Graduation Plan

Master of Science Architecture, Urbanism & Building Sciences




Graduation Plan: All tracks

Submit your Graduation Plan to the Board of Examiners (Examencommissie-
BK@tudelft.nl), Mentors and Delegate of the Board of Examiners one week before

P2 at the latest.

The graduation plan consists of at least the following data/segments:

Personal information

Name
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Studio |

Name / Theme AR3AH115, Revitalising Heritage studio (KB the Hague)
Main mentor Dr.-Ing. (Uta) Pottgiesser Design Tutor

Second mentor

Dr. M. (Emeline) Lin Research Tutor

Argumentation of choice
of the studio

Given that my previous design studios in the master's
program have all focused exclusively on new-build
projects, I considered it both evident and valuable to
explore an adaptive reuse project for a change.
Additionally, I have long been intrigued by library
architecture, as it offers a rich opportunity to integrate
one’s architectural expression and personal interests into
a meaningful public program. For these reasons, I am
pleased with my studio choice and believe I am currently
engaged in a highly relevant and intellectually stimulating
research project.

Graduation project

Title of the graduation
project

Sustainable Libraries.

LIGHTING, THE PATH TO KNOWLEDGE:
Enhancing cognitive performance and knowledge
acquisition in future libraries through the lighting
landscape

Goal

Location:

Royal Library in the Hague, the
Netherlands (PR WILLEM-
ALEXANDERHOF 5, 2595 BE Den Haag)

The posed problem,

Libraries have evolved from being
exclusive book repositories to becoming
interactive and dynamic

learning spaces, with a focus on
accessibility, engagement and
adaptability.
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However, the challenge of

creating an environment that optimises
cognitive performance and knowledge
acquisition remains

underexplored in contemporary library
design. A key factor in creating such an
environment is lighting.

The role of lighting extends beyond
mere illumination; it is a crucial factor in
cognitive performance,

user-driven knowledge acquisition, and
overall well-being (Celik et al., 2024).

The static and monotonous nature of
current library environments often fails
to support the

diverse cognitive needs of users. As
Matthijs van der Meulen (intermediary at
the Royal Library of the Netherlands)
notes: ‘Every day is the same here’ and
‘One doesn't notice the seasons here,’
highlighting the lack of adaptive and
dynamic lighting approaches in existing
library environments.

Despite extensive research on the
impact of lighting on cognition in the
workplace and educational

contexts, and several guidelines for
energy-efficient and functional lighting
in buildings being

written, its application within libraries—
particularly heritage buildings such as
the Royal Library in The Hague—
remains underexplored. In this context,
the Royal Library serves as an ideal case
study for exploring how lighting
strategies can be integrated into an
existing heritage building, with the aim
of optimising both the cognitive and
spatial needs of users while respecting
its historical significance.




research questions and

MAIN QUESTION

How can the lighting landscape be
designed to stimulate user-driven
knowledge acquisition and cognitive
performance in the ‘Future Library?

SUB-QUESTIONS

-What is the role of the lighting
landscape in influencing the neurological
processes that drive knowledge
acquisition and cognitive performance in
a library environment?

-What spatial lighting strategies enhance
user-driven knowledge acquisition and
cognitive performance within libraries?
-What are effective lighting strategies to
integrate into the existing structure of
the Royal Library to optimise knowledge
acquisition and cognitive performance?

design assignment in which these result.

A clear research gap exists in linking the
neurological effects of the overall
lighting landscape to its spatial role in
library design and its impact on user-
driven knowledge acquisition and
cognitive performance. This research
aims to address this gap by exploring
how lighting strategies can be optimised
to enhance cognitive performance and
support user-driven knowledge
acquisition in future libraries. Drawing
on insights from neuroscience,
architecture, and case studies, the goal
of this study is to develop an evidence-
based spatial lighting framework that
positions (day)light as a neurological
stimulant. The outcome will contribute
to the discourse on neuroarchitecture
and guide future library design in
aligning spatial lighting with cognitive
needs. This evidence-based lighting
framework will serve as the foundation
for the architectural reimagining of the
Royal Library (KB) in The Hague,
ensuring a clear and traceable
translation from scientific research into
spatial design decisions that enhance
cognitive performance.




Process

Method description

In order to ensure a comprehensive exploration of the research questions, this study
integrates four complementary methodological strategies (mixed-method approach):
literature review, interviews with KB's users, survey with KB’s users, and design-
oriented research. The combination of these methods offers both theoretical insight
and practical contributions, ensuring a comprehensive approach to the research
questions. The next chapter explains how each method will be applied and its role in
the overall research.




Literature and general practical references

To establish a solid theoretical foundation, the study's literature review is structured
around key themes that align with the main and sub-research questions. The
selection of relevant academic and scientific sources is guided by carefully chosen
keywords reflecting the core themes of this study. The primary keyword and main
search term is "Library lighting design," which helps identify research related to
lighting strategies in libraries.

However, as this term alone does not cover all relevant aspects, additional search
terms will be used,

including "Lighting and cognitive performance," "Lighting design for study spaces,"
"Daylight strategies for academic environments," "Library lighting design and user
engagement," "Lighting design in academic

and heritage buildings," "Lighting impact on learning performances," and "Lighting
effect on books."

The literature review is organised around two interconnected domains to provide a
comprehensive

understanding of the topic. First, literature on the impact of (day)light on neurological
processes that

drive knowledge acquisition and cognitive performance will be examined in order to
integrate insights from neuroscience and environmental psychology regarding the
effects of (day)light on knowledge

acquisition and cognitive performance. Second, research on (day)light architectural
design and

concepts will be explored, focusing on how lighting strategies in educational and
cultural environments,

including libraries, can enhance knowledge acquisition and cognitive performance.
These are often

explained through the investigation of usefull case studies, investigating real-world
applications.

To maintain focus and feasibility, the literature study has been based on a carefully
selected pool of

approximately 20 to 30 sources. These sources were selected based on their direct
relevance to the

research questions, as determined by an evaluation of abstracts, methodologies, and
conclusions. The integration of insights from diverse disciplines is intended to provide
a comprehensive understanding of the relationship between daylighting, knowledge
acquisition, cognitive performance, and their architectural

context. Figure 1 presents a matrix of the selected sources that inform this literature
review, highlighting

the associated themes and keywords identified within each source.




AUTHOR AND YEAR REFEREMNCES

Impact of (day)light on neurclogical processes that
drive knowledge acquisition and cognitive parformance
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Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if
applicable), your master track (A ,U,BT,LA,MBE), and your master programme
(MSc AUBS)?

The subject of the present graduation project is concerned with the intersection
of architecture, neuroscience, and lighting design. The decision to enrol in this
studio was motivated by the emphasis on the adaptive reuse of public
architecture, a subject that holds particular importance, particularly in light of
previous experience working exclusively on new-build projects in earlier master's
studios. This graduation studio offers an opportunity to reimagine the Royal
Library. This is achieved not by treating lighting as a purely technical requirement,
but by using it as a primary spatial driver. The project combines this design
context with a scientific exploration of how architectural lighting can function as
both a spatial and neurological tool to support cognitive performance and
knowledge acquisition. In doing so, it is in line with the studio's emphasis on the
development of library design that is both future-proof and sustainable.

2. What is the relevance of your graduation work in the larger social, professional
and scientific framework?
The relevance of this study lies in addressing a critical gap in contemporary library
design by establishing a link between lighting and neurological stimulation, as well
as spatial experience. As libraries continue to evolve from static repositories into
dynamic learning environments, the findings will offer guidance for designing
cognitively supportive and user-oriented lighting strategies, particularly in heritage
contexts such as the Royal Library in The Hague. This case study will demonstrate
how adaptive lighting design can be integrated into an existing architectural
framework.




