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Analysis of Water-Vapor Permeance and Ventilation Property

of the Porous Construction Materials

Jong-Won Kim, Young-Chull Ahn™
Department of Architectural Engineering, Pusan National University, Busan, 609-735, Korea
*School of Architecture, Pusan National University, Busan, 609-735, Korea

ABSTRACT: To maintain the indoor air quality, many ventilation systems and technologies

have been developed in the highly insulated and air tight buildings.

In this study, a porous

construction material, which is applicable to passive ventilation system, is developed and

measured the performances of the permeability and the resistance of water vapor, and the

dust collection efficiency.

The average coefficient of water vapor permeability shows 3.6 g/

m - h - mmHg, which is slightly higher than Hanji (24~3.2 g/m' - h - mmHg) and the average

water vapor resistance factor shows 0.303 m’ - h - mmHg/g, which is slightly smaller than

Hanji(0.309~0.315 m' - h - nmHg/g).

The pressure drop of the porous construction material is

smaller than the HEPA filter and the minimum dust collection efficiency shows 82.8% in the

range of 2~9 cm/s.

Key words: Ventilation(2}+7]),

Water vapor permeability (F543),

Water vapor resistance

factor(55 7153 A 3A147), Water vapor resistance(5+ 4 3})

x
I

A gl Fel uhe
9 9 nrdse Adagel | 3
Welq 7] HEe zelste] HAAA &
o
]

Hech. 2aA 4349

o 1o N B &2 2 B o K

* Corresponding author
Tel.: +82-51-510-2492; fax: +82-51-514-2230
E-mail address: ycahn@pusan.ac.kr

= I~ T
g QAo

A h=4
FAASTS A goto A F
=

selg W AgHo WS A9 Al of

=

wg WA Be gradededs 3 e
2 F7le 3089 19 2R AMAE A oo
2 ke ARY Aol ol o grlEge
JEAn Aol 4 S

deme B ATAE A8} AR o
34 AFAAE ARsan s 53 g 5
o VARt Al FAHE Ae FAR)



@1e0

@150

Electrospinning

=
=
(]
S
)
=
jm
wn
9]
(]
S
)
e
=
S
o,
jm}
@]
[ay]
Gy
O
=
&
‘0
- A
| (e}
" o
2
s Q
.. =
afs 22Q,
B 57
= v mpb
e O mw
[}
% o %
=
o ‘m —
5w | S
2t
c b
g%
Z, ol

of the water-vapor permeance.

Sintering

B of
zl
B
= 3
_ oF
k3 —_—
o ~
o+ o
~
SO
g nﬂﬁ
w R
N o
W A
-— = T
~ __O =o
= <
o Wr_.c
oF wu T
P
o E._
MW E UK
o B
U
=
=
oﬂu -
oV
= T
oS
22
R
o
_—

Elimination of

Precursor

o
o
o Ko
L
Mﬁ
~ T
A= A
T o
o X
= Az
7oA
oy,
Aw %
=
W o
o] ®o
N TE
umO
g X
<
(RG]
a
.2
o
(=]
g4
7 =
=
S2
@ 2
o]
=
(=]
fy

N T o))

KS F 26079 “

ol

A ol A

Fig. 1 Process diagram for the production of

I

= Nr

~
ET ;OL

oF

el

%él

o o

the porous construction materials.

t;,—l_

ah. ole]

(20£5)C, &t %= (50+10)% =

B Qhell Fig. 29} o]

bl
=

71e]

AAE N

=
=

43

o

g M o

E2=7) vtk F5A12 100 g ©

5
T

K
(]
0

<
oK

Tl

0
ol

<

o

gl

Ho

A A =

K

G|

20
Mo

.l

.'

2.1 ct

3]
=

&
5

_Zrl

A
A7k

L

L

&
A7t

=

?_
7F7F 0.1~10 g9

o

=

A
T4 3o

%él
e

o
T
N

p—

0

N

3z
5 2=
ek =

kel
ZA A 2o
2 A 7]AH (Electrospinning) ol 2] 8l
=)

<]
==
=

Zal

oA
ot
7

o) T
S

=
Sy
o

747t 240A1 7kl A 0.2 g olF}el

e

s

1
=
k=1

I

0
ﬂ

o

R

K

K

7_ mW
Z0 KO

Mo RO
T KIr

@

Al
Wy N o
o T o
=3
~+ o |y
T
iz % N~
H o B

ol
= Mo
T
ou B g
rEE
Ho B W
W oo =
42w
T X

o T O
o & o
1T
T BT
WO w

N
o Hp

o ﬂ&ﬂ

A3t o,

14 Si0y Algke 22

3]

=71 4

_év ,NL

KIr

22 o3 AZXAN E5AH T

E
o)
vaﬂ .
@ 5
ox
o 7o
UK R
o T
—_—
0 0
T B
o e
M4
o
0
Y
No =
Njo iy
B
w
T
U =
T R
=
uw =
N
M
el

— 755 —



Cormpressed

} Asrossl
Filter dl - Flow - HEBA  Flow
Doss aer H Filter  ler

TestiFiller

HEFA  Heutralizer

Filter
o ' i Vacuum
Drahabion A m—; Fump

Condensation
Farticle Counter

Atormuzer

Fig. 3 Schematic diagram for the measureme-
nt of the pressure drop and the dust
collection efficiency.

Fig. 4 SEM of the porous ceramic constructi—

on material.
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Fig. 5 Experimental results for the measure-
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