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Develop a novel concept to prevent respiratory diseases inside the
specific working environment of a coating plant.

Design and prototype a plurisensorial wearable device with protective
purpose, able to detect the air quality and the health conditions of the
workers.

Exploiting technological solutions already/today adopted in medical field
(i.e wearable monitoring systems for physiological parameters) and
military one (i.e the electronic nose developed by Nasa)

Create a wearable interface for monitoringthewor ker s6 heal
and surrounding environment potential risk sources, giving him/her
useful real time information and/or alarms;
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A Partner 1: Department of Design from Politecnico di Milano
(Coordinator)

A Partner 2: Department of Design Engineering from Delft University of
Technology

A Partner 3: Comftech S.r.l.
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We care with Comfortable Technology
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Workpackages
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A State of art of the IPD (individual protection devices) used for respiratory
system and safety solutions applied in working places

Adequacy/suitability

Respirators

RPE type
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Full face mask -

Disposable half | Reusable Reusable half Full face mask - Powered mask | Powered
mask - particle | half mask - mask - gas/ particle filter gas/vapour filter hoods/helmets
filter* particle filter vapour filter
Effective for particles v 4 X v X Vo v
Effective for gas/vapour | ¥ X v X v v e
Continuous wear time Lessthan 1 hr Lessthan 1 hr Lessthan 1 hr Lessthan 1 hr Lessthan 1 hr More than 1 hr More than 1 hr
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A Select material systems which can measure respiration in an
unobtrusive way

All stretchable and conductive

4 materials tested:

A MedTex130

A MedTex180

A LessEMF stretch conductive
fabric

A Black carbon rubber chord
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Main Findings:

Changes in resistance of conductive textile are not suited for stretch
measurements

The conductive carbon rubber is too thick (comfort reduction) and too stiff
(wrinkling and bad stress transfer)

Inductivity does not work well due to too much interference when close to
the body

MedTex130

Results
3.5
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Search for sensor methods

Selected sensor method: Capacitive sensing

Use capacitive changes between moving conductive rigid tissues
Working principle:
- Make structure of two overlapping conductive layers

attached to stretchable textile

- Change in overlap area shows as change in capacity

. Electrodes _
"T F* Non-stretchable Fabric

Stretchable Fabric __ |

.

Non-stretchable Fabric l —_ Stretchable Fabric
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Search for sensor methods
A Building of own sensor
1. Non-stretchable conductive electrode fabric with conductive wire

2. Glued to stretchable non-conductive fabric (polyester/elastane)
3. Separate from 2" electrode by non conductive fabric

Conductive thread

Non-conductive thread

Stretchable fabric

Medium electrode

Small electrode
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Objectives:

Figure out needs and requirements from the end-users. The aim is to
understand the people for whom the project will be designed and the
context in which the system will be used.

Task 1: Identification of the users

Task 2: Analysis Method

WP 4

Task 3: Observation

Task 4: Interviews
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Task 2: Analysis Method (Questionnaire)

The questionnaire was framed in four (4) main topics:
1. Working activity and protective equipment

2. Maskods aesconf@tt i ¢ and

3. Safety perception

4. Personal devices
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Task 3 : Observation

Two typologies of Mask:

Disposable:
Powder Paints
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Reusable (with active carbon filters):
Liquid Paints

sofer- |l
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Task 3 : Observation

A The worker uses the mask in case he needs to paint complex geometry
that usually generates a cloud varnish so-callediover pr ay

A They use the mask just in very hazardous situation, such as inside big
components.

A The decision of wearing the mask in based on personal perception
(when they smell bad odour or see and feel the overspray).
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Task 4 : Interviews

1. Working activity and protective equipment

A Workers decide by them-selves when to wear the mask.

A The mask is personal and they use to storage it in a drawer.

A Maskodéds average ubourng hours/ day 1
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Task 4 : Interviews
2 . M aasskhétis and comfort

A They would like a new mask designed with more attention to the
wearability, material (breathable) and to the connection to the face.

» \

% - gl
&\"ﬁ: &y,
e
ASkin irritation A Inappropriate
ASigns left on the face (not- breathable)
Aviask to tight around material
the ears that touches the skin
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Task 4 : Interviews

3. Safety perception

A Most of the interviewees assert they are aware of the level of risk
connected to the work for healthy issues.

A They asserted that the protection level of the mask is good.

A They would like to have information about the quality of the working
place and the personal health condition.

Al dondét want to have any 1in

nil f | had I nformati on | woul dn
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Task 4 : Interviews
4. Personal devices
A Air quality detector

A Information about the expiration of the filters (i.e a counting hours
system)

A They would like to try the personal device to detect the healthy
condition (breathing and heart beat) and have daily (weekly)
Information through an application (or bracelet)

A Theyal | would I i ke to know i1 f 1t06 i
(hazardous condition)
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Sum up

Generally workers prefer not to wear the mask.

Thatis becauset hey t hink their wor (becausen Ot
they think that the factory facilities are designed well enough to protect

them form breathing). Apart from some specific occasion in which they do
wear the mask.

Also, they do not wear the mask because it Is very uncomfortable.

They would like to know more about the health condition of they
working activity.
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Sum up

For this reasons it is confirmed the aim of the research project, that is to
Improve the health condition of workers of paint factories by two action:

A increase the awareness of health condition by monitoring
environment and personal indicators in order to define the working
condition based on objective data;

A improve the comfort of use by redesign the mask or part of it and
choose better materials.




_WP 5: CONCEPT GENERATION A

-An application
1 m to give user dailyfweekly/
7 monthly information
Breathing
WOEH MG AFTRER OOR
+A shirt/belt for the main

l .
»
physiclogical parameters
(breathing and heart rate)
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-A device (electronic nose) to
alert the user about hazardous

situation. ":\,\ .
AR
*Eletronic nose \
Sound

Vibration

Light

-A protective mask with filters
counting/using hours (?)

‘Temperature sensor
@/
saf€na
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Electronic Nose for VOC and CO measurent. i warnin
on

(®) (@) (@)
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Tight T-shirt as underweare
with the textile sensor for
heart rete monitoring.
Short sleeaves T-Shirt tailored
over the tight one with the
memory device attached on.

: ([
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when the mask is off
there is no light

T-shirt made in fabric of
different thickness - tighten in
the zone of the chest for

measuring the breathing rate.

Electronic Nose for VOC and CO measurent.

warning

on
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The Mask with Temperature
sensor that turns on
when itis worn.
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