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Abstract

Taiwan islocated in a subtropical area, the warm weather and high moisture climate all affect
the monitoring of ambient particle mass concentration. Without proper dehumidifier, the automate
particle monitors can not collect accurate samples, due to particle contain water.  In order to
overcome this circumstance, the Sample Equilibration System (SES) with Nafion iswildly used to
absorb humidity. In this manner, the sampling mass concentration of ambient particle becomes
more precise and representative.  However, shortcomings have been observed as the SES systemis
used to reduce particle hygroscopicity: aerosol particles with high inertial force impact to the edge of
Nafion tube, moreover, particles deposit on the inner surface of Nafion tube due to diffusion.

Base on the theory of aerosol research, of all particle size, Nafion inner diameter, thickness and
collocation of Nafion tube, and sampling velocity are possible parameters that can affect the aerosol
deposition of Nafion tubing. In the study, a constant output aerosol generator, ultrasonic atomizing
nozzle and Solid Particle Disperser (PALAS) was used to generate challenge aerosol particles
(Potassium Sodium Tartrate Tetrahydrate, Sodium Chloride and cement). A radioactive source,
Kr-85, was used to neutralize the challenge particles to the Boltzmann charge equilibrium.  An
Aerodynamic Particle Sizer (APS), Scanning Mobility Particle Sizer (SMPS) was used to measure
the number concentrations and size distributions of the challenge aerosol.  In addition, the study
will compare the above operation parameters and develop a high efficiency dehumidifier in the
future.

Keywords: hygroscopicity, Nafion, aerosol, capillary
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Stainless Capillary Tube

(& & 30cm)

Tube Thickness ID (mm)
A 25 2.1

B 2.0 16

C 1.7 1.3
NafionD 1.8 15
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Pressure Drop, inch of H,O
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Pressure Drop of Stainless Capillary Tube
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Flow Rate, L/min
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Mass Flow Control

Pressure Regul ator

Upstream
APS or SMPS

Downstream
APS or SMPS




-~
o
o

600

Number Concentration, dw/dlogDp

o

particle number distribution (flow rate: 1 Ipm)

§
g °
¥ §§
e ¥
J‘ ‘ * o
1 253 5 10 IS 20 30

Diameter, um

-~
o
]

600

Number Concetration, dw/dlogDp

o

particle number distribution (flow rate: 3 Ipm)

#

v @
¢ *
g
y @
o 8
) ®
\d
& 9,
VT o | %
1 253 5 7 10 15 20

Diameter, um

Aerosol Penetration, %

particle number distribution (flowrate: 5 Ipm)

Number Concentration, dw/dlogDp

¢

Diameter, um

Blz :1-3-5L/mn7% FHEHE T

A

ER Y ok

140

[N
N
o

100

80 f
60 |
40
20 b
O [ | | |
3 5 7 10 15
Particle Diameter, um
BT et ILUMNT 22 FEics md2 § %7 55




3 lpm

140

0p ‘UoleJlauad |0Solay

15

10

nm

Particle Diameter

3L/min T 2. % F # T

e

- El
B

n

S )

B =

5Ilpm

1

o
I
—

I
o o o Q = P’
~ o o0 ] < N

0p ‘UONellauad |0Solay

10 15

Particle Diameter, um

5L/min T 2 % F F it

- El
n- B

DRER

DR



Tube length = 300%F

A B Cc
1.D., mm 13 | 16 | 21
Tube Number 18 18 18
Air flow rate, L/min 1 1 1

Face velocity, em/s | gg9.7 46.1 26.7

D E F
[.D., mm 1.3 1.6 2.1
Tube Number 19 19 18
Air flow rate, L/min 1 1 1

Face velocity, cmis | 66.0 437 | 253

G H I
[.D., mm 1.3 1.3 1.3
Tube Number 19 19 19
Air flow rate, Limin 1 1 1

Face velocity, cmis | 66.0 66.0 | 66.0

B~ A8l w2 2 ERARLR (- )

A B c A B C
1.D., mm 1.3 1.6 2.1 1.D., mm 1.3 1.6 2.1
Tube Number 18 18 18 Tube Number 18 18 18
Air flow rate, L/min 3 3 3 Air flow rate, L/fmin 5 5 5

Face velocity, cm/s | 2001 | 138.3 | 801 Face velocity, cm/s | 348.5 | 230.5 | 133.5

D E F D E F
1.D., mm 1.3 1.6 2.1 1.D., mm 1.3 1.6 2.1
Tube Number 19 19 19 Tube Number 19 19 19
Air flow rate, L/min ] 3 ] Air flow rate, L/min 5 5 5

Face velocity, cm/s 198 1311 | 759 Face velocity, cm/s 330 | 218.5| 126.5

G H I G H I
I.D., mm 1.3 1.3 1.3 1.D., mm 1.3 1.3 1.3
Tube Number 19 19 19 Tube Number 19 19 19
Air flow rate, L/min 3 3 3 Air flow rate, L/min 5 5 5

Face velocity, cm/s 198 108 198 Face velocity, cm/s 330 330 330

Bl 28l wfz e 32 ERARLM (2 )



Aerosol penetration, %

Aerosol penetration, %
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