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oh =U-2l 28 AIE(|AIE ) 22l JIE & ME XA
1) =2

Jh AHS (Alberta Health Services)

n)= 742 o} Alberta Health Services(AHS)ol| Al ®71gE “Child Care Facil
ity Environmental Public Health Information Manual(AHS, 2009)"-2 oj&o]3]
WollAl ofolEollAl AAsta AT S wHeo] F7] 98 AFEHSIIeH,
"2 BAre A AR & e viAE A9 S 54, = 3VE
Z3kstal Utk E3E “Health and Safety Guidelines for Child Care Facilities(A
HS, 2014)"= ojdold] ¢ 7] B B Z2I3 9 Ade fdl vEolAl
HA T HAH- W7 2=E4- 43, 2015).

rl

mWlm ninerin Heann
- i L e

Child Care Facility
Environmental | | o e ke
Public Health

Information Manual % -

s
January 200D

#}%: Alberta Health Services(AHS). (2009, 1). i Alberta Health Services(AHS). (2014, 4).

Child Care Facility Environmental Health and Safety Guidelines for
Public Health Information Manual. Child Care Facilities.

[J& 11-1-1] Child Care Facility (02 11-1-2] Health and Safety
Environmental Public Health Guidelines for Child Care Facilities

Information Manual X o
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LH IPM (Integrated Pest Management)

Integrated Pest Management(IPM)-& St é} ojdo|&533t W s 5ol tigh
e WAt BUE P 23S 5, diFol gk AR oA Ha 3y
ojth. IPM2 A3t 2 9 i 5ol thak 7|22l o3& Higo® da

b A& Fstal ﬁﬁ% & l fﬁl“‘s}ﬂb‘r XH%P Aii}?% T

J== st 7
7

Tmtegratecd Pest Mioamooogerrserst (TP
For Schools camd Child Coare Foacilities

Thiks. berockheore bis inhemcdescl for schecaol omcd chiba core ool spoafF,
ey, e [t ety e — s oerecale

Eermerprones o o rola e PSS S0 procoo® oo meearcesge peoosfe i
] el se Feosod s amc I chvilcl cowre Focilinieos

Z+5: NCSU, Texas A&M, & Syngenta(2016). An Ounce of Prevention! Integrated Pest Ma
nagement(IPM) for Schools and Child Care Facilities.

[O2 11-1-3] An Ounce of Prevention! Integrated Pest Management (IPM)
For Schools and Child Care Facilities Xl

CH MDH (Minnesota Department of Health)

Minnesota Department of Health(¢]3} ‘MDH)& ol@lo] =20l tigt iz 253
HE 30 3EEAS ASAR AWEVISRIER, tEblEESTsrAR, S5
<, 2w A(0l5}H ‘BPA)Z RSt Minnesota Department of Health &30]%]),

TS 20154 12€ 214, EUCA &7 W TCEP, TCPP ¥ TDCP & 3%9<]
ddA 9} BPAY] AMES xﬂﬂoF w82 4723 A QYo LEE] ‘ziu} 2013
A FEAYS s AR B2 BE ol 359 A9} BPA AMSE
T2 Adshs Wee AINAERY 29e Hx3 bl glod, A AH(He
= Ak

-
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(Chesmicals of Special Concem o Chinen's Heslh - [ Minnesots Depariment of Heekh

L linnesola

h[ I ]H Department of

mrinnrnn Health

E;m;‘mnm Chll:rmjs. Ernvronmeral I.'I-.'!.'I"h | u Share This
Health Chemicals of Special Concern to Children's
Chideens £H Home Health
Background

S E T

N I 1 pa I:Iﬁ Emﬂ
Chescal Expis Palyeyelic aromatic Pydrocarbang (PAFd)

. Lsici
Bisphensl 4

Z}5: Minnesota Department of Health &#|©]A]. http://www.health.state.mn.us/divs/eh/c
hildren/chemicals.html®l| 4] 2017. 10. 30. <1<

[O& 11-1-4] Minnesota Department of Health(MDH) ZMHIO|XI

2h) Project TENDR

inge Emeimnmental Heoro- Cesecpmens 2

=

Z+5: Project Tendr &3 ©]A]. http://xoscargarcia.com/index.php/ portfolio/ project-tendroll
A1 2017. 10. 30. 1<,

[O& 11-1-5] Project TENDR(Targeting Environmental Neuro—Developmental Risk) EXI
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e Aol gl sl thg wl=o AT AT 5 Project TENDRE
=2 % SHo2RY 7|Usk= ADHD 53 22 ofdo] 4l

ek A7F e, F9 did FA4 felledEN ASA
EIEAA T, AaFARE, H(lead)(©l3Fd), T(Mercury)(©l3F T2)
% PCBsot 22 2]l =49 RUEPE Adustal ATHBennett, Bellinger,
& Bimbaum, 2016). =3 o83 H7F - tidk 4 7uke] A28 {2
(New Approach to Evaluating Evidence)©] S-7-¥ITHBoas, Feldt-Rasmussen, &
Main, 2012; Ejaredar, Nyanza, Ten Eycke, & Dewey, 2015; Mathieu-Denoncour
t, Wallace, de Solla, & Langlois, 2015, Miodovnik, Edwards, Bellinger, & Haus
er, 2014; US. Consumer Product Safety Commission, 2014).

0h EPA
NEXUS(The Near Road Exposure and Effects of Urban Air Pollutions Study)

hll.iIIIIIIIIFIILIITI‘III ] Laws F'.Hrl;rl.ll'"r. bt EFA ﬂ

EPA Science Inventory

Yim dnw | FF T fomar Rl (v ey el Py o | s e Pk s Wy [T Rl o s by

The Near=Road Exposures and Effects of Urban Air Pollutants
Study (NEXUS): Study Design and Methods

Zt&: United States Environmental Protection Agency(EPA) &3 °]A]. https://cfpub.epa.gov
/si/si_public_record_report.cfm?dirEntryld=25420201 4] 2017. 10. 30. %=

(32 11-1-6] NEXUS, The Near Road Exposure and Effects of Urban Air
Pollutions Study(2013) EHIO| X

WEHA oEY =Zo thste] (2010~2015) PlmelAlE T T B2
wE PR QI3 Auf-9] th7] < (traffic related air pollution)ol] Tk A

5
T7F 2EE WYH AT AFHor ZAAEAR A, vd, Audet
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ozl ojdo] Fo|(HF)E Aol EUWFHL, PMI0, PM25, ol4tatds, oF
(O3) 9] =l 7]QI%He AAStAL ITH(Vette et al, 2013).

ghal fAol] WE =Zo thte] HZ Hl5o A= “School Siting Guideline(E
PA, 2011)”, “The Smart School Siting Tool: User Guide(EPA, 2015)"& &3l 1L
E5g, =R 9 wE &3 79 st Foll tig Hrh feiEd, wiA(H,
2, 2 5) @ WHEMap and Mapping) & AASL Itk F8 71 oA
Ede d, 72 T F55 %A, AW(asbestos), WA A7SHFEFH(VOCs),
F30)(mold), 2= FolH, th7] %Y (air pollution)] FZB7Fe}t 1814 H7HRi
sk Assessment) HES] A&-S AFstaL JTHEPA, 2011; EPA, 2015).

1= EPAE “The Smart School Siting Tool: User Guide(EPA, 2015)" & A2t
st AAISFATE “The Smart School Siting Tool: User Guide(EPA, 2015)” il A
Uetl= 7heles A4% sta S 28] S8l 7] st A HdAo
MRE o 2 B4 AR 9 giAs st swE A9 F UES o
31E ¥ ITHEPA, 2015).

School Siting
Guidelines

A+5: United States Environmental Protection A}5: United States Environmental Protection

Agency(EPA)(2011).  School = Siting Agency(EPA)(2015). The Smart  School

Guidelines. Siting Tool: User Guide.

[O& 11-1-7] School siting [O& 11-1-8] The Smart School
guidelines EXI Siting Tool User Guide (2015, Dec)

HA
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Bt SINPHONIE(Schools Indoor Pollution and Health: Observatory
Network in Europe)

2010358 2%t =, 9= 5 el 2370 =4 SINPHONIE(Schools Ind
oor Pollution and Health: Observatory Network in Europe) AF< X133}
T} SINPHONIEE #HAT 25uess tdo= 49 3 dUsids
A g EANste] 4 24 e dAIYTFHIME WYk, 1o WE st
ojdo|&EEitel] ik A 7tol=eile AAEHA T

P\t

SINPHONIE

Schools Indoor Pollution & Health
Observatory Network in Europe

Final Report

8% sinphonie 22 wcromn irsmormminia cntin

Z+5: SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in Europe)(2014).
Schools Indoor Pollution & Health Observatory Network in Europe Final Report.

[O2 11-1-9] Schools Indoor Pollution and Health: Observatory Network in
Europe Final Report XAl

NS FH S DB B4, a4 W AErleddn v 9, A%
=43 3] L9UOR Wrol EMARE Hesia gtk

42 93 2% ANE JMOR B S AR SN S A9, D%
T2 54, BE, B BAHAAL ol Hol: BAIH, AuEy) 099,
3Y 54, A W wol Hol: BA, 297 W), A4, AulA AHE
3} #AE AlE71A 09 S o e gk
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4. Az} 33
4.1 A4 A+ 33
4.2 993 2F AALE 7Rko g 3 stw AR EA 33

421 s A 33
422 AFTx EA 35
4.2.3 871739 37
4.2.4 A FAFJAAY Foll Kol A4 37
4.25 AWF7]) 294 37
4.2.6 LA :ET%J 38
4.2.7 WA U Eoll Boli: FAIH e 41
4.2.8 247 37] 41
4.2.9 21317 42
4.2.10 &8 A ALEY #3EE AT 2GR e 42

Z+5: SINPHONIE(Schools Indoor Pollution and  Health: Observatory Network in - Europe)(2014).
Schools Indoor Pollution & Health Observatory Network in Europe Final Report. S5 ¥4,

oA U AWErieddd = AN E 3EA-E8 2] A 84,
oY ESHA 99l dejx] 22l tis toFa Utk

4.3 A AWgrledddt = d3 46
431 g38t4, 284 9@ HHA ws) @5 46
4.3.2 AR W7 A 51
4.3.3 MAESH odEA 57
4.3.4 &)X 59

ZF&: SINPHONIEGchools Indoor Pollution and Health Observatory Network in Europe)2014).

Schools Indoor Pollution & Health Observatory Network in Europe Final Report. =& HY,

543 27] eugle] Aeole wAD s w2 6, 2a

22 w4 U 1T U, 2l A8 SIRIE SAF B, AEALE

AHERE A, IUAE AR tiddE Aa, wd W w3olz A% o, A=
A EAZE e AlFE AR, A W 5719 £4, A0l sl dxsta Sl

d

44 Aw 54T &7 294 60
4.4.1 WA wFaE 22 #3 60
4.4.2 WA FF 61
4.4.3 WA ) QT A= 61
4.4.4 W2 ] ALES HRIE 62
4.4.5 71AA 37 62
4.4.6 AFH27E AHE3 A 63
4.4.7 TMAE AT A H4 63
4.4.8 WA ] FFo|Z gk ofF 63
4.4.9 AF4 WA AE AF AE 64
4.4.10 A o F719] T3 64
4.4.11 9% 64

A4 SINPHONIE(Schools Indoor  Pollution and  Health: Observatory Network in - Europe)(2014).
Schools Indoor Pollution & Health Observatory Network in Burope Final Report. E215 R4,
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SINPHONIE Alie] 714 g $541717) Slal 263k Fag vel A2
X 9s1s) st 4 el DR 4 1ol B delEE LasD, A7

Aeids Brketa HFHoE F4 W Fuwshdol gk Hugh rtol=gls
A= 5 oAl AFE s

SINPHONIE 9] &3+ 87H(WPs)| 2 ©AIE AA =1 WPLF-
B WP77HA] 2] @Al ofell a3 2t

Indoor & sutdoor Health effects related to WP3 & WP4
D and data hy WP5
Health risk assessment W
Guidelines / WP7
recornmendations

Z+=:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 7.

[Od2 11-1-10] SINPHONIES ¢4 8XF RX

(& 11-1-1) Chemical, physical and comfort parameters, microbiological
agents and allergens evaluated

DA AXN
a1 o e ? PaEs eded 9 YA
EEASIE, WAl
=2
EgE Ell =
SR ol STt D
d- g =2d, o- J—]Li‘l_ o= T’“J—JLOI/TEEJO]&‘/HN#‘%
mew A 2= ofrH|EA RS HIEAZRE, L Y
A o W, A T G sed) e,
P o s ZERE vlo] A% vt E
g & =27
Ny Fol, 7|, & dEl=r] Jga j WA
Hﬂ}_ 3 ‘—ﬂ]_ _T_Y_Oo 7 4
%{\l’ﬁl-]{:(_%,)ﬁ\_:qﬂl-% Z1=7](Der pl. Der f1)

Z+5=:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 125 ¥4,
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o] A& S eI e, AEE udddAM EUSH WHOONA F23H
°‘X]o AL Qe élﬂ]%ﬂ’é LHY 845 SAs] Hste] dui-9 *7]ZIME
&

A gmw F2 13%= st s Jod, 71%E WY AR
3 de Aoz yehgth E=3 nF wEYES HA W= xgog AA g
9] 13%7F F&A Gl YA&) o, B F Aol Ae nYAHe Fgu
BRAEE AL ATk

do
)

bRl

8 Industrial area
30%
whiixed 100% 1 ¥ Sea coast
industrial/residential 90% - 5 Interior
o s Commercal area % North of the country
80% 71%  ¥Southofthecountry
” aMied 70% - 8 East of the country
commercialfresidenti
alarea u West of the country
#(City centre, densely 60% -
£ 15% packed housing
Town, with or X 50% -
without small
" e 40%
L] guburban, with larger
gardens 30% - 26% 26%
* Village in a rural area
5% 20%
Ruril area with no or J
o “ few other homes 10%
nearby

Z+=:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 34.

(O 11-1-11] Type of [O& 11-1-12] Geographical
geographical area location

=7 YERsT:
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80% = Carparking
= Attached garage
70% - 67%
= Directaccess from
basement orroof carpark
60% - = Busy road (atleast part cf
the day)
= Highway
50%
= Powerplant forthe
building
ke40% - = Otherpowerplant
= Gasoline dispensing
30% - facilities
“ Industry
20% - 17% = Cooling towers
= Built on a landfill site
L0 = Waste management site
(tip orgarba ge dumpsters)
0% - Agricultural sources

Zts:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 34.

[O2 11-1-13] Potential sources of outdoor air pollution near school building

Huk o]ake] stwrl 1950104 20008 Akelell AojFom, 22 9%wTko]
2000 o] %ol AZH AoZ Yehgt) 50%2] stal HAEe] ©du oz fAE
o] A1, 30%2] vt olFHoR AMFHAL dAS 1HIPS w, 61%2] I
Wt AAMYE A FUIL 42%2] Aeol AAAE T FHodA Fshth

A &

5 Before 1900 % Between!900 and 1950 = Single wall = Double wall
= Between 1950 and 2000  ® After 2000
% Unknown w Single and double wall = Unknown

Zts:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 35.

[(O2 11-1-14] Year of [O& 11-1-15] Type of external
construction walls
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o] 71z A|uhol| HHAste] 45%2] v} A7)k, 37%2 vt AW
HEo g o] FoiA Q3lth.
oF 73%2] a7} g =Eo] 7Fed Aol fAs A3, 3% e
ol g AR gk FA} o]FoAA] gt HT ATl WmEH A 4%

starto] SESAAA 02 ZAFAL.

Z+5:  SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in
Europe)(2014). Schools Indoor Pollution & Health Observatory Network in Europe
Final Report. p. 36.

(O 11-1-16] Type of foundation/ground floor

MEsE gotstar, o me AFIEFE At Sl 9 ojdold-EE 3t
et deete AASL vk fEuetels o BEERD A1 ol FfA
A A lems fof e dAvE Tl vl AEE o
AU Ttoleaijls AXNE et

i
o
i
off
of
N

AH GerES (German Environmental Survey)

=Y S 2 HGerman Environmental Survey, GerES)+= 1980dt] FHMH
SLAGREH o] FHs= tEZQ] W BH A= mE:FAlIH.

A==Ne]

=

AAYEEA sholl KIGGSe] 3 AFARI 22k ZUEE 24 AHS)(German En
vironmental Survey, GerES II, 1990-92)0] ojglo]E EIA7|EE 3lo] oo
o] ALAR =ERFE et E sl vt AdAE S AR 2003 55
Bl 2006'd 5€7bA] FRHEATH 599 3~14%4 ojdo] 1,790%E ez &
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O3 wE BHRAL NN TS B 9AE Ase] 2AsEOM Jh
B Cfellsl BegEA 2= 2 2459, okelel 189 "5 A

e Hol-3bd ZAF Bk FA A Y A e] ojdol-ghd =
A} Baix Fx]o]th g 4, 7I=%, PCBs, HCB, HCHe #418190a &= & ¥4
1=, 72 YA, U3d, FEY, f710AESF A, pentachlorophenol(PCP)
5 chlorophenol, PAHS, pyrethroids& #2413+ All|7} Itk

32

=0 =

Umwelt
or. Marike Kolossa-Gehring Bundes
2L =R T Amt &2
Kinder-Umweaelt-Survey [(KUS) |l e e |

Zt5: Umweltbundesamt. (2000). Kinder-Umwelt-Survey(KUS).

(O 11-1-17]) S ALSAHO| 02l0]-2H-2 ZAt EDM HX
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(B 11-1-2) SESAU0 B2 R0IESTZ SAe 22
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_ AE | 1843 A6z dtde)E
5 T asan
oy EEWE | ABE
o AR 133
A
. A | lEerElIE
A A3z oA BEA: A 4—%1 At
: 52 O
%) | seem iy wag
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TollsH T AW FAHoE WA AYd et WY 5o dFe

U FE AE(RFAAE 5) B7IE B AR =AY A SRR F2
FostaL glom, SEAHo] 20099 HE A/ ABEL AT T2 AR T
HEdel 45 TERokESR,, TAokns, o whE ofdoly 3 A
o] ado] 1 Ao r A ok T T2FeuSH,, odo]
SOl AR o WE 25 S/ S8l o

5 I

do] A Fo] F8 Agdeltt F= ot

E 11-1-3) 8320l o5 AEE OfRI0IESB2 ¥ 2 7 HiD
Tge | 98 | Aed

2] AFA] A
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e Oﬂiy&ﬂ %’4%‘1 AWE71d A
224 | fslea | B ()
G ot S [ ) [ ) [ ] [ ] =olH
frot g9 x X X [ J B
SRz x ° x ° A9,
T 253wl
FAEY B FAE ey o o [ ] x =°|H
ol 8AIE Fo
AR B A | " " ¢ el
ool
Kok L x x ( x A4,
=53k WA
T () () () x EolH]
oldolF] BHIRRIF A [ ) x [ ] [ ] ool
oldo] Eole #HAH [ ) [ ) [ ] x =olH
T 1) AT WG P Adsta T2 o)A AA T HA AE 14
2) oldo] molEl= FEAY B FAE B HE A 85t #g
3) oldolzole] 9] b ATt A8 A=A AF At 1A
A5 PEA-HUA- A7) 2324 3)(2015). oJPo]TEE3E Sk Wb Ajd 4
7. S YA - Fe st A E T p 27,
SRl 20149 AWE71E 71EA S S Taste] BAE AUETd He
g, SN, BEA o FAR, BElrlE S Rlashks EE AHdsth
I 1I-1-4) ABIIE 22l JI2H2(2015~2019)
8 LA AL HH- WgwER | RAEAR
2] ool 8414 -35ol8AA
o AE3EFY -8t AP (FAH,
° - EA AASALE 5
ek A 371 A Sl R A SR RAY | -FE e
37184354 4 8y 3712834 9
#e)A -HEYrE EFYT 371834 4 =343 B
o] - A & 2443 #e) | BANE F25 | -BANE S
ALet -8 LE=dEE HE EFF -RAEAYE
AEAA AHEFA A& AHEEA
1070 &= A7) =
#2 | (PMI10, CO2, EHatol=, A2 B 7N &= (PMI0 o
71 | FEHAE, CO, NO2, VOGs,|  (RE7] 5 37 (EHE A9 ¢
PHE, A, o) HCHO, €O)
2] AR 47 g L] A2 aw | A g
W | -9k FAels, AAEE 5 L%& ;;-qL © |-SIHbA ARl |-SREA A
A5 B75(2014). AH3714d #e] 71EAE(2015~2019). p. 8.
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TrT ey SETUSEL
Sl_IeELS-=Tw
EEESUTUTRICEA LSS

AT TrT =
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- 1. 1. TR CIRIOIN. WIS, E St Sl Sy, WSS S0 cHer STy el sEel T IS St
o e == whom Al e xE Sl T RAT e Eraioe 2 eimial Tk

A5 BAE- oo EEI FAHMAZTAY MR hitp:/ /www.eco-playground kr/safe
/data_view.asp?page=1&search_colume=&search_text=&idx=16°14] 2017. 10. 30. ¢1=-

(08 11-1-18] E3R0AM F2Iots Hel0l2sS32t SZAHAAY CHA2

BAS Ao 2R Al digk #Aele disl 2 3dit 38AES
= 9 WAl 23] & FAHRAY LAl
wel 1611Y¢ W ALAAES 175, 1811¥¢ ¥ A& A3 A ] HeAA
S 20F0E EREHIY, 1059 Hridae AdEE d39riet MF37E
a3t FES BRaA ArhEE R, 2015).
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A L o 35
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i MR} MR} .
=] -3
AFEAY | man wnwt | men agwst i
Ag: FAR0015). ojdolBEE B AFAR FAAA(QD). p. 7.
(B 11-1-6> 118 SREI HAK 28
o 519 430m' o] 430m'm] gt
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Ak A T 7| = A7} A3 7} kg
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d, 294, A9, A

IARE = B

A

£ f% 71 wind/2EE

AE71d /sty A3

, EPACA stu Aug7|de] 845 48l “Indoor Air Quality Tools

v,

L

b Aeuet 2o
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B
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for School(EPA, 2009)" <
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o

Py So) MAA D AR, 24, 24 4%, AZHES EFSHa 9
& Zlo] SAoltk by Aol BAT 5 e QARAS o}, welFA,
depiel, 2ERle ANSEE 50 BelAse @ 5 ok

o)

|ia@ ovD

IAQ Probiem
Solving Whee/

Asthma
Companion Piece

1AQ Coordinator
nll-i_rorm_-.alu_ 1AQ Checkiists l‘
B f— tandouts for
eam Members

FAQ Backgrounder —

|Ill IAQ Coordinator’s Guide

and Reference Guide

{AQ Road Map

ZtE: United States Environmental Protection Agency(EPA) &#©]A]. IAQ Tools for Schools Ac
tion Kit. https://www.epa.gov/iaq-schools/coordinators-guide-indoor-air-quality |4 2017.
10. 30. 2=

[J2 11-1-19] 0I= EPA: Action Kit

ZtE: United States Environmental Protection Agency(EPA) &3°]%]. IAQ Coordinator’s functio
ns graphic. https:/ /www.epa.gov/ iag-schools/coordinators-guide-indoor-air-quality | 4] 201
7.10. 30. 9=

(D& 11-1-20] 0|= EPA: IAQ Coordinator Functions
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Tgjar obef [ I-1-21]3 2o] duleridel a&2l agE fT =9
A HZA & Aol 7 FX MRS VIt v 31 e
Organize, Communication, Evaluation, Assess, Plan, Act® g% o
olZgt 671 S FF el HVAC(Heating ventilation and air conditioning)
anl, 719 =] Ao, W e, A A4 B e, ALY, A=
2 o9 Aoz TRt lerns Augr] LS Alofske o] v
=2 3&1“43}3’- = e & Aok

Av geds g s & Ae AusrIdd ade A
7]—0153}9_" ?_%XJE— 'TAQ Design Tools for Schools |4l A &atal o
ol ZIZAAG, 2d=dd 29| Ao, HVAC Alz=®l, 71417, A
g, & B AL 7€ gue] gedy B e, 9% B, olsd g

The Framework for Effective School |AQ Management:
ORGANIZE Six KE]‘ Drivers

o CarnOf Dy baamaila A DONOSCT
® lderdfy Exnting Azt
» Cmsign Siandand Siperabing

COMMUNICATE
& Giafe Youl Godls
* Make 1A Meaninghs

LR ~

Pra s e | = Be Tansparent & inclusie
= Empowsr an LAD Lsader . - = Communicale Mesai
= FAusld an PHecires Team
= Create Championz
* Sacure Senior Buy-in Organize Communicate

A55ERS
'\ ® VWi e Gerownsds
“,"LMTE *+ Listen 10 GO0upants
- Captre Reuan. > - e Tochnoiogy
= - i Al = Dwtarming a Aassins
P m—— ~~  Evaluate T ] Assess ] = Maary Camiemnars A

abing & Marterance = iSenlity and Prevent Rk

e Han
. Plan ”
& Work i Tlnges

= Fian for the Futurs

Z+5: United States Environmental Protection Agency(EPA). (2014. 12)). The Indoor Air
Quality Tools for Schools Approach: Providing a Framework for Success, p. 2.

(32 11-1-21] IAQ S8F 22IE gt Ty Y3
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?) =g

=99 7% “Guidelines for Indoor Air Hygiene in School Buildings(Umwe
ltbundesamt, 2008)” = 7}o]=ejRlS A3t lom, AAR V& A3
2 9 YA SHolA AT AR e AASL itk T8 2HdE=E
T 37149 HAEE okFeAR Stal e §Ado] lom, o= 1500 A Pet
tenkofer’} AU oA Y F7)e] HEE olklgets TEE A4S AS
HEoZ skl JTHEE 14 ). 25d olkhelgs FEE studE Bl
oflet Aduligr1de] A=t YL ool wet wdolM EH oz o]ilsigh
2 TAE Ndshs BRE Jlol=aelel AAsta ot BET'{ 8713k
&, FYtsiols, wAMHA], 248, ok
7ol =giRl& AL Utk

=4 AR 5

(H 11-1-7> AU Ol&teteta S0l et JIEat
CO2 &%(ppm) ST 2
<1000 A EE
1000-2000 A WA =4
>2000 ol ¢ Y A7 A4
Z+5: Umweltbundesamt(2008). Guidelines for Indoor Air Hygiene in School Buildings,
p. 36= W4,

ABAR7ISRZE F 17K 2ol tlslA 712 sk ATk 712
Rske] Azl Pk A g AEE

o] FAXNE L]

zakshe Aol taiAE i 9188 Aws tehag,
(B 11-1-8) Al FLERIIEE s 2& JI=3
33 7123k 2ug/m)) | 71EE 1(ug/m) | BAEE

Toluene 3 0.3 1996
Dichloromethane 2 (24 h) 0.2 1997
. 60 (1/2 h) 6 (1/2 h) 1997

Carbon monoxide 5 (8 h) 15 8 ) -
Pentachlorophenol 1 01 1997
. .. 0.35 (1/2 h) - 1998

Nitrogen dioxide 0.06 (1 week) - -
Styrol 0.3 0.03 1998
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sltE 718k 2ug/m) | 71wk Wpe/m) | AAEE

Mercury
(as metallic vapour) 0.35 0.035 1999

Tris(2-chloroethyl)

phosphate 0.05 0.005 2002
Bicyclic terpene§ ’ 02 2003
(lead substance a-pinen)
Naphthalene 0.02 0.002 2004
Non-aromatic 9 02 2005

hydrocarbon mixtures(C9-Cl14))

Z+5: Umweltbundesamt(2008). Guidelines for Indoor Air Hygiene in School Buildings,
p. 475 W4,

Ok
]

3)

239 ‘Indoor Air Certification Scheme’& -7 SH(Excellent Class)¥}
51 (Good Class)e] 27| sHL=E F&E3t <QlFslH, A5 FAE7IXE
2Ll 3718, A SolA 38, 84, A% 5o dEvtes Agdee
2 st dxpHo g AdUErd i dHE %‘7}3} =AM gkt 5 7id F
AUE71ES S5t 1 Aol wet SHAE LE3:

AWEA B JeE Brkske Walkthrough Inspectlon"ﬂ/“]% ot 7],
S8, gl A, =5, filed, 22 A ol B B 74 A
goll thsij A Frieih. AWar1d Bridss 24 298, LH4EEdE U
otk 28 fave & JUEE VIREE Soli, Ld=dEe
Aheters, AAEtEL, olabstd sy, oF, FdH|sto|ls, T RIS =, B

H o 5

£ 50} sk B ool RRER, RAAT 5 WA BAe) BER 34

(HE 11-1-9> 'Indoor Air Certification Scheme'2l BIDJ|=
8-hour average s
7}k e
871 7 Excellent Good 25
o T 20 to < 255 <255
&S5 % 40 to < 70 <70 L4437
= m/s <02 <03
o] 4ks}EHA(CO2) ppmv <800 <1,000
/m3 <2000 <00 | 2EER
2 38hEA(CO) s ' e
ppmv <1.7 <87
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s 8-hour average e
7V &+e
B 7l Excellent Good B
S (PMI10) 1g/m3 <0 <180
U ng/m3 <40 <150
I A(CD) ppbv <21 <80
e 1g/m3 <50 <120
=(05) ppbv <25 <61
- ug/m3 <30 <100
SZ O} ol
Y| 3}e] =(HCHO) ppby o4 1
T 81 jg/m3 <200 <600
SALEHT A (VOO ppbv <87 <261
2+=(Rn) Bq/m3 <150 <200
B GAl+ cfu/m3 <500 <1,000

Z+5: The Government of the Hong Kong Special Administrative Region(2003). A Guide on
Indoor Air Quaility Certification Scheme for Offices and Public Place, p. 145 ¥4,

4 BRI

= 9] ‘Classification of Indoor Climate 20002 &¥3k74 9 AY37] =
A UZ‘J_ 55 T2 %7Kt Sl(Individual Indoor Climate), S2(Good Indoor

Chmate) S3(Satisfactory Indoor Climate)®] 37) SHoE T3ttt 2d37
A2 25 "W V|FREEE AFERE FESIY Hrisiy, gk, dalsieta, o]
ek, Qo) 9 o, 0, FANLE, FHLHHIHTE, WA 2
5, HAE, Sldr], FAERl 59 295 TEE WHthEE -S4
W74, 2013).
(HE 11-1-10) E2E Classification of Indoor Climate 20002
HEYE AUSIIE Botets & J|&E
Wl o) Indoor Climate Category Max Values
S1 S2 S3
He A& :C 21-22 20-22 20-23
A& C 23-24 23-26 227
7% (200) m/s 013 0.16 019
FEE 743( ) m/s 0.14 0.17 0.20
£ (247) m/s 0.20 0.25 030

o flot

35 GP%*‘IHW* B 5](2013
;:—_]-_

AFNE AT, p

28.

7). RZASol8AES AR e SRS



A= 9] ‘Classification of Indoor Climate 20002 FSIAQOIA AuUg7]Z2 9]
T gt FHE TEske H7PHEol]E sht HER Q1SS Foshe 3
HoE £ YAE @

(E II-1-11) Bg= Classification of Indoor Climate 20002]
QUESAY AHZIA HIIE=E L J|E
1= Indoor Climate Category Max Values
HrbeE (LEEE e
07]'6 ( Eé) ‘FJ s1 D 3
2= (Rn) Bq/m' 100 100 200
olarsheL A ppm 700 900 1200
e mg/m 1300 1650 2200
otwijo} @ ofyl (NH3) g/ m 30 30 40
Fddste] = (H2CO) ug/m 30 50 100
E3 A GABIE(TVOC) | pe/m 200 300 600
AAksIER (CO) mg/m’ 2 3 8
L= () pg/ m 20 50 80
WAL= 3 4 55
v Y& No Maximum Value
HI A2 913 g@al<d) Q1A 4= glojof 3k
B33 (PM10) pg/m’ 2 \ 40 | 50

A SRR ANRE S (2013, 7). DAISOlEAIES] A AU FRAES
A% A A7, p. 29.

Oh LAAIE 2 DSAE AR QESE 55 S4 It

1) Oglo|&s32 28 02~'1749 S22l AT Y, Of
EF(A1H 0B)

AWE71E AYZA(FEHE, 2002FEH FoE XRFE o83 A&A ghul
Ul ool gE F UdF fIAEE ¥ AR 4894l
7, 2007)7HA] & 27FA19] AT FAE FASE ofgolR] E fx¥ AulF
714 s wA k] AelstAth R 15 ).
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2) 2U HEolgs32 &

y
rton
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S

2o WE FAEY), 94, AFED)S Aesnh BrtE 2Ee vA9
Z|(PM10, PM2.5), E37H2(BC), 5<% (Metals), dHsto] =F(Aldehydes), &
AR71SHER(VOCs), TP g5 el AR (PAHS), SHERn), L824 (Allerg
ens), Z&|o] EF(Phthalates), 234 F(PBDEs), 4577 (Pesticides), %
BSATHTBC) 2 7]EHS02, NO2)E-Zd o] H7e ]k

9]

=49 AT S Adst] tfAl o] Thedt 89 AHITES
S =]
=

o)
=)
BN
>,
et
Shs
1
ot
Sl
(o
tu
rol
og
tlo
oxl
Ac)
ol
s
v

At dlier]d edEd T 54 WrkE 9 2v17d Eetke
ofdolZF a3t Bd AAATEe] thE - AE EF(A7A DB)EelA A
8

0

ojdo] 9% t AEE gt oA Ul FIEE 2
(B8, 2008)0ll W= Fue] A9 AR, mAHA F
7183, GUBl=R, WHAlR, ZEHOER, YR, 4
BgAl ol tigh AejzAS AAF vt
wHANA FREH ool el thdt PAHA|(PMy) 2] $% #3EE 69.57ug/
(FA19), 46.68ug/m(e1Ho)FE AUFE7]E20 100ug/mE A ¥= Ao
eIt A9 AW r]Eel tisl 23-&o] 22%7F Uk, o"olR
2 o 11%9] =2 FA o] AR JHo R F2 LT FA}
HAlok ol& A9 75 GEHo] e TR didoE gy wEdl
Aoz getd

2
>
=
N
>
>
2

=R
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E 11-2-1) PM10 s&2%

(Et2f @ ug/mt)
A 219 =3 | A= Nz
T 7 N | Mean £ SD || Mean  SD & | & i]L
(min~Max) min~Max) | (%) | (%)
60.28+53.43 36.87+29.53
AN &0 E
HiselE | 2 (9.17~245.83) 4 (16.67~80.42) 174 | 100
50.67+56.64 46.49+54.82
o)u}
= | 40 (2.35~250.00) 4 (13.73~128.33) 182 1 100
46.68+64.29 37.04421.39
go]z 1)
PMI0 | o]y | 41 (132-2875) 5 (1540~ 64.5) 10.86 | 100 | 100
. 69.57+97.78 77.69+108.23
&2
A M (1.96~325.00) 6 (17.95~295.83) 2 |10
- 57.39+63.66 43.75+49.49
[SNeYReyXe)
okt | 7 (8.75~190.35) 2 (8.75~78.75) L1} 100

Fo AU WA 3719] ol the - BelslE(ABE AL Al 2 wel)
A5 B4R QASHL BATAATL008. 6). oflo] I3 BIh-BE Sl ojo] A
M e 98] A 2A ARE BSAE 9 AREOIEE FHOE, p. 8

A% A mE ofdolRF vARA] F=9] 7% 1~10'd 55.1+74.8pg/ 1,
11~20 41.9+40.2pg/ m', 21~40'd 17.88+9.84ug/ m'E ZAFE v} Qlth ofdo|H
o Af FE 17109 AFE dEo] 7P o] A HFH R 40~60
pg/m' = A0l A<

=S & F AT 2L =& AEFS NG ST ot

B A s=rt Boe Ae & F o, ol Aoy Ak vE IF
AA7E JAARE FH R w2 T EAS 7 ke As on|gith

Ao A= 1~ 103 90.4+109.61g/ m', 11~20'd 26.4+24.4pg/m’, 21~40\3

A 1~109, 21~40 333 AZFEo] Ao s =2 5% g
Yg7|dE Ads|Ed ofdolRT FdosE fFxde rMHA] F57T 3

o A% HAT 5 Ak
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(B 11-2-2) PM102] A= A0l 12 s 2 (0{210/17)
(&t pg/mr)
7B N | Mean +SD [ [ Mean £ SD *(/)E M=
(min ~Max) (min~Max) ’
e 1 132 - - _
55.12+74.77 38.31+22.79
~1044
1~10d | 27 (6.25~287.50) 3 (2319~6453) 1667
PMI10 41.86+40.18 100
—~904 -
11~204 | 8 (5:4991.67) 1 54.90
17.88+9.84
~404d -
21~40d | 5 (7.08~35.20) 1 15.40

FAZHNATRQ008. 6). ool I BrFHLE 91T ofele] A
AE) AL Gk BEAE 2 AEClHE FAHOE, p %4

(E 11-2-3) PM102] 215 =0 e s& 22X (X&)
(49l : ug/m)
A B o
7o | Mean £SD | [ Mean £ SD Jz‘ir)g 71%2)
(min~Max) (min~Max) ’
] 13.15+8.76
= _ _
S A yss-015)
90.41+109.60 77.69+108.24
~104
1710126 ) 365 3p500) | O | (17.95~20583) | 2213
PM10 100
26412435
11~20d | 7 - - -
(10.42~78.17)
67.56=107.97
—~ J _ _
21409 14 g 96-287.50) 50
AR SRR AT AATHATHQ008. 6). olde] Asl4 BrhdeE AT oldo] A
A geled o8 Ad 24 ARk REAE 0 AolEHE $HOE, p %.
18] g AETIde] e Y-S AFHeE WS Jom, o
© off 3o} Zo] #Y] 3gvt e wel AWErIde o] nldstA|
T 22 s AT F Ak )Y A= AAE 2AloH BRgw
Abeke]l FRE B3 AES =ESIth ool AW 7] 3l 3, 4, 53]
olAFo]l 7% Ztzb 24.0+10.8ug/m', 48.1271.2ug/m', 49.3+678ug/m'E ¥+7] 3¢
7} 43] B 53] o] A9 & Aolrt gllen, ol& 53] o) tiidTel &
dH o Waol mE Wed o Axs} Ad=nR &5 tdTNT)e =
A D AFAIRE AR 208 2APF B o8 AlgdL
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m, 783196.8ug/mE F7|3G STl WE VA 2IE0] TS BEFL
2 A Aes ool Ak 540 et ok mAdA §
Tof ®Fo] Ags Foll wet AdTE o ¢ A9 S4S a3 A8
2 gzt 2ed Aoz FAokdn)
webs S]] e Al LHEA AR A B4 dHEAE §
o} 0}]\

s ol o A &+ 2

FA L] 71315 2, 4, 53] o) 7-F 242 10.0+11.3ug/ m', 89.2+157.3g/
=

£

(B 11-2-4) PM102] &D| 31401 12 == 2% (0{2I01Z)

(S © pg/m)
A 29| S
" - — = N
T B N Mean + SD N Mean + SD o 7R
(min ~Max) (min ~Max) (%)
13 - - - - -
23] - - - - -
. 24.04+10.74
33 4 - - -
(12.92~37.75)
PMI0 43 5 48.11+71.20 ) ) 20 100
(7.08~175.00)
N 49.29+67.79 37.04+21.40
o)Ak
58] o1 | 32 (132~2875) | ° | (1540~6453) | 1%

A5 B4R QANSL BATAATE008. 6). ofdo] $I5148 Bk BE SA ojdlo] A
M 58 09 Ao 24 Ak BEAH 0 AYEOIEE FAHOE, p o7

(HE 11-2-5) PM102] 8| &0 e =& 22X (RXY)
(9 pg/mr)
2 = 298| 7%
T = N Mean = SD N Mean *+ SD ) 3
(min ~Max) (min ~Max) ’
13] 1 458 - - -
_ 9.98+11.34
28] 2 (1.96~18.00) | ~ i i
PM10 35 ! 242 . - el 100
451 g | 891715727 | 1830 0
(4.58~325.00) '
_ 78.29+96.80 89.57+116.55
o)Ak
58 ol | 34 (3.65~312.50) > (17.95~295.83) 264
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L) O{2l0l& AUBI1 & OIMPX, TBC, Fungi & AEHEA

ojg o] R o] wAHA|(PMI0, PM 2.5), TBC, Fungi 3712 ojdo]gelA =4
3t Ae|zA A AASATE “AAL ol g FIAHAE o83t EF A
SH7HE s, 2013a)”2] W&ol

(o5

CE 11-2-6) SXUY H2I01&8 A&
Aojdol3] Bojd ol Ccolgol3l
2 A Ae AET AYs M AET ST Ae AR JETdE
Add 19813 19873 1998
7] 664m> 864m> 365.3m>
g 2@ ol & 63FFH(FE 116') 58+F(%F 79%) 58+F(%F 79%)

A5 1HEn(2013a). AAL oo g F71AHA7E ol &3 A A5HIL p. 4

(1) A {2I01& PM10, PM2.5 AlEHEA
Aoj#olRlo] o243 ALH plAHx

ZIHOSE U H2E)

o=
FE AIE oFf <x M-2-7>9 &
S

_1_'_

o} WA PM252] A JdEEY HE FEE 329, ASEH HAEE 7230=
AgHHTG ALl oF 120% F718hs AFOE ZA}EJ%!OD# PM10°] 7%
4 i % 614904 AL HdsE 113002 oF 84% AE F718H4

o wEtd, AL 29 TV Y fAE % 3] £ 2 deE Ay
Il A o]YolEo] Sy ASEE, dIdold 5 tkdlk EE 7|dsh=
Ao E AT

(E 11-2-7) AGEI0IE OIMSHX =8 ZHHE &L AH28)

o-]A% Qper. PM2.5 PM10
SE time  Mean#S.D. Median N Mean#S.D. Median N
0 305 £ 24 304 60 553 £ 9.8 52.6 60
1 327 +11 32.7 60 685 + 188 674 60
2 323 £ 17 321 60 523 + 10.1 50.4 60
(8) 3 311:37 317 60 580 * 211 50 60
4 402 + 28 39.6 42 780 * 86 78.7 42
Total 329 * 4.0 32.5 282 614 =172 59.3 282
0 835 + 86 83.1 60 1258 £ 89 125.6 60
AE) 1 884 £ 53 894 60 119.6 £ 99 121.6 60

2 842 + 36 81.8 60 1328 £ 938 1329 60
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o-]A‘a_ Op or. PM2.5 PM10
SE time  Mean*S.D. Median N Mean#S.D. Median N
3 66.0 £ 5.0 68.4 60 1171 + 154 115.8 60
4 425 £ 110 41.6 60 70.7 £ 16.2 65.6 60
5 68.0 = 35 75.5 44 1118 + 157 115.6 44
Total 723 + 15.0 78.6 344 1130 = 242 1204 344

A% TUEkRQ013). AAL ool g BIIHAIE ol 87 @4 AR, p. 16,

Acjdolg]e] mAHA] Axtel dIAZHE HnE|ERE 4 AR F 1208
5 AAARE 71EA nAEA] 57 SVbee ZAo® JEhga, 23]
o] Fo]A| = 150%HFE 2108714 PIMRA] F57} golxh Aol AL
2 olglojo] 59 FFo] B2 HAARMH oF ARt tsol 8 5o 4
WE71d #EPHe fFA7IER] 15000 7k s =7F UERTE wheba AL
A7 Wde S8t |8l S0t 37138787 AR, 871 7Hs 59
Z2)7} G Qsit)

(2) A OIRI0IY ERANT L N AEHZAI ZI0ISE L H2EE)

Aoldolge] FH-FAlH(Total Bacteria Count, TBO)# F-f-Zl+(Airborne
Fungi)oll th3t 527} ALH 55 A5 of <& I-2-8>° AA8HA
ot $A A% FEAES 452 HdE 306CFU/m“EE} AL HAEE
7004CFU/m7} <F 128% O A Yeht= 2e & = A8tk

ol ALH AU M 3 F& §A Tol wE AR AdHY, ALH

FRAAF F 34 32 AROIH THE 84 S AFANA Ty
T4 712 FEQ 800CFU/molslE 23sh= 122 Yelget), o= E‘rf 1
d S AN ALE AoldolFel td At FF S0 o Ao
2 addn B3] As o5d 2275 CFU/meg Yehstal, Aed ¥4
TEET 346 CFU/m' o2 Ueigith A&Ho] oFHd Hlste] oF 85% W
EA4e Btk
(E 11-2-8) AMEI0IY 2RAa £ 7 =508 £ HS)
Co - C -
Aoj¥oly] Type Oper. hr tr;?g;l Type Oper. hr tl?;;gﬂ
= 1 286.4 i 1 184.6

3 2204 (CFU/m’) 3 258.1
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Aojgloly] Type Oper. hr Ct_ro‘,ﬁgﬁ_ Type Oper. hr (iroantigg_
5 390 5 203.5
Average 306.6 Average 2275
0 458.2 0 348
TBC 1 306 Airborne 1 349
(712) (CFU/m) 3 1469.2 Fungi 3 317
5 568.2 (CFU/m’) 5 37
Average 7004 Average 34.6

A5 1 (2013a). AAF 7S F7IHAIE o8 dF A5H7L p. 18,

(3) B O12I01Z PM10, PM2.5 AEHEAF ZDHOIEE L HEE)

ZH|AHA|(PM25)9] 74 AEd BHsE7) 189ug/ m oI, TYF-2 151
pg/ MmOz ZAEATE ALHe] ZuAAA|(PM25)e] BHEEE 23648/ m'E
Uebgal, FUES B6pg/mzE ZAHEATE ASE PM252 571

o454
PM25ETE ¢F 25%0] =A ZARETE FAHA(PMI0)] -9 d5E B
S 554ug/mE UERRY, ALE Hi FEE Udug/m'E A AT Bojd

olF o] A wHHA FEE AL J4FH B o 70%A = © A A
HA=H, o] Ade ALE PR ES dst A vidoly dEAE U
a7 WiEo® ST IHER AL ofHol Y mAHA Azhe 93 =
27} Qs Ao werdr

(E 11-2-9) B 0{2101& OIMZX =& ZH0E ¢ HS)

qu_ Oper. PM2.5 PM10
8B time Mean+S.D. Median N  MeanzS.D. Median N
0 305 + 33 29.9 60 726 £ 230 682 60
1 245 + 1.8 24.7 60 712 £ 133 69.4 60
2 156 £ 1.6 15.0 60 452 =102 434 60
(418 3 145 £ 0.7 14.6 60 467 =148 40 60
4 123 + 0.7 123 60 396 * 117 40.7 60
5 131 £ 14 12.7 29 593 £ 135 57.9 29
Total 189 + 71 15.1 329 554 + 201 51.7 329
0 273 + 24 26.8 60 112.8 + 289 9.2 60
1 23 +15 22,6 60 1011 + 139 98.2 60
9 2 204 + 0.8 204 60 1053 + 23.7 105.5 60
3 22+ 16 21 60 811 £ 285 79.1 60
4 254 + 1.0 255 60 738 £ 118 71.8 60
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B PM25 PM10
o Oper
ol ;}j time  MeanS.D. Median N  MeanSD. Median N
5 250 £ 0.7 25.0 14 862 £ 120 82.2 14
Total 236 £ 29 23.6 314 944 + 265 92.6 314

A5 2 thehmQ013a). AN lolHE B7154715 ol 87 @4 A5u7L, p. 19

AEdT ALE BF 4 908 F11:30%)0l HAAIZ o] AFETEA wA|
A7 F57} FA % é‘é‘k— Ae & U, =A 180—f 3(13:007)°l
o

)
b
o>
o
o
o
E
L
\l
E
N
" o
o
OH‘
k
ﬁ&
e
NL,
off
b
o
o
H
S, 4
N
>
iﬂ
g
]
K3

Holxe] Vﬂ”ﬁl«l AESA ﬁﬂr Eolde zﬂlﬁlﬂd%l(PWS)Ql tﬂ@:m

2 Aol vlgte] ZA] ghths HRlH o= TE Al HIste PM259] #
A Fedol H7] W g AT

Boldo|f ] FH-FAFH(TBO) St #1329 A5 s58 AL+d 55 o}
& <3 [0-2-10>0 YeRRSITE F5-Ae] 749 AFE Y9+ 557} 703.7CFU/
mog A&H 537 CFU/m A ¢F 31% =4 ZAEAY 983 FRaATFS
=4 1/\12& 9} 34 5AIRF 39 w=oA AUErld FA171%%] 800 CFU/
m-es 234393, ALEe] A5 A la AlZEe 23 ACE ARSI
Ol—t— H) A A 2| (PM10) 2] %:E s Uehvs 202 mARAY} &
BoAdd 5o 9S FE= Aoz gydtt AL FR-FATFe] E=
YEUE o= A9 55 18~R2TE F-fAlTo] 2570 dute ox
7F A7 UH%OE FAEY B A A5E B4 FEE W04
CFU/mE YR, AL Hi §5& 559 CFU/mE g0 ALHET
°F 62% %7 Zk}ﬂoiv} AEH FE7F A FAE7] Wil B3 s 5

= =2

bt
us)

S W
_?il‘

N

7t AEE TERT WA Uehue Ao E dadn
I 11-2-10) BORIOIY 2RAZ € 73 sZ(0HE & AHE)

B o]¥ Concen- Concen-
ol Type Oper. hr tration Type Oper. hr tration

0 625.8 0 70.1

TBC 1 844.4 Airborne 1 101.4

OB U 3 4939 Fungi 3 106.7

(CFU/m) 5 8506  (CFU/m’) 5 833

Average 703.7 Average 904
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B o¥ Concen- Concen-
OT;J Type Oper. hr tration Type Oper. hr tration
0 837.4 0 25.6
TBC 1 188.1 Airborne 1 46.6
(19) (CFU/m) 3 756.3 Fungi 3 39.7
5 366.2 (CFU/m’) 5 47.7
Average 537 Average 55.9

22 1HHEHL2013a). AL Sl E FIAAINE o) &a AR A5HL p. 2L

(4) C ilol& PM10, PM2.5 AEHZAF ZHUHEE & HEE)

Coldole] mAEA] F=/EE ofef <& M-2-11>0 A sHth. PM2.59]
BT 8d B FEE 328ug/molal, Aed W FET 1094ug/m'E
A&l 54 Hoh o 233% S/ PM109] A5 o 52 d%te] 709
pg/mE ZAEUL, ALH YBTFE 1493ug/m 02 ZALEQITE Coj@o]R 9]
A vAEA FEE BE ooy EEY w2 o= Z*}ﬂ‘”bﬂ ]
= Cofgleld] 727t AAAR] 7PERelr] Mo S, F5 & Al
o Auer1d A 2 Zlos vk,

L) rlr

(E 11-2-11) C 0{2l01& OIMIgX S8 2IHHE < H2)
C . PM2.5 PM10

oHold  time  MeantSD. Median N Mean#SD. Median N
0 653 + 7.1 613 60 946 + 144 97.3 60
1 51.6 + 5.2 52.8 60 976 * 198 9.6 60
2 270 + 121 237 60 648 = 229 63.5 60
12 3 126 + 12 123 60 693 £ 29.6 65.3 60
4 114 + 21 10.7 60 353 +75 34.3 60
5 17.0 + 05 17.0 14 404 + 69 37.2 14
Total 328 + 223 17.8 314 709 + 304 70.2 314
0 9.7 + 82 9.5 60 1458 + 11.2 145.9 60
1 1382 + 160 141.3 60 1720 * 132 173.8 60
2 1152 £100 1129 60 1579 + 95 157.1 60
(1) 3 111.6 + 39 112.0 60 1463 + 104 143.8 60
4 91.3 + 11.2 915 60 1304 * 16.1 134.1 60
5 709 + 2.0 70.8 9 1101 + 7.8 111.5 9

Total 1094 + 204 1092 309 1493 + 195 148.7 309
A5 THNTL(20130). AAF AAHE F71HA7IE o8] A 4587, p. 22,

Ll

10+

ot
Bt
o
i

obl [1¥ 2] Colglolqel mAMA 94 53 Az
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Aeste] Yepd Tgjzolth. 5H mANA AAdAE S4 1058 HAA]
Zrol AFEWEA ulAHR|(PMI0)7} S7HHE AR FAREL, o]F 9%
gol AZEE S 1807 FHE HAUAY &7t g4 sk AL
2 ZAEATE ALE CcojdolF Y mARA(PMI0) FEE 4 308 FHE
34 200274 ‘Teol SAA T Auerd AW e Auerld #A71E
)l 150pg/ ms ZHFPom, Hd T=v 187ug/mE YER AUF7] F ¥
AR ool & AR ZAFHIY T1BE ofdelR]e] SN AH &
7o) AaEe RNAASAAE det] 3713A7] AR, ZTAISIAE =9
s #e7t desit

cHENE &0

— PR . - PMIE
»— B0 ™ o — PG

Sufmer P a ., . Winter
¥ ot . L .

*
.....

[r————|
Cancielsition [u |
-

-------------------

Time |rein] Time jmin]

245 At eta(2013a). AAF Cl1Z8 37138 71E o183 @ AWk p. 2.

(O 11-2-1] C (01T OIMEX AR EF Z2IHHE &L HE)

ofef <& M-2-12>¢} Cojdolye] FH-FAlTa FHXiol diste] AT
ARghs Attt FH-AAIT(IBO)Y A52 BdF5Es 1469.7 CFU/m'&E
AEH HsE 454 CFU/m BT} oF 69% #H&3k3th. 53], 5" 257} 7F
A wol Awsla, odo)e] 5o Be =4 3AZ & AAFS 2853.2 CFU/
mE 7P 2 52 2AEAY. CojdolRY] AFH TRATE v

Sol8AE T8 duErE 4?4%«1 2AUlF71d 42715 800 CFU/m'E.th
Ha ofF 3548 A Yl ole 34 99 F57F 7IRH%E #A4] YERY
F57F 9% FE ZoE wgdn. BERHY A4S A5 A4 FE)
3254 CFU/m'{aL, AL HFsSr) 332 CFU/m'Z Uehgth B/ 7
G FrAlEH 2ol A5d S 3ARF £ e s571 39%.2 CFU/m'E 7H
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=34 74%7“491 3 25 8 %57} ﬂﬁol MAsl7] FA 2 ol #A

(H 11-2-12) C 0{&l0l& Nz & 37 s£(0E & HS)

01%(;]%] Type Oper. hr COI;COe;ma Type Oper. hr Cor;icoerrlltra

0 791.2 0 2447

TBC 1 1210.6 Airborne 1 280.8

(18 (CFU/m) 3 28532 Fungi 3 395.2

5 1023.8 (CFU/m) 5 380.7

Average 1469.7 Average 3254

0 607 0 447

TBC 1 300.6 Airborne 1 282

(719) 3 554.3 Fungi 3 349

(CFU/m) 5 354.1 (CFU/m’) 5 249

Average 454 Average 33.2

2b5: AL Thelal(2013a). AAF o918 371 7E o183 B AsHL p. 4.

PN

ChH ofglold

ofdoly FAY AUE71d ZAF A3 vla-Hrle] mE AuEr]de] #e
A S (FAE) (B, 2014)S AR AYg7|d oddIH(TFolgA)S F
= 397K 11~13) AWE71A7IEE 1070 F+A7IE 570, dalsE 570) &34
&2 W 70% 2 UeEbgTh =3 2@EAE A% T vAdUAE AE 20&
E7b 712X (150pe/ m', o1Foly - o571 100ug/m, AWHFAPE 200ug/ m) ©
olm, ojo|ellA] 20081 Aol 70.5u/ m'ellA 20131 ) 49.3ug/m' O = 7&&0]—9311”4—_

[u]

' RXY AUSIIE 2elH=(RHE)

i
bl

1

¢

f

LW e

100

B0

TeE 714
70.5
3 5T 31 621
G0 na 53.5
.9 3
. ana 48,4

4 I

2

]

s Al ZiBtE ATl WUFNE dR28HE 2av|# | ol | Haud
s B75(2014). AHE71E HHEl 71EAE(2015~2019), p. 9.
[O8 11-2-2] AUWSIIZ 22| J12 HE - 0IMHX (2015~2019)

=

=]
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SHEEE Y T oA ABWT LYEE 7IEA(1,000ppm) ©]Hie]
o, ojgo] el A 2008' A9l 610ppmoll A 2013\l 589ppm O 2 AEIST.

B
700

a1
600 s

57
' e I T = 528
cop | Am
400
3o
200
100
o | .

han
EEEs HHeiod Esda3 din2dE=] ooy | 2iwr|s I

A5 B 5(2014). AWE71E B 718A18(2015~2019), p. 10.
(08 11-2-3] ALHSII1Z 22| JI2 HE - 0lASHEA (2015~2019)

ogEA WG F AT AT 2UEE 712X (800CFU/m) olH
o, ojglo] oA 200830l 669CFU/moll A 2013l 581CFU/m' .2 7+as}
ATt

LAl INE=SNE0

|y MUY | =awiy dEEIE T
m 2000 w2013

A B752014). AHE71E #el 71EAE(2015~2019), p. 10.
(D8 11-2-4] AUSIIE 22| JI2 HE - S2RAZ (2015~2019)
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HEz17, 2009. 10.)7 ol A

S OdeE A4S 20099 4

ch &8 JjH-sEr o3
“olgoly] AEE A=A dF)FAT--HIAE
= A&Ale %1%01 °]§J+ AFdoidolR 20704
9 3UFH 5¢ 2997k ¢F 293t AAlSTh 1 Ay 371 #AeHl wet
AgF71de] 74, da 71EE AASke] #elsta AT AA ofHo|Fe] A
Y37E-& SA37] 8l olakstaANO2) S84 FHo-ely] 5714, A
ojdoly 47AellA 71EX(0.05ppm)E TS Hof Fa1 Ut 7]EF T
SAUEE B2 AHYSIATHFE 1.7 FaD).
T 11-2-13) g0l AZ0|18tE st=2(H0)]) =83
715 400 0.06 0.05 0.01 4
i TVOC o3 NO2 29 &=
e (ug/m’) (ug/m’) (ppm) (71/CO (CFU/m)
THA 496.3 0.012 0.052 0.00006 05
THB 542.5 0.011 0.053 0.0059 04
THC 797.8 0.0078 0.055 0.0074 03
7D 760.1 0.025 0.047 0.005 04
THE 591.9 0.0013 0.54 0.0067 0.1
THF 563.7 0.008 0.044 0.009 0.1
THEG 623.3 0.0009 0.049 0.0087 0.2
THH 791.1 0.0053 0.053 0.0042 03
741 689.1 0.0057 0.043 0.0046 0.2
T4 1194 0.035 0.025 0.008 0.2
AFEA 781.2 0.016 0.041 0.0058 03
AFLB 802.4 0.002 0.054 0.0042 05
AFAC 489.4 0.0007 0.045 0.0086 03
AHED 7285 0.0011 0.05 0.0044 04
AHE 721.2 0.0016 0.057 0.0078 03
AFAF 273.9 0.025 0.05 0.0023 0.1
AHIG 840.3 0.043 0.057 0.0078 03
AHH 2522 0.001 0.06 0.0074 04
AL 355.9 0.001 0.06 0.0016 0.2
AHJ 268 0.012 0.015 0.0047 0.5
A= 7‘74 - AEE- 9213 (2009). AA-ol AU AejzA A7 (1), HEAF53] 2009
s8] =23, 29(1), p. 708
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o2 S4-2ARE. 54 8 AR 20099 7478 2009 109704 oF
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21% B AZ= 16% 59 €22 SRS stk Fa% 29| 549 vAY

A T FEE AW B Ad, 310 AEEAY] 42%)7 B8 1A 71/ 100
pg/m< 238 oH, FIHWAR7ISRME(TVOC) s& E2=2 4wl o 14

7H /\])é(%j_iﬂ}l] 19%)7]’ ‘?;]__Jvl 7]%?_]_ 400ﬂg/m3% =23 75—}.(}_‘&1;]_‘ 1 9/"01] %%}_‘Eﬂ?—)‘]—
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-2 SINPHONIE(School Indoor Pollution & Health Observatory Network
in Europe)(2010~2012) HIAJolA] A& EA, AUedEd, 1E AH

A3 27] edder dF Auirledd AH(E)F] dEgo] F
FHASHA AFst Aok 53], wAe) A =2 d3o) Uig REZ 3
g, ol & A7 o AR ofdol gl fAHe] Ae® =2 QF Aol
WSt E R o]o] tigk A @7 THSINPHONIE, 2014).

=3, AU edEd g rxEAL L9EdR RS, SHHA

nom, o= ofdoly 9 FX|Hol = Tk
(RSN e = swvww ]
-SINPHONI o EH I |\II| T
(Schools indoo *—Jﬂl%"iﬁ
pollution & Hea igg;’g, z_‘;:
Observato Az A e H ‘H :‘
Network in E LA
2010~201
il | i
_'|v§\ i
il ‘HHH
e S s
- A e
2ol = BT JdE uHg
i Hrledd

Chemical and “"U ogica )

L
‘Formaldehyde, B “::h
0 o maesg -
etc PAHs l Hostmemmeard
:NOZ, 03 b —
R S

Z+5: SINPHONIE(Schools Indoor Pollution and Health: Observatory Network in Europe)(2014).
Schools Indoor Pollution & Health Observatory Network in Europe Final Report. &3}, p.
7, 125 Q- AT
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3, ofdo] e Sl AW sllF Al 2ol {7IMAl AFA, FLTstke]
Cob AR TuF 240 Ui A9 A3 48 Zlos WHHATHEAET B
T2ks, 2010. 1. 12).
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Pt
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JIEHBY%] : HI4, WL 2R RE,

=% OMIE2EI0IE §

25 SR HEARQ010. 1. 12). ofde] A &AFAl v Y da: SR, 25

A-FA - AdselE 848 B7Pd SR http:/ /www.me.go.kr/home/ file/readDow

nloadFile.do;jsessionid=VQzmYatVBMDoWadLyNtC3Qeg67Y0d75t T2y1 pujc2INmkqq1g48qM
9ZJ7FyjQXHz.meweblvhost_servlet_enginel?fileld=12961&fileSeq=1°l14] 2017. 10. 30. 3=
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ol=rt 7] mF A Al AshE T RS AR Usith @B

2010. 1. 12). vl =e] 74 MEEdE Aexs 2 B2 AA4025%) 53 ¢
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LR ERR R 9] 7|9 =8 YERIITHER HEAE, 2010. 1. 12).0

SEAEE ZARE A% BAEAT uEdEd BF FYol o3 k3] &
A Uehor ol& Foff HAlY] w57t 135S & F AJKHEAR BEA
%, 2010. 1. 12).. T5%5, 254, 7taA, a4 52 b4, AF 3 7HL A
of HAl AFEAY 3715 Tl FUE] ool &3 v R F& r
UH AL, A FEIF =25 A E =H@AET HEALE, 2010. 1 )
dolgle] A5 =, §obdE, Shgol ol FolAAL BFAIe] A =2
7F vhFste] flsfgde] o Al WS HiwA =A UEbsal fARde] A
obFe] EEAIRte]l il 5dES FE AFSEE fside] HiFew
A YeERGth @2 2245, 2010. 1. 12).
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2-"l(1/42)

A5 AR ReA52010. 1. 12). offo] AJE AFA g4 3] A Ze: 84, RS
Ad-FA - AdEelE flEd B37PEE IEE http:/ /www.me.go.kr/home/file/readDown
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ZJ7FyiQXHz.meweblvhost_servlet_enginel?fileld=12961&fileSeq=1°1l4] 2017. 10. 30. U=

D Fdsl= Bl 5 ARIRIHIEE ALe, A, AAE, 07, 2, A
SO BT, B, ABAY, BRAEANN 2 15,
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A5 AR ReA52010. 1. 12). offo] AlE &AFA g4 3] A Ze: 84F, 1S
Ad-FA - AdselE f1Ed B7PEe dEE http:/ /www.me.go.kr/home/file/readDown

loadFile.do;jsessionid=VQzmYatVBMDoWadLyNtC3Qeg67Y0d75t T2y 1pujc2INmkqqlg48qMO
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Q7%), ELHstol= 235(11%), FE-FAT 33(16%), LAFstERE: 132(0.5%),
o] AkslEk A 5435(23.9%) 2.2 YERSRTE
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2 e s v A] _%?—_lﬂl FTHAT | grksk | olxkst
b2 | sele | AR | vx | e
s
oelo] 14 70 42 5 2 3 1 54
ZI-E(%) 38.0 22. 2.7 11 1.6 0.5 29.3

8 .
A VTR ACIIEIR01, 4). 1ol Adigrld #e) A4E 89 BT, p. 5.

“oldlolql Auied AEizAl AT (RAF HEE- 231, 2009. 1074
= ool 20*(?% B ARE e ARG on, 2k S
AR71SEET 153(75%), o148k 93 (45%)°] WA= Ak

CH lI-1-4) o{glold Alu2018td st=(d0)) 538 gt

7]1EA] 400 0.06 0.05 0.01 4

Bl TVOC 03 NO2 k] =
UES (ug/ m) (ug/m) (ppm) (1/C9 (CFU/m)
THA 496.3 0.012 0.052 0.00006 05
THB 542.5 0.011 0.053 0.0059 04
THC 797.8 0.0078 0.055 0.0074 0.3
THD 760.1 0.025 0.047 0.005 04
THE 591.9 0.0013 0.54 0.0067 0.1
THF 563.7 0.008 0.044 0.009 0.1
THG 623.3 0.0009 0.049 0.0087 0.2
T9H 791.1 0.0053 0.053 0.0042 0.3
Tl 689.1 0.0057 0.043 0.0046 0.2
T 1194 0.035 0.025 0.008 0.2
AFEA 7812 0.016 0.041 0.0058 0.3
AEB 802.4 0.002 0.054 0.0042 05
AFC 4894 0.0007 0.045 0.0086 03
AHED 7285 0.0011 0.05 0.0044 04
AFHE 7212 0.0016 0.057 0.0078 0.3
A+EF 2739 0.025 0.05 0.0023 0.1
AHAG 8403 0.043 0.057 0.0078 03
AFdH 252.2 0.001 0.06 0.0074 04
AL 355.9 0.001 0.06 0.0016 0.2
AHJ 268 0.012 0.015 0.0047 0.5
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Ag: A5 AEE-2EE009). ojdold Auled AeEA AT (1)
A% sheubE)s) =23, 29(1), p. 708,
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H-EFY, 2010) N E WIS =AW 737 BEAEKE 27714, <
1 21704, 7371 5= st 2ARIOH, Akl wAEA] 313
2%), FILEAF7ISLEF 1435(19%), TLH 1= 63L(8%), Tl 37
F(51%)°] A= AT

i

r.

—~

3) HAAIZ U HIE S =1 HEAH

A= odo| &5t SAMANGAGANA 18217709 AES AT A,
2431709 Aol TEARAW, 4 AAAY ]SS NS A sioka
YeEPGTh 33 BREAE, 2017. 3. 10). ©] ARG of#ojzolAld, 258w
wA, FA9Y w4, ooy BREA, EAH(1612 7IE A= 105500 AA)»)
e WAAEE st AdE, B4, HlgRd 5 EY =84 nIAE,
FALFAE vt FHARE Foll i HVIES A S W &8¢
Adae)|ES ek AES 243130010t HEALR, 2017. 3. 10). ©l&
S FYEE ANEY, =54y AT F Z35E AR7E iR
241430012 m3) 1 ol Aggr|drE =3, SAE 5418 BEA AR,
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AR HEAE, 2017, 3. 10)(LE 19, BE 1-10, 2 111 27),
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: ==z R ESIE AR A | oo oo
Wz 2w EEN g g | THAVIE 2
2431 2414 8 2

7
A5 AR BEA5(2017. 3. 10). 2016%d olHe|&-E33t KAV E A, 2431F
715 9t El. hitp:/ /www.me.go.kr/home/web/ board/read.do?boardMasterld=1&
boardld=770250&menul %l 4] 2017. 10 .30. U=

JREE ojgo|So] BAHOE AT TN BEF 5 YRS AR,
WA, BAGA 53} Weslel BN AAT A, 1§ D TR A
9l =

sy LT

a1, AAdlE B

2) 2008 3¢ ‘olYo|BFFI FAAATIE o] EUETEA, H AF(093.22) ol A=
ANAAEE TR, T-AFE o Rl wel 20161 3(5.75H), 20189 (245H) e w0 = $deka
#He71E He
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FFF/ PO HEA AHEo) AEHE YuAAElE 2 B,
W, BAF, 94, e )k 1 1 HAE, AUE, e FOE T,
T A%AA BAGAS AFA FYe AEANE PP ST T
87 AFAA 290 WE ole] Aolsh 4L theat ol e Yok

CE I-2-1) 2 S AN 220 HE 202 Holet o4
8o FEERR
EREE TS FEAE Aol THEE 2719
(Air Change Rate) A (@S B2 A %_24 o E U gt
27]%HAir Flow Rate) SO A7 WEAE Ao ZaE= 2] AA

714 5(Air Velocity) A& #H o] E;ﬂ SE2= 5'—7]9] e
SRAITE ol WEAE Ao {S":"Q 71719 o
o VOCs9} gHlsle|=Re] FHS FUT TAATE Fol
3]5*&(Recovery) TEANE AoM BER F7] F9l diY VOCs9t
desto| EF9 FHOZ E GH(%)
A& FNAl A EE %3% ArEet weEd
SRAIZFE VOCs9 dl|sto] =72 2

ni mlo

WEAE o] A0l BAY WEIFE(EFa) 2 A&7t
(Emission Factor, EF) ol9lo @ WEHE(EFu), Zol9 W& E(EFL),
A WEE(EFm), F3)3 WE7FE(EFy)
o2% Yepdt:

A5 F=371HA Y (2014). I8F DA LITH, pp. 125 ATA.

ol9lo] THAT 7] Area Specific Air Flow Rate), 715AA(Building
Materials), 2413 W (Emission Test Chamber), ZAI AW &5 (Emissio
n Test Chamber Concentration), ¥’ 5%, EHE vlR&%, AE53H(Product
Loading Factor), A1 5(Sample), A3 (Test Specimen) &= |3t ATH( =
371784¢ 3], 2014).

A B RJAF7IE AF 183 AFAA AF 52 ASAAANAM Yo
L8] =, VOCsoll theh A2zl ofs AAdth A A 294 ?’]'
H, 9 o7F 35 9 20 ts F7F Al st de A AR 8
g g ok AR E FEES ARAF FHE 7tEs, 9 671 A5 2



So0] FL 01%(AFEE) oltolor FTHFTE/ AW, 2014).

(B l-2-2) &&td A=X o552
=2 (mg/m2. h)
Ohil_]:z A B _
8 dore g;'ﬂ A3 Aae
TVOC 0.10 wjgt 0.10 =]% 0.25 =gt
HeF SVOC 0.03 =%k 0.03 |4l 0.075 vk
#888% | HCHO 0.010u] 7k 0.010 []vk 0.010 [k
CH2CHO 0.010 =%k 0.010 =%k 0.010 =%k
TVOC | 010 ©]%~0.20 =9t | 010 ©]4~0.30 =9t | 0.25 ©]4~0.76 ©]qt
SVOC 0.06 w7k 0.09 "%k 0.22 vt
5 HCHO 0.010 ©]’~ 0.010 °]~ 0.010 °]~
#RAA 0.030 =]vk 0.030 =]vk 0.030 )%k
0.010 o]~ 0.010 o]~ 0.010 o]~
SEAGED) 0.030 @7k 0.030 @)%k 0.030 =%k
0.20 o]~ 030 o]~ 0.76 ©]’d~
Vo 0.040 ©]H 060 B 25 ujgt
ot svoC 012 =%t 0.18 =%t 0.76 =%t
[e}
0.030 ©]Ah~ 0.030 ©]Ah~ 0.030 ©]Ah~
aus
HCHO 0.050 m]%k 0.050 m]%k 0.050 m]%k
0.030 ©]4~ 0.030 ©]4~ 0.030 ©]4~
SIBREIEO 0.050 @]9k 0.050 @]9k 0.050 @]9k
1) 5VOC : A= 3% FH9 Auz7|d S04, EF4, A, Add, ~dd

D
2) 5VOCelI A Toluene 2 0.080 mg/m~h ®|gFo]ojof g
AT/ A D3 (2014). 1E ASAA AT, p. 12

AP A 712 ARAE FALERE 459 oo, HA
34A] P ITHRE 1-13 ).

JASAIEYY F dullste] =/} VOCso] A Wi 13 A5AA] A8
A 3714 (SPS-KACA008-138) & 7H=4, E
< A5 1A A2009-202% o Ho|ZEFEite] T Fral At Aol
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A5 g7 43 (2014). W ASAA LA, p. 16.
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2 A=A SPS-KACA008-138(3H5-87 144 73], 2016)0l wWE2H F7|A3
B4 A AFHAOZ VOCse ZHAE TenexTA F2HS, dHB|=R/e A

X
+ DNPH CatridgeE A3} UH%& z-wla EqEA 2443 o) &
P%/\]d ;dh:ﬂ q]_,] e 9,]. AF ]. AFA l—ﬂ]‘_] 7/-1% :@]—9_{51- <
= 3l

3], 2016). A}ﬂoﬂ 2N AW o 55 A3 oH: 4%, 2As
< S8 2 #& 2N AER Ih@F=371HARE], 2016). ERHS] 249
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C1 100 = 95 (2) -
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VOCso £4L Tenex-TA Fd= 7HLE9Ao] Wi, 7kl ofs]
VOGsE 23ttt VOGso] TR/E &g uf, AFEXA(MS)E scan mode=

zZkskal, A7 spectrum O E WEITHI=TI7IHA S, 2016). 2210] A
A 22 Retention Time {FAolete A spectrumel o th-g-aiA FA3hH,
APHe AFEAARZ Gas  Chromato- graphol  ©J3]  Total Ion
Chromatograph(TIC) & =735k ol Ath(E=38713A8 3], 2016).

LS| =/F2] w42 DNPH Cartridge He| 71254 3}9H= DNPHT-EA]
= SMHEUERS ARgSte] &allsta gejA7]a 2e]8de 144 A=nt
EJYZHPLOE A AHZRITHISO/DIS 16000-3)(3H=3717 883, 2016).

387 A=AA 20143 KCC AunRecdsh) AES B3 A%z, 3=
3717848 83Q0160)0] AR T AIF7|ES I EATERANIATYl 2
A W= AY (TVOC VOCs and Toluene, HCHO, CH3CHO)< &A% A
W Uel 7les, SR 3719 AdaE 3 Al guzle ekl A%
Ao HfHAG A=) WEFS AAsk= S A8tk

e o

[ |] MULTI-FLTER
E-HN|

| | i
W |HH DRY l b=
= I COMPFESSOR

Zt5: KCC Azlotoldli QIEIZAEE HB 1541, http://sunjininc.co.kr/bbs/board.php?
bo_table=datal°ll4] 2017. 10. 30. <!

HE
(O -2-4] 2&d ASTH AES 24 Yy

“IU-2) JEAAFE ASAE HaEY AR, 2012)7 mEE,
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A05E AsA=s AFH, o 278k AFH LIHL 1o,
AT 2 HrpIde 20129 787 40 718E T 1AL 2012 7 o
ol =AY HB|(KGBO) & AU 7 7 7138 F7Is (2
IH, 2012). 53], 157188 74 wjdols Jdstd =2 die 2
o] F7hell WE QAF7IHY LT AFHA FHES AT FAl FEGE
SAAZES] MSE il AARJSTVIHS Frksta Qo (ExE, 2012). 1
23 ool & HIAANFE JIFA T FIHELS v 2ok
(E II-2-6) TEAAZS ASHE WS BIIES
ZHE
2| 3ERd SR qme | gm | welad | e
7 [ 54
9= 744
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s9 | 7 663 5 707 ol
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e | BEAIUAZIERTE, UHBAL S 23, (HRATERALT
H
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i AU, ANE, A9, B0, FA8e
77} R ACTE 77} 7} 77}
gu glae ) |32 |ge? a=|? gu|P
| 4 40 43 36 45
7Rk (B4 7R 10| | et 71 s 71k
a=| P laz|g| |ag|? |2=]’| |a=|° |a=|?
77t A IE 37} 7} 37}
gz 1010 g2 (g a2 10 el | ga 0 |ge 10
w1136 11 136 124 119 133
T DO e e P DO e T B T B g
3% %7 gz |a%*] |jas)®| |as®] |az®
A BRE2012). 59 IAASE JAFSAE vl AT F542A 2, 51, p. 31
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Abs: BRI 2012). -9 JBEASE JISAE Bl AT F5AEA L, 51, pp. 34-35.
(D8 1-2-6] &&BAZRZ AISHT JIE L HE HHE0 2 HE= Tt &=

“AolliA e %515“1 71e7id AT EAM(FE - A n ]
=H7HY, 2008)” Aol WEH, vl=o g AS= AFSA =S 7-¢, LEED
= =] ApEA]1 vge Wz HoJAIQl vl 1Y Y g
Green Building Council)®] == 1993l 18ANYH HHE & F4Ho=
NEE ATHF Es - =1 w571 &87HY, 2008). Al2~®e] M8s o
(F M-2-7) 3} 72o] stz gk

GBCI(GBCL: Green Building Certification Institute)= <H] 4] A}Oﬂ/\i 7 &5
9] H5 7}5(Anticipated) ¥ A3l (Denied) HF-E AAt, FZHAY o4
A 59 AE(Pending)S BT T USRS HAFTAA AIE B8l Aot
(A, 2012). Z2IE 67 tida swle] ARdEeR FAE u
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o], 2013). ol H7IALRH AjF7E B8 7Hs LEED B7HA2Ee

HE R
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(H II-2-7) LEED AIAE IR

LEED-ND(Neighborhood Development) X T AN
2 wE(2012). -9 JAAEASE AFAS Hlaid AT BEAEAZ, 51, p. 37

=

(H III-2-8) LEED-NC 2009(VER 3.0)2 2

e A
Platinum 80~1104

Gold 60~794

Silver 50~597
Certified 40~497

Ahg: 92 2012). wW-9] IAFHASE JIFAE Hluis A5 B5A4EAZL, 51, p. 37.

NEIGHEORHOOD DEVELOPMENT im ruotl

COMMERCIAL INTERIORS

CORE &SHELL
EXISTING DUILDINGS
NEW CONSTRUCTION P ——
SCHOOLS, HEALTHCARE, RETAIL
e .
DESIGN CONSTRUCTION OPERATIDNS

A SR il feew, i ong
A5 91E(2012). S5u-9] AEBASE AFAE Bl AT FEAEA L, 51, p. 37

e

[ 11-2-7] AO0HZ=D| SHE LEED WO} AIAEIS| &2
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AR 28 FETE J1e/hd AFRAA(FENG FE0d s
=97k, 2008 Al wEW F=o Mg AFE IS
BREEAM(Building Research Establishment Environment Assessment Method)
& AEEY WA TS S ZROPOERE Be FoA AEHI 9
E}(%Esﬁokﬂ.é‘]-—}zjg E7<H7HY, 2008). YristEo 2= A7 9 Add] o
UA, $9B, AH, 29, A, A9, X, 308 TEHT, FHE 152
(5N AF-FE)oIH Haroll wek 57)9] SHOE oIt (HhAd, 2012).

(H I1-2-9) BREEAM AIAEIC] S8 &=+

T A
Outstanding 85%1 o)
Excellent 70~84%
Very Good 55~697
Good 45~547
Pass 30~4474
A5 8 (2012). g9 IAASE AFAE vl AT BEEA 2, 51, p. 38,

H I1-2-10) BREEAM 2011 =2 ZIre=

Hor S AN E 28 T
ECEE TE 29 A 18 59 0T 9%
A7 A1 R e
oA EgAel 42w
e elg Ay So B B2
5% YEus Auel HelAd A Sl B 9%
Sl gl anlsh Hopel mE 5

Al Tiek 2jg)3)

e HAelel AT Sof Bt @

7] =(Waste) %= H71E83) AEg 24 Sol| ne =
th#)9] o] A o] 7hXel Je Hzsfeb) ek g
e B Wz Aol W =

24 A9l tx}Ql} 7]& A9l e F=

A SAAE0, S ARIAEE AFAS WLRA Q7. FEIEAL 5, p.

>

npAEte 2 AU A MY F5FY ZlefE ATEIA(SES S
AHnF71EH7H, 2008)” Aol mEH JdEe A HHE JAFAEe
749, CASBEE(Comprehensive Assessment System for Building Environment

Efficiency)= 43171 A& AFE 2 $58 4% 2L #HFEE M AF
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3. BIIEFEME, N & JHEDILY & SIILHI(MA)
2|

4e B, olg, 47147,
ABAATE Ao, Abs

Hﬂm{ﬂ

9]7] ‘:°‘°l ﬂﬂﬂlf FAL ili’l LHE

% ﬁolfﬂ :Lﬂ AL OJ‘? 5

= %5& AYZ7Ied Azto] AL & A= 7IEFEol

Eh_ %} T AUtk wEA B AT o /\l*é ofdolH, A4 /\1“01

£ T dom, Ay

‘1%“5‘}04 Az 917
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(

N
o
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olrt
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O_u \n]
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%
e

T ek 2 YelE 4F @Jg%om VOC AA4S @ fal7ks ol ojs)
o AT BAR A@PHelt FAol glol UM AAH AHOoR
oA 1om, 95 AHAE A B8 B A B A7
9 ghejusto] mlasofof g,

obee] ‘AART+E71FA7), TIAR+ET1BE7) 5 e FINEHR F
A

Yo AGT A LBBL A7l e 74 AT L e BAE T
FF B AT Y AL ofTolF, XU AHetn A FEe AT
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e BESO AEE
Eamy | SaWd SOYBID | Wi HFE,
oitiEE 50 gy BaEugy sl | ROIE WHSysen
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FiEE]
ol%z\_] L N'! ' -.I.. R 20
XEV SR @ [T R PEETES EEWA. ¥  EEF
ua L1t wE2 BEN It Kol
wE Agng nE Huod nE ARUR BBAEN nEMB
LR WS WA eaw an
et T ST
TEREAS RERENE HSHEARS
= oa) .
EalE ] | o m=r=E ol
o= ‘.ﬂ
=
AR
= —r n=g
e 2= A
___________ —— e
anp=
ZA5: 1) ZHlo] F7AT 4 filter HIZEEA] S5 0]A. https:/ /www.cowayairlab.co.kr/airla

b/?btn=PC-gnb-airlabell 4 2017. 10. 30. Y&

2

3)

ALA-EZF0004). FE] B FHE 0%
T A FE- AN F= e
535174 EEAE(2014. 1. 28). A9 A, P4 WA =t http:/ /www.kip

& Al 371 AR Ao A3 A
2, p. 32

0.go.kr/kpo/ user.tdf?seq=13213&c=1003&a=user.news.press1.Board App&board_id=p
ress&catmenu=m03_01_02°4] 2017. 10. 30. &
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ol BIBENE U8 2 &L 24

S7IAAAE E49E f8 U=#(2015)9] ATFE AFRLTE 20000 4t
HE RS 3717F 473 fA 2R WEHA ol me}t F7|HA 79
27} AR F74ska JeH U=, 2015). ol AdldlA 375 stual & o)
Q7] wAHA] B A8 % ] Oﬁﬂﬂ AL 2 4 3 E A g
735 AdelA dHE ed=de AA)I] AR A3 gigte g A
SkaL QITHU=, 2015)

AABAZ|FHWHO) Aol w2 201413 71F, A AANA AU 37124
o7 Qg Z7|APgo] 2009+ ol o]2% Zo®E HiHd ok 1 F iR

MEE ol A EAYSH I ARk o] 54 gk ojdolEe] o o
A} olgtal SR Al k(U= 2015). webA old g AliEr]de] SHEH
Az B HAEE FAS] A7 bt o E F7IHA7 AHgol STk
I gen, AARCE E u 71347 RaEQI4Y 719 THE%)=
ALz ml=ro) 27%, DEF F=o] 17%, T= 1% HIEPOE oA % F717787]
}\]Zo]—_. /\]75]-1:]-71]0] x]u]- .6‘3-_/] /\17%—} A= g B‘ /\]7(]— /H;(Loﬂ 7}7% =z 9
12 AL Midolth=m, 2015).

A 1435 wgA AAMHEPA: High Efficiency Particular Air) ZE|7} A%
o] RS AA g, AL dA F Thd eHJ=d AAYE b
g A ZE9 24 eV H5E ZH % Hak FuiEI e Aol
o m=9] A HEPAZE7} 489 37134717 &Fo= e F52 A
o7 ARHARE EAR A7), o] TAYY] T Fo% A wobd o=
Aol Stk ol2|3 A¥S WgstRe] HEPA TS 4 A7 =&
= Yol A £ 333 941 = /e % 539 5ok A 9% A

H AFel
&S HY Aow Hwsta Atk
=19 A% 37144719 AR FEE 2005~2010 7% 617 122%9] =
S AREL V1=, &5 ALH oz Zuksla Jeh AL A7 E, 2016).
T g d7d ”171%47671 &k 7]% vk 9 AR A e A7H(ReRl
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H7F Ass=

(9.97% ©17)=

|
=

HEPA

SATHA &AL B9 T4 71812, 2006).
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, p- 32
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sest, A71Ae AU Foled SO2 TR £ 3

144710 F2 st BUE e G ilE, et Bo

371784719 F 715 AUE7] & dAE =dE AAste] dlsrlE 7
SHA| Zoz AR A HAsie o 1M 13 Adg

HAUZAH(AAA ]2 03m 71F) FEE &
0%Z & o e dliHzes Heolsta glon, A HAxol7t
24mel o W2 o7 HZGHZAS AESITHZ T o[ HT, 2016).

45 AZINEAEA 5) B AU, HE, 9 5 e W
A, 7HrRlA BAdsE el A F718EE(VOCs: Volatile  Organic
Compounds) & 53] Ao Faldt =24 HERE 83t 1 wiEsdS 7
At kAL -IHE, 2016). 2718 %E 10ppm_a§ Flata ZrIHAT =

3023t 7HERE 3 AARERE HIUIRITHA T o8, 2016).

A

3 2

'
i

4) A8

age) A% F2 3% 93 WAVt dov, ¥Fe 345Ed WAVt
Aok e FVNAANY A, F, &, 5, SWonE 7 1m Hojxl Agol
A g 28T BEAE T3 AT YR HEY o1HE, 2016)

AU AEEHS UAT 7sEE AA7) 719 AS Fulo] QojA F=83F A
oI, B/ A R A, B, B, % 5 O slee Za




e A7t BoER 7 VI5(EE)d wWE Anjxgoe] geAER ZF AF of
alo] ER(HAAA 58 AlF A AeE REAA ARREE AHAE S SAT
(AZd o1 E, 2016)

+ Rk FAs o g AAo|tkE Y o1, 2016).

(E WI-3-1) 2IIEFIIQ 2200 B2 25 Y HCH
TR Bw BE e EE
471 | DA 3 a9g
5518 olg, e i PEEY FE
i / =0 e} H 1 oAt
Ay | 28 | gy o guqee | FEUNEE Frja e
5 | (2H _“L 3 AA
Al Sz
AL |50 | Dgae oe o | w2 1 7o s
2 =P e el FH | Av1ERE % | EHU Ha
it
O&e Zzgy -
P A Ay
e = = k) At
Ox=zy spd 5l Lo olE i) = 2] NI
= = = 713 HAEQ
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37188 1< 571884
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3718 FU(F)sk dEHE 33 7,
A3k 3718 A wiEshs Wjelth
- HEPAZH= AAIRE F-2120] HE|S o] 838t myAE 33 ¢
of Astar, WAL —r]““ B4 A9l BHe/OB3AEED 5
24 o] &3te] EFaal= S ALLE= Ao] Yukz ol
- HZolle A7 §J4'°] Fekzrks o83 7ledl A7) A
WAE Wshs AFE don, 248/ dsdEd tal
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Ain)gEt F=o] B 22 9 ZE|(Ultra Low Penetration Air,
ULPA)E Agdhs mEE 9

ol e AAS A4S Fa ANE AT 1A

F2HY oles 35l Wdf\l?li 7] F2] Aol BHAA
oe2] Za o] AR ToPgr) ARE A ASH= o)tk
o - 2H|HEo] 23 zglthe Axo] YA J|EHo=

o] QOB B I3 Aol Helx
g WAl Yo AA Edt PojAx Biol k.
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AABOE 09 TS AR PHOE, UNHOE R
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W] MAEA AA Ego] wOr], Bels} glv] wEo
A M go] WA ATl YA OR HEPAT BE R Aol
%) gtk Jelx 37159 Javt Bast

Az 97193 F71%847] hitps: //kowﬂqpedlaor /mkl/%EA%BS%BS%EA%BS%BO%EC%
B2%AD%EC%A0%95%EA%B8%BO A - Al &H(1&<: 2017. 10. 30.).
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AEAE02), DAASFRA(CO) T2 frel7kngh Aol Ste doTle W
A =2E EFdhe 7Y LHdEEo] Sk

olell M B 71E YAF LHEHE AA B Al 27 dHE 2
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W, 2013b)“ 9] i} A A A& 7Fed VeRe FVIHAAEFS 283 7]
=9 Ejlo] 7Fed Zlow doEw, FUFFAEY A HEY FH A
Az glo] eHdEHo] WAo] IFEE Ahd i8] MAE ¢ orna &

271 o A E =Yo] 7Fse Aol Ut oF2-# Fiske} Rosenfeld(199
7= Ad=9 11445 HE(HEPA: High Efficiency Particulate Air) A& Al ¢F 20
Hjo] AA|A o]9s ds 4 Utk Rugch

R B Aol 33k duizAl 2 BrF Ay oista, 2013b)o] 74
Fisk®} Rosenfeld(1997)2} A&2<1 s B7telA 9] xtole= JAT AR 4
o= PriE ik

A G WE PMI0 s % HlaolA 25 37F A% do] ghe o H]
el °f 1303% A% Aol mAHAT} STksks Ao ® AR vF k(g
a, 2013b). PM259] Z-¢- 2~R7F AR @3 e die] nlumoxs oF
782% 7kt TR ERlEGoH, T 28T 9 AL A F71A7] 3
IHE 59 ed=d A FA9 AHgo] dad Hog ATtET g,
2013b).

o
°
3k

<]

MNE 388 A5 =% Hl W
H
= Dl &l aEh ]
i i [T13.7
E
= =
= o0 g '
E 130, 3% | 5E 6
- [49.4
L
E -
S - — I ]
T '31_ LA 4 TE.2%
™ ur:ua -
T T T 1
PM10 PM2.5 FM10 PM2.5

A4 AHWEL013b). AAF 371878 71E ol 8% ooy MSEY 28 &8 4%
7t HELEAE, p. 66.

(D2 111-3-3] YAl 2 f2l0l& PM10, PM2.5 A9 =& Hl



1>
=
0B
N
(12
[l
o
o
Ot
(e60]
o

ol mE ojHolF] TBC(FH-fAle: Total bacterial counts), SDAC(Z+
Sabouraud dextrose agar count) &€ F% Hla S| A T F-HAle] EXE
H]Iﬂ_Oﬂf‘ T 2R BAR T RRAE s=7F 132% SRk djleH, F

Aol Aol oF 21.6% S7Fshe el Aemz mAdA $7F 9 o
% o FEFl ol F FAT B IdRTE STk A SIE F AT
Vg, 2013b).
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A& AP TiSH(2013b). AAF B71FATIE ol &7 ooy IFAR A& 28 4%
B}, AFLIEAE, p. 67.

(O 11-3-4] M0l 2 02l0I& TBC, SDAC Al=% Hlw

Aol F71HA7] }EOH WE PMI0 F% A3t EAS BHH Bxo 74
T, AREREH edEdo] FUHE AR WAl B ofgo A
7~9A] A}Oloﬂ PMI0 557} 7538t ofolse] stuske 2% 164FH
PM10 F=7} Ashe 202 Yepgth e tista, 2013b).

PM10 F%9] 3t vlaes 371347 7Fs A 1573 21ug/m', 371734
7l 7Fs & 2Tx}<>ﬂt 252ue/m' B HYEEL 693% 2 ZAFFUTE BExo] A
o] F71H47A7) Vs AR, FVIAHAT] Y0 e F71E i) ddHoe=m
ojFoA = Ae & F AUMTHALH kL, 2013b).
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A AHWSLR013b). AAL 37187871E ol 8% ooy JSEY 28 &8 4%
37}, HELEAS, p. 32

(O 11-3-6] SIIEFII 0DtS/0tsS0ll [HE =& 0IMSX M8

Bojdolg el 371347 7heel we PMI0 T A SAS HH 5E9
B 172H3 718471 w7bs) ol Bdes = 56.1ug/m', ZTz} 16.64g/m’, 352k
133ug/m'Z ZAEN oM, 253 9 333k PMI0 A3 E&L 7247 705%,
764%%= ZAEATHI BN, 2013b). weEbs F71AEAZ7E ol8% wale]
PM10 AAE A&HQ 7150 odEA A7 &3&Ae selst 4= ot
(L thekaL, 2013b).
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AR LHWEL013b). AAL B7187G71E ol 8% odely JTEY A& &8 4T
7}, HELEAS, p. 51

(O 11-3-8] SIIFFDII 0IOtS/ots0ll 2 =< 0IMSX M8

A 2 Bojdo]3e] PMI0, PM25, TBC, Fungi 2] &8 FFHo= By
2] &89 A% PM259] &&0] 7P £ AR 2AFNCH, ALH =
o] Bg 287 Foll o3 Aaso] oFHd nla] doHos v 24
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A7 AHE THHEE 3717 ksl e A 29 EE] PMI0
2 PM259] A9 AA &&o] A7 oF 29~81%, 35~BUhE FE3| T AAE
It 4= o™, YAV SHEA F oZEZHHQl TBC ¥ Fungi®] 735
Y2} oF 85~575%, 14~61.0%= A= PMI0 ¥ PM25 BT} A7E&
WA A AATES BATKAHtEa, 2013b). webd PMI10 9
PM259] 73-9- HEPATF ZEE ARl we} AATEC] Hold ZoZ AR
=1, TBC ¥ Fungiv 259 FE0 o3 Fako] & EAHOE QI3 AARES
HEo] glorg FrHoR 255 gt RS Fe|drtd st AAEI}
Ne Aoz kAT sk, 2013b).

F7HoE dA JPEEoE AEEE FV1AA7I7E dREelnE B A
7 Aol A AlEEel AEFS AL bl glom, wd Z7] 9 ofo]
A A9 F2E 18t FE d&F 2719 371887 Y H =9
o] Zo% Zlo 7 AlgdT

N _‘\1% M

4

brt

i)

H II-3-3) SVIEED| Jis0ll HE S22 HMel =8 2

oTE As

ASTd

. AcIRIolR] BofRleld |
273 | 37A | 0eA | 3R | oFA | 293k | 3%A
PM10 72.9 774 75.3 80.9 60.0 71.5 60.6
PM2.5 90.0 90.4 87.9 93.3 64.5 81.3 55.4

oA
TBC - 85 26.8 259 328 261 36.0
Fungi 3.0 71 443 214 341 27.8 23
PM10 | 529 65.8 67.3 783 28.8 74.9 75.5
me | PM25 | 918 93.0 74.6 84.3 345 77.8 72.5

TBC - - 454 575 50.6 50.4 52.1

Fungi 14 33.1 35.7 55.7 61.0 5.5 326

ZAFg: AHUSHAL2013b). AAF BVIHAZIE o187 el JTEY A8 L8 A5l
HAFREAE, p. 69.
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ol U F7I1HA7IE X% AlEel 87 ALl F71HA 7] AR e A
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ke 9F 20~30% A% ot ZoZ Yepth

N

75
601
45
30
15

I PM10

M2

[ M

245 B73H2011). TEol- 842 Auer]d A AR, p. 39,

[0 111-3-9] ZIIX®ED| &X & Al OIMSX JHE S XEE)

2AdEe] AS AMAR] A A Ao} 2L
7l olde ole} pAnAS} nAge] 24l s
47 B T1947) 9 27AEE A
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W 29=4d sEHshE 14N Al A 3o Hgto® Yehfglon,
A EAAAlE A A 69ug/moll A B3ug/m 2 oF 23% AR ATHEAE T,

7% A A 777 CFU/m, AX & 565 CFU/m'E F 27%
AEE EAS EAE + Aemn, olet o] Fr|HFA IS} Ad7IE AHESt
A wAER], B2, BT 5 QARHY L9 5de] Azt el Tks
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0 5 _ 0 _Ho k||—?}-
fedd s WM MET TS

Atg: BAF2011). tHEol&Ad AWFT] Am: FAFQ011). thEol A AlEY

A AR AF, p. 41 24 AR A, p. 41
(O 111-3-10] OIMISX Bt (O 11-3-11] LMz B2t
HSHZ2IIHEII+HIZDI) HEHZIIZHEI+HIZD)

BE AFL d=3713A4H3 Y CArlaAE 5 AFS ARSI e, 371
AA719] YA E= ©]$E(Clean Air Delivery Rate, CADR)= il&{3st] HA7]
o Ass AR &8 F v AU YRS AT 3718487
S AXE AES F 1230l eH, F7IAAY] A o]F A Zdrt vERd
TS TRAI(112%), PIAIRA(65%) AT olol wet F713A717F mAd
= =l oA 7 E Stk 7)4\3_ PRI = Usem, I+t FEE
AHEE Alddls BRF o R BRfAlds AN F Athe As & F dith
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27148 8 #o)an Age AT 4%
oW B equE A U9 aog%@sq AAfLE A 5 9
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A7 EEE
EERE dZelgAHe] ANE/1d #A71E
SEuEy AEge] WnyiE o #a 7

A5 ALYQ012). Zhe] S714H] FABRAG 270, hen 2, 41(11), p. 55.

371A45N o] B¢ AlEte] SdEdE YA Eole AnEA &
A Qo] AAHAY gr)dnior iz dAHE 2 UehiH, S7)1dnw &
F¥ AUz7IE ez R AT vEErE AR o o AW
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g0l dasit}. olHd Ve AS=e AurlE
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2 -3-5) US0I8AIE & 2F AlES 2R &)
ol A1 TH 22 373 m’/< « h) H| 3
- 2| 3F A 25 o)A
AR g 36 o4 o B() 7%

w3} 9 Fs|AA 29 o)+
T A 29 o)A
=AA 29 o4+
2 ZAA 36 o4

WEATAA 36 o4 B AFOIA LT
AR 36 o4
AFAA 29 o]4
AsaF BE Al 27 o4
ek 36 °)
1 5re) Al 25 o4

1A

7L d8 3| 9 o] 8lde] MY w2 :
W oSAE F Tl 5 5T £5E AMSEHE A9 Atdde &% SRS
9] Ao] g A < Utk
o 2k FH AE F AUFARCIAY FAE AQRithe gudEd E]
H(m®/m* h) 2.2 LA g
A TAZE Av7|E 5ol &3 73, AnzAdd 2 HE 196

>
oy
)
Gl
N
AN
o
il
i
o
b
kv

[o




>
=
g
N
I
e
o
o
Ot
O
w

”Nlﬁlﬂ@g 1eE XY BSAY A | AERLD ol&- A H
058, 2006)” =EolAME 1 5 7247 31~119 ACHE 1909 37| 5S
21.3~827 CMH/] « h= 7] WHE A AA S HQ |FET o B2 3]
TE ARG oH, oA FAY AS ‘Tl 8Ad B 7 AA]
e |FRY HEE oF 20 o] e S AASATHAERD ¢
2006). ©l= 4ol FUP B of7lol %‘ } 11~34) 2 f2d71@~7A) 9] &

<

UFL 400 ml/min - kg® ARNe] FUF 1,500 ml/min - kg 2t AT
T EEFFo] 4Ps] Anm 2 go,;%x T =EHUS o Alurt o
dolg] el =7t 7] Wt <, 2006).

webs @A APz A3 5 wmgstel Qb AL

[¢] =
)9 A9 Ha 8 37 36 (m’/A-h) oS RS sk AIRE
2 BFEE F& ARMOE H4 da )F Bt 20% S7HeE oF 43 (m’/
2l ehy o)dE Atz dk olHd 2 B AT il odol
A4e] A - 9] el we} Gt ¢ glom, AFE gl mE A Ay
e Es yHE Q) Qth

Ao} 71<(Control technology) #-oke] 7% ZEJE HPH/A7|A|0] Al2El(A
713 RAA]), dﬂ—*"]& A, UV A4, 350, & - 55 24 PO Aofst
2= HEPA %517} AHAE 371887, 3 HEVF A=
H F= A == HVAC(ZIAIZ1A]), HVACSH 7] z17], &+ IH, A
FE Hit7), g ol A AR T& BHuskgth
T8k = AuEr1d AR W 9 Aoree] AT AE

[¢)
5, 2013)"9] A7 thael ojdolHT} X9 7 HEPA HEjs} &+ T
7h AR F71847), HVACPIABA AR Agol 78 ART Ao
ke s, UV

ARRRS AR gl Aol &4 dF SOl wWE W] 3
T Jou HeEd AAY2E S& TS Wke] A7dn



94

XIJ«LE] AZA (B, 2008 A A, @A ool fAHe] o]
g7F 2ol By lar, R FEAGTH =2 Thitoldl fFE e /é]
Zéolﬁ‘r(-‘%%‘l‘%, 2008). Al FNAHANE AgEta AE ool £XY
mR|g AAolw, Z|A14 )7} obd FESoE AARIIE ATIE HO ‘%}9
ok AR A= 19 28] Arelmg old iy #e] wWete] Has,

olHtA = AL s AARY] STt oo m Foles Aol UATHE
i, 2008). Wb Z1AIR)7E B QSR A Efo] ol ¢, H%ﬂr
715 fste] AL(A) BEEF 5% o3l sigshs T 7hsRt A

20 oPH(THT D FEEF S ML 19 28] oyl AAW} BLFL A
QeI

A5 BAR08). WEAAe] AEA A D AR AFA, p. 5. .
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e

2 SERE
FolA 57N taom FEAE B9 B7] w3 9 olo] tjd AnWAZ
waseh o] ATINE BE F 97), SASEE(Ceq, BE F B0
B 59, 2427 3

A, A wE Ader] a3t fFolsAl UesthA3E 9, 2014). =
5 el mE Wasrt JpE A velstth Ads] Ak Cozsz}
oF 4~21%0] HHO| At s HUFITHHE 1-18 ).



=3 AU37] QREAY BYSE B 2/BEE 9 A JARATL 7
o gigla, AHEE WA AN 2@RBe] BPAARHE Fx F AR
of weh heAl FAEE S0E btk g 9, 201). mhebd ojelel ¥t
FA9le] A% UR T2 B Ul ookEd Do) Aot Fad aseky ke

U AL v ATE AFE AR O AT @ A9
oZe)d, A% A F U2 W TE GuY A%e B 2eHL
S 4 gl PR B AT} FF o)F Yo

T9)e] 79 ALTBY|9L AHS AL AL B oA AmFE 1@

T& A= HHE FE olFH, AUl 2H93VIE M VISR
100% <17] =9 &= Wi s £ 4
FA]2~8l(Dedicated Outdoor Air System, DOAS)°ll gt A7}

Y 3 |r)Ee ZE& YR ‘AZE) “Hl 71% Soll &3 7= 2
7S AIZFF 053] oo g fAs o, o= 2013 o] HAHE
e BE ﬂ%%%%a“oﬂ‘ Al{}% 0.53] OVH ﬁ‘rﬂ FS FFE A= 7]

Efﬂ«] 73—?‘ H)=-2 ‘The American Society of Heating, Refrigerating and
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E5Y upAle] F545 0 d, IR, 8, 671 259 Fol 01%°1s), &
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A 0.017]FE HRJE: 0.017]F, HZHA! 025D] O YHEAEA): 0.0157] %
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Abstract

Plans to Further Safe Childcare Education Environments(IIl):
Indoor Air Quality Management and Improvement Plan in
Kindergarten and Child Care Center

Hohyun Kim, Kilyong Choi, Insick Nam, Jeonghun Lee,
Seonhee Yang, Yoojin Jung,

This study analyzed the system, guideline, and best practices of domestic
and foreign children s and kindergartens’ indoor air quality management to
reduce the damage of indoor air pollutants to infants and children. The
purpose of this study is to suggest policies for indoor air quality
management based on the analyzed data.

We analyzed 22 research activities related to children ’s activity space from
2002 to 2017, and compared the results according to concentration, time,
space, and season of pollutants. We also analyzed the indoor air pollutant
management system implemented by the Ministry of Environment and the
Ministry of Education. In addition, the problems of indoor air quality
management were analyzed by analyzing the certification level and test
methods for environmentally friendly building materials (boards, panels and
boards, timber, flooring, wallpaper, etc.), performance of air cleaning products
and mechanical ventilation and natural ventilation .

As a result of the analysis, it is considered that the environmental hazard
factors are controlled by the standards of the substance (ie, the indoor air
quality management in the indoor environment of the multi use facility or
the air quality (Ministry of Education) in the teacher) Is analyzed. In the case
of regulated substances, some items (black carbon, phthalate, brominated
flame retardants, pesticides, polycyclic aromatic hydrocarbons, etc.) have been

investigated through the Ministry of Environment’s project. However, It is
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necessary to search the management plan and policy direction through
monitoring the exposure.

As a result of the risk assessment for hazardous substances in nursery and
kindergarten in the Ministry of Environment (‘08 ~ ’09) for the hazardous
substance exposure and risk investigation project conducted in the children’s
activity space for two years from 2008, the organophosphorus insecticide ,
Formaldehyde and some heavy metals are at a level of concern for children
‘s health. Therefore, we review the enhancement of safety management of
nursery and kindergarten environment harmful factors, the solution of RISK,
the strengthening of existing system, and propose long term management of
IAQ.

In addition, by analyzing -certification levels and test methods for
environmentally friendly building materials (boards, panels, boards, timber,
flooring, wallpaper, etc.) and buildings, Also, we propose the expansion of
the facilities certification index of nursery and kindergarten among
certification evaluation items, the supplementary review of the items in the
content, and the supplementary evaluation contents for reduction of the risk.

Based on the ventilation equipment (control) method such as air cleaner
products, natural and mechanical ventilation methods, we propose to examine
the operation, maintenance and management plan for the application
technology, application and application of daycare and kindergarten

ventilation equipment (control).
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Butyraldehyde

Propionaldehyde

Benzaldehyde

VOGCs

Benzene

Toluene

Ethylbenzene

Xylene

Styrene

Chloroform

Methylchloroform

Trichloroethylene

Tetrachloroethylene

m,p-Xylene

0-Xylene

Chlorobenzene

Dechloroethane

CarbonTetrachloride

TVOC

PAHSs

PAHs

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo|c]phenanthrene

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[j+k]fluorant
hene

Benzo[e]pyrene

Benzo[a]pyrene

IN.Deno[1,2,3-cd]p
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Dibenz[ahjanthracene

Benzo[g hlperylene

Dibenzo[a h]pyrene

Dibenzo[a,i]pyrene
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Chrysene

Benzo[b]fluoranthene

7,12-Dimethylbenz(
a)-anthracene

3-Methylcholanthre

ne

Benzolj]fluoranthene

Benzo|k]fluoranthene

o

Der f 1

Can f 1

Bla g 1

Asp f 1

BBzP

DnBP

DEHP

BBP

DBP

DEP

BEshd
AAF
(PBDES)

PBDE

Tri-Deca

Tri-Hepta

BDE-209

BDE-28

BDE-47

BDE-100

BDE-99

BDE-154
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BDE-183
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A a
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EXENS
e FH-fAlE ° °
Dichlorvos ] o (] [ ] ([ ] o
Chlorpyrifos e o o [ ] [ ) [ ]
Diazinon [ ) o [ ) [ ] [ ) (]
AEAIF Malathion e o o o o ()
Parathion ] o [ ) [ ] ([ ] o
Pyrethroids e o6 o o [ ] ]
A5 A5H-FHAN Y- 45 Yd- 208 FHF2016). o o|BFFIte] 83F<
BAfallA B2E A% V1P FRRAAe Y- et At
(BE 1-7) O{2I0|1& Al20/18d S=2(SX0]) =S5 %
= 100 100 1000 10 800
Bl PM10 HCHO co2 corP TBC
UES (ug/ m') (ug/ m') (ppm) (ppm) (CFU/m)
THA 27.8 358 851 0.35 88
THB 259 205 518 0.25 29
THC 41.7 232 568 0.62 238
THD 26.3 26.6 560 0.64 32
THE 444 17.7 682 04 28
THF 55.6 904 780 0.72 34
THG 417 2 507 04 70
THH 40.7 23.6 763 0.25 289
Tl 76.2 265 1348 0.02 134
%] 67.8 205 1548 0.04 119
AFEA 185 492 934 0.63 179
A+4B 375 80.2 844 0.39 150
AHC 64.2 208 786 0.34 210
AFEAD 80.6 433 936 0.75 139
AHHE 472 76.7 801 0.37 121
ArEF 36.3 69.2 870 0.22 100
AHEG 1124 83.5 848 0.54 236
AFEH 464 454 902 1.09 153
AL 75 259 1001 045 54
AHd] 52 03 1504 0.35 290

Zts: A A= 2E213(2009). Aol AU Hejz=A A7 (1), HEFAFE3] 2009
Jx sk un) s =237, 29(1), p. 707.
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(BH 1-8) 2 ANES S8 =8 s & CO2 & TAB sk 8t
Spring/Fall Summer Winter
Faci Ha co & Hu co 4 Hu co &
s Te . B Te . B Te . B
litie mid 2 mid 2 mid 2
mp. . (CF mp. . (CF mp. . (CF
s C ity (pp U C ity (pp U C ity (pp U
O @ m YO e owm YO @ m Y
m) m’) m’)
A 255 40 702 42 271 49 720 *842 198 23 845 752
B 237 42 815 *®» 303 56 507 687 209 34 40 *131
C 242 51 481 *818 291 61 544 225 201 28 562 218
D 235 43 394 221 297 62 465 460 19 33 575 622
E 271 32 70 682 298 63 502 *17H 201 38 656 *19%b
Avg 248 416 620 836 292 582 576 738 199 312 8836 16
A5 A oS AV AR E- AFR((2014). oHolR] AWET] F 8 ¥
Aol B4 E &y #gk AF =) 7|34 E3] R, 30(3), 245-250.
BE 1-9) 2 MEQ =) 58 sk 5 CO2 & TAB s& 8t
Spring/Fall Summer Winter
Faci . Hu CO & Hui co A Hu co A
i e R B Te . B Te . B
litie mid 2 mid 2 mid 2
mp. . (CF mp. . (CF mp. . (CF
S oy Wty ey, ooy Yy oy oy vy PPy
© @ m O @ m © @ m
m’) m’) m’)
A 255 40 1076 1/ 271 49 100 24B 198 23 1080 643
B 237 42 1157 186 303 56 1039 282 209 34 1907 1581
C 242 51 816 198 291 61 9%0 951 201 28 1142 923
D 235 43 668 1415 297 62 712 104 19 33 882 967
E 271 32 88 1537 298 63 935 2009 201 38 922 1363
Avg 248 416 904 TAH 292 582 90 W8 199 312 1T 1M

5= TAB : Total Airbone Bacteria & F-frAlxt 712 800(*: over legal limit)

AT A PR oS AT AUEAFA0). ool HF F A 09E
Ao] 54 9 3] B3 AT F=o)7]88HE] A, 30(3), 245-250.
SH 1-10) 20164 &2 &
ez A 5
1
78 | wan e e L B
2 Ausr1d K =

ojHoly] 5,608 348 347 - 1

A< 1,618 703 700 2 1

T B Ao 27 ol FEelM FH 23 U AEE TR 2estn wdds
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A3, HARA AL )
: BAR BTAF((2017. 3. 10). 20161 d oJHo)&5F3E ety 24313
7% 9t 81 http:/ /www.me.go.kr/home/web/ board/read.do?boardMasterld=1&

boardld=770250&menul ol A 2017.10.30. Q1=

ZF AA

- =0 =y

l‘

(BE 1-11) 2010~201642t &H &
Ax 104 1 124 134 144 154 1614
A
AN 2,392 1,866 9,210 4420 | 10201 | 15874 | 18,217
= i i i 7 206 792 2431
AA (0.1%) (2%) (G%) | (13.3%)
A5 AR BEA5(2017. 3. 10). 20161 olHe|&-E33t AR E A, 2431F
71% $¥t &2l http://www.me.go.kr/home/web/ board/read.do?boardMasterld=1&
boardld=770250&menul 1 4 2017.10.30. =,
FH 1-12) 2009~2016EH2t SN =X HE
A= ‘09d | 10d | 11d | 12d | 1sd | ad | 1sd | e
kAl | 340 405 500 1,000 | 2,034 | 11,047 | 15040 | 14,053
ZIAA 287 205 29 322 894 1,821 2372 | 2459
(%) (84.4%) | (50.6%) | (59.2%) | (32.2%) | (19.3%) | (165%) | (15.8%) | (17.5%)
T BAGAAGL A FAVIZE 5 RS 53 EAANEES vE NHES XY= 2
dollA 2009 HE = F
A5 AR HEAH(2017. 3. 10). 20161 olHe|2-533t MR AEE A, 2431%
7% $1%F Z2l. http:/ /www.me.go.kr/home/web/ board/read.do?boardMasterld=1&
boardId=770250&menul | A4 2017.10.30. AZ.
FH 1-13) AlEYH
T W&
) uAA %"é/\l’g A EAE 79 A
(A, v, 24, 93) 87 3
h 7 s 1 7 = 7,—;]:_34']:]]_]1 37H9] jé&%}:
SAAA A EAE 79 A
HRIE, HE|, H2A|, HHE AN 374
A a 3709 Btk
215: 371383 (2014). I8H AEAA 9 7H
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FH 1-15) JIEt =2 SIIFEH)| oI5 &
M ASAEH =7}
1 Hong Kong Safety Mark 3
2 PSE(Product Safety Electrical Appliance & Materials) g
3 ISI mark(Indian Standard Institute : I =3FF= BISS| 74)) A=
4 SASO(Saudi Arabia Standards Organization) AR o}
Certificate of Conformity(COC) 2}H]o}
5 TCVN(National Standards) H Eg
6 NRTL-UL(Nationally Recognized Testing S
Laboratories-Underwriters Laboratories)
7 | SIRIM(Standards and Industrial Research Institute of Malaysia) | Z&[o]Ao}
8 CU%I%F (Customs Union) 2 Ao}

A5 AL A7 5(2016). 3717874719 [1F B Il e A584N), 10(1), 19-24.

(BE 1-16) =2 S1FFI| 2& 73

23
lo

7

KS C 9314 371347]

JIS C 915 (F71347))

JEM 1467 (7}48 371%4747))

ANSI/ASHRAE STANDARD 52.1

ANSI/ASHRAE STANDARD 52.2

AHAM AC-1-2000 7148 371447 de=d49

ULB67 (Standard for Electrostatic Air Cleaners)

KS C IEC 60335-2-65 (&-71774712] /¥ 274K

O :i0:INI OV Uik i WiN i

GB/T 18801 &7138487] (T==7}EF)

Y
o

SPS-KACA002-132 AW 371347 SAlEZ

A5 AL AAEQ0L). BN UF W FHSIAAE AZBHA, 10(1), 19-24,
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