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PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Towards Circular Aircraft Interiors: A Color, Material and Finish (CMF) Design using Nanocellulose Foam seating in the Embraer E-Jet E2

Project title

Please state the title of your graduation project (above). Keep the title compact and simple. Do not use abbreviations. The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

The aviation industry faces mounting pressure to reduce its environmental footprint while maintaining safety, comfort, and
competitive advantage. Interior design, and specifically the application of Color, Material, and Finish (CMF), plays a critical
role in shaping passenger experience, sustainability outcomes, and airline brand identity. Within this domain, Embraer, the
world’s third-largest commercial aircraft manufacturer, has positioned its E-Jets E2 series as a next-generation regional
aircraft platform, balancing efficiency with passenger comfort.

At the same time, emerging material innovations such as bio-based plastics and composites, recycled plastics and textiles,
leather alternatives, and natural fibers, offer opportunities to introduce sustainable, lightweight, and visually appealing
alternatives to conventional interior materials. Specifically, | would like to focus this research on the implementation of
nanocellulose foam, cultivated through bacterial fermentation. Developed in collaboration with TU Delft’s Foamlab, this
bio-based foam demonstrates potential benefits in terms of circularity, passenger experience and novel design aesthetics.

The key stakeholders in this context include Embraer (seeking to strengthen its sustainable innovation pipeline and
passenger experience), airline operators (balancing cost, safety, durability, and brand image), and passengers (who demand
comfort and meaningful environmental responsibility). Opportunities lie in demonstrating material feasibility, translating
scientific innovation into design solutions, and showcasing CMF strategies that reinforce Embraer’s ambitions in sustainable
aviation. Limitations include regulatory constraints, safety certification requirements, and the limited timeframe of 100
working days to explore and test a credible proof-of-concept.
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Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

Current aircraft interiors rely heavily on petrochemical-based foams, textiles, plastics, and laminates, which are
resource-intensive, difficult to recycle and misaligned with the aviation industry’s push toward a smaller environmental
footprint. While Embraer invests in efficiency improvements at the level of aerodynamics and propulsion, less emphasis has
been placed on material-driven sustainability in cabin design.

Nanocellulose foam offers a compelling alternative due to its bio-based origin, lightweight structure, and aesthetic versatility.
However, its application within aircraft interiors is unexplored: its mechanical properties, CMF translation, and passenger
experience implications remain untested in the aviation context. This gap represents both a challenge and an opportunity.

The problem, therefore, is how to integrate emerging materials with a smaller environmental footprint into Embraer's E-Jets
E2 interior in a way that is feasible and adds value to Embraer, airline operators, and passenger. This project will explore
nanocellusoe foam primarily as an inner seating material, tested in combination with CMF layers on top. Depending on
prototype feasibility, the foam may also be applied on the outer design. The ambition is to build a mid- to high fidelity
prototype realistic for testing passenger experience and sustainability/circularity.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design a 3-class aviation interior CMF design that integrates Foamlab's nanocellulose foam in the seating
for Embraer.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

The project begins with a literature study on emerging materials and a benchmark of sustainable aircraft and automotive
CMF design. From these insights, CMF concepts will be developed for the three cabin classes, including moodboards, color
palettes, and interior renderings.

Prototyping will involve integrating Foamlab's nanocellulose foam into a seating structure, combined with complementary
materials. Depending on seat access, the goal is a mid-to high fidelity prototype realistic for testing with passenger
experience.

Digital visualization will involve 3D modelling of a (new) chair using Foamlab’s nanocellulose foam and rendering the
proposed colors and materials within the E2 interior. Analog visualization will consist of physical material trays showcasing
sourced samples in the right proportion. Concepts will be compliant with regulatory, commercial, and brand requirements.
The final deliverable is a build book detailing materials, suppliers, and specifications for each class, providing Embraer with a
clear CMF design and strategy.



Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. Please indicate periods of part-time
activities and/or periods of not spending time on your graduation project, if any (for instance because of holidays or parallel
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting Around 12 Septembet Project may need to be scheduled part-time.

Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 7-11-2025

For how many project weeks

Number of project days per week

Green light meeting 2 jan 2026

Comments:

Graduation ceremony 30 jan 2026

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

| wish to start this project because it combines my passion for mobility and CMF design with the opportunity to apply
sustainable material innovations in the aviation industry. This project allows me to integrate my background in 3D rendering,
material visualization, and CMF strategy with my network of manufacturers and expert CMF designers from both automotive
and aviation. My studies in automotive CMF design at ArtCenter College of Design in Los Angeles provide a strong foundation
for this project. With prior experience as a freelance designer for companies such as IMC Trading, Heijmans, and Givaudan, |
bring structured, independent project execution and the ability to collaborate effectively with professionals. Supported by TU
Delft’s academic methods, | aim to deliver a design outcome that bridges research, material innovation, prototyping testing,
and design visualisation.

Alongside the graduation objectives, | want to further develop these specific design skills:
1. Advance 3D modelling capabilities.
2. Improve rendering skills, exploring Blender (and KeyShot)
3. Deepen expertise in Adobe Substance for CMF applications.
4. Strengthen prototyping skills for material and design visualization.

This project will enable me to prove my competencies as a CMF designer and sustainable innovator while expanding my
technical and creative toolkit.



	PB student#: 4832922
	PB student name: Vera Klerken
	Project titel: Towards Circular Aircraft Interiors: A Color, Material and Finish (CMF) Design using Nanocellulose Foam seating in the Embraer E-Jet E2
	introductie textveld: The aviation industry faces mounting pressure to reduce its environmental footprint while maintaining safety, comfort, and competitive advantage. Interior design, and specifically the application of Color, Material, and Finish (CMF), plays a critical role in shaping passenger experience, sustainability outcomes, and airline brand identity. Within this domain, Embraer, the world’s third-largest commercial aircraft manufacturer, has positioned its E-Jets E2 series as a next-generation regional aircraft platform, balancing efficiency with passenger comfort.
 
At the same time, emerging material innovations such as bio-based plastics and composites, recycled plastics and textiles, leather alternatives, and natural fibers, offer opportunities to introduce sustainable, lightweight, and visually appealing alternatives to conventional interior materials. Specifically, I would like to focus this research on the implementation of nanocellulose foam, cultivated through bacterial fermentation. Developed in collaboration with TU Delft’s Foamlab, this bio-based foam demonstrates potential benefits in terms of circularity, passenger experience and novel design aesthetics.
 
The key stakeholders in this context include Embraer (seeking to strengthen its sustainable innovation pipeline and passenger experience), airline operators (balancing cost, safety, durability, and brand image), and passengers (who demand comfort and meaningful environmental responsibility). Opportunities lie in demonstrating material feasibility, translating scientific innovation into design solutions, and showcasing CMF strategies that reinforce Embraer’s ambitions in sustainable aviation. Limitations include regulatory constraints, safety certification requirements, and the limited timeframe of 100 working days to explore and test a credible proof-of-concept.
	Problem definition: Current aircraft interiors rely heavily on petrochemical-based foams, textiles, plastics, and laminates, which are resource-intensive, difficult to recycle and misaligned with the aviation industry’s push toward a smaller environmental footprint. While Embraer invests in efficiency improvements at the level of aerodynamics and propulsion, less emphasis has been placed on material-driven sustainability in cabin design.
 
Nanocellulose foam offers a compelling alternative due to its bio-based origin, lightweight structure, and aesthetic versatility. However, its application within aircraft interiors is unexplored: its mechanical properties, CMF translation, and passenger experience implications remain untested in the aviation context. This gap represents both a challenge and an opportunity.
 
The problem, therefore, is how to integrate emerging materials with a smaller environmental footprint into Embraer's E-Jets E2 interior in a way that is feasible and adds value to Embraer, airline operators, and passenger. This project will explore nanocellusoe foam primarily as an inner seating material, tested in combination with CMF layers on top. Depending on prototype feasibility, the foam may also be applied on the outer design. The ambition is to build a mid- to high fidelity prototype realistic for testing passenger experience and sustainability/circularity. 
	Assignment: Design a  3-class aviation interior CMF design that integrates Foamlab's nanocellulose foam in the seating for Embraer.
	assignment vervolg: The project begins with a literature study on emerging materials and a benchmark of sustainable aircraft and automotive CMF design. From these insights, CMF concepts will be developed for the three cabin classes, including moodboards, color palettes, and interior renderings.
Prototyping will involve integrating Foamlab's nanocellulose foam into a seating structure, combined with complementary materials. Depending on seat access, the goal is a mid-to high fidelity prototype realistic for testing with passenger experience. 
Digital visualization will involve 3D modelling of a (new) chair using Foamlab’s nanocellulose foam and rendering the proposed colors and materials within the E2 interior. Analog visualization will consist of physical material trays showcasing sourced samples in the right proportion. Concepts will be compliant with regulatory, commercial, and brand requirements. The final deliverable is a build book detailing materials, suppliers, and specifications for each class, providing Embraer with a clear CMF design and strategy.
	Date Kick off: Around 12 September
	date Mid-term: 7-11-2025
	Date Green light: 2 jan 2026
	Date ceremony: 30 jan 2026
	project part-time: Off
	# of project weeks parttime: 
	project days week: 
	Text56: 
	motivation and personal ambitions: I wish to start this project because it combines my passion for mobility and CMF design with the opportunity to apply sustainable material innovations in the aviation industry. This project allows me to integrate my background in 3D rendering, material visualization, and CMF strategy with my network of manufacturers and expert CMF designers from both automotive and aviation. My studies in automotive CMF design at ArtCenter College of Design in Los Angeles provide a strong foundation for this project. With prior experience as a freelance designer for companies such as IMC Trading, Heijmans, and Givaudan, I bring structured, independent project execution and the ability to collaborate effectively with professionals. Supported by TU Delft’s academic methods, I aim to deliver a design outcome that bridges research, material innovation, prototyping testing, and design visualisation.
 
Alongside the graduation objectives, I want to further develop these specific design skills:
         1.         Advance 3D modelling capabilities.
         2.         Improve rendering skills, exploring Blender (and KeyShot)
         3.         Deepen expertise in Adobe Substance for CMF applications.
         4.         Strengthen prototyping skills for material and design visualization.
 
This project will enable me to prove my competencies as a CMF designer and sustainable innovator while expanding my technical and creative toolkit.


