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Deposition Fraction,(-)
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Principle of Particle Deposition
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Mean free path

Pressure: inverse proportion
Temperature: proportion
(diamiter): inverse proportion

AiIr : 70 nm (25degrees centigrade, l1atm)

—~—
AIr : about 103.6 nm (37degrees centigrade, 1atm)

A

Kn=2>=— Where A Is mean free path [m],
o 1 L is representative length [m]




Aerodynamic diameter

Aerodynamic diameter is the diameter of the
unit density sphere that has the same gravitational
settling velocity in air. (MMAD: mass)

Non-spherical particle Spherical particle
d=5.0um, p,=4g/cm?, »=1.36 Jae=8.6pum, p,=1g/cm3
V+15=0.22cm/s V+15=0.22cm/s
Vo, = pyd’g —~d_=d P Same aerodynamically.
18nx PoX
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Schematics of human respiratory tracts
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X-ray abnormal linear
shadow
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large dust particle
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large dust particle
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Dirt and rubbish collectors lung, 17Y8M, Age 51
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Autonomic Nervous System
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Condition of numerical parameters

Analysis feature Transient
: Low, Normal, . _—
Respiratory wave High Realistic Respiration
Time step size, - 0001  TTTT°7° Numerical Analysis
Particle diameter, um 3,5,7,10, 15 (approximated linearly)
Number of particle, - 10000
Initial position of Randomly at inlet Respiration waves.
particle
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Model Construction

.3T-MRI Scanner was usel

MRI images which taken horizontally
and vertically at intervals of 2mm

The condition of imaging of MRI

Pulse Sequence SE (Spin Echo)

Kind of Image T1 weighted

Intensity of static magnetic field, T 0.3

Slice thickness, mm 2

T (FREIETTET), 180 MRI slice data created
TR (Repetition time), s 600 by Rh | NOCeros and PrO-
TE (Echo time), s 20

Modeler.

FA (Flip angle), degree 90




Layer mesh near the wall region

Layer mesh near the wall region.



Results and discussion
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Model validation
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