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Development and Validation of a Virtual Fit
Mask Design
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Components of MBU-20/P
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Respirator Design Based on Average 3D Facial Shape
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Oxygen Mask Design Based on Mask Contour Analysis

Gross et al., 1997)

(

7

A

7|%te| o3

s

160

MBU-20/P

g

A

oto] 471X X4 24

Zl4

=)
—
N

z21

7Hd OrA3 24

20

ohe % £7| OpAZO)

OrA3 7hd %9

A A landmark

e~
ot

o
T

w
£

QrH

9l
e
4t (contour)

3Kk}
'éé:l

3D scan O




Respirator Design Based on Representative Models
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Respirator Fit Assessment
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Quantitative fit testing system  Combined Aircrew Systems Tester
(PORTACOUNT PRO+, TSI Inc., USA) (Gentex Corp,, USA)
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Virtual Fit Assessment Method

*
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 Finite element method (FEM) 7|8t 2 LUXtx QtHlL:  ZHM(interference),
3719 2 &, 44 +4 S simulation

LS-DYNA user input
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Evaluation of fitness Evaluation of air flow and leakage Evaluation of pressure

for full-face gas filtering mask based on CFD-ACE+ and CFD-GEOM Based on LS-DYNA, FEM software
(Piccione and Moyer Jr., 1997) FEM software (Butler, 2009) (Yang et al., 2009; Dai et al., 2011)
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Research ODbjectives
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Approach
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Virtual Fit Assessment Method
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facepiece

S1. data loading

S5. evaluation of fitting S4. adjustment of angle S3. adjustment of horizontal location

and minor adjustment
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Process of Virtual Fitting
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Analysis of Fitness
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Analysis of Fitness (cont’d)

|8
ROl | o
1OF 2
= R

S

nasal side area
zygomatic bone area

1 [

vertical location (mm)

Ergonomic Design
Technology Lab

=

=

17

=N INDUSTRIAL AND MANAGEMENT
ENGINEERING, POSTECH




OM Design Method

S1. Evaluation of fitness based on various faces
with virtual fit assessment method

[terative Design

A\ 4

S2. Design refinement

infiltration distance
20 10 -10

nasal bridge area
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nasal side area

zygomatic bone area

cheek area

chin area

Fitness of current mask
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based on virtual fit assessment method
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Results of Virtual Fit Assessment
(n = 121)
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Usability Testing

e 7HM LA E HAMLHZ prototype HIZ (S EH HE)
« AtAOFA3 H|W I} protocol 7HE
 Pilot test =™ (n = 20)

S1. Introduction

S2. Mask Fitting

\ 4

S3. Evaluation for the current mask

| (counter-balanced)

\

S4. Evaluation for the revised mask

S5. Debriefing

Mask prototype Testing protocol
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Usability Testing Methods

Subjective evaluation — Questionnaire

Discomfortness by pressure, oxygen leakage,
microphone-lip clearance, overall satisfaction
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Example of questionnaire (Fujifilm, Japan)
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Results: Subjective Evaluation
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Y A A0 X g

(pressure index)
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Discussion (1/3)
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Iscussion (2/3)
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Discussion (3/3)
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current OM design

OM design for Korean pilots

current mask revised mask
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Q&A

Thank you for your attention!

edt.postech.ac.kr
mcury@postech.edu

"'Ffr‘,":‘: INDUSTRIAL AND MANAGEMENT 58 d B ri i D
W2 encineerinG, PosTECH Technology Lab




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

