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Eolt}. o] Aol ofshd, o] 19 B A=r Al % JABAR] Ao
HA3, ZEZE QT 648% Aot GHAAG AR Ao E AT &
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<E lI-4> REITI LAXY HA P BT H(EH)

B AT | LHAA HA %_EVVJ _id 4] %EVVJ_HPS B0
() (%) () | BAEY)
Q2Ego} 8 6 480 1040 1520
W 7] -2 10 6 600 1300 1900
dlvl= 52 6 312 650 962
=9 814 6 4884 10582 15466
JH_ELL 5 8 400 650 1050
ek 48 8 3840 6240 10080
G 56 8 4480 7280 11760
a2 7 6 420 910 1330
oldA;E 35 6 210 45 255
ojgg]o} 57.2 6 3432 7410 10842
2Rz | 06 - - 78
E=a= 155 77 1200 2002 3202
29 o] 42 6 252 546 798
Y5z 10 6 600 1300 1900
2791 39 6 2340 5070 7410
29dl 82 6 492 1066 1558
29 7 6 420 910 1330
ME 59 | 3657 6.8 24362 47489 71852
279 At
O Maroni(1994)9] Atoll M2, vl=r9] 74, Adule 7|34 44 34 v 24
o2 23l |7 H|7} 1986/1987d 7t 109$E FAHE L WA o7 SFAS 1
T3l B Rute A7F 2942 A= v 9tk T3 YA A A7 3RAEE
FAHE T FAHLE 40~502$] Hlgo] BRI e A0Z Hi ¢ )
ATEY)

O 7]=# ¥ 3] (American Lung Association)= 2F 20005+ ¥89] v|5 AJ¥lo] A&
a1 =, o= 19801 thel Wlsted 2uf F7IRE A|Etal Barskal gtk
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8) A}&: Maroni, M. et al, Mindoor air quality: a comprehensive reference book , Elsevier, 1994
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™, o]Z <18t A4 US4} vid 1,400% L(days)oll E3thar stk

O 2000107k 3} 2 214,008 0] S-H4& 2kal o] 2 QIFE oSt 180%1S
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9) =R Morbidity and Mortality Weekly Report, "Surveillance Summuaries, Surveillance for
asthma 1980-1999", CDC. March 29, 2002

10) #}5: Asthma Prevalence, Health Care Use and Mortality, 2000-2001
Zt&: www.nhlbinih.gov/resources/docs/02_chdbk.pdf
Z}F: USEPA, "EPA Assessment of Risks from Radon in Homes; , 2003
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13) A}&: Seppanen O, "Improvement of indoor environment in European residences to alleviate
the symptoms of allergic and asthmatic children and adults", Report to European Federation

of Asthma and Allergy, 2003.
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7] 93z 1,5000,000 6.5% 584
Z3}o] 1,5000,000 35~44# 274
2= 1,5000,000 20~6# ~100
NOx 1,5000,000 NA NA
N5 = 1,5000,000 25.3~26.24 NA
u7 He 1,5000,000 NA <1
r2a4ds= 1,5000,000 NA ~100
VOCs 1,5000,000 NA ~100
MMF 1,5000,000 NA <20
92 1,5000,000 NA ~100
cO 1,5000,000 NA <
F 1) #2 FEAY
2) NA=not available
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Ao g Q3 o]F 504.6
5y &4 454.1
FHj A= Qe A 2 3] AH 764.2
WA 72 84.1
ZA| 3,025.6
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FAFAY BAEY ARl S7kskaL v olH g AlFS VEHoE A 3}
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A= VOCs B2 289 <F 11-8 >3 oy, olF AEAA <
HHE VOCse AAle] F7+ <3 11-9 >9F 2o

<E II-8> Aujolo LY== VOCs =2zt LY A

VOCs &2 8 wAe
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g2 Tl .
T gl o
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Eoodet 9EA | FHF EF, ofF, XA (CFQ FCs(chlorofluoro-hydrocarbons)

WA (pentane F), =83 THE

o kA

7

2] ZHE

7 2 v—

sHAl

texanol, glycols, glycolethers

14 H1E, A ZHIE, Monomers solvents
~ - SHE, M7 2 BZA
FJHIE - 3% bl et re ! HCHO
L= - 2% Aeg A
pentanal, hexane pinene, camphene,
AT 29 2 &5 3-carene, HCHO etc.(34 components
identified)
2745 e 2 222 27 A4, oba HCHO, solvents, terpenes, aldehyde(12

components identified)

fatty acids,toluene, 3-methylpentanes

F vz R
& e '8 (16 components identified)
1,2-propandiol, 4-methyldioxalan, HCHO,
=23 gd BA) =25 AR 2,24,6-pentamethyl-heptane

(25 components identified)
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styrene, isododecene
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AE A AlZA9] ofH EAL acetic acid
ol FFA SHE solvents,
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Eeel =2, Zed B2 7], 297 styrene residue, phtalic acid

T FagE ’ ’

718} 52
HARE S#o} EELUFE 4 HCHO
HEA|, ofu EWE 2-ethyl-1-hexanol
A& (ADSFEAGE-ATAE, TASAANZ A AuF7|A e el At A= sfdwet, , 2003
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= ¢, rAHeR 0 AL I AYS Aokt Aotk AR =
O 2
@ QRHE Tt A AderE 35 A7 o
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29 FAE AL =, olF AWlE 1A gEaE Aol 67k ot %
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B o5l 399 5 A%, SZEdolHel 2201 43

7
e AR Fe BAAEINA ANEI2 A9 sy wel HRE AT A

19) A}5: WHO Regional Office for Europe, "Housing and Health : Identifying priorities; , 2003

) AT AFS A7, 4, VLI Tl A (privacy) & FINL 4 9l E2H, 4517,
aga HalE 208 AlFstdof gtk AkE: Regional Office for Europe, "Review of evidence
on housing and health: background document;, Fourth Ministerial Conference on
Environment and Health, Hungary, 2004
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AUSBIIE 2l Doty 2 AR
E I-1> WHOS| AliZ7[2E =3 7|&(1999)
T =2 71EA] (B ) =&AL
Fl=F 5 ng/m"” 1d
Carbon disulfide” 100 pg/m' 24X7F
100 mg/m"” 15%
SR 60 mg/m* 30
30 mg/m* A7+
10 mg/m* 8A1ZE
1,2-dichloroethane 0.7 mg/m’ 24A)7F
i 3 mg/m' 2417t
Dichloromethane )
045 mg/m’ 1Y
249 - -
EEYY 3= 0.1 mg/m’ 30+
Hydrogen sulfideb 150 pg/m' 24AZE
k= 0.5 pg/m’ 1
3 015 pg/m’ 13
ﬁlﬂ{i}“ 7‘]3‘;_ 5o 1 /i 1
ST SREEN 20 s/ m e
40 pg/m’ 1
o= 120 g/ m' A7
SR dose-response -
Zetely) - -
PCBSg) _ _
PCDDs/PCDFs"” - -
g4 0.26 mg/m’ 17
500 pg/m’ 10%
o|xts}g} 125 pg/m' 247)7F
50 pg/m' 1
At siera 0.25 mg/m 19
E=d 0.26 mg/m' 17¢Y
A 1 pg/m 2A41%F
- Acrylonitrile 2 x 10° - Arsenic 15 x 10° - #l4 6 x 10° - =&
wergu 7)) 4107 - qzﬂg}t&% 4x10* - PAHs 9x18'2j) -8} 271 A )
1x10-6(fiber/l)” - EZEFZ 2 G 43x107 - HIIEFZFH0]= 1x10
=L 10'6~10'5 - ZHE 3~6x10°

F ) =Y F/ 1 STER fU°] GITE A& WA & 99 b) A8 5T IE
9 8412 ool Th E ol ) )é}% 59 A5 715 A EEE
o) FEE AReA B, ) BE ) A%4712) 10008 o)5} FES trehiz

2 7)Egke] BRsA 8%, g) SR A7 AF Tl vl - Houg vEg Ao
22 §lF h) 54ez ¢ 3* AFZ wis) v Hormg J)Eg Aol Q. i
i) QAUEL T pg/m'e] =0l =52 499 ¢iE 2]5=%; j) beno(a)pyrene?] F%=
ghat
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THAEY A, AueriE dEe #dd AR A5 AAe dEd
‘Construction Products Directive(CEC 1989 Directive(89/106)) ©]t}. o] A|39] &
WE2 2 5447k wjEely fd vA s} 7k, A, §7] S
S ZH AREARL ool Al A F& A8 AFS 2AA 8=
AZHolok i etar ¥ 0 Jigstal =, EU 39559 A5AA 1149
W2 uigo] Ha vk E 93 = HIES} 2 FEA| o th3l o 2-2hEl E 7]
F51999d L3t 3A=T(1999/10/EQ), o] AL Bot £ 31812 Q1 | Q1 Eo} Fe A ]
RS frEsl7] 918 2ol o] 71Ee] A& H e AlF-S S sl Al A AR
+ H|Q1E (decorative indoor paints in liquid or paste formulas )] B}=HA] & A, %

& A, BARES TRAE Ao HTh E5E 71E T8 2o

Jt
(o
)
e
=l

—z

<E |II-2> EU2| HIQIEo| cit o 2R FSI|E

T 7%
Heg 98 % FHEAAM dry BF 1 m’ B 40 g °l3}
VOCs 30 g/1 ©]3H(class 1 #HIE), 200 g/l(class 1I HNNE, Z)A])
b U= BE (02 % ©l8kclass 1 HIQE), 05% ©15Kclass 1T HIQE, FE)A)
Fa% EFHA %

A}5: COMMISSION DECISION of 18 December 1998 establishing the ecological criteria
of the award of the Community eco-label to paints and varnishes

S 3] Belsh ARB Qe e el 78 ¥A A Sue 2
917 gred, ol Aol THdol 7k A Fe WawAl Ua el obd s
A 917 97) wEelth2) deh EUE H2 A7) A9 4282 A48 ¢

2) BTt EUS) REAS FRAY AW 32 ne] A7) o9as) A39% 24 2 B

7} olEe Aol
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Aadidedel A3t B7L A4S fs) 2o JHE F5317] skl INDEX

zAEg 3382 e, o ZeAEe Fo EAe tew 2o

EUS & t& F8% TZAEZE HOPE(Health Optimization Protocol for
Energy-Ffficient Building)7} Ith. o] Z2AE+= 20011d A1&F3le] 2004 S+ o4
ojrf, T Fd= WAINE A o] =22 CO, Azte] 7k A
29 75 S7PIE Aotk AR 542 b= 2
oA Az deFa 4743 =
T A= ovA &8 ek ARSAe] A7 H
HEEZ 0] E <] *é"é

- AEY duA E& AHEAY AEE WM 4 Sl Ve A
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<E III-3> EUOIM AUB7|3 2 Z2HE £7 #8
TIAE WS A= 348
JOU2-CT92-002 European 'aud%t to o'phnuz'e l.IldOOI' air quality and energy e
consumption in office buildings
EPIQR-A cost predictive european retrofitting evaluation
JOR3-CT96-0044 | method for improving the energy performance and| <E
indoor environment of existing apartment buildings
JOR3-CT98-0235 TO.BI.JS—AdeasmTl maklr.lg tool for selecting office oz
building upgrading solutions
AIRLESS-Design, operation and maintenance criteria for
JOR3-CT97-0171 | air handling systems and components for better indoor| <&
air quality and lower energy consumption
JOR3-CT97-0194 MATI—HS-szlterlals 'fo.r healthy indoor spaces and more oe
energy efficient buildings
IEA Annex 36 | Retrofitting in educational buildings 8 =
DG SANCO N. EUROVEN—EPropean . multidicisciplinary sc1er1t.1ﬁc o
512991168 network on indoor environment and health concerning| %13 %
' associations between ventilation and health
- Thematic network PeBBU-Performance based building | X3 &

ot FA| AUF7]3d 83 (International Society of Indoor Air Quality)

ISIAQ=

Innovation in Building and Construction: ©]3} CIB)¢} 35 C.2 A%

ARHNE

E'.

3778 A& (healthy building)) & W71 98 4597 71€8 238t ok

BeB7t 71Ee AW 3713 87, IRAEHY AR, ASAYERHY 29

=4 g, 7R B, 7 3 A8 24 508 HAEeH|, 58] o] 7Ee]

AE] AAGAANMTE BIYHEE sh=t 24s T dtk2) &3 o] 7|ES

S7|A2E QA o AREAY, AE BYAAE F&5HA AR ES AHdE A

2) A B0 GRS = a4t DT AL dAlt aEe) 830 el A Rk
A7 B o ol 181 43 0 A A0 B9 D 5l B
AA B AT A g 71E] Alxle dAAE S8 Dol Har stk

9gt =49 ¥ 3] (International Council for Research and

2 793
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A g23 F7PE AR Dol ofyoiA delol ojgwa A A @A AF= o

EAR HFHAl FER] AEAA e 2y ARE -9skal ok
O HE
+ The Building Act : &2 QHdstal 7Sl A5 ofof st XEA o2
T4
- The Code of Thermal Indoor Climate DS 474 : A& W &7te] &% 2 it
< 714

- BEK n 60027(1998) :
e 0] 8. 2ABAL TEAYS
o 224, A2A8HE, ehE, ABtEYNA T EE 2o, V7S =

o2H Aele] S== #elshal v

2) ANFAA 71
o} Al 312 712E A8eT QAL AT 5 1) oaels, Gl
Ash w9 o] FAE Sla) APH SO 7

Mz &7171ER AA Y o 3714 713 ddEE =

3) A=A #e

df=o A 1990ddie]l A AR AdF71d JI5AE(Indoor  Climate
Labelling: ©]3} ICL)= ®lv}= 7155 (the Ministry of Housing and Building)®] A€l
3l 1 9105 Sad] sl ik Weka ek opel Q1 2ol E°1WE
AGHE 5 AR BHS BT Yk 1CLY BEE DRT ADFH AFL 4
W= YA A =78 ATHL @AY 2vlRelA BHAAS A

T2 AYE e =7E AlwsiH @AFe] A @300 mA= Gl el B
O B2 JEE Algdesn dyer|ds /idshet itk

AL AlFE AR WS YA Foke He olFo] gtk

2
e
&
to
o
d
i)
=z
TN
o



ICLe) 71 e Az AFCR PR WA VOCsE 245j0] A)37]
Aol JaFE v|AA] g+ Al7Hindoor-relevant time-value) 3, Al&o| Frkh 22
LH=AS WEstertEe 24%ke Aotk ol A= AF AR A, 19al
AREAIS] 22374A] 3Rk Evk. v gEAe A BES 26k AlFE
el Ms HAoh Hfid =2 wiEed dejr= SH3:

dlvf=.9] 4% H(Danish Building Code)> ICLS ARSSI=S A3kl a1, =2

o AT hEE e ek =2dlo] WEAHE “AB A AHF}
PASFES WA T AFH FAslolo} Ik ehn a7sa Qov olslelE 3
3 AR BAZE AR ohlet ol S BN WA BES

A 248D Yok

vk 9 emslolo] ICL SINS)E Z1FE AWehs $R3 SuYe S
pow TAH et 2 BEULeRE DAEY HAE JEs iy 5
1E2 sk 9 QICLY FAH 4 GICL Al AU ol
2004 B 148 AFEOE vhro] Bhle AS/ES AR, A9AF

of 3t 71ES FRlska Stk

o
N

oy o

25) A}&: A. Larsen, Further Progress of the Indoor Climate Labelling Scheme ; , Proceedings of the
8th International Conference on Indoor Air Quality and Climate, Edinburgh, Scotland, 1999.
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<E |lI-4> Hot3 ICL2| MEY 2ide &5 7|&F & §E

AlE ayEA

ceiling and wall system 1997.10
interior door and folding partitions 1996.8
3% 9 grdd ¥ 19985
71 1995.4

]R=54) 1998.1

o s i I et A=A =5 1998.1
7Y, F8%, X% 1998.9
dRkHoE AL EHE TIE 2000.6
7 2002.11

W AR HRIE 200211
AolE # 9 moulding 2004.9

ICLe) A 0] A)B7)A BAE Adare] ARE 104& Ze] Apo] Ak of
A% Be 2P BT 93 Jok AT 09
& AT WD B Qi) BAE HE 426 ohd A0 b

CL 3ozt theat e 42 5 & 92 Aot

offt
rO
lo,

1Ak 2 230 HiEE QIS =5
AWE 7R U EBG A%

A 7o A9 4-phenylcyclohexened] 8714 A7+

SAAES A T2 tA(ZAIR 707 A HJETF ARE L R
FASAA AAAEY AAA 1L

- Q87 DAt A QA Aw

2
b

4 ) 717

umize] g1 Beke AEAA Bst B} FE 0|2 B0 UiE
A 9e] Wl then g, FATM AR, 223 st TRek] 4
BH T} 2tk B7)0] B oA £42 Zol7] sldte] e o0l 8

FP



AAE AAES rAstal slou FA= A E A= Ktk

T e, Fo] HEH M= 101/ (sec - Q), FAFTH 4~10 1/ (sec - Q) ©]
o 2E]al A} @2 AR ) CO, F=7F 2,000 ppmo] HoH 2AE Fdke
= ofaL rgsta ok
] gt

Stare] 871 42 Hop 7tttz e, et wade) vAS BT aeste] $)
d= TSk 3k S 1917 5 1/sec o] Hot] WA 1m' B 04 1/sece] £7]
Fe frAlskoloF gt

U =4

=

£
=92 AYF7] #HE 95t Ministry of Environment, Nature Conservation
and Nuclear Safety, R, AFA, AR, Wi, 37| 5o] 7 st
+ FA A5 15 (Interministrial working group)= 733t 938t J=H, FF

4= Ministry of Environment, Nature Conservation and Nuclear Safety©]t}. 4
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cupzA) 2 AMES 7))

S, @), oo} AuMY Al=H

Y& FHoE A=A ZAE st led ©lF GerES(German
environmental surveys)2til gt} 19851 #5 A|ZFE A(GerES 1) 7MY HEOo=
= GerES III°] 1998'd AN ST A 5242 5 A9 o424 =34 =
oF 7MY =S 243 213 ARIH|, 2ARMHE-E PCP, lindan, DDT,
propoxur, methoxychlor, chlorpyrifos & 44 A& pyrethroids, WA 5]tk

a2 AlF AEREA, AFAY AR TF, $HAY] A &5 TasH o
ol ol E tIFHL 3lom, YRl W A T2 A FHo = AL 9

o,



Edo] Ay 371 #erEL 2 TFE FAHY Ak 71E IRW D)2 Z717Ee]

2 2uet, d4ksleha,, pentachlorophenol, ©]4ks}d 4y, 2~EJH,
£, & VOCGs, diisocyanates 5 97} =&olH, 1 7|&S tadt 2t

<E lII-5> S AY37(" #2|7|&
cazg 71 IRW Iy 71 T(RW TI) Nreolde
(ing/ ) (ing/ n)
=7 3 03 199
ZE &g 2(24X7F53t) 0.2(24417H3 ) 1997
SRS 60(30%- ) 6(30%% Bt) 1997
15(8A1719 1) 1.5@817H3 )
pentachlorophenol 1 pg/m’ 0.1 pg/m’ 1997
ol tstd A 0.35(30% ) - 1998
0.06(15Y ) -
EaSE 03 0.03 1998
T 0.35 pg/m 0.035 pg/m' 1999
% voC’
diisocyanatesz)

F 1) & VOCse 547 ks MY E Folxlsd ©@7)7ke) =& Aol 10~25 mg/m'(A
FAIZEe] 3 wwY o), F7]H 2= 02~0.3 mg/ms AA
2) diisocyanates= HQJIEU H2HA] Fol| 3 o] i AR 27]d= 2 AUEss
T B A 2 AAs] wge] B71F kE2 QI ZAVE TS Ao=
B2 gfo} 7159 A= ED st & o] B4 taixe 2 U|AE A
A& ANg
2t&: http:/ /www.umweltbundesamt.de/uba-info-daten-e/irk.htm
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o= AlE71E Aot #dste] 37kA] F79 AlF labelling A&7} Atk
A= 7L B2lE S GuT systemo] il ER)= vhgA] #2]E $]3 GEV-Emicode
system. 12|21 v}A|2FO 2 Blue Angel (RAL UZ) vlo|t}. 7t A|xe] E4S 4w
HE O 2

@ GuT (the Association of Environmentally-friendly Carpets)

19009 §519] AARA7 e WHZ edide] A7 B AL
ARSI o] 5 AHIAA ZHE} %’4’5‘}04 A 7S ARk 71 AlE=
HAESI glov] 1ES B AFL GUT A58 Wath 7158 27 4834

=2, L9E2 7IE, 29a WA 7IEeE Yotk

[ ARE A4
- WM oz FAEA(azo dye)26)

* 4-aminobiphenyl; benzidine; 4-chlorine-o-toludine; 2-naphthylamine;
o-amino-azo-toluene; 5-nitro-o-toludine; 4-chloroaniline; 4-methoxy-m-
phenylendiamine; 4,4-methylene-dianiline; 3,3-dichlorobenzidine;
o-dianisidine; 3,3-dimethylbenzidine; 4,4-methylendi-o-toluidine;
p-cresidine; 4,4-methylene-bis-(2-chloroaniline); 4,4-oxydianiline;

4 4-thiodianiline; o-toluidine; 4-methyl-m-phenylene-diamine;
2,4,5-trimethylaniline; o-anisidine; 6-amino-2-ethoxynaphthalene;
4-amino-3-fluorophenol; 4-amino-azo-benzene

- 2134 CFCs(chloroflurocarbons)

-4 7IER, 2, 35S Tk A=A pile material®] Gl ARE-E o

26) AHAE L NEAE GHo] B3 EU Directive 76/769/EWGOIM ISt 9oy GuTE
EU X]X‘ ol o] Aldatct.



A g

[ edEd H2E 35
e 2252 71l g%y 7l 98¢ 94 & o 2HEAY &
& HlE HAEM 9 w% o HiEHo e T LH=E TR 7IE
o et Pk
E III-6> =Y GuT ot=2 7|&
LHEZ 7= ]
pentachlorophenol 01 mg/kg |[HF 2FE LH9EE FHHF
formaldehyde 10 pg/m' chamber test
vinylchloride 0.1 pg/m' chamber test
vinylacetate 2 ug/m’ chamber test
AEA) 40 pg/kg  |RFl 2E 7 249 I
[ HA71E

2) SAE A & FF5 FEE 100 ng/ke ZIAAE kAT
28) AQAG AN woolo] 50% ol L AFL Te TR HFA e 1Ee 59

steok gtk n-hexachloro-cyclohexane; [-hexachloro-cyclohexane; fi-hexachloro-cyclohexane; &-
hexachloro-cyclohexane; heptachloro-epoxide; hexachlorobenzene; dichlorophos; dichlorofenthion;
pentachlorophenol; heptachlor; indane; parathion-ethyl; parathion-methyl; malathio; methoxychlor;
permethrin; aldrine; endrine; diazinone; dieldrine; mirex; o,p-DDD; o,p-DDE; o,p-DDT; p,p-DDE;
p.p-DDT; p,p-DDD

29) WAlS Al71E 18 1), 2(not unpleasant), 3(slightly unpleasant), 4(unpleasant), 5(very

unpleasant) 2 U=Th



N3E 2=2 MUSIIE 2tc|Atedl ¢ 51

a7 59 97l =7k 8570 FATE Fejala Qe ol bl A 75%0]
Uciass

ol

(2 GEV-Emicode system

1997 et B BAlF-S Aikske 7190l ol L= wiEo] A2 AES
AAke7] el AHg DAlolm A4 %L Gemeinschaft Emissionskontrollierte
Verlegewerkstoffe e.V.(Asssociation for the Control of Emission in Products for
Flooring Installation)©]tk. GEVS] F E2-2 AH|A S0l A 7471314 AFS A
Fal= Ao F2 VOCsE el o2 ata 9tk GEVE A A o2 VOCs &
o] e} AES BF3bal e ©]= EMICODE #kal $th. EMICODEE 37}HA]
THOE oA o]= AlFY F VOGCs WiEHS 7IE o2 At &t 7]

zl oz 1 1;]._ 3740] 011_:5” H] Cx4 200C o] 0}4 S sl%ago] 05% u]uL}o]o]
oF stal(F<Y TRGS 61014 77) L I=2 ] wiEFo] 31*‘1?1% ghEsto]of
T30 EMICODE= Aol wheh 7|5o] BaA 2o =t 3 AET
H NG 71ES o 2Tk

30) HIZE chamberd X AlRE A4st F 2427 B3] CI(EEER), Q(EGAIE4), GB(TEH
HollA] w-HtEdE ¥ 6%%1 EZ)E 3743, ol 7t 359 A &= Cl2 2ug/m'el3},
Q2= 10pg/ m'ol3}, L83 C3& 50ug/ m'ol3te]tt.

31) A¥xdS U 2o 2=23C; AFE: 50%; S71&55E: A 05 AE%: 04m'/m'



<E llI-7> EMICODE &#/7|&

AT
EMICODE “s-+ primer levelling A2A
compounds
EMICODE EC1
o <100 pg/m' < 200 pg/m' < 500 pg/m'
(very low emission)
EMICODE EC2 ‘
. 100~300 pg/m’ 200~600 pg/m’ 500~1,500 g/ m'
(low emission)
EMICODE EC3 , ‘ .
o > 300ug/m’ > 600 pg/m' > 1,500 pg/m’
(not low emission)

F: B|2E chamberol A 108 & & VOCs 4 %|o|H, oju] WobA] &4 wjEa AN 24
AIZE & S A9 e} bste B4

GEVZ7} o2 sk AlF2 AjollA o] FojA= vieAl, ¥, A o] HF3 2l
AHEEE BE AFoltt &, I'A, HEA, levelling compounds, 7|73l (screed
material), 28 mortar, 3£ A, underlays Fo] 25 ZFET A7}
EMICODE 55 Foi7] fla|= A4 datez AA82s 2t AgdelA 4
R ‘?:Lo} GEV°1] HE! /\}% AL 8k, o] viae AlF] B 5o SEFEOR

s E—z}%i Sclol waaker, ofF S Ae] WYSHE W19 510 %8 A
STk A HAE A 12 WS 2ok AF) dslHE T Sl
B3jo] ABAZIE A% AL AR Hl vk o 2 S FAHA R
o B Qo] ALHLh o] Ao Wge AP} Rersielol Fk

oft

»

(3 Blue Angel

Blue Angel(RAL)2 59| 37359} AWAsA7art ARt &9t Sle
A% R AEEH AWF 7R el A9 E H3E4 AFS tde
ato] FFE L Utk o]F AT 71d ¥ AAE 352 RAL-UZ 38 1140l o3 A

r



N3E =2 AUSIIE 2tc|Aked 25 53

RS 95 AEE ZAA Bl SR Be 2

<H II-8> =< Blue Angel(RAL-UZ38)2| HEXN SZ7|&

W & A —T
oU\_:]; 3749 AE (=, B Akl AECIT 5)
ASEZH, A
AUA7F B 28U & 24X 5 289 &
IELHsI= - 0.05 ppm - 0.05 ppm
VOCs - 300 pg/m’ - 600 rg/m'
SVOCs - 100 pg/m’ - 100 pg/m’
wolhE2 1 pg/m’ 1 pg/m’ 1 pg/m’ 1 pg/m’

g 7, ARSI o= B e B A FRE, 2

=]

A5

Y59 v 20089 59319744 FES 1 o) Fole 134 A FE7]
T AIE F28 Alge] WAHNE BolE 218 jdtelopsin} dad
S AAALE wolof Ftk. 20034 128 BA) 330099719) AFH 680 A} A
WAL glow, oF Fee] ohd =EAke Al 3637, S|k 75 Ao,

L

rulo ol

oAM= OE WHEEZ AW, PCBs, pentachlorophenol(71E4]), PAHSs,
tetrachloroethene(Z2to] S| FHld X8 =) At Aok

59| 87)71%e] tfd YukA 8-S SUMUEE DIN 19460] Lo} Sl o]
o] 2w CO, FE7} 1,500 ppm ©|3H2 fAHolok STk g, AZEM AP,
= or A AAd) b &7)71%

H
i
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A F7re] Wz Sl wet )8k E}Eﬂl AR H o] on ARig7]9]

A9 1A @71 vl 1 7)Zo] tha WA A=) Qe Ao] SRelt,
4 (m) AFAE) AR BAF (w/hn) [ 717 1% (m/hr)
<50 ~2 60 60
50~80 ~4 90 120
>80 ~6 120 180
0 AREA

TE AREAS 37] 71E2 40 m/(hr - Q1) S 4 w'/(hr - m)o]L, AN AR
AL 60 m/(hr - 1) T 6 m'/(hr - m) 0.2 TE AREA] W] 50 % 2 I HFS
Q

Ao} 8712 30m'/(hr - 1) 2 15 m'/(hr - m)E FEEH Tk

=200 A=A

X
U9 &=+ Ministry of Housing, Spatial Planning and Environment(VROM)7} 4
71 QF-E skl Qlvk A, AUl Hike AAekA] L gl I
olfr= AWE7IE ] AREALY] AFFA ol ol 2A G 7] WiTolh wEkA A
A etk 23] FEe 33 HE T FAwL

=
o A ZRNA AF/1AL BelFich Ao BAL ARFAN DN FA F1)

=
o
N
iy
N
HN
rlo
u
=
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N3E =2 AUSIIE 2c|Ated 252 55

, kA 5 FA 0 AAE $47F ok National
Institute for Public Health and the Environment (RIVM)+= ®ll 41 dn}t} ZARS 53
AUF7NE BAE st RaAE dxshked], dds=dAe 78 2 244

< AaAtehg, o]xolM TAsh= &%, B, AR, JE7IU w3l o &

o
)
M
B
o
v
=
r 2]
i
it}
‘0,
oe!
E.
5
d
z
(o)
o)
S
T
2
&,
R
flo
A
4
it}
Lo
il
)
to
>
ol
=2

TYeha gor, A FTAE F i, B, AR S U THE 20 Fol
stk

7o} BASNNE P AEAZ 913 del, §714 2arle) A A7, Blsh
&

A, A= A7 B7Y, A AFHY, AS5AA G wWiE Sl &

KeN
2001 5Bl = BF(INO)9} oRRIESH tiSHTU/e)0] 3522 HEA|2H AlE

The Center for Building and System)33)& A3l ‘well-being ol 285 & 1=

—_

B9 ATE F3slal g, o] A7 AR AAA 8743 A%, A as 5
£ Al 238t AFEEA e FAZE AlFste WHE 2
ZE FH A7FAE AEY 1739, vAEY AGS AAT 5 e AR
AETR(EES AUREY ZA), AR && Folth o] A7= 20053717 21
g o Foly F ATHIE 1,2007F F=o]th

32) VRIM®] ZApAF ] oJstd 7hg ] 15%7F ¢efA] EAIE 2 gl ZAe® vehta stk

33) o] AlE}= Building and Construction Research $1-7-4:9} Technische Universiteit Eindhovan 3%
o7 AYEAh



- Building Decree : 19113 A1 o] 20033 AR R =W, 71EHE 2 AFAE
T EE TR A Us EtAE 21 ok 17 A 2o 2= A4S,
317), /e AAA oo SAEHR i, 5
HEnk ofle} 714, HEH W 55 E¥eln

& Ao Py,

2) AWs71d 7IE

HEO] AF71d 7IEe] A8 Eo] A etk thal 299, =290], A, 1l

}ﬂgl AIAE 74E SCANVACOA 3 A #718kst=2dl ot AW &
Y FAS TELUB| =9 F VOC(total volatile compounds)$] gl &J3}

Oj 31_7:”(AQ1, AQ2, AQX)E »?—T,‘i_—s]_oq xﬂ}\]’é o 9,)]\‘;]‘

<E |II-9> Auf 37|42l £ F(SCANVAC)

E vz A7 Hd] 385 (mg/m)
v v AQ 1 AQ 2 AQ X
% VOC 05 h 0.2 05 *
HCHO 05 h 0.05 0.1 *
o, = 9o wet dxE H3gh

3) H=AA e

SCANVACeIlA 249k 257 715l oJ8) A5 A0S L 9= wied=ol o
g} 3EAIE EFstn vt 3dAY ER+ 24 MEC- A(lo -emission building
materials), MEC-B(moderately emitting building materials), MEC-C(heavily
emitting building materials)Z F83taL it} o] 7IE2 A=A B AlEgollA]

34) o] @AE Bx717), YA, A%87, <%

ol

2 Agog 3

rr
£

ot
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o AZAA WA 7Fo = gt Yk

<E II-10> A= =2 &/(SCANVAC)

SO HlZ 71520 C, RH 50%)
MEC-A 40 pg/m’' per hour
MEC-B 100 pg/m’ per hour
MEC-C 450 pg/m' per hour

4) 771

Yg&=9] A& th3h $7)x3-2 Building Decreedl] 77450} gl A3zt
o 859} F7el wet 7] b2 7S A doH o <k 117
=

<E llI-11> HE2t=9o] &7(7|&E

T& A7E
A4 9 09 x10° m'/s o)miEHe] WA 1 m' 2)
24 aga AAFoZE 7X10° m'/s o4
- 2ol 09 x10° m'/s o FElgERe] W 1 m ) 223 AAFHoge
e 21x10° m'/s o), 2ElT BV)E %2 AH Fr]Holof 3
288 14 x10° mw'/s o]
s 7 x10° m'/s o’
R AHEA 13x10° m'/s oPFHIEERS] WA 1 m )
e 09x10° m'/s olHulEERS] WA 1 %)

5) 71&t
28| 2% Municipal Health and Servicedl X< o}Ed] 3§, A4 5 owd
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Ventilation in Dwelling and Public Utility Buildings-PN/78/B03421, PN/83

/B03430 :
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60 AUIIIE 22T Loty 28t AR
<E lI-12> dU37|d 7| &(BEE)
22 51-8-715(ug/ m')
7heaE] A 71el22] B

1 Acrylamide 1 3
2 Acrylonitrile 2 3
3 Ammonia 300 300
4 A 10 20
5 Buthadiene 100 300
6 Buthanol 300 300
7 Chlorobenzene 15 40
8 Chlorophenol(Pentachlorophenol A £]) 15 20
9 Chloronaphthalenes 15 30
10 Cyclohexane 250 250
11 Cyclohexanone 40 100
12 Dichlorobenzene 30 50
13 Ethylobenzene 100 150
14 Phenol 20 50
15 Formaldehyde 50 100
16 Dibythylphthalete 100 150
17 Phthalate anhidrine 40 80
18 Ethylene glycol 15 50
19 Cresol 25 50
20 Xylene 100 150
21 p-cumene phenol 40 80
22 Maleinic anhidride 50 100
23 Naphthalene 100 150
24 Butyl acetate 100 150
25 Ethyl acetate 100 150
26 Vinyl acetate 100 150
27 Ozone 100 150
28 Pentachlorophenol 5 10
29 Mercury 1 3
30 Styrene 20 30
31 Carbon monoxide 3,000 6,000
32 Toluene 200 250
33 Trichloroethane 75 150
34 Trichloroethylene 150 200
35 Vinyl chloride 5 10

T 7HaE] Ax WY 24417

wZ7)%0)1 JlH e BE &% 8~104|7F

=E71F9
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e,

3) HiEY #=
Minustry of Health and Social Welfare + Z1EAMAlo] AMEEA] -2 AMEAISH &
s wsged, 1 Ue2 s Ak

<E NI-13> AFXA e =& e #H(ETE)

B AR
1 Acrylamide/ Acrylonitrile absent
2 AHA absent
3 S AE] 01 % w|wr E3}
s Blof| BARR= AFl X3 benzine ¥ bsent
f7180) o

5 Chlorophenol Aol AHEEHE= AlFde gloloF 3
6 Carbon tetrachloride absent
7 HEsseE Aol AHEE = AlFAE glofok &
8 Ethylene glycol Aol ARSHE AlFd= glolofF §
9 o] ABHE AEF e
10 Lindan absent
11 Methanol Aol 2 % wwE 23
12 Tar E2 Aol AREA

_ _ Aol A = AFl= 20 % wT
13 ol W Wl A e |
14 Chlorohydrocarbon Al 5 % wwE 23
ul, A9&
1) zhﬂifg: pg tgg’
29l e AR A9l AEI1A Bel B A g TR A%

¥ 3o uguAle] B0 38 ol2th weh ARAN A3
o =2 o] rhas A e ek e, 719} ShEel ohal
95 ek glov), BAE S ok A Bt B

o)



o2
N
12
Lo
i)
o
®
kl
off
S
)
12,
2
2
oo
i
rr
A
iy
=1
21
N
ox,
©
=
ofN

L 2
TH @573 2 A7) o] $AMAR F3E 3 A, %ﬁﬁ?iﬂﬁﬂr
=] 3

ol
tlo  dlo

XN,
olrt

o

o

2ge oha gtk 199795 BE BRIl E Felo] FAHUL, Ag
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+ Radiological Protection Act : 2}=¢] AW 71ES Astal &

2) AWE7Id 7%

=] AWE7]12 71 1000 Bg/m'del, w7 =S 400 Bg/molTh.

3) AFAA e
‘282 71eA B ASAE 48 = AE S SR AR 9] TIES st

ZRIALA BRE Algskal Atk

F79] 199 =713+ 4744 € (National Environmental Action Plan)< Aul&
7NAE ST = e FE7HA MAAsHTE HRE AASkaL Qith 9= Bristol

tjste] ZAlo] o)ahd PR 90 %4 AZHE Aol A w o ©]F 3/4= 714

_HJ
_HJ

ol A, o4 5 6 e ARE A sl 5k A A48 9
2717} 23] Aoz ua gtk BHFNE A3 AP E
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A HE, AHEEA o] Foddh 20021 d AujE7] A<, FSIQ7E Ao
AlEHE 1SQ B, Fd =23 Fo] ok

_4—1

=y
* National Building Code of Finland, Indoor Climate and Ventilation in
Buildings, Regulations and Guidelines
- Law of Health Protection
- Tobacco Act
* Classification of Indoor Climate, Construction, and Finishing Materials,
Finnish Society of Indoor Air Quality and Climate

2) AdE71E 7%

Agt== WHOZF 19973 AAISE 3713 7]%(Gu1dehnes for Air Quality)S Fal
st} AUE71d 71Es AAst itk ASE ST AAEL e AdEr1E
7% AL dEYo}, opdl, A, 25U ]E, Lrbsters, vlAA|, ks, SER
T 88 =2 FAA V1€ the <3 M-14>9}F 2k

<E |lI-14> #Het=o| Ay 37[d da7|&E
SHeEd HarE
dEYo}, ofrl 20 pg/m
A 0 fiber/cn
EELH 8= 50 pg/m
SRS N(Ce)) 8 mg/m'
1) A H 2] (PM10) 50 pg/m'
2}=(Rn) 200 Bq/m'(91%3)
Eaakl 1 pg/m




N3E =2 AUSIIE 2c|Aked 25 65

3) A=A #e

1996\ 358 vhztAfol]l tigk F-75 AlAbsldar 2 23 20001 ol = 37671419 Al#

o] EFHAL 71F FSIAQY 7ol wz® Aikal= RTS(the Building

Information Foundation)oll 715 2]2|5}al RTS7} #AstY] SH& Foidit)h 214

A AF] A W GH &5, ARARA, ATEHIAE AEstoIof 51 o) B

e 1do] BHsEA] 2 Aolojof gt AEFE MF 2 W82 BF HlF7| o)A
A

L AE ©lEH 5 e 3/MET Ak ol S AEdriel of

7

Sk, o) HE71RHe 3ol Aol Ame] WAl g
2 glo] S0l AN fek 11 A PAFFo AR W
2% 012 RISl Amshobd 972 Aun, A% FAue)S 3 S8 429
& Z%olol Bk AFO] T UYL Fol Lok ASA wjZo] Wol Wy
= 50 td AHg AR A3 5 AL 0] Tstelok v,
oJRre A} o)l thsl g Bt A% Bele] S8 4 nk
oA F7) olot 9 Aol B FRURTH 14 o] olg] A
solo @itk AZ HlaEe] Do nee AA} AH o2 B RTS
& Bolpe AES S td ARE ASHoR FhH, FABYES 95
o)z AES AYekl(3A%) RIS A vl&02 A9S 59 1 2z

4 n
3o
rt‘l
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4z o
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ol e 412

rr

= Om

mlm ol
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A4 w02 7R Well 7IEs T SHstedof stal 234 X3k Afele
Saol ALdth vpAl AFEFT OA 9= (plasters), rendering, 524 (putty),

filler @BP:LZH B JE ¢ P& A (varnishing) D5 RE OF=AFE IA F&
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35) A&: www.rts.fi/classification.htm



2k
<E lII-15> Het=e| HEXX SE7|&
T M1 M2 M3
VOCs 0.2 mg/(m’ - h) 04 mg/(m’ - h) >0.4 mg/(m’ - h)
EEGHE 0.05 mg/(m’ - h) 0.125 mg/(m’ - h) >0.125 mg/(m’ - h)
FE o} 0.03 mg/(m’ * h) 0.06 mg/(m’ - h) >0.06 mg/(m’ - h)
M EA 0.005 mg/(m’ - h) 0.05 mg/(m’ - h) >0.05 mg/(m’ - h)
HA 339 A= 33 WA A g
(Aol ek ButEw 150 AZ (I the
% °l3} EWEE 30 % ©]3)
71} Fejy Fol AAcle] EgHA golok 3
4) 771

A5l Q&) 27 B7171FE HA43 05 h'olth sAg AR 5 54
o] 7] tisiAe Bt B2 4] 3|5 a7sl=d|, AR 3.6 m/(hr - mQ)
o]a St A2 11 m'/(hr - m)elth AWE71E 5 71l et A9 w27t
1,200, 900, 700 ppm o2 A= UeH], o]E FV|Fo R Skstd 77t 22, 29
43 m/(hr - <))l =

37)e} B of 1 A E&% el thadolth YT S o5iA7)A &
715 A3 ollUA] &4 HAs) Hojof sted], BF-e] Ao wEAkd B
S 434 AA7F Do "ok ¢9, COFE 1,200ppme 1,000ppm o2 W3

o] l=H, o] Aole IV|FE 2ol st HalstA E Aolh

~

f
rlr
o

rlo
o,

k!

AAE A7 AP FESIAQ) FHo2 AWe7]d /IS A=E 20015 H A

ok SLont ol M7 Aol AAAY 2L ohich AW A
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68 AUSIIE 22lH FMHYOR &St AR
E lI-16> H2t=e AU37|E §87|1&
s1 2 3
2=, Bq/m"” 100 100 200
o]2kalEkA, ppm 700 900 1,200
Sre ot/ ofwl, ug/m? 30 30 40
T2UY3E, g/ m? 30 50 100
% VOC, pg/m” 200 300 600
%‘ﬂﬁr‘ﬂ'*,mg/ m 2 3 8
SF, pg/m 20 50 80
o) Al 2] (PM10), g/ m™ 20 40 50
A=) 3 4 55
RIE ek S ek S ek e
ehi 4777 = glofobst | =7 4 glofold | =72 4 glojol

NAZAAZEEH DAE AT =245y
3)%F VOCF H23 70 %2
Constructiondl] =171 TLV)
HAWEET} o] 712S 2T ﬂldr 7]4 U]"ﬂ‘ﬂ
wj o] Hl&o] 055 2H3|A = A= FESt ojH

5 WAAEE THE AR ofsf FAH ofok féf

6) W7l = PIAEFTEE 2Tt Ae o7t glo] Addhgke] &

7) FA0E ARE TN IS =2 4 §lofof §

0.05 pg/m< 233k FA7I7} Sle Aoz g
A}8: (lassification of Indoor Climate 2001, FiSIAQ

‘o
P
i)
:‘Z‘:
>

FEE FA ZYsfolok. o
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™, Green Lights 232 oA G&0] £& AFl 4¥ 7} “Green lights” A
& Fofsto] olvA] &0l =2 AlFe] AN AR
BAQA(The Building Air Quality Alliance)= 7)1 7%
& & A&F EPA7} /NEst Alzelth

FAR A A7 e dEY SV, S0 g A HE 5o
ATk SpAlRE, AR 219 FFAQ #e] B2 HAlE V=] A A5 0lA
gt webA AR AlE 1A 1ol By AR el F=AR)

o mlo
_l }l'
Olv
_‘_,
f
_(l)i_,
2
H
L
H

2,

and Air-Conditioning Engineers)7} ti3£2| Q1 & ¥17F 7]5to|th. ASHRAES} -2
HIGR7]78] 7]%o] HER A HAE &AL YA e Y Fo]8 B o]

gk 7)ol AMEe] Vo ® QHI glo] Aller]E JHAde) Felo] Ha vk
OFA7HA = VOCH PIAH A9} 22 HE2AQ e A=Ho] 71 T8 A=

I QAL H2o] BAL oS ol wgoloh 22 A Ed % ede US T
o

i

2) AWs71E 7%

o) A g7) 2o B3 Balo] Ea old) Hlgste] HRdMe] EYE
Ugteltk. 12y 719l F9 Foll et Al 7)) W2 AAE] YA ga SR
= 7tel=glg AAEIaL o, AR Sl diside =55 A4 A
0] Bt 18] AlAIE ] Sltt thy <3 M-17>< vl= & OTOM AIAIBEIL 9}
T AWE71d #EriEelh

N

36) ©|& Professional Standards of Careg}il F-2t}.



H3E 222 AHSIIE ZelAted &2+ 71
<E |lI-17> o|= &dFe AU37|3 d1A7|&E
LH=d Aa7)E
1] A ¥ 2] (PM10) 50 pg/m' ()
2}=(Rn) 4 pGi/L (%)
ojatstd A 0.05ppm (13 1T)
EEEXE 0.63 ppm
ikl 0.63 ppm
3) A=A #
o E 2FH AL e AR 2P Y A== Greenguard {154 =0l ©]
A== HlGE] DGAQ] Greenguard Environmental Institute(©]3} GENell £J3) 2% 5]
3 =, GEIE AlFe 53 R a7 Rt opde} 75| A A= #4] 3
N 5 J8x A & 5F 0= 2001 6ol AHE DA ot ASHF AFS
AellM AHEEE BE AlET g40H EF 12709 AFT R oA 244
o] Aol ek 7] AAH o
- AHERA B }é%% A5 FRIE B AZHA
i R Eat I A2 - vb9Al(hard surface)
g - ARREE - AR 7}? - AFAFE - wallcoverings
ZA2 A7) fFARHA AAIE chamber(0.05m3~26m3) oA o] Foj A=), 2
T 23 ColH A= 50 %] 7ot S8 ASTM(American Standards
for Testing Materials), P]= EPA, V= 98T, 5 A5 protocol S WE
H, 4 52 LFLU SIS, VOGs, vAIRA], 2, CO, NOx, CO; °lth. 9159
FTAZIZEE 1otk 7} AlFol tigt 15 7IEe vt 2tk



¥ |II-18> o|= greenguard 7|&=

v EH7)E
AET A VOC formaldehyde |4-phenylcycloh-| styrene | & VOC |% aldehide| P]AIH1A]
- (PPM) exene(mg/m) | (mg/m) | (mg/m) | (ppm) | (mg/m)
A2A <01 TLVY 0.05 0.0065 0.070 050 01 -
AReZ <01 TLV? 0.05 - - 050 01 -
ceiling [ < 0.1 TLV? 0.05 - - 050 01 0.05
cleaning 1
<01 TLV 0.05 - - 050 01 0.05
system
2H1EE (<01 TLVY 0.05 - - 050 01 0.05
vk < 01 TLV? 0.05 0.0065 0.070 050 0.1 -
g
?J <01 TLV? 0.05 0.0065 0.070 050 01 -
AEAA
9da) (<01 TLV? 0.05 - - 050 01 0.05
3 LH | 94
AREE-7]7] | < 0.1 TLV 0.04 (@A) 00002 | 0.04 040
0.08(mg/m)| 015
AL 7
el <01 TLV? 0.025 0.00325 - 025 0.05 -
(Gk)
F1) 4 A8 VOCe] FEE v E T 49F BFVIEA(TLV)Y 1/10 ofstelojo gt
T 2) FEA-L A xyole] Z)F(proposition 65)7} W= National Toxicology Program(NTP), 1]
ar T

A GATALI(IARO)Y 7|ES wHEsto{ok Frt.
I WSE7IE Adede O 7IEs wEskor

T 3) ¥

=
a2 #dE dF4E F2 CSIRO(Commonwealth Scientific and Industrial
Research Organisation )4 8)5ta 9131,37) NHMRC (National Health and
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Standards Australia

+AS 16682-1991 The use of mechanical ventilation and air-conditioning in buildings-
Mechanical ventilation for acceptable indoor air quality

- AS/NZ5-1859.1-1997/ Amdt 1-1998 Reconstituted wood-based panels —Particleboard

+ AS/NZ5-1859.2:1997 Reconstituted wood-based panels —Medium density fibreboard

+ AS/NZ5-4013:1999 Domestic solid fuel burning appliances —Method for determination of flue
gas emission

+ AS 4073-1993 Urea-formaldehyde foam thermal insulation—In situ set foam

+ AS/NZS 3666.3:2000 Air-handling and water systems of buildings—Microbial control—
Performance-based maintenance of cooling water systems

+ AS 5601/AG 601 (2000) Gas installation Standard

NHMRC
- 1989a Indoor-air quality. Report of the 108th Session, November
1990 Radon in houses. Report of the 109th Session, May

- 1993 Volatile organic compounds in indoor air. Report of 115th Session, June

NOHSC

- 1988 Guide to the control of asbestos hazards in buildings in buildings and structures
- 1988 Code of practice for the safe removal of asbestos

- 1989 Legionnaires’ disease and related illnesses. AGPS, Canberra

- 1994 Guidance note on passive smoking in the workplace [NOHSC:3019]

+ AS 4551/ AG 101 Domestic Gas Cooking Appliances

- AS 4552/ AG 102 Gas Water Heaters

- AS 4553/AG 103 Gas Space Heating Appliances

+ AS 5601/AG 601 (2000) Gas installation Standard

- AG 750 Environmental Code of Practice

2) AWE714 7l
NHMRC (National Health and Medical Research Council)o|A4] Aujg7]2 7to]=
S o 2ol AAlska Ut
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sl

90 wg/m(AHt)

200 Bq/m'(

120 ppb

500 pg/m'(1A]

)

i

2)

T

~

9 ppm(A
15pg/ m'(

)

i
arel

B
B

23

)

, 10 1/(sec - Q1)(16A] ©]

)

u

o et 2k

=
o

1 15 1/(sec - 1)(31214), 10 1/(sec - 1)(71ED

719} Z35-ell= 7l

i

A& :http:/ /www.health.gov.au/nhmrc

Aol vetE AL 5 9% o]
- Tl 12 1/(sec - Q) (164 W]
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A2 Health Canada®llA] 19874 A3 7] AWg71dd digh =% 7}o]
=gl AAEI Y, e < 120> 2t}

<¥E |lI-20> FHLicte] AUZ7[& ADI|E

HarlE
e eE A7 e
o5 = c1/Cl+c2/C2+3/C3 < 1 1/Cl+c2/C2+3/C3 < 1
ol F3teka 3,500 ppm -
ERRN RS - 25 ppm(1A17F Bt)
ojatstE A 0.05 ppm 0.25 ppm(1A1ZF 4T)
LE - 0.12 ppm(1A1ZF H1t)
H %] 40 mg/m’ 100 mg/m'(1A17F )
ol atst 0.019 ppm 0.38 ppm(5% H)
Z2H=(Rn) 800 Bq/m'(A%)
= 53 30~80 %,
A&E 30~55 %

F1) SEs|=R7H 1RV HAH

) A5 A4 714 o1, 2, B' 47t LEYHB]E, acrolein,
O ELHZ =9 A&E 2 z
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N3E =2 AUSIIE 2tc|Atd H2 77

§59 BBAIRALE, A2 $o148 52 Wliol BAokaE Poldla S

AR &4 7IE
AlE VOCs $H 200 g/L
7431 TVOC 0.25 mg/(m' - h)(24 A7+ %)
P B 0.02 mg/(m' - h)(48 A7+ ¥)
HE7 TVOC 0.05 mg/(m' - h)(72 A7+ %)
Pt B 0.02 mg/(m' - h)(72 AT+ F)
7t 4&
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E
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ey
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N,
MN
o
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-HN‘
;
s
2
X
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0:|:.‘

= WEM AEH ¥ VOCE 4 21~ 1& 400 ug/m A
.3 St tisiM= St g A A7IEC] A T <3 I11-21>
HEAA A= e 7ES AP Aol
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39) A&: http://www.terrchoice.ca/
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<E |lI-24> 290l AY37|d HI|E

LE=d Ar)E
7] w9797 B4 %L & A%, F979AAMY Y” s
1.0pg/m' o]3l; GFFA0] &8 AYoA HlFA FHAAM=
Uzd %7} 10pg/m' o]ste]ojok &
+71 Hohstal A& F7lE SE8HA &5
v A& FFol: FFo7}t woll YA FFol|E g WATE T E M=
. FE7]: 50 vhE]/gr. dust
g S} 200~400 Bg/m'ol® Fesk S48 sheof
FE7} 400 Bg/m' o]olw Hlgol AHglo] Aok g
AEAEL 200 Bg/m' ©]3}
EEgHE= 100 pg/m’
M, AT AR A SHE
1] A %] (PM2.5) 20 pg/m'(24A17F )
olkstetA 1,800 mg/m’
drkstera 10 pg/ m'(BAZT Ht), 25 pg/m'(AAZF B)
ol kst A 100g/ m' (1A Ht)

3) A=A #e

Qim0 A A5 A2 AWE 74 ¢ %XilJ_(Indoor Climate Labelling: ©]3} ICL)
= 7 ol&3tt Jivka B 290]9] ICL H¥3)= 7IES Wdehe e o
FE TaEchs FEOE 7AH Jon &5 AA A= FolE 3FIES UE
F A71E vkka ek 20049 A 11749 AFLOE ol 2l HEVFES

Argstal ow, AAAF 3 7IEs ERlskar ik

AFBe) 871 A% 05h1017 29 10 1/sec, 34 10 I/sec, 55 30
I/sec & EHRE FEat Sr|go] AalA vk st AHFES 7 1/(sec
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<E 26> 2 37te] AUBI|W 71ZMY 2R
3= T | aw | 59 [dees| 290s g0 |09 | 53 | g | Q2 |2l
[<2hn]
A771E 0 0 0 0 0 0 o 0 )
oz [ o
S5 o o o o
WA 0 X X X 0 0 o o 0 0
CcO o o X X o X o o o o
CO2 o X X X X X X [ o o
SO2 X X X X X X X X X X
NO2 o o X X X o X o X o
HCHO o X o X o X o o o o
Pb X X X X X X o X X X
Asbestos/ 133 0 X X X 0 X X X X o
Rn o X X o o o X o X o
Benzene X X X X X [ X X X X
Chloroform X X X X X o X X X X
O3 o X X X X X [ [ X X
toluene X o X X X X X X o X
xylene X X X X X X X X o X
dichloromethane X o X X X X X X X X
pentachlorophenol X 0 X X X X X X X X
styrene X o X X o X X X o X
mercury X o X X X X X X X X
TVOCs o o o X X X [ X X X
diisocyanates X o X X X X X X X X
FE o}/ oyl X X X X 0 X X X X X
A E 0 X X X 0 X X X X )
sulfates X X X X X X [ X X X
o|xk3} 3t X X X X X X o 0 X X
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gt} 1989 WHO #ARr=2 AW 9= 55 Afehs ve 7lol=2kl

. 87| % irritants7} effective dose®] 10%E(ED10) Z=#3tA] & A
. WAl effective dose] 50%(ED50)E ZH3HA] 2 A
. AFAA XY VOCs wiEs H71ed A
. VOGs= wiZ9 A& AT A
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43) A}5: “Trends in Europe to reduce the indoor air pollution of VOCs", Indoor Air, 13(suppl.6): 5-11,
2003
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o} #AHE FQ3 93] AF, F ‘Construction Products Directive’ CEC 1989
Directive(89/106)& A3t 931 ©]& 7183+ tHCouncil Directive 93/68/EQ).
o] AFMY Fa k= A5 AP AFA oS olA BRAN 52 1
o] HA g o g AL Ay oo} st=H 53], DHAPsE HiZEste=

A% @ 998 7k} A 2 A @ A3 WA B0 gt 35 08
Q9] U 7Y Fo) B A FRol $5Ho] YL FolE 53] aesiy ]
ok

CEC A)%o]t} WHOS] A7 5 7luho.2 sl 19894 o]F VOCs A7 tha-&
A7} Arje] WEgolaker] 94¢ F1 AYFYor), ECt 7} Frhe
Feko 24 AERA ] VOCs MlZ Bl~E St SF 8l (labelling) S F735e gtk &
A 6ERe =) 2y 74, 250 FA Y 74, 159 §U7E, 22l w2
g 7)z0] gom, $UBE F2 A4S JF IERAS] ARE T 3k
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E II-27> AEX™ 2 VOCs HAEE ¢[3 7ol 2
A 7 S35 Fa2 We
fhe Indoor Climate CEE 2HA04 WA 8 0agae) eAgte) 50
Labelling Scheme ¥ VOCs o .
%l Egshs A 54
(Rrp=/ =2 90))
- 574 VOCsoll tisiA= 16413 o] F-9]
Gemeinschaft Umwelt | selected VOCs, =3 (loading=0.4m2/m3; 7158 05/ h'l)
Teppich(GuT) Ordnung TVOCs, - 4%2] VOCs$} TVOCsel tisi A= &-8-31E4)
(Society for testing carpets| Aromates, | - #HA, FEI], vinyl acetate, EEL | 5}0] =,
in Europe) Pesticides  |pentachlorophenol®l] 3l A= A & (raw tenal)—a‘
A%
-5 AR & high(>50 % VOCs
B&Q Paint Policy and . A2 T very . ghl )
o VOCs | high(25~50 % VOCs), medium(8~2499 % VOCs)
Labelling in UK .
1ow(0.30~7.99 % VOCs), minimal(0~0.29 % VOCs)
TVOC,
- . ZEgdlstols, s
Finnish Labelling Scheme ormLo}, - 475 SHFEE IR MIM3E TR
g VOCs
Swedish Naﬁona? F'loormg % voC - 479} 267 A0 E VOC Hj2S =7
Trade Association
Germany: Blauer Engel - VOCs, - 19749} 289 Aol £4 VOCs9} T EYH|sto] =9
RAL UZ 38 FEdudlo|= |5E71F, A7 711U B 2EF styrened F7
EMICODE EC 1 f _ - . - e
. e formiod % Vo wepa| 2 F FASAE H F voc 5183,
ooning procucs TunAedl® M T ok vocse) abAE B8 @AX, AFF
by German Adhesive VOCGs w3} ECI-EGE 72
Manufactures -
German Association of | _ 2242 VOC %7]‘ % XEYustel= 583X (< ?O g/ ')
Wallcovering VOCs A5 vinyl chloride®] &-&-3HA1%]( < 200
ppb), B g -E&IAX

Manufactures-RAL-GZ 479
0Cs9} % VOCe] A
l, o] A3 Hlvi=A

AdlE71d Aelo BEeh & sh
w=rh A7 wAls 9% Brkhe MHEs AHdhe
(1997, 1998), =LA 7IEAA, 199), WHO(E71E 71, 1999), =29°]
(1997,1998), frd AR(1997)°] S5 PH3IAH. A FHo 2= F VOC
Frtole] FAAAE AT WL FHH S} glrke A7ES

T AR
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- 7Fs8Pd WHO 7155 AH&-8HA U Nordic working groupoll A 7Hde 21503 AL
A7k At Jaixnt 23 A

- ASAAY e A2oME isocyanates®} acid anhydridesE WE3HA|

ol

- 7Fsd SR 2 AWE ASAAE AT AL ol ARVIE 2As

AR Bt $3318H4Q] A4S AReES frEshe Aotk B3 A5 AR}
AlEAL, HE LRI 7P Hde AAE A9 5 e she Aotk ojd A3
SBSSF 22 AE AR < A Ak M AFT vl = 541 ¢] VOC v
I ¥ 2%0] =4 9%, 659 F7RIS AL A JiEEH k. o] F 54
2 A 3 7HAE FY9 ‘Blaue Angel’ QI50E 7]oe A9 22 ARF-&
71719 B7pdgo] s o] QIthARAT SAEL WA, @F, styrened] 34
H). BE A5AAE OAA Y e 3 conditioning @climate chamber®] A-§- @3}
: B OSSR A QAW t7lsRe] oS 2dE @4

S H2E Y
~ F9 G2 7P Yov, o we) AF AN SH3he Wt B
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44) 3PA “F VOCS} 7173 7H9] dose-effect #A|7} FFBBHAE AR F VOCY] w57} EopAd 7
ol FF= P Ths/dol AN kAL sl ik,
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QI3 TheFek el RAleo] dastthe o] A7|EaL vk & shuke] FAIHS
7121 HI2E oEsl] Wiiol 37141 d3F HrP} ol Aol gk &
A7E HE B335 02 thA Eare AR glycolo] glycol ethers} o] #] 3]
3 VOCs] ARl 71918t= A& Brke Aotk olejgt =9 23 OF VOCE
BEo R ARgdhe A AlFEal /lom Foste] ARgstedol i @
“Organic compound in indoor air(OCIA)”o]gh= AZ2¢ B} Bl 7lde] ARg-]
Fasithe Fo] A71EaL Atk
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W &R ofdoldl i =9

O EUS| Aoz ‘#F4 3 S| o = Hd3t

efatn 53] ofdolEolA 44 EL

A 3t @A Shae} AlErids A 3} sl A7 =248 AslE Ae

878k lrh4e) 2002'd EUT 5% Framework Programme®] s 2]l

o], E#s, L&, W77} F5 0= Foidt RESHYVENT Z2AES A6}

=, o] ZRAES HA L YA aES FASIME AUE7|ES ERT 5 3
TN EEE Eshs AOR ol ouA] ZA9 571F ZAE TIeH R

As7) 98 BU 1) wdog ojaHnh

O

EU9] A77]132] Joint Research Center(°]3} JRO)Q] < A2z ol oJstd
HNEY 20%7} %317‘] A4 T2 &AL 3lon o= tFE Alg 7l 711g:
s WS 229 A5 Als=rt o F w29 7 o]
= UrEMM /é]LH%ﬂﬂ' A3 bHeHA] Feide 2l BolFar glok ejar gl
717} w5 T 83 L fHolH, o= FS STMIAR w719 F&rt A T4l
A Ziths A os) @719 a= Ao S UEhit. o] A%E
ZAZ EUc 75 Ade7i#d 43S 98 oy olavet dad
INDOORTRON(Z7] 30m3) chamberE A2|3}3L €2 2Q1 Ao &Yty
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46) A+E: “indoor air quality in European schools", proceedings of Indoor Air 2002, 2002

47) A}&: “indoor air pollutionnew EU research reveals higher risks than previously thought”, EU
letter



O SYANE LeA BAS AZHI]) A FAH ZAE WA Yk 5

R ANST Y FeA fREdn AAe] JjEe et 2,

<E |lI-28> 2% del=F &R
CRD o
Aldehyde/Dialdehyde Formaldehyde, Glutardialdehyde
Amine/ Amide/ p-Aminodipheylamine, 4-Aminodiphenylamin,
Ammonia compounds Ammoniumpersulfate, 2-Chloracetamins
1,1-Cyclohexandicarbonsacidanhydride, Phthalateanhydride,
Anhydride Tetraphthalateanhydride,

,2,4,5-Benzynetetracarbonacidanhydride
Organic Hg-compounds, Chromate, nonferrous heavy metal
and compounds(Cr, Ni, Co complexes)

Metal/Metal complex

Nitrile/ Cyan/Nitro/

o-Nitro-p-phenylendiamine, 1,2-Dibrom-2,4-dicyanobutan
Para-Compounds

MCI/MI(3:1), 2-Mercaptobenzothiazol, Benzisothiazolinon

Thiazin/Thiazole ) )
N-cyclohexylbenzothiacylsulfenamid
, Tetramethylthiuramdisulfid, epentamethylenthiuramdisulfid
Thiurame
Metal-complexes of Zn
Triazine NN, N”-tris(2-hydroxyethyl)-hexahydro-1,3,5-triazine
acrylates, wood, Natural latex, Pyrethrum/Pyrethroids,
71e} Tetpentine oil, Polyurethane (Isocyanate),

Lanoline, Dithiocarbamates
AFE: Umwelt & Gesundheit 2/2001, Friedhelm Diel, Hans Schubert and Michael Fischer,
pp. 55-62
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<E lI-29> LefX| 7Y AFAM X E

i

de=27] frEed AZAA A3

Acryl-, Phenyl- resin,
Formaldehyde 30 pg/m' (0.0025 ppm)

chip board etc.

Ni and other colour-metal |Alloys, drinking water pipes| free or 10 mg/kg material

Pyrethrum/Pyrethroids Wood, textile carpets 3 mg/kg
Terpenes Wood, fixatives max. 30 pg/m’
PU-foams, 0,14 pg/m' (0.02 ppb)
Isocyanates o )
Polyurethane-thane-fittings (Weis)

218 Umwelt & Gesundheit 2/2001, Friedhelm Diel, Hans Schubert and Michael Fischer, pp. 55-62

o AEAA e el

O A= o] 7HA] 7] B F71Eds Sslal slor o= AW, EY,
Ag Sog HiEsdEn 2y ol tidk F&7 Byt of FARA 2 AEellA
AREEIL Qlo] AZAA el o3 8 Sl e A Sls o] AEshe el
At} A& &9 FHAAME mid 209 m'e vtz AARE AL Q1o Sdol M= 59
m'®] particle board7} A4tE| o] AEFEo| ARG AT o]Eo] ofw Aejetd JaFs
mRI=Ao] taiAs B int glom webA oo tigk =529 Bl AP 2
f3lt) frge FHEsAY Ao R dds FHAIES =3t ok ASAA
of gt +7#1%(89/106/EWG(CPD))= EUZ717te] F-94d o 2 2-8-35]& A| &2
71EA 8T A}f‘z}%% AkE oz Qelstd MER 7IEs Ads=Ss 276kl 9
2 agla A4S aefstER shal glok Akt A= 7]

=2Q L:rL/\Pﬂ(techmcal specifications)& @A FHIETHTA(the European
Institutions for Standardizations(CEN))o1A 243 Foll =], FF FHAIEL o]

EFE W AFTo] f52 7FeAo] ATHCE nia §5o] a7g). weA A=
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L
ox
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oyl



& ZFAA0N ASAA AdA ] BAlo] didksly] WiEel e B H71E0]
Zrodstar ek o] Aol o)Ak 20033 #A) < 8007] 2] AF FF2} 20070 2] H]
2E x| MTHAAY S /i ogld, 27437 760 A4 adS 7t
A AFLZE YFE g 3, vlehA)], 9], HRJE 2 HZA, screeds, A31A)

(plasters), HE, AHUE, AIHE 2 FZEZE T 200712 A|Fo] #3]3 UTh4s)

0 AZApe
o ArgAle) 2

1
Ay RS fs) Hade ez U AHE AEstee wA Yol A=)

ol
o,
o
of,
N
NS
St
rir
AC)
=
(Mt oft
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o
2
>
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F(HAEEE), AF-E717], vFEHA), sealants, subfloor, -t coverings 5%

- olo] we} AAe] epile AAES BAsln Hrlelr] 93 ARRNS HAs
AA Z=ro] F7pES Hlwska e, 4 ASTM D 5116, CEN ENV
13419, I1SO/TC 146/SC 6/WG 3< 118

@ AF] AR FA

SAES) AR EAE FHEs B Ao R F8 AR W7 984

@ ICLe} =A] #2443}

48) #15: http://www.umweltbundesamt.de/uba-info-daten-e/

49) ©1e] 7P A QAR 7V e FelA E A VAT, Wrla, B9, vF] ARl 25
B A Aol AR /)0 Bae] FRel delAE 2 Aol Ytk

50) A}5: http:/ /www.hb2000.0rg/ workshop8.html
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O "nlzo M= g5 A9 o} (Danish Research Institute) 71574 (Danish
Building Research Institute)”} ‘moulds in buildings’ 2158 713§(1998-2001)
Sted F8 W& AW F3ole] A AL, F3old A4S
Ak A7 B AR A, wgoldl s ed®E e E5e Solth

o] Z2Ide 7o AR FEH=H A4 FAE v 2t

51) A}5.: “Startegic Approach to Indoor Air Policy-making", WHO f541H, 1999
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dlnk= National Institute of Occupational Health 52 52 F 7HA] S
Z. NT BUILD 438(FLEC)57) ENV 13419 Part2(Building products-Determination of

the emission of volatile organic compounds-Emission test cell method)E58) A8}

56) A}&: Nordtest Report, Consensus Meeting on Chemical Testing of Emission from Building
Products, TR 506, 2002

57) NT BUILD 438(Field and Laboratory Emission Cell) =2H =7}9] =2 7s]o] 1995 <<
€ ol

58) CENel|A= TC 2640] AulZ7] SAWHS Agth 199349 TC 264= AF1F7(WG7)S A-s)

I AZAAAA BlEEE VOCE Z4ste WS Asided], olw EAjAE (wood-based
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=oll 71908 ed=d A4S Al 7 7 W0l FAlo BastA H3lth AH B cell £4

U AZ 2 150 TC 1469] AF-1F WG4 EHI8ETL 910, CEN TC264+= 1S09]
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Abstract

Research on Improvement Measures for Indoor Air

Quality Management

Indoor air quality is an important determinant of human health
and comfort. However, the complexity of pollution sources and the
multitude of parties responsible for creating indoor exposures make
the improvement of indoor air quality difficult.

Korea has amended the law for indoor air management, and
prepared the national action plan recently. Implementation of the
action plan is most important at present, but, for the future, we
need complementary strategy to reduce the risk by indoor air
pollution. So this study was carried out to suggest the key issues
for making weak points of present management complement from a
long-term point of view. For this, the case of other countries and
recent new issues were surveyed.

The case studies show that there is no unique strategy on indoor
air quality. But many countries treated indoor air pollution as risk
management strategies, with special emphasis on vulnerable groups.
National-level monitoring of indoor environment and health related
to the indoor environment is being executed. And there are many
countries that set action plans for reducing asthma and allergy
patients in their countries. For this reason, biocontaminants such as
fungi and pollen are considered as important pollutants. Home as
well as public places is considered as important place to be
managed, and various environmental labellings are operating in
markets for building components and consumer products.

Korea’s present laws and the action plans include various

countermeasures such as assessment of indoor air pollution,



extension of indoor facilities managed, and readjusting of pollution
standards. But, there are some spaces to be improved for the future.

Monitoring and assessment of indoor air pollution including
health effects and social cost estimation should be carried out
sooner or later. The assessment must include health effects and
social cost estimation. The results can be used for setting priority of
pollutants, sources, and indoor facilities and making additional
measures. Asthma and allergic diseases are strongly recommended
as representative disease.

It is necessary to build experts networks, because they can make
scientific data and give useful informations to related communities.

The present strategy focusing on big public places and chemical
pollutants need to be reconsidered. Small places, especially home,
are more important, because vulnerable groups such as woman,
children, and the elderly spend their most of time at home. And
reduction measures for biocontaminants like fungi, mould, and
pollen should be prepared, because those cause asthma and allergic
disease.

Labelling for control of the building materials and other products
is a useful measure. The present conditions to acquire labelling need
to be strengthened to the level which the consumer can trust them.
More pollutants and stricter standards are required.

Other sources such as office equipment, cosmetics, carpet, and
pesticides are important too, which are not controlled at present.
Labelling and notice of ingredients can be considered as reduction
measures.

Lastly, introduction of concept of healthy building might be
desirable next step. Healthy building requires integral approach of
physical, spatial, social and environmental aspects. Consensus exists
that factors affecting indoor air quality are interrelated and difficult

to unbundle.
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