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Table. 1-1 General particle size distribution measurement method.
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Fig.1-1 Structure of OPC.
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Fig.1-3 Schematic drawing of cascade impactor.



1-2-3 [FHR7 4 V5

T 1Y JVRLA- O A TR 2 R ERIE M ER T2 2 & mbn Tk Y |
WHEIC L A=T7 1 Y L ORE TIL, XL Tt Sk 123, 1B, B, &
BRI, SZAEY, T UALER ST L o THE DT T, eI ST
L2 L Th R E SN D, IT4F, Nakajima et al. (2015) (3= L) A2FIH L
Teflc/e 7 4 v B & LT, &I & AT Bldisdh 2 U [RER 95 7 4 L IZ ™
T VR AR SE D T & T, RO T 4 v OBEAERERE I X
EOIIZE DR OHELREE LI 7 4 VX B L=, & OWIEKX %
Fig.1-4 IZ"9, 2O 7 4 VZIIEEEE O EFIZED, JEBEZIZEALEE
{ESE TR T OHEDRE LR SEHENTEX D,

[BlfE 7 ¢ V& Tk, Bl E 2T 5720 THEDEELZ(LTEX 50T, [
A AX Y U LT A AV HOREZREST S Z L1280 KRR HE
IZHICHTE s EE xS,

Cylindrical fibrous filter

Aerosol

o
L ~

3

I\
Fig.1-4 Concept of aerosol collection by centrifugal filter. (Nakajima et al. 2015)
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Fig.2-1 Concept of classification with centrifugal filter.
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Table.2-1 Constraints (design parameters) of centrifugal filter

Minimum volumetric flow rate, Q 7 L/min
Inner radius, Ry 10 mm
Outer radius, R2 40 mm
Maximum rotation speed 3000 rpm
Particle size range 0.3-10 um
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Fig.2-2 Schematic diagram of centrifugal filter.
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Fig.2-3 Collection efficiency of centrifugal filter. (u = 2.5 cm/s, D =100 um, ol =
0.002)
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Fig.2-5 Collection efficiency of centrifugal filter. (u = 2.5 cm/s, D =300 um, ol =
0.0012)
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Fig.2-6 Effect of fiber diameter on the total collection efficiency derived from
theoretical calculation as a function of particle diameter.
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Fig.2-7 Collection efficiency of centrifugal filter. (u = 2.5 cm/s, Ds = 200 um, oL =
0.0012)
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Fig.2-10 Effect of filtration velocity on the total collection efficiency derived from
theoretical calculation as a function of particle diameter.
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Fig.2-11 Collection efficiency of centrifugal filter. (u = 2.5 cm/s, D = 200 um, ol =
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Table.2-1 Test filter property

Filter name @) (b)
Fiber diameter, df [um] 140 240
Thickness, L [mm] 40 40
Weight, W [g/m?] 132 131
Packing density, « [-] 0.030 0.030




Fig.3-1 Photographs and microscope photographs of test filter
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1 Orifice
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Dryer _ “Pulley Rotating
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Fig.3-2 Experimental set up

Table 3-2 Experimental Conditions

Inner radius, Ry 10 mm
Outer radius, Rz 40 mm
Filter thickness, L 40 mm
Packing density, a 0.03

Fiber diameter, d¢ 140, 240 um
Air velocity, u 2.5,5.0cm/s
Rotation speed, f 0-2500 rpm
Test particle PSL

Particle diameter, dp 0.5-2.0 um

-2




Table 3-3 Counting cycle

Count no. 1 2 3 4 5 6 7 8 9 10 11
Inlet Cin.1 Cin2 Cins Cina Cins Cine
Outlet Cout,‘l Cout,2 Cout,S Cout,4 Cout,S
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Fig.3-3 Collection efficiency of centrifugal filter (Ds = 140 um, u = 2.5 cm/s)

(b) D; = 240 pm, u =2.5 cm/s
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Fig.3-3 Collection efficiency of centrifugal filter (Ds = 240 um, u = 2.5 cm/s)
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Fig.3-5 Collection efficiency of centrifugal filter (Ds = 240 um, u = 5.0 cm/s)
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Fig.3-6 Collection efficiency of centrifugal filter (Ds = 240 um, u = 5.0 cm/s)
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4-1 EBRFIE
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HLNRE N— 2 NVOEERENROWEZAT > 1o, EBRGAF % Tabled-112777,
AR 71T JIS11 FERMA (B e — L) ZiEEIC L - THBURIEIZ L721&.
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Q=1 L/min Q=3 L/min

Ambient air | OPS |or | Photometer |
Lo c
HEPA Diluter out
|—<D—| | Manometer |
. —a
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Q= -
20 L/min .
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~ Fluidized bed A o .
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Table 4-1 Experimental Conditions



Inner radius, Ry 10 mm

Outer radius, Rz 40 mm

Filter thickness, L 40 mm
Packing density, a 0.03

Fiber diameter, dt 140 pm

Air velocity, u 2.5 cm/s
Rotation speed, f 0-2500 rpm
Test particle JIS-11

Particle concentration C 0.33-5.4 mg/m?®
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Table 4-2 Key of Fig.4-2 and Fig.4-3
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Fig.4-3 Collection efficiency of centrifugal filter (Ds = 240 um, u = 2.5 cm/s)
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Fig.4-5 Size distribution of JIS11 powder measured by OPS, Andersen sampler and
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Fig.4-8 Model of size distribution at entrance and exit of centrifugal filter

1
09 r
08
T 0.7 |
Q.
C" 06 B
O 05 : 0 rpm
-.é ' i 200 rpm
g 04 r 350 rpm
& 0.3 F 600 rpm
900 rpm
0.2 r 1300 rpm
01 F 1800 rpm
w = 2500 rpm
0 i i i PR T S SN | i i M PR T T N 1
0.1 1 10
Dpeq [MM]

Fig.4-9 Penetration curves of polydisperse particle through a centrifugal filter
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Table.2-1 Test filter property

Fiber diameter, df [um] 140
Thickness, L [mm] 40
Weight, W [g/m2] 132
Packing density, o [-] 0.03
Inner radius, R1 [mm] 10
Outer radius, R2 [mm] 40
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Fig.5-2 experimental setup for determining particle resuspension from centrifugal filter

Fig.5-3 Loaded filter with JIS11 and the placement of loaded filter upstreem of clean
filter for particle reentrainment measurement
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Nomenclature

C mass Concentration [kg/m?]
Cec Cunningham’s slip correction factor [-]

d diameter [m]

D diffusion coefficient of particle [m?/s]
D¢ Nozzle diameter of impactor [wm]

df Fiber diameter [um]

E collection efficiency [-]

g acceleration gravity [m/s?]
G gravity parameter [-]

hk Kuwabara’s hydrodynamic factor [-]

k Boltzmann's constant [-]

I total fiber length per unit filter volume [m/m?]
L thickness of filter [m]

m mass per unit volume [kg/m?]
N number of particle [-]

P Penetration [-]

Pe Peclet number [-]

Q flow volume [m3]

R interception parameter [-]

t time [s]

u filtration velocity [m/s]

v velocity of particle [m/s]

w mass [ka]

W filter weight per unit area [kg/m?]
Zc centrifugal effect [-]

a packing density of filter [-]

£ porosity of filter [-]

n single fiber collection efficiency [-]

A mean free path of gas molecules [m]

P density [kg/m?]
u viscosity of air [Pa - s]




Subscripts

Centrifugal force

Diffusional

Fiber

Gravity force

Initial

Inertial force

particle

interception

deposited

Terminal settling
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