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ABSTRACT

A Study on OOOOO OOOOO0O OO0
0000

Hong Gil-dong OfF (Hong Gildong)

Department of Electrical and Electronic Engineering
The Graduate School of Hankyong National University

Indoor air has been contaminated with harmful substances comprising many of volatile organic
compounds and fine specks of dusts which are generated from outdoor air pollution inflow and
affect people’ s lungs than a pollutant released outdoors. Therefore,

Keywords: Outdoor Air Pollution, Indoor Air Purification, Air Purifiers, Rhizosphere
microorganisms, Indoor Pollution, PM2.5, TVOC

-19-



cll

N,

el
ol

- — NN O T T OO F © ©
— N
Kb
Rty ;0N
oar : : m it
u .-—Il“-ll_
ok 0 OF
P |=_
0 10 _ K
: %VE : RIS
fa]ll Iﬂa —
- S =+ oK M fo of
< ’ s K Hoa s
= E_ﬂ E;ﬁ&gg'x
J P L.o al
or ﬂ?ﬁuﬂ.ﬂvatuLﬂuLﬂLu:E
A@E@ﬁm&__%ﬂé
— ﬁe) :m._t
KO LRMBA @D no
-—xw o - g PO
] TEEE o E o < [
~ = = = R WM

-20-



Akedl

< W0 O M~

ok
il

<

RO
)
Uk
IH
Ho

=

4

=X &H 7 A

Ol Ml & X

H

10

11

10.

I
frard

-21-



8 Xkl

Az

Washer)

sS4 ZIFEAI(Air

1.

Jg

10

11

K1

—_—

D
ELl

& cl

J| 9

4 X

X
S o

=

13
14

RO

H0

ol
OH

T

<

33
35

35

Al

o
<

-

nO

Ho

Ol Al e X

9.

n0

_22-



%'UH

- M

=
=

o

ppb @ part per billion, 22 =& &
CRI' : Color Rendering Index, SHAHX|=
AP @ Indoor Air Pollution, AULHEJ12<
LED : Light Emitting Diode, Z&CI0IL2LE

-23-

iz
02



H1E A 2

Rr
or

ok

R0

522 B

.|

Rl

A

oleg

=
=)

FAE

=1
=]

2060 Ol Ol Al X 2t

=
=

DAl
20112 SAHJACHEE 7+, 1984).

=
ot

‘wolegel FMA 2

ArZE0] OECD=Dt Jt20l

OECOOt 2 H &

F

S
ef

J

BN

o)

oJ

0l

= Wi

e

SOIA BH
ot Z=JIALZE0] 2010

ol
!

oz

OICt.

=
[

A1 [

[y

=
= T

2oz o

&g

A 359F A 20608 1,109 22 3.1t =58ttt

%20

B

ol

1

M CHolegn 2

CH(OECD, 2016).

o]

00gt

S
=

o
2|

o129

ol
PN

J12 & (Indoor Air Pollution,

1990) .

LA

2000; Anderson,

O
il

ok
3D
10

al

&0l A

H0ICH

|.
B LH 2 0

S
ef

Gtol 2

S &t

EE

2

H

U

o A

t

o]

t

J

=
T

ol
Ul
Jo

XH
(=]

SRS

_J
H0

|
oD
fal

F
ﬂ
0
xr
3J
_Jn_
0
oD
104
]
0

U]

<

oF
R0

OIMI & X2t TVOCS

=
XEIS

Ot

A 20l A

H0ICH

F

=]
ef

t21 <

ol
Jo

(2) LAtstEA

Indoor air pollution source

Table 1.

=
o

CO, NO,, A4t
VOCs, HCHO, Zoo]

=
[e)

=
)

VOCs, HCHO

OJAIHA],

AF £

SF
[}

i

o]

=
)

HolE

A, BHEA,

97,

=
o

AHSAL Bi717tA, ol ARA]

2%

S

~
oK

o
0

EY

gl

T orjed

oL

==

S0l et TH2C.

=
=

=

SOF OHE Al

Ho

Uk
Ko

ol
KU
]
30

<A

24 -



= &= AN YAt

ad 2E=E, M o S22 U=

ate Matter, PM10),

.I

PAEASE
(Particu

h i ...

2 1. &4 SIIEEI|(Air Washer) E&R2| (2K, 2018)
Fig. 1. Dust collection principle of wet air purifier

-25-



Hi3

A Al

ot A CH.

ot ACH.

MENA -

10}

3

- 26 -



H4E 2 2

il

_27-



il
)
D
ror

Alibali, M. W. (1999). How children change their minds: Strategy change can be gradual or
abrupt. Developmental Psychology, 35, 127-145.

Baxter, C. (1997). Race equality in health care and education. Philadelphia: Ballire
Tindall.

Carter, S. and Dunbar-Odom, D. (2009). The converging literacies center: An integrated
model| for writing programs. Kairos: A Journal of Rhetoric, Technology, and
Pedagogy, 14(1), 38-48.

Clark, L. (c.a. 1960's). Man with Baby. [photograph]. George Eastman House, Rochester, NY.
Retrieved from ARTstor.

Close, C. (2002). Ronald. [photograph]. Museum of Modern Art, New York, NY.
http://www.moma.org/col lection/object.php?object_id=108890.

Close, C. (2002). Ronald. [photograph]. Museum of Modern Art, New York.
http://www.moma.org/col lection/browse_results.php?object_id=108890.

Deford, F. (Writer). (2007, August 8). Beyond Vick: Animal cruelty for sport [Television
series episode]. In NPR (Producer), Morning Edition. Retrieved from Academic
OneFile database.

Gaudio, J. L., Smith A. K. and Snowdon, C. T. (2008). Spatial cues more salient than color
cues in cotton-top tamarins (saguinus oedipus) reversal learning. Journal of
Comparative Psychology, 122, 441-444. doi: 10.1037/0735-7036.122.4.441.

Greene, C. (Producer), del Toro, G.(Director). (2015). Crimson peak [Motion picture].
United States: Legendary Pictures.

Haybron, D. M. (2008). Philosophy and the science of subjective well-being. In Eid M. and
Larsen R. J. (Eds.), The science of subjective well-being (pp. 17-43). New York,
NY: Guilford Press.

Kaufman, J.C. (Producer), Lacy, L. (Director), &Hawkey, P. (Writer). (1979). Mean Joe
Greene [video file]l. http://memory.loc.gov/mbrs/ccmp/meanjoe_01g.ram.

Millbower, L. (2003). Show biz training: Fun and effective business training techniques
from the worlds of stage, screen, and song. Retrieved from
http://www.amacombooks.org/.

Paul, J. T. (1991). Method of manufacturing carbon fiber using preliminary stretch. US
Patent, 5066433.

Sepic, M. (Writer). (2008). Federal prosecutors eye MySpace bul lying case [Television
series episode]. In NPR (Producer), A// Things Considered.
http://www.npr.org/templates/story/.

Stein, C. (2006, January 5). Chessie rescue — Annapolis, MD [Message posted to Chessie-L

electronic mailing list]. http://chessie-I-owner@!ists.best.com.

Strong, D. L. (1998). An analysis of impact of crime on job pool. Ph.D. dissertation,
Department of Law, Welden University, USA.

The Wor Id Famous Hot Dog Site. (1999). http://www.xroads.com/~tcs/hotdog/hotdog.html

-28 -



(visited in 2018. 02. 24).
U.S. Department of Justice. (2006). Trends in violent victimization by age in 1973-2005.
http://www.ojp.usdoj.gov/bjs/glance/vage.htm.
2ES(1999). SSE0 SMS St Hughesll AE XMzt s T2 &8,

36& 2=, pp. 125-142.

o
0y
Q
i
M
]
=y

L=, M0IM(1996). W SZ259 0lof. MS: SEXIAF.
S0/2(1998). TVOHIA 2&EesE L2059 2HMAE . http://www. gongdong.com/al.htm (24

2000. 5. 6).

Ol8=%  UYA B(1998). DRUMNS X 7. N2: DIUSA
ZHUE, 19999 68 262 Xt, 481 JIA: KILXX| 39 Bt
FUZ(1985). 22 HAWEO oAl DXO| S AP HASS=S, OIS=XE D, SHAUSD

-29-



OF

[
53 o =/

FO

OO00O0H OOOOOE o188 OO000 &8 A7

=2MEXN E 2 S

XN & w0l &

Al Bl U122 Kl SEIsE222 PHE ASZSTUM & 245 MEEE SHM =

g JiXIol FeAdKRI|stst=(Volatile Organic Compounds, VOCs)1t DOIMIZHXI(Particulate

Matter, PM)Qt 22 H20 22 SEEZ 2D QUCH. ST 80~90%= L H&
o

S22 22
20

WHO)OIAE AURESE0l A2

w2
HT
e
A=}
By

AN 2D UD Al

FHoOl: ey, OO0, OO0, OO0, AUWSI1dst, TVC

-30-



ZAS =

0l 201 Helz2 =& H40l £30IL0 =301 =2 e LICH

201948 128

o
fall
o

-31-



-t

20
I

Il
H

OF

oK

Mo
ol
K0
ofJ
ol

VI.

b

ol
K0

t

=

HJ

BHAE

Jt.

fill
re

0
<0

Ok
Ih
ur
4

=

o

=
+ | m
od| T
|
ol | 3
Y mw
(o}
- E !
| ™
+ | o0
5 B
=0
W&

K

o}l

I=}
20| oF
oF | T |
<H .Ar._ .Ar._
ol | ol

Z(GlIAl)

o0
iy
n0

}.

ill
oF
IH
ur

<

o (@) o (@) (@)
—~| N (@) D N~ —
| | N~
Al (@] e0] © (@)
x_.._ CEN M~ (o)} Q M
==
|
Rl
_._._L o (@) o (@) (@)
M I| oS00 X
Q_..._ RS R IR N Rte)
Y9} Al (o) (@) Q
Hr_ Q <t ee} [eV] [oe]
N R R AR R R ]
Tl m*.. — | — | ~
1l
!
||| | T
f§|o|o|o|o|o
Qx| @ @@ @
<ol |ol o = ol
WIS S QY
© | M| ™y oo <
— Al (4p] < L0
25 | |||
mnm 5|5|5|5|o
R | @& | 3| & @
oF y ol | ol | ol | ol | ol
Wy (B Q28| 5
<C — Al 49} < <t
oF
g | OF | OF | OF | oF | oF
yr 3K | W | D | 3R | DM
A._ - | &N M| < Yo}

<0
Rr
%0

W0l ~
= X2
20| < wr Q
or | <|©
lo __o_| .__L _J_D
od| Rlzz TH Hr
Q0| RT_ _..__.l o
S| .o
o |:__.|_m+r_. oF | ™| w©v
k| 7ol RO ur
0 | Ulr for < 32
KR| RO ﬁﬂw =
| #0 05 | <o
o | oo Hr
7| 7o © ujo
BTN
© —
% o —[ ™
K1 m._e <0
| Ko -
o Mo_mo. wﬂ_x_o MES
F | Xo| 3l _I_NH
1 o) RO ro
w | ~THI 2 T
ST wrmo | D %lxr Ul
I RIRD| KRy
oRTED| ok | Kgr
| | . N
ok
<H _|=
= ES T ok | —
] IS Il B T P
s ol ol oF _..T z T

A= 0IX=

oF
<H
op

=
K

of et XS0l HE=

# NAOIA

tOd

10
i0J

Jl E& 4.001&X) 0

3

24T} (HE

N X
(=]

Ol &HEH 21 LH 01l A

Xg Jts

-32-



ol

PNES

=)
=

Q X

ulo

or

At
HAXMXt2M 170 ol

[
[

I,

Ch=|
<3I-°

L stutoll si

o of

o

—

<0

o4 Hy

S H1XA=ZAM 270 o]

St
EL

=
S
S|

P

ol

I oF
wor
R i
7
F

oK

oK o

0|

wor
K0

Ty

0
ar
gl
o

wor

5

wor

0

Tl

0H

g Al SEO0l

=
=

sl AFA=EAN KM

w A

oF
ol

oll
]

K0
fal
ol
oF
ol
ol
g

s

_|

BHE Ol ket

o

ol

L

PN
=]

K

ol

ol
20
ol

B
110
oll
Ll
K
al
ol
X0
ol
<

(=)
tc:lHAE

229 10/40] 2 =

s

q|

=<
FH

It

=
-

O oA EIUO0IA

Ok
4

£

0

Tor

zr

0

i

20 50
KO P
Hoom
— <H —
e P

BURT AR
0K < ol &%
H IR R

—N®S

0
ol

<!

i
zr o g

Q0 ok
N < ok 1 <
H1 30 %l ' B

A~~~

o

ior

[S!
E

8l
ok

x
r

A et A2

He=x H2g

XA

B0
i
g
_Jl_
i}

0

P

o

)

P/FZ

- gt e

-33-



INI=S

=
=

O X

o
ol |
= | <
0 =
S| S
| <
=X
| ¥
3
= | Er
S ®
. T | =T
N4 o — ol | RO
= T p e
TuE | ol Bl N
% mjAw m_ﬁ o X m_ﬁ Momx
3 030 A W | BTN
ARSI S
oH R I ) S N )
Hm | T | 8| 3 o | 5 31X0
= Z
0 R D || D
orod | & por | qor & | Bl ol
K0 1T K0 | RO | —K0RO
nm0R | KM | w0 | wOor | ol w0 m0
Ir< | <MW | Fr|FrEo| Yarar
ol | ol | - | thod | 2
BIg | 4| B BI | QBIB
| | | | [ | | |
w| | 2
K13 | K&
wo| TR By
|._A|I <n q_ﬂ < ﬂ.._w
= H | <+ | =
/1) [ R T e - e
D 58| @
- ) K o o ol
2l & | 8
+ | 2| |
~ | 8 d
El
wor

e
tXl OLI &

o 2]
E=
85

et &% 0|

£
32 e Xu==0H

% =2AR

ol

80
OH

KK

ol

30
OH

E
Ki
0
E

JIE 508 Wl
JIg 100et

4 L2

=)
=

o

KA
iy
4D
<
b0
<l

or

ol
e
I+

ol

OF
ol

Kk

SHIg 98AIZH LHL

- 22 A2t

AEN Tt HE Jbs

[=]

of
ol

I

CH

0l

Okl
o

ol
K0
od
ol

3]

KO
i[7]
3
3
o

ok

-

20

i[7]
I
3

2)X

ot

lo

-

0

SCOPUS article, St=H 2

olst=1X]:
AT £ (20198tE & D|=)

A=

o}
==

ok

ir

_i
ok
K

-

H

- =M
- T HINE

= 28 U<

Hl=

Al JCR IF &

A
=

ol

o

& = = 38 W

= | —
(==} —

Xl A

-34-



(@ B2 administration idg.

@ DI I e e colony
® SYEME central Library

@ S weltare Bdg.

® HZE cymnasium

® HEEE pomitory Bibong

@ S Dormitory Hoyeong
@mm

® YURZHEH Manufacturing Laboratory
@ AR Academic industry Cooperation Bldg.
@ MBS Agriculture Bidg.

@ HZEE pomitory Chang Jo

@ DS IGME|(SITE) G etndog

TR [eEe IDIgTA Igoina v TN
Qmul 10RO NA Q%E”:-'Eu Izeun @Yws  |EusoNeR
|1 YRE NS 3D Science Bidg. gz odogeyua
m 1aBY2BE} I 4BSRMINTL AR lamaam olRAigietat
®;..,......,..,. | BReE Y ® 188482t
| ERoruaEzY Ixz8  gyx2s
@H3BEE  1=sovezun  cNeRs QIIMBEE s
Engineering Bldg. Il | &8 Machinery Bldg.
Icixeleat
1 W RxoI3 Rt !!““"EE! | e
@m I XAXHAAHBEDL | HlO|7ANTME Qw
Agriculture Bidg.1 | Roigiat | 4@ ssiias Laboratory Bldg.
|NRUNEANT | ISAIRNTL oY= pr————
@BAV|GXIHME] | SERNZINT | LASUAIEGPRIBNE Student Union Bidg. 183 auug

(s 1z | BTSRRI P
Center for Animal Husbandry
Technology(Agriculture Bidg. )

-35-




=
g 5
e o —t |
CECEENEED
Ho (Y - 289Y) E 8 g9

o
Z A ANz T A A 2
1Al 09:00 ~ 10:00 1A 09:00 ~ 10:00
21 Al 10:00 ~ 11:00 21 Al 10:00 ~ 11:00
3 Al 11:00 ~ 12:00 31 A 11:00 ~ 12:00
41 A| 12:00 ~ 13:00 41 A| 12:00 ~ 13:00

F 51 A| 13:00 ~ 14:00
61 Al 14:00 ~ 15:00
7 Al 15:00 ~ 16:00
8 Al 16:00 ~ 17:00
9m Al 17:00 ~ 18:00
10 Al 18:00 ~ 18:45
111 Al 18:45 ~ 19:30
121 Al 19:35 ~ 20:20

of Zt
131 Al 20:20 ~ 21:05
141 Al 21:10 ~ 21:55
151 Al 21:55 ~ 22:40

* FHAL(15F)9 1/301AH(5F0/AN)E Z4olH H4F0| F Xel=E.

-36 -




	빈 페이지



