IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

In this document the agreements made between student and supervisory team about the student’s IDE Master Graduation Project
are set out. This document may also include involvement of an external client, however does not cover any legal matters student and
client (might) agree upon. Next to that, this document facilitates the required procedural checks:

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name Ji IDE master(s) IPD U Dfl SPD

Initials  ZJ 2" hon-IDE master

Individual programme

Given name Zhenhua (Jen) Ji
(len) (date of approval)

Student number 5830710 Medisign [

HPM

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2" mentor

Chair Jordan Boyle dept./section SDE/MD
mentor Marco Rozendaal dept./section HCD/HICD
2" mentor
client: SUSAG
city: Voorburg country: the Netherland
optional

Company full name: Stichting Uitvoeringsregelingen SAG
comments pany & gsregeling

APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)

Digitally signed by
Jordan Jordan Boyle
Y|
Date: 2024.09.30
Boyl € 12:09:39 +02'00'

Name Jordan Boyle Date 30 Sep 2024 Signature



CHECK ON STUDY PROGRESS

To be filled in by SSC E&SA (Shared Service Centre, Education & Student Affairs), after approval of the project brief by the chair.
The study progress will be checked for a 2" time just before the green light meeting.

Master electives no. of EC accumulated in total EC YES all 15t year master courses passed

Of which, taking conditional requirements into
account, can be part of the exam programme EC NO missing 15t year courses

Comments:

Sign for approval (SSC E&SA)

Name Date Signature

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> to be checked and filled in by IDE’s Board of Examiners

Does the composition of the Supervisory Team Comments:
comply with regulations?

YES Supervisory Team approved

NO Supervisory Team not approved

Based on study progress, students is ... Comments:

ALLOWED to start the graduation project

NOT allowed to start the graduation project

Sign for approval (BoEx)

Name Date Signature



Personal Project Brief — IDE Master Graduation Project

Name student Zhenhua (Jen) Ji Student number 5,830,710

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

. . Wearable Air Curtain for Respiratory Protection from Aerosols and Particulates
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)

Painters,and other industrial workers are often exposed to harmful aerosols and particulates, including sanding dust,
harzards of painting fumes, volatile organical compounds, etc. The exposure poses significant health risks, such as
respiratoty issues and long-term disease, making effective protective solutions is therefore necessary.

The currrent domain of personal protective equipment (PPE) through well-estabilished, faces challenges related to workers
adoption due to discomfort and lack of awareness among certain groups among target users. In many cases, PPE can be
intrusive or limiting workers' productivity, leading to inconsistent use and increase exposure to hazards.

The key stakeholders in this project include workers who require protection, employers who are responsible for providing
safe work enviroment, and regulatory bodies. Therefore, the project will focus on reducing health risks without disrupting
workflow for worker and considering the safety standards such as CE certifications for PPE and medical devices.

Former research from Socially Embedded Robotic Lab and Muzuz indicates some technical limitations such as fan blade
integration, aerodynamics still need refinement, filter still need refinement, and there is cultural barrier for acceptance
among the users. The limitation also involve meeting regulatory standards and addressing the broader range of
enviroments and tasks where the device will be used.

These limitations can be design opportunities for me to improve on. The goals of the project including ehancing both safety
and comfort, encouraging greater adoption, and meeting the regulations for PPE or medical device.



introduction (continued): space for images

image / figure 1 The previous concept design research that | reference from (by Job Nuijen)

As a result of the context mapping research and the analysis of trends and developments in the painting profession, 3 design
opportunities (1. Ensuring Health, 2. Enhancing Craftsmanship and 3. Embracing Uncertainty) were identified

image / figure 2 Previous research by Muzuz



Personal Project Brief — IDE Master Graduation Project

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)

Workers in various industrial enviroments, such as painters, healthcare professionals, welders, are regulary exposed too
harmful aerosols and particulate, including fine dust particles, chemical fumes, viruses and volatile organic compounds.
Prolonged exposure to the contaminants can lead to severe health issues, such as respirartory problems. Although personal
protective equipments such as masks are available, many workers find them uncomfortable and disruptive to their
workflow, leading to inconcistant use or complete avoidance.

Traditional masks often cause discomfort, fog glasses, and restrict breathing, making them impractical for long period of
use. Additionally, research from Muzus shows that the PPE is perceived as uncomfortable, unncecessary, and disruptive for
painters, also pose a resistance to change their current work style and adapt to innovations.

This project aims to address the gap between the concept design and the rules and regulations and actual work practice. To
improve adoption, there is a need for a protective solution that not only needs to be effective but also addresses the
physical discomfort and aligns with worker's values and integrates seamlessly into daily routines without disrupting
workflow or craftmanship.

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 prototype to protect workers from harmful aerosols and particulate to improve workflow intergration for painting workers and
other industrial workers in various workplaces with dust, chemicals, pm 2.5, and virus exposure.

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 research method will combine both qualitative and quantitive approach to develop a wearable aircurtain for protecting
workers from harmful aerosols. The literature research will be first conducted to analyze exisiting technologies, and most
importantly, to examine all rules and regulations related to CE certification for both PPE (Personal Protechtive Equipment)
and medical devices. The requirment list will consider rules and regulations and previous research by Socially Embedded
Robotics Lab.

User research invovling survey and interviews are for gathering insights on needs, culture, and ergonomics considerations.
The product iteration will use Computational Fluid Dynamics simulations, which will be used to simulate airflow dynamics

and partical- blocking efficiency. The protoptypes will be developed and tested for usability, comfort, and aerosol-blocking
effectiveness. User testing and feedback will lead to the future refinement, risk-assessment, and future recommendations.



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 24 Sep 2024 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time O

Mid-term evaluation 17 Dec 2024
For how many project weeks = 30

Number of project days per week | 3,5
Green light meeting 11 Mar 2025
Comments:
4 weeks of breaks are removed from the
working days. Reason for 3.5 days a week: |
Graduation ceremony 8§ Apr 2025 am currently working as teaching assistant
1.5 days a week.

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 | want to use my skills to positively impact health and well-being. During my MSc in
Industrial design, | took several classes focused on medical design, and | aim to address critical health issues though my
graduation project in a meaningful and fullfilling way. The challenge of designing a wearable aircurtain to protect workers
from harmful aerosols sounds challenging in a fun and intricating way, as it allows me to contribute to healthier work
enviroments. Having explored culture aspects in previous projects, | am also eager to tackle how to market the product and
enhance its acceptance.

| consider myself thoughtful and detail-oriented, especially when focusing on specific areas, which makes medical design a
good fit for me. | enjoy taking the time to carefully research and evaluate every detail, ensuring that the product meets the
regulations, mitigate possible risks, and evaluate wether the product can function as intended. This project alligns with my
long-term goal of pursuing a career in research.

Additional, the project allows me to further develop competencies in health-related product design, deepen my
understanding of innovations in wearable technology, and allows me to spend more time on improving my skills in FEM
modeling, making it a valuable learning experience for myself.
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