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The presented case study shows the final output 
of a one-year long collaborative project. Initially 
evolving out of the author’s personal diploma project 
at the Bartlett School of Architecture in 2016, it was 
further developed together with the author’s former 
thesis tutor Hareth Pochee from Max Fordham in a 
post-programme collaboration. After winning the Max 
Fordham Environmental Design Prize, the research 
continued under the award’s umbrella. When the 
author joined the design, research and teaching group 
Biophile, the team for the project expanded with Barry 
Wark and Maria Knutsson-Hall at Oxford Brookes 
University. The presented work was exhibited at the 
Clerkenwell Gallery during the London Festival of 
Architecture in June 2017. It has been part of The Sun 
and the Moon and Other Memories show amongst 
interdisciplinary works of six other practices from 
London.

Threshold Occupation / Migratory Spaces is a 
collection of concept models, films and explanatory 
drawings that highlight different stages of a form 
finding and exploration process. The research aims 
to investigate the application of computational 
fluid dynamics simulations in early stages of the 
architectural design process. Furthermore, it discusses 
the implications of this design methodology on 
space planning, atmosphere, and thermal comfort. 
Consequently, functions are allocated on a migratory 
basis where comfortable territory is occupied 
according to the currently present environmental 
conditions. What is defined currently as narrow and 
binary threshold between inside and outside, becomes 
an inflated inhabitable spatial condition with varying 
air conditions that gradually change from space to 
space. The conditions are indicated visually by the 
application of thermochromatic elements, which 
visualise temperature and make it perceptible over 

distance to navigate the user through the structure (see 
Figure 3). 

The initial stages of the research were very 
much focussed on the process of learning a new 
piece of software (Autodesk Simulation CFD), not 
commonly used by architects (see Figure 1). This 
stage involved a lot of professional support by an 
external environmental engineer from Max Fordham 
to help with understanding the simulation’s output 
and enable the researcher (back then a student) 
to draw conclusions from the analysis which was 
consequently translated into an architectural design 
strategy. It was important to find a methodology that 
allowed for formal and organisational exploration 
while maintaining a certain research standard. The 
very intangible digital output had to be transformed 
and applied to a building design proposal. It acted as 
a foundation for material tests and try-outs of several 
digital fabrication techniques including: laser-cutting, 
CNC-milling and 3D-printing. Over the course of six 
months the basic tests led to a more sophisticated 
method that culminated in the author’s final diploma 
design project: a public library in Istanbul. The design 
incorporated a system of environmental tectonics, 
altering air flows and their thermal properties by 
applying different surface structures, thicknesses, and 
material-embedded responsiveness.

When the decision was made in 2016, to take the 
research a step further, it was clear, that new external 
input was needed to enhance the process. 

Within the research collective Biophile the 
project’s trajectory was slightly modified to comply 
with the group’s agenda of biophilia in architecture, 
particularly with invisible notions of nature such as 
temperature and humidity. The programmatic scope 
of the proposed architectural manifestation was 
extended to the implementation of plants into the 
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Migratory Spaces 

Migratory Spaces has been part part of the The Sun and the 
Moon and Other Memories show amongst interdisciplinary 
works of six other practices from London in 2017. The 
research aims to investigate the application of computational 
fl uid dynamics simulations in early stages of the architectural 
design process. Furthermore, it discusses the implications 
of this design methodology on space planning, atmosphere, 
and thermal comfort. Consequently, functions are allocated 
on a migratory basis where comfortable territory is occupied 
according to environmental conditions. Those are indicated 
visually by the application of thermochromatic elements, which 
visualise temperature and make it perceptible over distance 
to navigate the user through the structure. The initial stages 
of the research were very much focussed on the process 
of learning a new piece of software, not commonly used by 
architects. This stage involved a lot of professional support 
by an external environmental engineer from Max Fordham to 
help with understanding the simulation’s output and enable 
the researcher to draw conclusions from the analysis which 
was consequently translated into an architectural design 
strategy. Over the course of six months the basic tests led 
to a more sophisticated method. The design incorporated a 
system of environmental tectonics, altering air fl ows and their 
thermal properties by applying di� erent surface structures, 
thicknesses, and material-embedded responsiveness. Within 
the research collective Biophile the project’s trajectory was 
slightly modifi ed to comply with the group’s agenda of biophilia 
in architecture, particularly with invisible notions of nature 
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such as temperature and humidity. The programmatic scope 
of the proposed architectural manifestation was extended to 
the implementation of plants into the environmental design 
process. Plants as an indicator of thermal comfort and 
as active and responsive elements of space making. The 
knowledge of the other members of Biophile about these 
specifi c design theories helped to create a more coherent 
concept. At Oxford Brookes University, the students of Unit 
C investigated dichotomous spaces and threshold conditions 
between inside and outside. The unit’s brief was heavily 
infl uenced by the experimentation which is presented as a 
part of this case study. In early 2017 Biophile was approached 
to exhibit the project in the current format as part of the 
London Festival of Architecture. What started as an individual 
student project in a postgraduate course was continued as 
a collaboration between a young professional architectural 
designer and an engineer. The research was then introduced 
into an undergraduate unit’s brief and further developed within 
a research collective. All stages of the research required 
individuals from di� erent professions as well as in di� erent 
stages of their diverse careers to work together. Every step 
shifted the gravity towards another aspect: from design to 
simulation to biophilia to education to exhibition. Consequently, 
all stages had di� erent outputs which manifested in a variety of 
media; both digital and physical. The collective e� ort pushed 
the project beyond each step’s initial brief and opened new 
possibilities and partnerships.

it in some cases stirred confusion. In other cases, especially 
when the student was genuinely interested in both software 
and principles, the analysis results led to solid environmentally 
informed building designs. It became very clear, that to embed 
digital CFD simulations in a design methodology, knowledge 
about its principles are essential.
Outcomes: Initially the output consisted of physical models, 
digital animations and diagrams. With increasing knowledge 
of digital CFD simulation tools, and the help of an engineer, 
the output shifted towards informed terrain models and multi 
layered building envelopes. The outcomes of the research 
have been suggestive and conceptual physical models as 
well as analysis data that could be used to establish more 
accurate models for calculation and optimisation.
Impact: The process of transition allowed the author to 
expand his professional and academic network. Each step 
fi rst was a project on its own from which new opportunities 
for collaboration arose. As the author’s teaching at Unit C 
at Oxford Brookes University focuses intensively on the use 
of advanced digital tools, the collaborative process further 
allowed all participants to expand their software repertoire 
(including students).

Aims: The presented research project aims to generate a 
deeper understanding of the application of computer aided 
fl uid dynamics at early stages of the design process. The digital 
tools function both in an analytical as well as a generative 
fashion. Further it is investigated how the acquisition of 
knowledge on the use of those tools can bring architects and 
engineers together in a collaborative approach. Finally, the 
knowledge about the use of the software is introduced at an 
architecture degree course at Oxford Brookes and a further 
developed design proposal is exhibited in London during the 
London Festival of Architecture 2017.
Methodology: All stages of the research where a result of the 
previous one and the project presented in this case study did 
not follow a strict methodology. Knowledge was created by 
means of digital fl uid dynamics analysis (Autodesk Simulation 
CFD), digital 3d-modeling (Rhino and Cinema4D) and physical 
model building. Engineers where involved at an early stage. 
The design process was infl uenced by the author’s tutors at 
The Bartlett, Marjan Colletti and Marcos Cruz; Hareth Pochee 
from Max Fordham; Barry Wark and Maria Knutsson-Hall 
from Biophile; and the students of Unit C at Oxford Brookes 
University 16/17. 
Findings: Each step required new input from external 
consultants which during the development of the research 
evolved into close collaborations. The collaborative work 
process and the division into several smaller projects has 
been perceived as very productive and motivating. Introducing 
young students to some of the tools led to di� erent results, as 
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environmental design process. Plants as an indicator of 
thermal comfort and as active and responsive elements 
of space making (see Figure 2). The knowledge of 
the other members of Biophile about these specific 
design theories helped to create a more coherent 
concept. During the academic year of 2016-17 at Oxford 
Brookes University the students of Unit C investigated 
dichotomous spaces and threshold conditions between 
inside and outside. The unit’s brief was heavily 
influenced by the experimentation which is presented 
as a part of this case study. 

In early 2017 Biophile was approached to exhibit 
the project, by this time several papers have been 
successfully submitted to conferences, in the current 
format as part of the London Festival of Architecture. 

All results presented as part of this case study have 
been formed during spring 2017 in a joint effort within 
Biophile under the design lead of Andreas Körner with 
feedback and support from all previous associates. 

What started as an individual student project in a 
postgraduate course was continued as a collaboration 
between a young professional architectural designer 
and an engineer. The research was then introduced into 
an undergraduate unit’s brief and further developed 
within a research collective. All stages of the (still 
ongoing) research required people from different 
professions as well as in different stages of their diverse 
careers to work together. Every step shifted the gravity 
towards another aspect: from design to simulation 
to biophilia to education to exhibition. Consequently 
all stages had different outputs which manifested 
in a variety of media; both digital and physical. The 
collective effort pushed the project beyond each 
step’s initial brief and opened new possibilities and 
partnerships. Finally, the continuation of the research 
would not have been possible without the financial 
support from the Max Fordham Environmental Design 
Prize, which allowed the research to transit from 
a student idea into a promising project involving a 
multitude of interdisciplinary collaborators. 


