set to function in the 
Hungarian climate (Warm-summer humid continental climate according to the 
Köppen climate classification) whereas the Netherlands has a Temperate oceanic 
climate (MOR Team, 2019). Showing that it is possible for the MOR prototype to 
function efficiently in both Hungarian and Dutch climates with only changing the 
settings of the building management system can prove that it will also be able to 
function efficiently when the local climate will change. 
 
Another part of the MOR project is to show the adaptability of buildings. The 
prototype is based on a section of the Marconi towers, which are three office towers 
located in Rotterdam. The prototype shows how these towers can be transformed 
into apartments with the possibility to transform back to offices if the demand from 
the market changes. Because the building management system can be used in 
residential buildings as well as offices or other functions, this can also show that the 
building could change its function and still perform at the most efficient level for that 
function (Priva, 2019). 
 
 

   



Time planning 

Figure 2: Timeline planning 



 


