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34 4o tist @38 AE, 7211 EPA(Environmental Protection Agency)olAl+=
r1ghg71Ee geolia 9}1‘/}.
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LEEL 7710 el IFEE o] Aol e, YElEA B2 DHHS 4F5He]
NOISH(National Institute for Occupational Safety and Health), Btslae= CPSC}
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AZol me} A HAE D Morsto=H AR HEWH ouix] Bk 7ksdd A

A = T2 Age ¢

ShH [ASHRAE Standard 62-1989] o4& Aulg7|do] 1HE dugr|etd |AE
fIet &7 = AAlshaL Aed, §lE S71887IES AAA 80% o] &o] BHESHL Q

o, FH717t e 2
80% ol4to] ThAt Z7tof
58 7Hs8 AWZy) 8508 Fosla Ui, TASHRAE Standard 62-19991 o4

EEE

1o
hi
=2
l~>1« rr o
ll
b
oL
R
>
Bl
AN}
:\I
[\]
[«
0%
s
0x
FH
it
rt
',
N
jia)
©

_25_
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out AT SFolA Y AU 7t LEEEL2 A6t JeH JIEH AU ZTtlxe] 2
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‘LEED(Leadership in Energy Environmental Design)”
A7) YSE SFEIPIeeS EUE AE0A9 BHoA SE85S Erkela AFA]

g2 2gsRI717] o Aldshn e SE8H &8-858 Eolth

<& 26> O|= SZH(US. EPA)S| HLiE7 (ol CHEt =7t 1AL CH|E 7|&E

Adbds ©)7t
LEEd EH S B =
ug/ i ppm ug/nt ppm
oj2tsg 80 0.03 1d 365" 0.14" 24417}
2Z(PM10) 50” - 1 150" - 24417}
ULIslERS 40,000 35" 14]%
UsERA 10,000” 9 817t
&0y 235" 0.12° 14]7
o|AtalAl A 100 0.055 14
2 1.5 - 37hgy
F D 1dd] 18] o]4 Z3stH ord

3) 71E2 1 AIEF 5T 0.12ppm(235pg/ni)o] 491 o] 1do] £UE oid m g4
5]H, 47]4 0.12ppmE 40CFR 509] Subchapter Coll 9Jsix AFE 12t} AL 2L,
4) INEL 114 7€ &8
A}=: ASHRAE STANDARD 62-1999,

4) olg7t, “AuUS7Ied FW7IEY IAA d7se, [d471egR], 199. 6.



<E 2.7> ALY Z7|2 292l9| 2AAEA J|=0f CHst Jo|=z2tel

E=d B ppm TEAIZ
017 H=E
01H HEE CO» 700ppm o
(Human olstole Rz a5
Bioeffluents)
Z=EEH Py
{ 0.0003 ISP
(Chlordane) Sug/ni
E 100pg/m 0.05 A
=7IA 4 pCi/L(29, 32)b HAE
o HE

A 3712 ¥ EPA dils 5¥5 AFA|Y(Residential occupancy)} Stk
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AIE: ASHRAE STANDARD 62-1999.
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< 2-8> FAX|Y HUS7|Hf st FHiCtel =EX|A

ocuzx 5187k5% & W
ASTER® ALTER”
Z dolsl= 2 ci/Ci < 17 -
O]4I5}EIA - 6300mg/ ni (350ppm)
_ 2
QAL < 11ppm-8h )
< 25ppm-1h?
oy ) "2E2E 120pg/ni(0.10ppm)
FHSFE 60ug/ni(0.05ppm)
ojAslE A < 480pg/ni(0.25ppm)-1h < 100pg/n?(<0.05ppm)
SR <2 40pg/i(0.12ppm)-1h -
AR B3 < 100pg/ni-1h < 40pg/m
olktslE < 1000pg/ni(<0.38ppm)-5m < 50g/ni(0.019ppm)
- 30-80%R H.-012 )
e 30-55%R . H.-A&”
7|E} oR Ea1 Har 8 a8

F 1 1) Ci=120pg/ i (ZE LT 5| Z); 50pg/mi (OFZEQ1); 9000pg/mi (OMIELH| S| =) TS Cisms 5
B ol &85 2719 =rolt}
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3) g5l &1
4) Ayt A7t X7 SHECE sielgts ZELsIEe Al Wolil wetdolzte
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6) ASTER-31E 7}s8 @77t =EH Y
7) ALTER-51& 7Fstt &71%F EH S
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Performance Assessment Criteria System)” & 4Alst1 Qlth & AEE HuiolA]
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A Adet W EMaterials)?] 7% F92 M1, M2, M3E LwoiZitt,

VOCs9| A%, W&ol 0.2ng/m/h 0|5 M, 0.4mg/mi/h O|5HH M2E EREH, 25
UH 5] =(HCHO)= 0.05mg/ni/h ©]5HH M1, 0.125mg/ni/h O]5FH M2, 12|11 YEL|o} 7]
A+ 0.03mg/ni/h o]5HH M1, 0.06mg/ni/h o]oPH M2E Ztz} R EC}
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AYRE, HE2E T 21-22 21-23 20-24
AYRE, EH T 22-25 22-27 22-27(35)*
HIE25E T 19-29 19-29 17-31
e A S C <2 <3 <4
NEER, 2%
21C % <0.10 <015 <015
24T % <0.15 <0.20 <0.25
27C % <0.20 <0.25 <0.30
ASE, ASE % 25-45 - -
AUSE, EH % 30-60 - -
Anj(dd Zx717))
AR
ARRA dB(A) <30 <35 <35
AA, A4 <25 <25 <25
BB (FE) 3l/h > 08 > 06 > 04
otL]o} mg/m < 0.02 <0.03 <0.05
TEYHsIE mg/m <0.03 < 0.05 <0.15
TVOC mg/m <0.2 <03 <06
HAZE decipol <2 <4 <55
ol ppm <1000 <1250 <1500
mg/m < 1800 < 2250 < 2700
AAs}ERA mg/ i <2 <5 <8
E mg/m < 0.05 < 0.07 <0.10
FELEZ(TSP) mg/m < 0.06 < 0.06 < 0.06
e Bq/m <200 < 200 <200
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1986 - HAEXE Z5YH(1999 Z5YAHOE HE)
B 1989 - AR Astdazzt 3712 H2H(199% NE)
= 1992 - AHAER HFLHIEYH
2004 - SFE tiEo|8Ald Y
1979 - Health aspects related to indoor air quality Report on a WHO working
group. EURO Reporots and studies 21
1983 - Indoor air pollutants : expousre and health effects. Peport on a WHO
meeting, EURO Reports and Studies 78
1986 - Indoor air pollutants reserac. Report on WHO working group EURO
World Reports and Studies 103
Health 1987 - IARC Environmental Carconogens Methodsof anaylsis and exposure
Organization measurement Vol.9. Passive smoking IARC Sci.Pub.NO.8

1987 - Indoor air qaulity: organic pollutants Report on WHO working group,
EURO Reports and Studies 111

1987 - Air Quality guidelines for European Series No23

1989 - Formaldehyde Environmental Health Creteria No.89, Copenhagen

1990 - Indoor air Quality : biological contamints, European Series No.31

Commission of
European
Communities
(CEC Concerted
Action - Indoor air
quality and its
impact on man)

1989 - Radon in indoor air, Report No.1

1989 - Formaldehdyde emission from wood-based materials: guideline for the
determination of steady state concentration in test chambers, Report
No.2

1989 - Indoor pollution by NOZ2 in European countries. Report No.3

1989 - Sick building syndrome-a pratical guide report No.4

1989 - strategy for sampling chemical substances in indoor air. Report No.6

1990 - Indoor air Pollution by Formaldehyde in European countries. Report
No.7

1991 - Guidelines for the characterization of volatile organic compounds
emitted from indoor materials and products using small test chambers.
Report No.8

1991 - Effects of indoor air pollution on human health. Report No.10

1992 - Guidelines for ventilation requirements in building. Report No.11

1993 - Bioligical particles in indoor environments Report No.12

1993 - Determination of VOCs emitted from indoor materials and products,
Interlaboratory comparison of small chamber measurements Report.
No.13

1989 - Health and Welfare Canada, Exposure guidelines for residential indoor
air quality

Canada A report of the Federal-Provincial Advisory Committee on
Environmental and Occupational Health, Department of National Health
and Welfare, Ottawa

N 1990 - Norwegian Health Directorate, Guidelines for indoor Air Quality.

orway Report 6-90, IK-2322, Norwegian Health Directorate
1991 - House of commons Environment Committee, Indoor Pollution, HMSO,

England

London
1989 - Environmental Protection Agency. Report to Congress on Indoor Air
USA Quality

EPA/400/1-89/001C. Office of Research and Development, USEPA, Washington
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v Alake7}

A4 5(1993)2 ASAIU At SAAE thates -3 23}, PMI0 182ug/n,
CO 1.5ppm, COx= 999ppm, TELESIEE 65ppb, H=2 0.5pCi/ ¢, #Ho| ekt
0" 600CFU/ ¢ = &3=]0, PM102} NOo7} 7I1EA1E 23kt ACE HFTKER 3-12> &
x).

T3 BRG] fIRIsh Qe Alok7te] duigr1de HACE 1998d HAEX R
o|4) ZAFsE A3, SOy, CO, NOy, TSP, £249] AYZ7] & S5 SO, 0.136ppm, CO
1.395ppm, NO, 0.040ppm, TSP 1541g/niQ BFSEE LEpIQION, 524 & Pbe
0.996yg/ni, Cd= 0.016pg/ni, Cr 0.364pg/ni, Cus= 0.361pg/niE UFERIRITY

b
M
ol
rlo

= 997AEE 1998E71A] Hete] 2 #2|EQ X|std7tE tdoE SO.8
NOE £43 21}, ABHOE SOx= B2 EZ N & 5EAIE HO|X| ¢¥¢or, A
7 QF 7

= o
1 NG9 g7 050] 7he 2tem, AEd

?1
Hir
rlo
MY
=
i
T
bats
<
[
ACH

th. AlslH g

19984 W& So] 285t B AuiE71d #d dFE dEEE A2X93 A
AEES e OE CO, SOz, NOy, Pb 58 ZAISH 23} CO+= 14.6ppm, SOz= 0.11ppm,
NOz= 1.242ppm, Pbe 8.244pg/nioltt. &3] Wi+ X9 HE AFdAME COw=
8.3ppm, COz= 790ppm, NOz= 0.893ppmOE EAIE|QATH
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ot Aot

1998 A1EA] A|oHEZA] 16}%:_ A tEoR AUl Es Rl 23}
PM109] A< thtd 126 4pg/ni, S2% 172.8ig/n 2 FAIEAOH, CO,9 AS gl
584.25ppm, S22 466.25ppme= V}E}LH%D}. E3F NO2= tigHio] 30ppb, S2470]
25.7ppbE v}E}bﬁ HCHOS) A thghdo] 22.78ppb, £27%0] 24 33ppbE FAFEIR)

Ao

£ TSP= thgtdo] 206.5ue/ni, S2780] 235. 5ug/nf UEoH 555 & Fedl 3
et 19.09g/ni, 2732 37.15pgmni, Cu®l 47 a2 0.49ug/ni, S472 0.88
wg/m B ZAKEIRITEH TSt 2k=0 4 g2 1.97pCilL, 54732 0.88pCi/LE LiERt

o, AHY AL gL 0,003 fiber/cc, 272 0.002fiber/ccE LIEFITY,
19994 ATE 3o st MEXE A5l & 9 EAKE e 2=E PMI10, PM2.5,

TSPY &8 CO.E XA A3}, TSP PMI02 AZYE Bt 55+ “EDAS7IS>H
“EOR Ueion, du 1 Z717F Aol Hs) =A SEEUT) B 5571 71 &2

=
32 CO; 667.4ppm, TSP 243 8ug/ni, PM102 128 2pe/ni 4%01%.

o}, b

1995 SAAEESATA A2X19d x| WEEe AulEZ71E CO, NO;,
HCHO, TSP, n¥E9 sEE ZARH 23}, COx= 779ppm, NO:= 40ppb, HCHO+=
0.16ppbo]%l 1 TSP= 0.023pg/ni, PIMES ZFFH7} 297CFU/ni, SAl7to] 1622CFU/ nt
2 A=A

2841(1994) £ FA} Aujol Al UER BF S5 PMI02 1545g/ni, CO= 2.3ppm,
COs= 970ppm, NO2= 31ppb, HCHO+= 89ppbX oH, HX| ekt 0~ 4,600CFU/ ¢

FEOE BT

at. AlskrAld

WS 52 Al Eol RIeH Wishd 33a g 1380 iR AlskFEabds tidd
o7 E87]9} 5487)0] Aue EESHA], CO, CO, NO, HCHO, VOCsE =33} 2
I}, AHHCE Azt Ao vlsl A FEEIULE A ME QEER s&°



o ZEUH =Y COE Aot ASHo] HEEEL &2 SEE Ut

<E 312> AUZ7| EXX|HY QUSEN| S
PM10 CcO CO, NO, HCHO Legion- Ai
(ug/m) | (ppm) | (ppm) | (ppb) | (Ppb) | RN nela | e% |ax| "
g oG/ )| Bac. | @) | @ [TV
v |ae) v |ae) | Ay [ae v |ae gy ag | P : RV

(CFU/ 1)

Wsld  [154(189(23|1.8|970|580( 31 |31 |89 |54 | 09 |074600| 20 | 47 | 0.4

Asd [179]122|128]1.21085(500| 34 |35 |48 |40 | 0.7 |[071000 | 19 | 45 | 0.2

Zlobad7r |182(157 1.5 | 1.8 1999 |665( 54 |31 |65 |44 | 05 | 07600 | 22 | 49 | 0.2

QiAWY |182(119| 1.7 | 1.4 | 727 (48318 |32 | 70 | 45| 1.1 |0722000| 24 | 45 | 04

B |179]147|2.1 15| 940 |557| 34 | 32 | 68 | 48 | 0.8 (33%) | 22 | 47 | 0.3
AE PR, FHAWDIoE 88 oA, [Buddslal, 1997, 11

A} 71EF AJE(QE)T BeAA, AR wdl S48 5)

A R s ZANY & thE0] A4 SAU S AHEIHY 984 59
71Z(800CFU/ni)S EE ZAl Aol 54%6}% A7 A adA Z36iHom,
307HA1 9% 7V &2 gH1,643CFU/ni)E e BAHE AQ)(278CFU/ni) Rt 5.95) &=
A Uehgth, AlddE BERE AAEK852CFU/m)o] 7V E¢ton, AuFEAPH200CFU/
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1000
852
800
0 506 ;:E:;Hl
1 504 487 484 =
456 430
Ho 407 300 393
400
278 308 s17
216
200 131
0
0 < ~ & il n 0 bl I K0
K1 & 30 K- N < = 3 il K
il 10 [ o 4 ofr H ol H K-
3 3 Mo o H = =
T EUl
A= BH5F(2004)
<J% 3-6> CHS0|S8A|MY AU - 2| ZFRAMT st H|1W (2004)

T2l ZAA E ESAIE DiATe] thEol A4 sdul A HY 71Ee £
BolRT, AldE BEAE AUl A9 SHAE mFoA AUEIEo|(AU:141, A
9]:136pg/m)o] 7V ERom, EaH(AuW:28g/ni)o] 7P W2 ACE ZAIE|QITL

-
AW QESEE HluE AP 3074 F 174 Aldo] 499 s&E7F AuY sEE
o =oH, dullsirt &2 t M2 A|5t9Ake ol EAKES 2Ald it Aok =Y

o 23 wasle BN2) 9T WEY HOR FFSIgh

160
140
120
100
Wos f
60
0
20
0
R0 < I ~ 0 & Rl El 2] 0
® 3 < % il K- T ~ Bl G
KF -|o oir o Bl o oln 1 o H
= 3 H 3 Ho o e
2 =

£ : BF5F2004)

<33 37> A|EE AU - 2 D|MBX|(PM10) ST Hd (2004)
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3. AFAMS VOCs Hig I

ASAMZRES] VOCs BEU2 AL, e3¢, ¥84, B2 59 4] dAls
of e Srd AFAME HIoR A7 s

}
Chamberg 0| &5 }04 L2 9] Al Hgg g =S

Sot0] 771 AFAMNE HFHYCR 6

o
o é’éé}?ﬂi} 484 89 FE2UE dHEH AFA S T Axdyel it tha

—_

Aol= ot RES AZAMN 7} Al7Mo] Augas VOCso| dEdo] Srisiizt €78
gk Ao B 28 dacke Ae & 5 AUAUTh ST 02 AFAMRIA] Azl whE

<H 3-14> ST 02 ZIZXAof|AQ] AlZto] [E VOCs L= (St - mg/m)
=50

Compound 2= | After lday | After 2day | After 3day | After 4day | After 23day
Pentane 0.12 0.18 0.16 0.09 0.03
MIBK 0.56 1.65 2.03 2.28 1.59
Toluene 0.08 0.1 1.10 0.09 0.05
Ethylbenzene 0.28 0.69 0.78 0.81 0.69
m-Xylene 0.43 1.31 1.52 1.64 1.36
p-Xylene 0.14 0.55 0.73 0.59 0.92
o-Xylene 0.16 0.64 0.8 0.86 0.79
TVOCs 0.76 3.62 445 4,80 4,25

ST 02 A7 : 83 COIL + A/LA} + A2 + g4 HONEY *MIBK : 4-Methyl
2-Pentanone
AR QAN 5, A1TE 271BFANIK, $E27188%3), 2000

B WA 519992 7d§ WIZ e VOCs, ZELHFEY 8L Sldtel K2 4
w9 2710 50m BA A2TE| vl SHOH,



Al HIHIR 2 FESIG T EF0) ARREE HUEE 241 fHOE FESIHOH, 4
TUAEL} FAANE 2AE ok A=AHES HUCE si%ith
A EE BURRI6.9C ©74T) ARISHE 29
VOCs% toluene, xyleneo] L =4 AZEY O\/} HHYTE AlESH:= 9 9] a3
QIEdX= VOCsE&o] el A& g2 As 2 & AU

= ZYAEBNAE benzene, toluned] AEE HHE 9
=71 R ASEA] L), WHER)(24.4C T 26,5C) ZEYH T EE &
£9 A7 2=AS0l nlsh o 3.4u)
xyleneo| &5 OH, toluene <A E

SPAAEN N E%OE
Va

o

101E-ow %LHHI
1 VOCs= benzene, toluene,
of vlsh & 1.78) BE &=A UERdth =U9

5] =8} toluene, benzene¢] £ AEEUOL 929 A=

Y= =4 dE=

o1 3T

AME benzene?t @2 FEEHES € 5 UL HAEA Y VOCso} 2EUTSIES] £
Aiks <& 3-15% 2t
<E 3-15> HCPIE0|AMQ| VOCse}t ZEH|o|= M} (S : ppb/m)
T H| LA A
FHHUE =UAE Q== =UHE Q==
EELHsIE ND ND 250.7 73.9
benzene ND ND ND 445
VOCs | Toluene 1100 1000 4200 2500
Xylene 23700 ND 34500 ND
a3 E 2YAE AZHE YA E AZHE
EELHsIE ND ND 61.1 ND
benzene 700 ND 789.8 103.2
VOCs | Toluene 925 ND 2200 ND
Xylene ND ND ND ND
F TUAE - ARSISHE, d=HE  AUER
AR, AEHEE)A] F1s, 1998,
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81 AENERNAME= HY, AsHE, X5IHZ2ER 5 tis A8s 28 ¥ 2|4
A W5, @SRAAE So} B0 3], B, 7Y, 25, &F o 2% 523} 8
A2 E Yol ou, AdINERSY usH BF 2], &, 2%, §& 59 gt +
AFO #71EE HAlSk A Yol AFMOE A7l AUE FHA| &1 = AFo
.l L85 Ee 2EXQ A2 Mg flstod A4 9 &), A, 25, 2% 59 U
ol Agst 2E 2 AMAlst e sFo|t}
<E 316> 2 AYBIIY B2IUR g
LIS PP Ty Ty
'X]B}QA}, 7:]8]‘5"01'7]', EH A= .
gz |2 usw, omslm, Auea|  oEleay (T A €O 00
W EEZ |®, oAy, gEa S QBRI | oo L am GE NO
AYTHY | BHAT, 2L, w01=7) (2004) T T e e
L, IFREE S TVOGs. Os
AG71E - Z3NEANE ZIA]
2714sR14d A, Ha
al 1= .
AR8 A%E U BuuE SR S0 Nk €O
BAHEAR  |ZUR, ASAY, 2EAE 2 ' '
AZEAZ | X517} SEATY  |[Ea 9 FAb
Do S WALZ=OJANN] st A
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517 Eoke B2 ANEy

By 20|34l 83
EEYTE-A M
Adasy |He A (1999 |EHY : B)AA BR) )&
FARAE | FAY FSHEZ A7 E0| (CO, NOy)
AN | Asiddss PR (1987 |[HUREAE : CO 7IE
S
ShalEAY (2004)
i B9o LQuLegy| i
AR skl Bomsol e g AL, BE S8 A
LSARAZ | SASEA 8B B8 o (2000 RIS BA)
SeusEds| g AL Eanpaa.ayl OE2ED
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 mg/m®

3
"2
0.06 ot

0.25 m]k
0.25 o]&} " 0.50 m]gt

0.12 o]} 70.40 m]zt
1.50 o]&} " 5.00 m]gt
5.00 0]4}"10.00 m]Tt
2.00 o]}~ 4,00 meh

0.06 ol&t " 0.12 mgt
0.50 o]&t " 1.50 mjgt
0.40 o]&} " 2.00 mjgt

0.10 o=t

0,03 mgh
0.10 014 7 0.2 m]Tt
0.03 014} 70,05 =
0.20 0]4} " 0.40 =Tt
0.05 0]4}~0.12 =Tt
0.40 ]2+~ 2.00 m|E
0.12 0]}~ 0.60 1Tt
2.00 014} 74,00 mEt
0.60 o]4 " 1.25 o7k
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KIAH
0.10 m)ot
0.03 |t

]

0.10 o]&t " 0.2 mgt

HCHO| 0.03 ©]4} 70,05 m]gh
TVOC| 0.20 ©]4}~0.40 n]ek
HCHO| 0.05 ©]4} ~0.12 mzt
TVOC| 0.40 ]2} 2,00 m]TH
HCHO| 0.12 ©]4} 70,60 m]2h
TVOC| 2.00 614} 4,00 m]TH
HCHO| 0.60 ©]4} " 1.25 mjgh

TVOC
HCHO
TVOC




<08l 3-20> =iie| Rt L& 7|F H|u

HEAFR(LHIRIAY-FH Q1 E) A sZ(FISIAQ)
=k mg/ni-h mg/m-h
HCHO TVOC S1 S2 S3
HB F e F e
FiSIAQ M1 M1
HB o 5
FiSIAQ M1 M1 TVOC TVOC TVOC
HB plac) sy 0.20]5} 0.20]5} 0.20]5}
FiSIAQ M2 M2 HCHO HCHO HCHO
HB eitlal oeH 0.030]o} 0.030]o} 0.030]o}
FiSIAQ M3 M3
HB Uui2 Uui2
FiSIAQ M3 M3

& ST duisr1dde] Al 9 gt Aoiu A4, 2004, 3.

7= Y] KSn=3 HBulA
o SAuag3) 2R3 271878¢3]
19923 4€ A= 9 | 380 E0F FHEojA
3 =9, 1994 H-E | 26l KS BA] 95
me | EETIEEE Q5] 2 | T JREE 1987, 7. -
3N 1 215 il
AZEE | ag0 o2 200 2 | 243 migpjael g | 20048 2ETH AR
o 34 33570 GA 824 | BEEF3|0] o|Ysle] S
N AE] UE A5l S,
“: .
< @ % i
=3 ign ="
T £
<y g

-
- =2 =21

s e=dddARs), U5 SeFeel duigridae] Al 3 gHBA Alojuv x84, 2004, 3.
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<E 4-32> 5STE Sampling Log-Sheet (1)

Z=38 Sampling Log-Sheet

O 24g= VOCs(EZA ¢ 58+=), HCHO
FHYA 2004 10€ 19¢, s1e¥
o7 os, 58,4, = Temp.(T) 270  |HUsE%) | 49.1
Z87 | OO0, 00O
General | zzza | 9527 00000 ofste
TEES) | 7038 O00% 343 YFEgd 2000.1
374 | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fio;};niige sampling | sampling | Remarks
ocation " Stat | StOP | Time(min)| Vol.(1)
AL DO20585 100 15:30 | 16:00 30 3.04 1
Y DO020951 100 15:30 | 16:00 30 3.05 2
VOC
k) 1000 15:30 | 16:00 30 30
k) 1000 15:30 | 16:00 30 30
HCHO
© Bolxkg
D 19
2) 10A] open — 10A] 30%& closed (302 &7))
2) 10A] 302 — 154] 308 (5A17F D)
3) 154] 30% F3AIE
4) vi= c UR, wiEti) 312 435
5) Zot] 1uk
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<E 433> 35

=B Sampling Log-Sheet (2)

=538 Sampling Log-Sheet
0 B4g= VOCs(E=4l ¢ 58), HCHO
SPYAl | 20044 10¢€ 18Y, €Y
97 |we EY o, E Temp.(C) | 254 |HUI&E®%) | 457
E384 | 000, 00O
General | =54 | 2a4% 37 00000 ol
TEES | 1038 O00% 45% AFEHd 2003. 6
£747%4] | SIBATA 30, SIBATA 100
© Sampling Data
: Sampling Period | Total Total
iamp)tl}ng Serial No. FI(OY\//mRiige sampling | sampling |Remarks
ocation i Stat | SOP | ime(min)| Vol.(1)
A4 DO21340 100 16:00 | 16:30 30 3.05 1
M4 A93026 100 16:00 | 16:30 30 3.05 2
VOC
M4 1000 16:00 | 16:30 30 30 27}
A 1000 16:00 | 16:30 30 30 17}
HCHO
O o)Akt
1) 10A] 35& open — 114] 5& closed (302 £7))
2) 11A] 58 — 4A] 48 (GA7E L)
3) 44] (16A]) 58 F3A1%}
4) A7= 391, wigtt slEo] Bol s,
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<E 4-34> 5SFE Sampling Log-Sheet (3)

Z=F8 Sampling Log-Sheet

VOCs(EFY 9| 58=), HCHO

©
Slig
e
sk
1

FHUA] | 2004¢ 10€ 204, R4

= Temp.(T) 24.5

0

H&EE%) | 59.5

[l

g

237 | 000, 000
General | =xxma | 48% 00000 ol

[0l

2 7] E=) )

TEES) | 1135 O00% 428 UFEYY 2004. 6. 30

Z87%H] | SIBATA 30, SIBATA 100

© Sampling Data

: Sampling Period | Total Total
iamptl.l 18 Serial No. Fior;nlzi)te S S sampling | sampling | Remarks
ocation " tat | SP | Time(min)| Vol.(1)

AM D0205949 100 14:30 15:00 30 3.05 5

AA D0221042 100 15:05 15:35 30 3.05 6
VOC

A 1000 15:00 15:30 30 30

A4 1000 15:00 15:30 30 30
HCHO
O Eolxtg
D 44+

2) 9A] open — 9] 30& closed (308 &)
3) 9A] 308 — 144A] 308 (GAIZE ¥)
4) 14A] 302 &ZA1%}
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(1) G2ISEEA(CO), 0]4ISIEIA(CO,)

UAFSIEFA(CO), 0] AFSHERA(CO,)
BSZ 202.E Italy)K28 4-150)E 9|
T9 SUX™A SHoIHTh

(2) H]AEA](PM10)

oAEA HE2 FE HEHEORRE  1.5mo|ue)

Sampler, Air Metrics, USA)E 47|51 58613 2M, 2 Sampler?] ZH 24X
50 11X)(Glass Fiber Filter, Whatman, UK)E A}&sitt o1}
935l oxE

dail717] st weldroaxle 284, 2

57471(BABUC/A

S22 15mA

R4 PM10(Min-Vol = Air
= 8%
YUY FLol

, T 24417t 0] ElAlAO]E O R

A|AlZ1 & Electronic Analytical Balance(Ohaus,Switzerland)Z 10 ~ 6g71X] 2gst &

BEEHRI0) 97 TAEXPMI0SEE AT

<JZ! 4-16> Min-Vol Air Sampler, Air Metrics, USA
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(3) E3Ed7718I=(TVOCs)

NP RrIsiEe dula71d SBAEH Fol QXS 2H7](Personl Air
Sample : MSA, SKC US.A)2 0|51 1A Sa2H0)(Tenax tube, Perkin ElmenE &
25191, THRYS 021 /min SEOE 30min X3 Ipem & TR 61 & i,

TRE AISE gurE AR)(Gersttel-TDS-2,Germany)E &H2k510d GC-MSD(Agilent
Tech, 6890N, USAE 245l s5E 4H&Eol¥th

ZELHSIEE Yrls|=o ¥hEche 24-DNPHYE IEE 718 aREE 0]&0}d
051 /min FEOE & 308 59 st = &% (Acetonitile) O & FEo6t0] 1WA T
E0}E 72 T(Waters2487, USA)| FU5ta Visible §HQ1 360nmE 2ol A SHEA|ZHH

o BAvAS 283 F AY Hol tulsl] SEE TR
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by

AUS7] & ERRATY 592 dUS71dSEAIEH FARH disExdde A

23} 0|AE 21719 RCS sampler(Bio-Test, Germany)E AF2slo] EqA#g S85}
%t RCS Samplers} Zt Al#g HiZIE o] &slo] Z4249] FA0A 40 | /ming] FEOR

35U E 16019 71 SYUAIA wixlo HEAIRCH, BEAIZ #iX] 5 Agar Strip
GK-A+= 37C oA 48A17F B9 Agar Strip HS& 25T oA} 120 A]ZF &9F Incubatorol]
A B GAID &, wjZ]Q1 Agar Strip $19] &8 (Colony) & Ao Audr] & B 8%

o
HYrE ALl

<3l 4-19> RCS sampler2

0|88 LRMT 57
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SEFE2 UdF AVIER F 18 54 tde 28EF 1d oy 671, = 1d " 2d
oy 47, Y= 2d " 3d 01LH 57 H 7 34 " 4d o] 37h)5ted HCHOS 7HE VOC &=

o

= <H 4-35% Zth.

<E 435> ZSFEHQ| HCHOS} i VOC =X Zx}
(TH2] : pgm)
=935

0] o)1= g | m.p-Al 14-52
;g ﬁl;l HCHO | Wil | E%d | o | Gy | 288 S gy | TVOC

120° | o e | 260 [ 3800% | 870% | [ 240 | 500°

100% | >0 [ 1002%%* | 1447+ | 1447 2004 | 600
1-1 |[2004| 238 | 06 | 1294 | 154 | 177 | 320 | ND -
1-2 2004 | 885 | 33 | 2849 | 545 | 1122 | 392 | ND =
1-3 2004 | 245 | 25 | 3%1 | 481 | 483 | 111.9 | ND -
1-4 | 2004 | 310 | 21 | 14999 | 5167 | 3389 | 1228 | ND -
1-5 | 2004| 936 | 67 165 | 4.0 71 | 24 | ND | 366
1-6 | 2004 | 408 | 57 | 209 | 40 60 | 31 | ND | 390
2-1 |2003| 204 | 21 | 699 | 317 | 318 | 46 | ND =
22 |2003| 244 | 21 | 634 | 285 | 315 | 45 | ND -
2-3 2003 | 1020 | 39 | 138 | 152 | 255 | 29 | ND | 246
2-4 [2003| 933 | 112 | 116 | 241 | 43 | 151 | ND | 309
31 |2002] 132 | 08 | 353 | 96 | 143 | 19 | ND -
32 |2002] 217 | 10 | 362 | 160 | 64 | 101 | ND -
33 [2002| 99 11 | 191 | 53 | 21 16 | ND -
34 |2002| 1044 | 39 | 138 | 15 | 26 | 29 | ND | 246
35 |2002| 444 | 353 | 692 | 36 | 60 | ND | ND | 1377
4-1 (2000 125 | 20 | 663 | 102 | 95 | 81 | ND -
42 | 2000 66 19 | 370 | 71 8.1 31 | ND -
4-3 2000 73 | 03 | 405 | 124 | 102 | 39 | ND -

F D) * usolgAlddvsIddEd RAVIE

2+ Q8 EY8E H4EE AWIE
3 B2 AU BT AWNE
) QEHS 16" 2 BEFY N5 T AF 19 ol Y% Fuk 63M FHALE Sl
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Jof AFAI7] 1, 23,

o)

£ sjols]

4-36>3} 2l

2002

PM10
(pg/ni)
69
77
90
64
121
76

huy
Q-

SZEH PMI0 2
2003

<
PM10

—

- 114 -

=

=

UFA17]
2004
2004
2003
2003
2002
2002

436> YFAP|

1
2
3
4
5
6

No

<z
2004




HCHO

ug/ m ug/
120 60
50.37 48.78 _
100 —— o [ 150
_ B me

80 ] \‘\3$1 i 40
60 - 130
0 - 120
20 H H 880l 10
o L. IR RN RN .

-1 12 13141516 21 22 23 24 3-1 32 33 34 35 41 42 43

<0 421> B5FE| MZIIN HCHO 88 SHZT

o Bl
g/ m ug/ m
40.00 12
35.00 r M
11
9.55 0
30.00 7.83
18
25.00 r
20.00 r 16
15.00
3. 14
10.00
12
500 H H 1.40
OCK) :I\D\D\D\ L \D\D\D\ \:I\EI\EI\I]\ \D\D\= O

111213141516 21 22 23 24 3-1 32 33 34 35 41 42 43

<08 422> BT ALYZI|Y WH

oot

s sy

1k
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1
Hu
=)

ug/ m* = gl
1600 450
391.284

1400 | 1 400
1200 | 7 %0

71 300
1000

4 250
800

4 200
600

-1 150
400 T 1 100

39.67 39.95

200 T H — o— —@ 47.93 50
OI:I\ I \:\:\D\D\=\=\IZI\EI\=|\=\D\D\EI\EI 0

111213141516 21 22 2324 31 3233 34 35 41 42 43

g/ m g/
600 120
107.12
500 - \_ 4 100
400 -1 80
300 - 1 60
200 - 1 40
16.03
100 8.63 120
9.90
0 [ Y I:l | I:I\ \D | D\ L= [ [ B == s 0

-1 1213141516 2-1 22 23 24 31 32 33 34 35 41 42 43

<38 424> BSFEL| AYTIIT oA

oot

= &gz

i}/
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ug/ m

ugl m
400 100
88.37

350 | B 12
1 80

300 -
1 70
250 1
200 1 s
160 + 1%
1 30

100 F 17.53
7.20 12
B r |_| 9.271 10
0 D\ I I \:I\:I\D\D\=\:I\D\l:l\ PSS — I o T o VI o 0
-1 1213141516 2-1 22 23 24 31 32 33 34 35 41 42 43
<22 425> BEFE0| 4D KW B2 ZuLD
, AEH
ug/ m g/ m
140 60
51.90

120 f :\ 15

100 r
1 40

80 |
1 30
12
20 1 10

5.03

0 == = B I = W= =S = \D\IZI\D 0

-1 1213 14 1516 2-1 22 283 24 31 32 33 34 35 41 42 43

<0 426> BEFY| AYB7IY A2 Y= 2T
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(2) thaol8A1E

CHEOI8AIEE LHE0I8AIEEY4US
HCHO, E&/Al, COL #171E 7kedl VOC &=
4-37>3} 2t}

<E 437> CHSOIZAIY A 2718 5% Zof

b

. UASIERA | O]AISIEEA | HAHA] | EELHGIE | S o | BT
SR (ppin) ](pptn) (]ug]/nf)] (pprr]l)] “(7 B Ry
ug/m)
HES 10 1000 150 0.1 500 800
N 1.1 651 87 0.047 14.45 -
2| ND 409 127 0.031 27.17 -
1| ND 441 149 0.011 101.13 -
AWFRVE | 2 35 653 258 0.046 65.64 -
3| ND 641 142 0.015 58.29 -
mes | L] ND 650 86 0.421 131.71 -
2| ND 599 79 0.191 216.36 -
. 1 0.1 646 139 0.028 86.9 -
= | 2| ND 603 133 0.051 92.23 -
3| ND 602 137 0.025 19.85 -
1| ND 473 128 0.122 92,52 -
HE 2 N.D 473 162 0.023 39.72 -
3| ND 392 130 0.095 104.01 -
1| ND 1051 162 0.147 218,08 -
skt |2 | ND 693 141 0.043 88.83 -
3| ND 697 234 0.044 146.15 -
Zzex | 1| ND 403 111 0.031 50.7 -
gEgd [ 2| ND 622 86 0.022 42,53 -
1| ND 849 92 0.01 56.29 -
Aok @At | 2 N.D 598 125 0.01 91.87 -
3| ND 699 142 0.016 45.82 -

Z D) AUFEAES CO 71EL 25ppm |51
2) EERAITS 87T, BEAIE, RAEXAA, AR Hol Tt sigE,
3 YT/, BSAIY, LEXIAIY, A5 ER YY) nAEA] 7]1E2 100ug/ni ol5to] 1, AUuFR}
A2 200ug/ni 151y,
4 9B, RSN, LB, A5Zx2199 TVOC 7152 400ug/n 0)5to] 1, AujFAbE
€ 100pg/ni ©]5HY.
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(<& 437> A% CIS0I3AIE AU S713 &F 21t

=5ata ULISIEIA [O]4tslErA | mA|EA] (ZEYHEI= ;;;T;E_g% BERAlT
(ppm) (ppm) (pg/nt) (ppm) (ug/m) (CFU/nt)

71& 10 1000 150 0.1 500 800
Ho)u 1 N.D 925 184 0.039 46.73 -
2 0.3 574 248 0.039 316.25 -

1 0.2 668 102 0.06 65.11 -

e " 2 N.D 537 109 0.061 84,78 -
3 N.D 575 140 0.074 188.03 -

1 N.D 587 82 0.023 2211 -

AL | 2 N.D 601 83 0.082 344 -
3 N.D 584 90 0.034 17.11 -

1 0.9 785 126 0.146 200.01 -

At 2 N.D 598 144 0.096 27,93 -
3 0.5 662 119 0.028 179.62 -

1 N.D 799 75 0.039 50.63 525

L 2 N.D 654 84 0.016 43.07 1375

3 N.D 632 82 0.046 38.22 1075

1 N.D 553 135 0.021 27.46 1913

B2eAld 2 N.D 521 136 0.022 4592 1588
3 N.D 623 97 0.011 8.62 913

1 N.D 612 61 0.01 17.13 1950

x4 | 2 N.D 612 125 0.038 371 625

3 N.D 612 194 0.031 212,11 1638

1 N.D 487 A 0.036 24.86 1163

ez | 2 N.D 578 106 0.019 77.66 750

3 0.5 947 119 0.041 72.67 1813

F o D) AUlFAS CO 71E2 25ppm 0|6k
2) ERFAITE QE71E, BSAY, LIEXAY, AsRedo sieE.

3 B, B, RAEXAY, AdeEeld] nAHA] 71E2 100ue/ni olstolal, A

AV 200ng/ni 051,
4) A571H, BSAIE, LAEXIA4Y, AEEedY TVOC 7I1EE 400ug/ni olsto]a,
B2 100ug/mi Ol5HY.
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0

3

6

0

0

0

0

0

0

—

0

0

A=R=)
SR
kU

2
AVSE 200pg/nt 015,

<H 438> CIE0[SAIM & 3712 &Y 2ot X
e ; NN T
N ALSlERA | O] 41SlELA | mAIHA] | ZEYH S o731 Bl
(ppm) (ppm) (pg/n) (ppm) (ug/m) (CFU/ni)
& 10 1000 150 0.1 500 800
SYALFERE | 055 530 107 0.039 20.8 -
55Y 606 87 0.062 328 -
AWFAVE 1.17 578 183 0.024 75 -
ned 625 8 0.306 174 -
A 03 617 13 0.025 66.3 -
ElE=s 446 140 0.08 788 -
X)5Ha7} 815 179 0.078 151 -
AL g 513 99 0.0265 46.6 -
X5 EA} 715 120 0.102 64.7 -
MKEE:EUE 015 | 749 216 0039 | 1815 -
i EEE 0.07 593 117 0.065 112.6 -
A RSp 0 591 85 0.046 245
apaply 05 682 130 0.09 135.9 -
SEUE, 695 80 0.034 44 992
EEAIY 0 566 123 0.018 273 1471
2732 612 127 0.026 77.65 1404
A5x4 0.17 671 106 0.032 53.39 1242
ZF D) AUFAES CO 7152 25ppm 0|51Y
HFe JF/1B, HEAY, ROI=ANY, dexe|doTt Y,
3 B8/, ESAIL, RAEXAY, AEX2E nAHA] 71E2 100ue/n olstolal, AuiE
4) 8713, BRAIE, ZERAIL, AEEHY TVOC 71&2 400ug/ni 0l6to]al, AujZFAE

2 100pg/ni O]5HY,
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=
S

oh= At

[

Mol &9
: 10 ppm

2 F= 7IAR 5ppm8 sE
olE

17} Qofuial, 30ppme) BEolA 84

2]

33}

O:
S

|

ol A EAQ]
Co "¢

AEA ) dhtalgol H

0.1

35 1

70
ppM

4.0

=
=

3
3.5

0)
tol v

hx<shi®

Flokiz
EWW?WW

A
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A
=

oF

=
e

TS0l EA]

=

-

712142 CO. 7]
SOl th

}

2

]_

e
i

Jg

-

A
7]

A%

|

O

=
o

1 2
bl Eelg, 9

2

9

24 nj2

2,500ppme #&stL Aou felvete] 25 1,000ppm

} )

f

oS

AeiA H

=)
T

7]

o

A}
17)A1430] nH]

2

1B+ (CO»)
B s

7

;L

].

|

fis

0

I 712 E A

&

R
B 1,000ppm L8] fEAM FARE 258 37 HH, 7]

@
v =71
{ 78

AN
VS

2
~

H,

0
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®@ mAEA(PM10)

PM102 HRE0] 257|¢ts Eotol QAo EUEH 257120 ggke n|Eth 587
TR

Y AEske 2870 Q912 A A710d Aol 7V Folst YF2 0.5 5mlE
olmjf 0] 7P Aut, SHAY 7|EA(RAEX R 254 TEY 150pg/ni, SHEE T}
S0|8A1d 9 AulE71d #e] ¥ FAI71E 150pg/n) 2Tt AU FAVE, Aokt oA}
SAF HAlE el 9 niEA] sE71 7IEX Bl w4 ZAEIAT.

ol AUolA BAEEE 715A17]e QUCEE HE0] TEY AF = JAE X
AEYTU FES S5 ARE IV 7ol Btal, B2 Algou, B2 219 olF2
= Qlstod W] wio] Bom, BRI 7YA| Filteringo] ESEsHAL, Uil 2=
13 A9 Mesi] SEHER0.5 T Sm I7IYADE AASHK] EEORA, HAs
TE JIBAIE Q007 Zgst 4 9t} TSt HA| HARHOR Q151 HA| 7} Aju] A6}
£ 5 AUEE 28A7E Q00T A& e A0E Tk

PM10
w9/ m’
300

"""" 7|Z 150 pg/ w

o0 |- 258 "

234 F
20T 184 94

162

1% hrsesnnnans Or LCEELLTLLErr e .I.Sg. ........ O ELELLLLL L 21.2.. mafeannans 1.21.(:.) ...................... T2.6 ...................... =

127 33 28

100 92 102 90
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=
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=
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oo bk
<l

o 3
T
L ~
N
B n
| LO@
&
L o o
- 2} —
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©
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<8l 420> TIS0[SAIH 2] dUis7|E PMI0 &= Eik

-123 -



WU
>er T
o o T M oo
ov_o_en_/nww m_qﬂux@_}
a1 to ol &0 éﬂﬁ
%wu}ﬂ, U.@Wamﬂm__
m_mwmuwm urom_.Ur_s:}
ﬁthArm_ __bﬂl%zlm__o_
—_ — < (%3 Y \,,ULH
o7 K DA SO <
ﬂwommﬂ mmmwo*ﬁ_gﬂ c o
me@ﬁa @ﬂiwum 5 F
7 B 2 208 s BlRTLR
:._._ N ‘AO ~T \_b e ﬂ_ ;Oo Kk =1y
N B I EE :
2w o o W g el
ol,_/:;:_o Mﬁiiﬁ_ "
o 3 KE oy 5! R0 o X %O vE®
5381 }n9_1zf
= o I S~ <0 R
oF W05 E i UR A )
J W™ o) W oF 51
A R - m s o T
oz LI = 2 H 3 o i
HEVO__]OW xzz_ﬂmro] r &
o_naurﬁ_\_m_‘llﬂ@oTx_r/7 & 5=
0 il ol A B =R X0 =T o i
ﬁma_u oM:T}.é__bm. 5 §
\mlv/ on E.._ ‘M J— D,.* i) o)) < N m S2hE|
e o — X ) ua T3 %0 . n o ola
Q Eo _;A = Wno m_r.v_l Ai‘_ ) =l =) JJ wm YBE
E o = o o H = = 5 ¢ Rielx
] e }1_ w.% = M = Ko SN 3 R v
WL_\_VLUWNO_ _w_AAE,_MﬁEQ IR
HH:]_PAME:_oﬂA}O_mlH__AE
ol fi1s) <0 E_.E ol % ) i —_—
o oE D l%@iﬁayu
noE w 1D| = Yy K —~ 70 —_
E%anmﬁmgﬁaw R
1 o X P ) o X o7 3
@Eaaga__@zmmoé .
H %E@%ﬂmgu ——F
W osT o Kro <= i o] ™ | @&l
_.__o \@ vz _ Eo ZI £ |E -
KT = S 1 o
7§oﬂ,ﬂh g 9 mm.K_j_w
= = X e M 8 8 & <] &
—.Al_ S o Qg w© i 38 _uom_h_.m_zrm
o o m mw WO. SFIviER
S S m

- 124 -

<JEl
4-30> C}I=0|2A1M




E3Lg7718E(TVOCs)

E3WHRIBRIBTVOCH)S BAR AEZEZH ML 6719 B2
Benzene, Toluene, Ethylbenzene,m,p-Xylene, Styrene, 1,4-dichlorobenzeneg Z
7t A9 012 EE TVOCSE AHEsigith,

Aol A} gkl E E3]8R7|31HE(TVOCs)2 Hll 7] 71 FH0loiH, A EAE
SA, HQUE, &5 Sut PHabgolA el Ai Aokl EyEr, Kﬂ

of Sof F= o|FAIH Y F AU ot e F240° 60%0113%
ol uizh 42Ert Y&, & S A=0hH 35Re
of &2 47 nhIgeol WU AFS | = @D}.

r[o é;

_lbi'
ol
2
e
>
2
o0 ool

TVOCse SR Aug7|2 i 71F0] thsol&Alde ZR(500ug/nf) HEE

WHOS| AZ71ZA1=(500pg/nt) QH YA 25 AUeE71E H1RQ 500ug/n

= RS SAAIT ISHARDE, nled Alskd7t, WelE S0l tE thEol AR
ot 22 21E Vet ol AF AFAMRY 715 2 d4EH £ H B2 &

TVOCsY NEERES &01st Ay 9ohH  “Toluene >Xylene > Benzene >
Ethylbenzene > Styrene > 14-dichlorobenzene” <<OZ UERGCOm, o] =
Toluene®| =57} EH| WshE, 1SHA HolE, et 50] thE AldEH i =2 2
HE BHYch ol 54 Z2ik= 718] ARRE AFAMR S HE 59 gEo 95t AoE

ZHEH, 8% olol tat £7} FAkAT} wigAs ROoR B
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TVOCs H#
wg/ m’
350
3163 7| : 500 ug/ m
w0 | ;
250 -
o0 | 2164 2181 2000 2121
M 1880
150
317
1011
100 o2z |'%9Llges 919
33 507 51 "
A LI e el LA
14 99 1 ) 6 71 :
O |dj 4\5 L L L L L L L L 7\ L L L e 7\
re) K0 G il Al ~ Pl P IH K0 =i 0 b1l Al ol
gom KW T o 0 @ ¥ WM OROIFT N ORI ®W W
no K- =) H or o =3 LU H o ru_4 Ul ofr 3 K1
T T K < LS A b =R G HooW e
wEm ¥ K ©m - <
Mo H o
R
<02 431> CHEOIBAIMS| ALHB7IE TVOCs 8% HF2k
<I 4-39> C}S0[8AI4 74 vVOCe} TVOCs &3 Z1} (2 wgm)
=P Benzene | Touluene il m,p-xylene | Styrene Ligelichlloc TVOCs
benzene obenzene
A AE]2 1 3.38 7.08 0.99 1.79 1.21 N.D 14.45
2 441 15.74 1.51 3.37 1.13 N.D 27.17
1 9.08 56.03 12.08 18.33 5.63 N.D 101.13
AUFAE | 2 15,58 32.9 7.06 N.D 10.09 N.D 65.64
3 9.71 26.72 511 14.29 3.47 N.D 58.29
e 1 10.97 72.72 14.21 28.48 5.33 N.D 131.71
= 2 9.05 201.84 21.13 25.4 3.83 N.D 216.36
1 9.82 4254 5.25 17.06 12.23 N.D 86.9
AT 2 14,12 48.34 5.88 7.52 17.38 N.D 92.23
3 6.76 8.96 1.61 2.52 0 N.D 19.85
1 7.42 49,99 10.13 18.03 6.93 N.D 92.52
HE 2 6.22 19.42 3.47 6.21 44 N.D 39.72
3 7.24 63.27 7.99 10.41 15.09 N.D 104.01
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TVOCs

0

(<E 4-39> 7&5) C}E0[SAIA 7HEH VOCe2 TVOCs
R N Benzene 1,4-dichlor

obenzene

1 7.51 N.D 218.08

A5zt 2|1 10.79 N.D 88.83
3| 1277 N.D 146.15
TEA} 1 N.D 50.7
thetd 2 1.73 N.D 42.53
1 5,91 N.D 56.29
Aot @At | 2 2,51 N.D 91.87
3 1.16 N.D 45.82
o 1 3.71 N.D 46.73
2 11.91 4.25 316.25
1 10.57 2.19 N.D 65.11
2k 2 94 3.07 N.D 84.78
3 13.85 2.98 N.D 188.03
1 311 0 N.D 2211
2 3.79 2.13 N.D 34.4
3 2,62 N.D 17.11
1 42,01 2,61 N.D 200.01
2 217 5.16 ND N.D 2793
3 14.68 28.89 .64 N.D 179.62
1 16.13 11.64 1.99 N.D 50.63
2 2.49 10.07 7.03 N.D 43.07
3 24 428 7.76 N.D 38.22
1 11.63 1.43 1.74 244 N.D
2 19.03 2.78 5.54 8.13 N.D 4592
3 3.79 N.D N.D N.D N.D 8.62
1 8.90 1.60 2,61 N.D N.D 17.13
2 N.D N.D N.D 3.71 N.D 3.71
3 25.66 3.91 4,99 N.D 21211
1 5.24 14.60 2.57 2.45 N.D N.D 24.86
2| 16.79 34.50 10.37 16.01 N.D N.D 77.66
3| 2364 38.92 4,62 5.49 N.D N.D 72.67
7 -
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54 2y ojilsletas FasErt duedrIE 1,000ppm Bt WA SEE L Hlil
A

do| ojHlel Xlskd7E, Huld, 987|180l HE theol8Ald

A9 500pg/nie EIFSIA] RFOLE

by Sl thE tBolsAldEY difdor &2 2

J[)l'
(0n)
2
o>
;
e
1o
@)
(@]
9%
rr
3l
11kt
=
o
0x
~
M
[
&

S A 1U1H nled, Xl ohe7

UE VBRI

I

g BV RrIsRES 671 HEEIEE Lol Fesh 43 dudrsdl
“Toluene > Xylene > Benzene » Ethylbenzene > Stylene ) 1,4-dicholobenzene”
£08 ZAEATH

800CFU/ni = 5_1}8}9?\%313] o]

B ZAATE A2l A tEEolEAIEQ 174 Aldnt 35FE ol tioi] 13] é 15t
Q g & ot selAE A

ANEAC 717t vt & 4 Qlek
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FVE AT du 3712
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Al SJ1E 2| s&
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= I LeiiX
Al SJ1E 2| AINA




A VvE d=9 du 37|12 Ak B4

Ald 4y 3712 H2 3¢

1. o=

Ay 2712 2 FA10 0= sEF e 124(0ffice)o] Jom 124 5 thry] & 2}
MA(OAR : Office of Air and Radiation)9tel] 67)(Office)2 T35 AL}, 67F & A
AR E Hb 2 AU27)(ORIA : Office of radiation and indoor air) 7|5&

"o
UeEs2y ks LER ¢iUa d4E Eoske ACR gsta Qlrh

Al
=

ORIASH AU QEEZES Foto| thst 78 Ay @RS v 4 JA7| 18 3
o= A4 IKIED : Indoor Environments Division)7} 10 AUWshE AEo] 4

i)
Hdo mx
e &t

Py Bagia 2 4 9ok @4 [EDE 217 dAUEE7|BER T4 Ay
3](CIAQ : Committee for Indoor AirQuality)o]4] $3l5= ZE &

o}, WM ESINRPD : Radiation Protection Division)s F 7§ AWAR 1450
Qom ¥ @ Ausls =7 A4 (Radiation and Indoor Environments National
Laboratory)2 1 & St 7§ Ag4doltt, 4842 thi] 349 AR #4500 Qltt. 05
MEKCIE : Center for Indoor Environments)= Augtze Z7)az]

3 =
AR GEE sl ORsk, AYRoln, BUR9 dUBEE N7l e B

rin

}g
offt
i
o

So
1
QL
=1
o

A FRe} g Ze|zuolFu HataF S2 AW IAQ Programe €75 £ 2
2O 7to|EeRRIE AMAISHL Qlet dE 29, Ze|ZLore gt FE o] 24ds)
7] #12 ZELHIIEY &5 4F 0.1lppmCE, EX +F 0.05ppm ©[sI= Foto 7hsdt
FEU ZEYH|E sEE FHaslolo AW dg o FHaslel =¥E 7]E0]1 ATk

AU ZEL6lE 5= A9 71 2ups g2 2EYH0|E S8dY AFAM, 7t

D) AE - SR, TAUS usr|ey 54 % aeldy A+, 2002,
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& SAHERR(HND) o A]

W ol

sg 23l AZTNE

LAZHO| it 0= HE Tts

ARSSHES st it

A=

2HAMEEESE S
sle AR8EE OL
sSUE, o He

g 59 Y=o *—1@
o At SAlsld=
A | solsstolo At
et WA 1

m Ok e

27} HE 71F: HolA| = HlE A
BRI Z7)EOE Ao v A
o] X PeO=A Clean emissionol
9l wEct,

F(State)?] &71& SHE(Limit):
CT 0.0010pg/ni 8hr

0.2fb/ct 8A17t
TWAZSAIOE SumEct
274 &8 ‘o:]-)

0.2 fb/ml, 8A]17t TWA

H MA 0.0001 fb/cii 24hr
EPA A= uét NC 5.0000pg/nmi 1yr & g 2 Az
HNA Z2HEA A} VA 2.0000ug/ni 24hr Admin,. 30 CFR
g 9Ex 4ol b (56.5001(b), 57.5001.(b)
gl BEABA7] 41 | (BE YARTLV)E based-fiberd
MHY dRE 2K SmEct Z)
(NATICH Data Base, 1986)
=7} 1A 1AVIE
10mg/ni (9ppm) 8hr. avg
o 40mg/nt(35ppm) 1hr, avg
4t
5} F(State)?] Z71d SHE(Limit) :
Et CT 10000 pg/ni 8hr
A NV 1.3100mg/ni 8hr

(NATICH Data Base, 1986)

F 1) & ACGHH TLVs&

N EEE D]

2) TWA : Time, weighted average concentration

3) TLV : Threshold limit values

4) OSHA : Occupational safty and health administration
5 ACGIH : American conference of governmental industrial hygienists.

AIE : ASHRAE STANDARD 62-1999,
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(<E 51> Z|5) 2Nl dUS7| RG220l tigt 0j=2] HE JIsEt 71&”

EEH Ay 71&E A9 71&E AP AL T =
. 1 8hr. TWA-PEL?
AWHR J1ES Y8, 2 oo 15.min. STEL?
% : 04ppm@ FXE | F(State)d] 3714 Sk (OSHA. 29 CFR1910.1000
7|2 e odh | CT 12,00 g/ 8hr, 57.-2: OSHAL o8 71=2
HUD712)2 2-3ppm¢| | IL 0.0150 yg/ni lyr. sz ooz umL HE
NHE WENES =5 | IN 18,00 e/l Shr. [P A e
FE | 424 (HUD,24,CFR | MA 0.2000 1g/ni 24hr. E"Sﬂ 1112] ﬁf?};jlgiﬁ
UE5]=| 3280 .308,1984) NC 30000 g/nf 15min. | = ooa s ey H%’ﬂ%
NV 0.0710 ng/ni 8hr. o o TTTTE
F oAy w30 teh | NY 2.0000 ug/nt 1yr. =
71& 0.4ppm (MN HH VA 12.000 pg/nt 24hr. 2T ORA T A7 Admin
(statute)144.495,1985) © ACGIH TLVs= ae
(NATICH Data Base, | ~ =
1386) (30 CFR 57.500(2))
=7} ti71d 14}, 23} 71E:
A1 AeBP 15u/nio] 1
27] o] (EPA 40 CFR
o 50.12) 50 1g/ni 8hr. TWA (OSHA,
CPSCE AH|ARAY AH] | State) 2713 B 29 CFR 1910.1025(c))
nie) gl tad ol | L 24k o4 2 A7 Admin,
| oE yg v aee = 000 elm Ohr. 2 ACGHH TLVE A}g3
(EA | 5o IL 0.500 pg/ni 24hr.
- | XI51%92(16 CFR1303) 3
BE MA 0.680 yg/n 24hr. (30 CFR 57.500(a)
NV 0,004 ng/nf 8hr. '
VA 2,500 pg/ni 24hr.
(& 29 gt NATICH
Data Base, 1986)

F 1 1) tiRE29 ACGH TLVsE bl= 41 #1d A&7t #9319 715,

2) PEL: permittable exposure limit(5|€7}s =& 35)
3) STEL: short exposure limit(&}7]17} =& 3H5)

Al&: ASHRAE STANDARD 62-1999.
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(<&

51> 7{|&5) EHA0l

I Uiz

LA thet 0I=2] HE JISE 7=

=R Ay 7)1E A9 71E A ZAT 7)E
=7} 713 1x}, 24} 71&:
100 pg/ni s
A (5ppm)A| L SHA mg/nt
o418 A 2&E# (0.053)ppm (OSHA.
An (EPA. 40 CER 50/11) 20CFR1910.1000, £Z-1)
a4 oy T Az
F(State)?] 271 a: Admin £ ACGIH TLVs
frd e o € AR,
(ﬂx/? CT 12.00 pg/ni 8hr. b
NV 0.143 ngfui 8hr (30 CFR 57.501(a))
(NATICH Data Base,
1986)(C-8)
27} 7|12 1A}, 23} 7)1E:
FDAE BRE BUE | A0 Azt B2 235 i | " 1P ST
B AIEA He A
8 A, gl j (0.12ppm) (OSHA, 9 CFR
E 0.05ppm o]4o] FHE 1910.1000, EZ-1
ﬂil(devices)(odl, A¥# | (EPA, 40 CFR 50.9) A
A, GFA) Ee golu 24 omE W AR
A% | #9028 HH Ao Ad “ACGH TL\L/;
B 2% | Wl wiEM St # | FState) 2712 oA e =
Zl(devices)?] AlEE CT 235.0 pg/ni 1hr, °
:LK 3
27, (21 CFR801.415) NV 0.005 mg/ni 8hr. (30 CFR. 57.5001(a)
(NATICH Data Base, 1986)
=71 U712 13} 7)1E
oI A7t 715K 75 pel i
o 24|17t FthA] 260 pg/nd
(ii 27} 713
é%) A 7158 60 pg/ni

24A17F Z|HA] 150 pg/nd

(EPA, 40 CFR 50.6, 50.7)

. D B2 ACGH TLVsE= A% 3719 71ZY. o7l At 4RY, LAER 0D 23

3|

AlI&: ASHRAE STANDARD 62-1999.
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(<E 51> %) ool Auz7| @¥SZEof tist oj=2e| & 7158 7|1&
QEER| Ay 7|1E AR Al ZIAZE 71E
Aol Lehs ZHORRE glE-2229 wWE

o st =} wlE 71Fo QshH Fido)

H(bulkhead)®] 4ol HRQEL(EPA, 40
CFR 61.22) Zl1 }= progeny 1.0
WL
k= DOEAA, 71E} ddt Ald, NRCOIVRIHEE | 1@ 2= progeny 4 WLM
(FA 2y 2l S @220, 222H19)9) wiE
&x) o tg =71 HEVNE (Mine Safety and Health
Admin., 30 CFR
25 mrem/y wole body 57.5038,57.5039)
75 mrem/7 critical organ
(EPA, 40 CFR 61.92, 61.102)
=7} ti71E 1A} 71&:
13 mg/ni  (5ppm) 8hr.
dzt A&E 80ug/nt (0.03ppm) TWA
365 wg/ni (0.14ppm) 24hr. (OSHA,29 CFR 19101000,
27t 71E - BZ-1)
1300 pg/ni (0.5ppm) 3hr.
o)ate18 EECI ) o ==L s Pl
T (EPA. 40 CFR 50.4, 50.5) Admin.2 ACGIH TLVEZE
F 718 gHA: Age

CT 860.0 pg/ni 8hr.
NV 0.119 pg/ni 8hr,

Mine Safety and Health

TN 1.200 pg/ni lyr. Admin,, ACGIH TLVE
ALESt
(NATICH Data Base, 1986)
F 1 1) HEEY ACGH TLVsE A& =719 71&Y. d7jde vttt A|d, LAEE| o} £8

5]
=.

AR

: ASHRAE STANDARD 62-1999,
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<& 52> it AuET| 2H=E 7|=0l tiet 7to|=2fel(O]=)

<9 At RIIE

o9En Ay sjol=ze) Slelz el et 29 Flol=eke)
0.2-2.0 fibers/cm3 8hour,
M TLV-TWAHR9 gejoll w2} the)

(5um o] 71 4R)IACGIH,1986-87)(C-1)

55mg/ni(50ppm) 8hr, TLV-TWA
Q2kg}ElL 440ng/ i (400ppm) 15min, STEL
(ACGIH,1986-87)(C-1)

e
= (military housing)ol] ths}
=229 | \as A
(C-17) #1 5ug/ni
1 5ng/ni(1ppm) 8hr, TLV-TWA
3mg/ni(2ppm) 15min, STEL
(ACGIH,1986-87)(C-1)
1.2ng/ni(1ppm) 8hr, TWA
2.5mg/ni(2pm) 15min. STEL
(o= AL 8§ 8], 1986)(C-19)
xE 1.0mg/ni(1.0ppm) 60min.,
UHB|I= 0.1mg/ni(0.1ppm) 90days

0.1mg/ni(0.1ppm) 6mo.
Ay EHﬂ”* Hve, ST A
gofl g 27 F : (C-19)

3.0ppm lhour

1.0ppm 24hour

0.5ppm 90days

0.15mg/ni 8hr, TLV-TWA
TLV-TWA

o I
e X
ol i

6mg/ni(3ppm) 8hr. TLV-TWA

10mg/m (5ppm) 15min. STEL
(ACGIH,1986-87)(C-1)

ol4tslE A 701 LF Mol sk NAS d11 : (C-18)
4mg/ni(2.0ppm) 60min
1.0mg/ni(0.5ppm) 92days
1.0mg/ni(0.5ppm) 6 mo.

0.2mg/ni (0.1ppm) 8hr, TLV-TWA
0.6mg/ni(0.3ppm) 15min, STEL
(ACGIH,1986-87)(C-1)

]
X

el

A& ASHRAE STANDARD 62-1999.
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(<E 52> A% Lot g7 2GS 7IE0| st 7io|=2felo]=)
ONEA) o1& a)0) 49 2101 RFIA} 710l =30
o= H 7]’ ]-—«E}\_ 7]’0153}?_] T“H RO 7]’ ] E]’

Zero] tist 1986\
EPA #Hx1:
4pCi/ 1 Ex olg}
- oiREY Feolx g4l
4pCi/ 1
- B ool 248 YT 2
e 7

200pCi/ |
- 2E ol B

EN
7= 200pCi/ | T o)
- SFo|Yo ZasAU Ee
i‘:ﬂ Z2Em 7R A A]
(EPA, “A Citizen’s
Guide to radon®,
1986.8)
(EPA, “Radon Reduction
Methods, A Homeowner’s
Guide*, 1986. 8)
Smg/ni(2ppm) 8hr, TLV-TWA
10mg/m (5ppm) 15min. STEL
(ACGIH,1986-87)(C-1)
lusg 201 FMol tEl NAS A1(C-18)
13mg/ i (5.0ppm) 60min
3mg/ni (1.0ppm) 90days
3mg/ni 3(1.0ppm) 6 mo.
AFE: ASHRAE STANDARD 62-1999
gt

2. 59
=Y AUHR Lot BEAEA S8R /o SER AR
ARE 283, AEESE, MEEE & I 7|HCE veodinh 349 713 E &
g2 3%, 784, &8993 olF BAEA oAl 9 Bzt Atk il 49 i
Administrative Centre, Subject Area [, Subject Area Subject Area I,
Subject Area V7} 91©H, o] 7k2H Subject Area oA SAEAT 429
2EZURA 2 29 GFE fcta o R

e, AHt

2], ¢4
- 139 -
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W 371de delsta Atk <a¥ 5-D2 47 Aeleg e ZAAA ol

President

Vice- President

Environmental

council
\
\ \ \ \ \

— - - -
Andinistrative Subject Area | ' Subject Area Subject Area IV
Centre . Subject 1I Safety of
. . Environmental . I .
Adminstration . Environmental . Chemicals

. Planning Sustainable
Information and Strategies Health Technolo and Gene
Documentation 8 8y Technology

AR SR, TAUSH Auaried §8 9 ey A+, 2002,

<72 51> =9 3K =X HH T

3.9 &

QR WS WFI0] 59 SAIA UrkE7 1Rl thah Belsta Yom, 2 EAfnt
o UE AEE00 SPRY @RS F51D JOu BAZlE Mz o SuUHE
713 gleh, AUB71RS BRlk olF 574 BABIA SAH0) FEsln Qlom, 4
42 AE7129) NFAGuideline)E HLSAD AT/ 1B VOCsS S8} 84
We AZskAck oleid NAAE AWB/1 8B 7B AZsh 1Y F28 E7E
BT EE, AL QS99 HEUN B B3 ZAS S35 B okt

ol
HYSS(SBS : Sick Building Syndrome)dl] thai 215H91 Azl 2ttt tjat A7E

=
g5t A}, s8R (MAFR)SE SSEMITDoIAM = slstAlZE A2 AE

Huig71daz]ol thel 182 yol E%% i %‘Xlé %Xl”J AZ7FEA AU Lgol

VOCs €29 583} 24dydl tfs X12e Agsta it
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<E 53> U9 FAHE MUST|F |ty AlM Y 22|7|E
HEZA ERRE. HNE
o Y
- EHEE ggt A1
o t}S 859 HZE F 3,000n| - AFE A&l AUGR
o9 A W stuusy AMIE| - 21 9 Hal
o 733 Sugr UFE &
8,000ni 0]43¢] A A=
FYTEY - CO : 10ppm o3}
IEEQ QAR | - SHE, Walg, A3, 2AE,| 715 CO aHaE0] 10ppm Zijsie] 4
A8 E e wWey| HEM, ned 9 §717 ux717b 10ppm olsh7t HIEE 371E
- AR EE AEREA Jslatr] oled2 ZF 20ppm °l5h
- SISy ﬂmﬂ A3t & - CO, : 1,000ppm
20]99) shu(ES5H T - —‘:A%—EKJ 150pg/ni
- ol - 2% : 177 28C
- AEE ;40 70%
- 712 : 0.5m/s
Stk
- & EE ATRY 928 3 AUnE
) A} CE 3§ =
ARy, gelmei)| () IR HEE B EEL 0
FALEY B, VI ARIIE AISSHE .-am gL Ao ames =
AFRAYN I ZTED x_@lw BARIE XBAVE AR (S0 a5c gmoz 50ppim
= - co2 : 1719} 25C 88 9F 500ppm
SS9 8714 HRJA]
- 2A571E =Y
Ao 8718 Qs & 7|El AFRE
st &o] fas BAS ALEA
AYAEYH o AZE At 9] 1/20 o]4o] HEE $it}
HAE71ZH> ST e Aldgo 714u19 71ed 71E g
"OMF/]HW&WWM XAl B8
71E APENY71EY 5Y)
= 1712 A2 108 olF &F 9
2EE4 . 1% 18T & Y 5HE K BB
CERVED o MQFAPE AE 47 .
e it TR F 7)o fEs BAo] A
T2 1/10014Y moll= A §is
AEAA 2ELHE YEsEd wel
FirdoserollA SR 4717 &3 &
AR o AFAM 04
S50 wie}t AE571284 v 2 Al
E=A ZXE &d A
0120}»@@?@ I} B JASUESYF
S o AZFAM g AFsld QY= YyEHAme} 4
E:LOE O]._;;-" /\ ]

A8 : o8,

rel

“AUS712 o =ue] d
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4, dntg

Hlot3 SHA RS E(MEE: Ministry of Environment and Energy): 6719 219} 3719

2|2 o] FoHILL 22 HInIAE FAI AT SFUT=AXE HUlB7|2s ABA
7le AWegd 9488 HAE 1 of A=A drle) 71EZdelE S0t VOCs,
PAHS, 2k=, HCHO, 41 S3t 22 229 AUl &S ¥40] SAlste AR deke

Z7eka Stk "iot30)4 9] ICL(Indoor Climate Labelling)2 Asole Z#ie] CEN}
ISO09] AZ te flotd sl BAE Y=o, ojn] 2d wol ZAZ, HEHCE
247d =8E uRE Basjojd v DIC(Danish Indoor Climate labelling)a}
DSIC(Danish Society of Indoor Climate)2E ZA3}s]o] #alstm Qich

7K 3 ¥imtart #ESHL e AAE 7IES Alea BAe) 2

YA E TEem, ICL 71 l9=9] & S7koka Qleh.

5. Aziz=
A7IEEE gy FIOE 5loi3 IAQE Jtetse] H QA ZAE Held 0] 51 g
gt IAQE 3} QA fleld e AAste 2XHOE AR 4F8e s VIexE AgsE
1995d0] 45Tt
L AE S AT [AQ7} vhttl Qs = A HHSFEHO| A”-RAE W 58
sHAEIH F3A 458 YZd, 383719 fUse Moty Widn|e} e|duEg &
yshe! A

Arelth, 1AQQ] FEAARE m 2dmith dAIH, 87] S ololE A|AE 2 o) 670 pitt
Y FAE dAlE
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6. 2 F

87 RIRE 34 Portfolio BHE, A, A4S, ASURNUE, TSI,
AR5E, B3UN, 7IYBOR olRoPd 9om, oF U712 Environment

Protection GroupolAl Bgslal itk

2
ot

o0 A7) 2 et 5851 7152 s RAlchH, Sd] nldEsts duy
S712EER JEr|e} Hx|de} S ek ul8o] F71E0] Qlvt WitdeRe UgR
.]

Aee|91ds], FER 2] 193] ol AWgr|egde] A7E TS ut Qlt. ol
FRUE S5 SolA Hulz7|2Fd theh HuxE wiiste] Rgst

Tt dut oz & w duUig7| 2 thet )} duls SFadE R4 o|RHX| 1L

o] o

A
oW Eol SEAy} BHE JIet g7y 7)ol o€ Aldsia Qlrh

7. it

Ut SERE 71883, fEUE, S48, 7143, olsEURIE & BHe
E 2 AR} ZROHUSE FHEY 9t S Audrieddtele 29T € FAX19 4
WZ71d HAEES 7o olol wigh HES sl ATk JHuitiol A duiZr|da HEE
BEAEE vt BAR, S35 Public Works and Government Services, AFHE, &
HE So0lH oy BAojA FHslo] ASES ol Qlch 2] LEEHS IA HULEH
I} HREAE Vo] elstal {1 sl %%’i‘ 0l @AEHY 7|El WA, HHjAr] 52
Eokol 4a7|ES Fa itk Eol, EARS} tedur|oMe A8 2 FAX9 Ay
3712 518718 4 delAE e Mgsie] st 9lem, CO,, CO, HCHO, NO;, 05, ¥
Atk 22, SO, sk 5o el ZH] dr1ES ddsiint
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g=2 84, U4, 1Rt shiz =9 Jlom, SFusEAY MURDOETR :

Department of the Environment, Transport and the Regions)oiA] @75‘ Hs 4 7

o, At B4, w8 S "EohL olo A Atge adsh vk AAAL FHE
=YE SFddnERHA SFaolie AlE7IEd tst 58 9 ZAAET 5=
sty ddaifolxe FAUY BiEE =o7] g A2 el ge dae
ol BAMCR SR FVIXEE g5t 7] "z, Fo] SgtEl JFE0] 24 apd
2 UROIH o)RAXER nFS HAZ} Solsith

AUg71ded st W& 5 AZwd LE=EEE CO, NOx, SO,, BHj#7], VOCs, YA}
MEZA, cockroaches, W& (SBS: Sick Building Syndrome), AIHEHEO] gl=
(radon) £0] it} & G2 TE AJAL thy| 2 el AeHAIr Quality Strategy) £HE =
of =7t ti7|1d SR AEEEE Agsto, AskE1tol49] PM10 Az viRCE Xst
A o] 8AITIY &9 A, X|okE1t ZRANY] g eHg AAAS Eotete] WA AZo] Al

EEA AT,

A}

ol
ol
N

O

BE $ERE B3R, 59 1 98, EA0lSY, 85, IAFHUE TEo

1o
ot
_{
ki
0
Hi
=
=
—
£
>
Ba
il
et
oxt
I
=
2
b
Tﬂ
L-;
oxt
rg
AC
I
_>1:
=2 3

2) MEEEAIXGHESAL Alota7]2¥ Adetd &gk A, 2003.
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10. 29

AHe T} A Z71A He] AV A9 RAtolth & SFRUd 8FF0] A%
5o FFAA a1 Helota ATk
AH 9 SATEY 7hed SERAHI 7|E g7 | 2E A o] AuEr| 83 HeE
HEOIt), A9 SFR0 sAR it 2T FAS duEE AYg71dy IHE B8
2 B2 7|, FoloR] ¥ 84, A ST S0l tiEH Aolw, ‘A #AE
EX ghe EaAd I 8] dHlahA Z1esof Yt
<iE 54> 2(=9| Auf Z7|F Mz Hlw
g s TR ﬁ
=7} Z=R FEEA SEAA Heue
-AWSEET} WAls 2R Qwug)
g4e Bs
HupgE 7|BEE |-ORIA : HHO ALETA, 2l 59 tist
AR 2 OSHA T84 ZholEil 4 o =20 AAl 2 A1y
o = o
=l gwzasore)|  mp | @dEsiasies |35 A
(CIAQ)  |-OSHA : ZHER7| Q871 ZEE
-HUD : AZAMQ HCHO A, AuyZ
29 g, gElEr) quEd ¥
_ -AUEIE KR A
AR BALEN| & 1e =
498 SUEEE yyzrize voosd a3 Ruwue
] B g i P 1
Q= | 3AvEY Bapy sor |
ZETEH N A7) 99, FEHO BAFAY
cAnFagay FREEETA tal JsHY Azlg Ae
o tist 97 2
slAR HAR
_wfff;?wg =T -B3AT, 82309 SRS A4,
SISTETES| AR egno) working [AH% 2858 84 9 B9 9RE ¢
5¢ | 9% 2AN | Ay saes Group 24 |2
Working group Ag= =< ~ .
il _ R 3 =} A AR I
e ek SaTE) JRet Auzrlde B
AL eETEE AR ¥ FAKY
QU272 BEnEe Fa B
-dsizAe} QA E2AE AN o)
#a 5 Ao} Bt
Ay ot o 2R (oo el ] )
| ¥3% 2R | RENY zanuwmnna assEgds 3
'r’Hﬂ‘\:}E]?é) J_%‘r SLEFH “\’_E] e =
K]\ﬂo}@—?— _I_%7]'§E ﬁ"o
-BAEE CO, CO, HCHO, NO2, YA}
A B, SO, AEE S0 td A
7] A& A%
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(<& 54> A5) 2=ol WSV 22MT Hlw

. . e E%
27} eI BURA @Eﬂ;},j] EERS
- 5 -duZ71due A1ES AE(1996)
§7E]- 7};\&;}1:1—?; .]"‘] 223{3’:‘ _IAQE Ql 6\:. ?_. -]]T]OHO% E—]_n_ ]’@ %7.\3,
x= | IEAETIE dEdTT oz A1F A
DICL(Danish | _yp 75198 opsiazie Anogas @
Indoor Climate |55 xoig o1 aAzxost Lulg 712
: . Labeling®h | y5je 510t opmae) wade 9
el %j@li‘%-‘:r' Mmlstr.y of IJSSIQ(Danlsfh SASL WokS Dal/ALA|
-2EESH Housing ocieyt o SauEAREAICLE 4] : ICLO) A8
e o oz anzneage Wes 0n 12
o o A6 ERE 2
3;_7_;_]5} = =
-AREARISYE, FERE 28T 4
_ ] 23] So] AY 27| 0ATE] AT
5% | sanas | 2 qwes o e
= o =
B
-“LH*NOOI‘OH et 58 % ET S
g Ay
—Department of Environmental,
514 T ENure Transport and the Regions: Al &A
o ToALS A 4 AZA] &7)4d] & #A
gz | BEREAST EEEAEREEES
e -Departement for Health : dulZ7]&
Zzlol sk Wol AP X Lx|TL
AUZ7183 AZE2H S0l ot AFRd
a8, o B9 1A
-2ARY FeH I SFBR R &S
A7) WME SEAAH I} & o] R AUS
sae A9 FAE -AZAMol tiske 1AQ labelling Xﬂ_‘.:_
mee| Uo7 ﬁ%‘;ﬂ o2
“Hed B A2 Remi pEE 22 AERARYY
Agord 8 BAIe BHEXSR A
ol
e iyl -AuZ7183) st B2e 371, |slst
A =t 7 g 83, EABEYY 28
AR BEE, T4Ua718 S2ioid |5, 2004, 4.
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<E 55> 9/Z0| AUZI|H D2l ¢ #% 6|

=3 AYZ7|1d HHE dE
o US. EPA(|=ZEAE)
- ORIA(Office of Radiation and Indoor AinW9 IED(ndoor Environment Division)olAl &
£ 48
AUZ718d st F7P1E gls
AHO AFETHAI0.01f/co), 2HEpCi/D S0l g slolz=eiel 48 W #Z2I" AAl € A
YR 7
- OPP(Office of Pesticide Programs)oil4] ZAEWe Z7180 &g & & e 594 &9 AE
A& et Al
TSCA(Toxic Substance Control Act)
FIFRG(The Fedral Insecticide, Fungicide and Rodenticide Act)
¥AUWSZ1EY tig W AFS FL619ou, 28 ol o5 WelE ot gk, dxe
gz | HAR e F= Ae
o OSHA(Occupational Safety and Health Administration)
- AT LE7EEE
o HUD(Department Society of Heating and Urban Development)
- A S HCHO A, duigziel o, €e2r] fuEd el
o ASHRAE(American Society of Heating, Refrigerating, Air-Conditioning Engineers)
- &) ¥ ZU1A EHele AEoR 71E Y
o FLio} FHE
- U71EE] BA  ARASE VOCs, 8428 EZ(CO, NO,, 71, PAH 8), ZEYH It 549 o
gt AR E AY-2F
- BAEE BA  AUZ7IQEEZ(VOCs Egholl tiet L E387], =&Y Za AE A4l
¥ 120 A9e SYYE, AYEE, ngRu So] ¥E0 2 ZETJUS 295t As
¥ AoPEAMY, Alotaziss dulgrlol st 859 782 gls
o RHF(Health Acto] &A) ¥ =E5I#H7|&(Worker’'s Compensation Legislationo] =H)olA]
AT 9 FAXY dud7d 51871F ¥ HelXEe AFsty del
- BAR AR bEZR, AUER So] JsEy #
M sgrwmnnag azvRgal Hasvige 78
o HARE CO, CO, HCHO, NO,, O3, YA E3, SO, dthgE S0 thel 2] dwlE
b
o AR HAR AME, Ad:sSABE|R, A4R, dsleR S0 dHEsY o, Rzl
working groupo] 4= U,
£Q | - Rn A(EAR) : 250Bq/nt(=6.8pCi/D
- HCHO(EZA%) : 0.1ppm
- HEZIAZZOEH : Ing/n
o Department of Environment, Transport and the Regions
- A7 WY 4A B A% )4 5 A
o Department of Health
- AE71d el tist Hol MFsY QA LA, duI7AY AZEA S tig dF A
gz | S O 59E A

o HSE(Health and Safety Executive) : 7}A4EZ W CO9 =4
o Department of Employment® Health & Safety Commission
- A =5

- Health & Safety at work place*'74), Office, shops & Railway premises Act('63)
# Z st Het Xist 2 Aol Z7lo] ot 78S gls
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(<E 55> A%) =9 duf 3714 22| gF sg dln
=5 e FECEEEE
o SHFRAA st JoH, AuZr|due] AEe HE(1996)
J 7t0]‘:Et°]e AEsto) AEY AfAke u 2dnict AuZ7|de JUAAE HAlohH, EVIAlA
12 of eenict YA 97 2o
J 1‘—:11«11%71?—401 vmciy Oiske FRe HESFEol AF AuZvidil E|dRlE EAb
e (Environmental Public Health Act)
T o Aol=RR)
- CO2(100ppm), CO®ppm), HCHO(0.1ppm), O3(0.05ppm), VOC(3ppm)
- ZHH gl otr(500cfu/n), %T‘:T‘LI'O]T(SOOCI:U/IH)
- BREX(150pg/m), 5(22 5-25.5C), At&E(70%), 715(0.25m/s)
o 7]Et UHETURE, HE W2R 8% itﬁ*‘
o Department of Health and Aged Care® Population Health DivisionolA AWZ7])2 g
- “IAQ : A Report on Health Impacts and Management Options(2000.6) « 7t
- NHRMC(National Health and Medical Research Council) : JAQ EEX] 23
5% | Rn(200Bq/ni/d), HCHO®.lppm: Z17)), Pb(l5ue/ni/374%), COOppm/8A]), TVOCHG00ug/
nt/A]), SO2(0.25ppm/Al, 0.02ppm/&), E—':.'—%—Erxl(%ug/m/ﬂ) 03(0.12ppm/Al)
o Australian Building Codes Board : Zj = 4744 ) 718 2%
o Standard Australia : [AQ Z2|E Y3 %17]7]-\:, 39y 748
o Zt AMPERS AR Y U FFAUA FA 50] Y
o Ministry of Housing
Wl | Building Actdl 245t FAHA|, EGT AuiZ71a &
= - Danish Society of Indoor ClimateE &sto AEAM, 717+ S st duvigazidd(Indoor
Climate Labelling) M EE <%(1994)
o Ministry of Health and Social Affairs 45t National Board of Health and Welfareoi4]
e Azrid g4 o .
- o righ ZHHL B9} FAH P S SFH(Environment Actl FAE Fi U
(99.1)
o EAX(Department of Health and Welfare), =55, A&E ZHEH 5o 4y &2 #A
AF (7] #E Hol 276 3D
L2go]| o HAR A5l NIPHEZE71¢ 3], National Institute of Public Health)7} 4 &7]& 7lol=z2}
e A
o HARE rlo|EeiRlg SAR Auld7|d AHeE ¥ AEHHE & & S
o E4X9 Housing and Building DepartmentolA AujZ712 Ity AoH, 247|301 &
S oA dUZ7IEH B AT +F
ST o AZAMRAl sl 1AQ labelling ME 018
o ZIQ7y} THE REES AREARYS Ao W HANe BASKR S e
yEas o Ministry of Housing, Spatial Planning and Environment S04 2&
ST o ENEAE AWEI)E 7)1F0] AFE] JX 22
A8 SR, T4uZ71a SEitia J7], 2004, 4,

- 148 -



A2E2 du 37128 dellE

U2 25, 85, 7IRY BAE st 22 AFA 248 AR, Ak, A,
gE, Ad, AIA ASdH, AR 39 WHAY 2as0 uket ﬂmé E7} Z2gErh. 3

o oz

rr
o
ba
Q
o ru>'

[
_k.=
fikn)
rok
>
=
O
~
riot
ox
1o
\10;

7
'6;}01] EH?J 3_947} a@a 1-Eromx1 ottt U, w%% i?ﬂ “ﬂ

AU Z1712RH9] @HER2S WEY A%

=
>
0194

™y
or
d

©

>

=

rlok

Y

=2

rlo

>

iy

rlr

HX'

2
L2
e
~
>
1o
o))
X

i
flfr
<
Fl
ul
e
=
ol
il
1o
ox,
o
=2
rir
>
=
rfo
)8
il
o
e g
1o}
ot

N 2
=
ox
ki
0>
ol
_O‘ll,
)
3]
i
e
&
ol
I
0
> l_l-[-q
HE o
22
< &
8
H2 oS
ok
0>
of>
_O‘_lll
fir
S
[0 N
bl
o P
>
fu
=1
pass
=

ang(1996)52] Aol SlotH &=
7180 st A ATEE

238 s

[ =
ok
r

T
o
s
)]
40
ro
[01%4
0%k
fo
=
pal)
rfrom
poY
(O
it
<
hul
9
o}
il
=3
>
=
Ok nf
~
ol

rlr
>~
=
rfo
ii)8
Byl
A
o
olr
=2
=
ot
=
I
N
I
4>
1
re
ko
B>
S
i)
B
pas/
<

ox
~
M
1o

2. Aliz71eE 71E

7}, o=
n]=2 AROPHE A=H(OSHA: Occupational Safety and Health Administration)3}

AL MATESI(ACGIH @ American  Conference of Governmental Industrial
Hygienists)ol 4] £2 2484 240 thel 847158 7851 212, EPAYA 7183
N1ES ggsty Qth kAl Wy xsHS|(ASHRAE @ American Society of
Heating, Refrigeration and Air-Conditioning Engineers)o|Ai= AS HRAE Standard
55 1992014 MAZNE 93t 288 £71E, 121 Standard 62 1989904 AuZ71e &

°

o] 1HE duWa71gs RAIE et IgE AAlstar ek
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ASHRAE Standard 62 1

dom, FH77t e LEEHY F7 Oﬂ HoE HAEIPL 20“5 old Xt %‘7@‘?_}9]
80%0] a0l tha 1ol %‘WM 152 olyjo] st #Er19] dap} UEAHE AY W o
g 7tsst AuE7IeE o8 Fosial Jlth
<E 56> 0|7 g 5t3|(ASHRAE) 710| =20l
EER SH 7|2l
UA3EEA (CO) 9ppm(8A| 7t H)
ZEAY 5= (HCHO) 120pg/ni (0.1ppm)(30E H)
i (Pb) 1.5pg/mi(370€ B)
o]4151E 4 (NOy) 100pg/ (1@t Bh)
) ﬁ—’F—KM ‘fC}—EK}—"J 30%0] 0l
o1& 7ksottta A&
2E0y) 100ug/ni (50ppb)(8AI 2t B+F)
B2z PM10) 50ug/mi(18 2t BH)
2= 4pCi/Liter(1d7t B)
0]415}EHSO2) 80pg/nt (197 BH)
1) 300pg/nt m]2t
E39HH R7131HE(TVOC) 2) 300~3,000pg/nt 0Tt
3) 3,000pg/ni ©]&}
AR ZeA, “Adua71d 38 47029 HAE S8, [FHEA] AMT795, 2003
L, g8
L2 Uzl fAlSE QRS AREST BAZE B4Ed wiEl 2AREY, ERYsH 5 &
ARX S AE, AHEojA o] Fojoks ‘HUBFHATI] E Rl HYRHOE iAo
At A=TIEY, dEeddey, stuEAY sS4 dgetd 71EAIE AgEY a
71 g R e7|etd e Alst Ao, SR, AFRA A SoA =
k3 71EAI7} Ags]of et
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<E 57> AUZI|E SS2E S2o| X|AlA| (20024 28 8Y)
selERy RZEA 22 0y Qs (RFF] RY) B
H=E o [ug/rrf [ppb] 7T AN oSS ™ =2c2/) ©
EEYH = 100 80 |VVOC, B2, w3 Ed9 112 & (1997. 6. 13)
E54d 260 70 |VOC, 8H, &5, #7187 S (2000. 6. 26)
344 870 | 200 |VOC, &4, &&, I=Z S(2000. 6. 26)
It 222 A 240 40 |VOC, ¥&A, =3 319 &5 S(2000. 6. 26)
ol el 3800 | 880 |VOC, €A, 3} =d9 A= (2000, 12, 15)
AgH 220 50 |VOC, +A19 R, #7187 5(2000. 12, 15)
IEggsA Y 1 0.07 [POM, {71914 &FAH, F& 5(2000. 12. 15)
Zer]-n-2Y 220 20 |SVOC, 7tAaA, =3} 3)209] x1=(2000. 12, 15)
HEziH 7} 330 40 |VOC, 55 A, 31522001, 7. 5)
ZERC]-2-0 " A | 120 | 7.6 |SVOC, 7I4A, A7IHE0R I8Y 5(2000. 7. 5)
L]O}A] &= 0.29 | 0.02 |SVOC, 771914 &&=A, F5 S (2001, 7. 5)
oM ELE 5= 48 | 30 |VVOC, =3 I, &§ 599 A= 5 (2002. 1. 22)
b == ] 33 3.8 |POM, 7iutHo|EAl &&A, HEiZ, 78, &4 S (2002, 1, 22)
Z3)d 57)518HE? | 400 - (2000 12€ 15¢)

D a0t A% X&A= 0.1pg/niolTh,

2) TVOCY| AEAl=

By=E

xlojH, WHO 7}o]=2}91%]& 300ug/nio)Th,

<E 58> U= YT YMTEY (SMTSA, 2003, 4. 1, HCHHEAIE)
g 7N1E H| 3
EFEXPMI0) 150pg/ni o]}
YA EFA(CO) 10ppm o|&}
O] AIB}ELA(CO) 1000ppm ©13} oY mith
25 17-28TC 13] &3
AUsE 40-70%
715 0.5m/s
Azolt EF, iRy 4
EEYHI= 100ug/ni ©]5} E= AWupRl = AREAA A 6
2-9¢ Apo] 13] FF
F . EXEE(EYE, Wald, Fild, EAY, dER, e, A7, ARL, o
)9 ni=HAo] 3,000 o4 AH(EaE 8,000n) H&
ZHE : http://www.mhlw.go.jp
<HE 59> dE29| 3u dfZ7|E 7|&E
, = ket
oA} B | ad | 1 e
=23 CO; | CO | NO wx) A %i] EFA | A1gH ELEH]EH]E w7l 2B
o|— e
e 1500 | 10 | 0.06 0.10 10 100 260 870 240 | 3800 | 220
"~ | ppm |ppm | ppm | mg/m3 |CFU/ni | pg/ni | pg/nd | pg/md | wg/nd | pg/mi | pg/ni
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o 74

FEE7HESY A% LEo], Hnlg, Y=g HIRS B vl WHOoIA 1987
d AESH 789 ‘AuEr)ehd X1EA(Air Quality Guidelines for Europe)’ol 451
71Ee A0t lem, WHOE o] 71&e8 Audrigdal 14 SHY oy AT7Z239]
SAAEE AR 19979 NFe AAlsta Qlet BA B2 vetolA 1Z¢6E
7HHealth Risk Assessment)7} 7|Z8#9] 7|ZAIEE A1 Qct,

= 2 et 2254 9(National Institute of Public Health)olA] 2},
A 3ol tet IEEAYS| oA AUS71d JlolseRle nhasiia, TlolseRrle 2AR

AUS71d MY F ¥ d=E4 S0l 7kssith

<# 510> ==290]9| dUis7|E Jto|=2lel

o= g A ZE4 S(MMMF) 2Z1(PM2.5)
712 1200 Bg/ni ©]5}|0.001 fiber/ml ©)5}| 0.01 fiber/ul ©13} |20 pg/ni(24A]1%D) 015}

>
r
el
ﬁn‘
il
=Y
0%
ol
242/
1

ohd TIHE9] SR = 2EYHSIE, PMI0 S0l thet WSy

<E 511> Tt=o| Muisy | AR
3 = 7] =
gkmuo}, ofl 20 g/ut oI5}
A 0 fiber/m o©]5}
ZEYH3|=(HCHO) 50 g/ 0|5}
SR N(e0) 8 1g/n o5}
E2(PM10) 50 pg/ni ©o]5}
Zh= 200 Ba/nt o]}
AE[E 1 pg/ni olst
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<E 5-12> mgi= AUYFE7 A o553
_ =E37F
fo1 == tho o/ I
= Sad S1 S3 S3
2= Bq/ni 100 100 200
O] AFBIEFA(CO,) ppm 700 900 1200
obgLIo} o}RI(NHs) ug/ i 30 30 40
TEYH ] =(HCHO) ug/ i 30 50 100
VOCS(TVOC) yg/ 200 300 600
QAFBIEA(CO) ug/ i 2 3 8
2ZE(0y) ug/ i 20 50 80
L2 3 4 5.5
E2(PM10) ug/ i 20 40 50
gl A7lEE
A71E22 SER0A AUE71E HFE Hglste lon, Ausr1daz] xEe A-s
o], CO,, CO, HCHO &€& #glsla Utt.
<I# 513> A7tZ=9| ALfE7|E Jio|=2fel
SHEA COz 00) HCHO 03 VOC | EAZ | BEgR7
ES 1000ppm | 9ppm | O.lppm | 0.05ppm | 3ppm | 500cfu/mi | 150pg/nd

F 2% (225-255T), Aths

R

E(70%), 715(0.25m/s)

AATSEAL ATt
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[
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<

=51

VOCs

o
o

10y
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<# 5-16>

=

Fe=7o U S7I8E(AQ) 7IE

LEEA A4 (Indoor Air) th7)2H4(Ambient Air) A 814 (workplace)
10ppm(P 2 AZH/ Y42 )
20ppm(YE &1 94 7)F) 50ppm(OSHA, TWA)
ST 8.6ppm(WHO Europe 8417t B |9ppm(EPA, 8417t Eh) 50ppm(Q =249 8}s)
©7 77 |25ppm(WHO Europe 1A12F B#)  |35ppm(EPA, 1417 B3 10ppm(YEAIR AN E /S
51ppm(WHO Europe 30& ) QPR /214 H)
86ppm(WHO Europe 158 #if)
e 0.1ppm(ASHRAE) Ippm(ASHI, TLV TWA)
a3z |0-08ppm(WHO Europe) - 2ppm(ACGH, STEL)

0.1ppm(AHHRIE F79)

2ppm(YE AL ML)

0.21ppm(WHO Europe 1A]17t B4)
0.075ppm(WHO Europe 24A17t &
)

0.055ppm(EPA, 1417t E)

3ppm(ACGIH, TLV TWA)

5ppm(ACGIH, STEL)
Sppm(YE A A5HS])

0.05ppm(ACGIH 8A17t B
0.03ppm(FEA= 81t B
0.08ppm(WHO Europe 8417t B4
0.1ppm(WHO Europe 1417t B

t
g

y

0.12ppm(EPA, 14]
0.06ppm(L & th7)
1217 B

(L2

pus

3
Bz

0.1ppm(ACGIH, TLV TWA)

0.3ppm(ACGIH, STEL)
0.10ppm(ZE A+ $1d5H3)

4pCi/nl (EPA/FH)

2= |2.7pCi/nl(WHO) - -
2.9pCi/nl (A H, FEY)
0.03ppm(EPA, Q&)
o T M 20 i
0.18ppm(WHO/STEL, 15%) oioigpm( s o) 87 o] /5ppm(@E Aeslaas)
)
HQE Bt 2} Vb= =
s [ TS BB BARES o 0rsug e, D ) @ A 9471)
0.1 0.12ng/nf(WHO, 817t B  |0-26me/u (EPA, 244121 D)
1,000ppm(ZE AZ 71EH) 1,000ppm(&& AL 914 71%)
0] AF31EkA |920ppm(WHO Europe) 5,000ppm(OSHA TWA)
1,000ppm(ASHRAE) 5,000ppm(ZE A 98e}3])
4 . ooicoe iy [p e PR oS
10ppm(OSHA TWA)
ap |0PPmNIOSH TWA)
10ppm(ACGIH TLV)
0.63(EPA)
200ppm(OSHA TWA)
VOC 0.2~0.6mg/ni (P == FISLAQ) - s=0) 100ppm(NIOSH TWA)
100ppm(ACGIH TLV)
2.1(Eeropeam WHO)
100ppm(OSHA ~ TWA)
54 |100ppm(NIOSH TWA)
100ppm(ACGIH TLV)
A5 olET, “AuE7EE HHVNEY SAH dvsd”, [d471€85], 199. 9.
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3. 87](Ventilation) 71&

7}, ASHRAE &b)7]1&

ASHRAEO| A= 1973@ ASHRAE Standard 62 197300141 thekst AF %7
AEVEY TS 480 o)F, F9TY 2 FHRY Bt AW eEEs

3t FIIAE Q70 met 2HY] MPAYEE AX x| a2

2 9XI517] 913 ASHRAE Standard 62 1989Z AAl5tal Qlth.

ASHRAE Standard 62(1989)9141= Rl &17]7]&ES =0l tidl A9} 1]
A8 TEE gl 9ZH0 IEs xﬂA SHEA SUEhRA| 9 Zo] EHREY
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. AIVC(Air Infiltration & Ventilation Centre)?] 2&%lo| wWE 7|2 7|15%
AIVCE 1989 EuA0A Hejd 7], 221, F7], &5, the, dasd, sisE &

SEER HMAE AT ERWY 7IEE <& 5101 Zo] Fesk Atk
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iZrlege| @3 | adsEAs | BAse | e A
Az A2 8% o bpg | Y5R @ 8 209
ey | B2 03 | Uzppmel co | gema n | ER M 1 eg ae g,
S agg e | oswhema |gar x| 0 A0 ES | genas a0 g
g g TS e & g8
EEF [ gaEnd 40| FaYUI=E
B | agy s PE | goipa gn | 1UE T RUCES
. 0.10% CO4 1998 8.0n/s | AARIR7L ClE7HEE
Lt = =23) 7 -
BR/ RR b (0.15% CO4) (1912 37 4nl/fs) | AR WE 71 -?;}7]
70% ©l5t] Zd} 240 2| A5h7 |2k
o 2238172 A
ge  |vrzas| gugEen | TS laostiga | SpRTIE BAA
@Ezdon) | © GaEas =

BEETS EoOREHY PERY

BIED | ag g | AARM TSl mimes | FIRIE SR an agmeo w
=) EE 2007 400/u | ) o o S
25 A38 7Ae]
Aanl | BAZ 09 AN e ag [aamAg AR, 28]
e A7 O]g—‘ WHO 718 H71 87 TTam | Ao 97129
2SEE JTS T %‘}:',_:%}7] Q‘i] JA=] o ™
_ _ BHolEZ9) - _
Ay | a2 09 | 2% 83 ge | TS e Wl |9E Awan aar
sAsEE | AZe 9 | AuA aE i B e uEd o3 52
% wze A

AFR :oleat, “Auisr|Ed dEr1EY =SHd dyser, [ddrledR], 1996. 9.

th, AR HEQ e |E H4E T

HRES F77h 24 YQIFE 199 nl/sTP9IE BV Anke gl k29019 3
<, 2l 8hA ## X7 (Guidelines relating to the Working Environment Act, Climate
and Air Quah y in theWorkplace)olAle MARERE 2AcH= QEER Y} 4R} 0]
IMZEEH HEs s QEEND }1 9] S0t FHIEREH QF

P
Dk

&, AR Q5
oJLt 7+ Sl g =
o}, AR o5t Al S9A] ZYe BF Oﬂ we} 7 10ml/sec- Al A}—E'r 7& S,
A9 A Tul/sec " km), SHA] 20nl/s ACE MAA} 0129 QEHORHE dHlEE Q

HEZLY AHE §I3t Ve Y or ZEHAE EsIoh= BIEEAY (0.7nl/seckn

T T10

RAAsE] S5t 1918 2|4 %713*(ml/s o} XH“K} 019]"] Zak=s
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@OM 74’2011—‘:— 7H54]7} 7}%—@ e ’Sﬂ%‘ 2e Aol e A B UE &
= At
glE, O, P. Fanger(1996)= 7/Wa AMR27t &
Dl%91 <& 5-18>3} Zo] HluslLt, ol= YEXHY A4 eV|He AAlsP Tk
U TR AUWB7129 E8E ddotal Jd
} & A HEQ AXNE Hotola J0] ggst F AR BER HlE
= A 85%, B 80%, C 70% E3ll€ ASTCEN KL

 REsks 0] £ 530/,
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a8

<IE 518> 2= AIRAOAM EoE|2F (méfsec.km)

pENTITG2 A I e P e
Aoy | WHOAE DIN | -1psEGuide | French | KB | scanyac | ASHRAE
52 | oo | 196 17 o= | Regul, | NOSIE | Cliap 62-1989
SAAE (01 AE HarE S EaAES egul. Hay)z | Cuidelines | o 1=
A 1.7 0.7 3.2
B 1.2 05 16 1.3 05 1.1 0.7
C 0.7 0.3 1.4
AR olgTt, “AudriEs dEVIEY SAE A7y, [dd71e8R], 199%. 9.
3 MY AEold UFAM, nigA, 7HTEREH 2dsE X485} 0.lolf/kn(lolfd EEEACZRY &
Aoke Z71EBEL A2 HES Yo, FHY 5670 AFRA AEd tfsh ZArdnol dstd & 20%9
20| o] &ohs AOE UEhEE.
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4, YER718RHE(VOCs) ¥l 71&

SAEA B AUZ7E BEAE VOCse ahil 2 2Xe =2 g5t dujeddl st
O s

TE SHHCR F At AUE7] SoA AEEE VOCse QAo Folish HA
o YeEeEkea, gHls|E, Hl‘é%ﬁﬂﬂtl/} 7IEH ECIEEE0|E 59 SEASIES]
4 50 o, dut A0 sEE e WAL HETH oI5l EMfetia ¢
ATt

L.

AWZ7] & & VOCH thst 71Z 084 300pg/ni 7} A QLElu} ) Ot & VOCH thst &
YEAR Aol o}al2 7]1ELF0] o|RfX| 1L A E &l At 3FY Feole =Y B
ggt A7l & VOCY =8 500ug/m3§ dgs) Fom, & VOC 555 58 A
8 VOCs9| &7} 50%0ld= AMlohe 497t Q=S Akl Sl

g=9 A7 HEHY UEMRE Bo| AREsHE UFFIoA 24dsks S97tA0 fYlolvt
ARHCERE RUsE S2ES AW Adsh] flaii AerAdoA ofo thol A}

oh2 zghetal Qlth X thE AU OoR HHyl 22 FolERY AREAAE Akl :
St glstolu} x| e} Zo] TEUH|FIEE Toket AE TEYHGIEY e £F
VM 19] AFSEALE M Slohs BEHEQ BiHo] RadoR nlEs|ofQiTh, ol2fsh 7
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= T e ACE LA =LA FelEdol st HtolA EXE TEoZ A
SERH 2R WjEEe SEguols Al BHEIAE(GIEA 0.1ppm £F)
£ HAISIEE g5t Tt tl=olu dintgE wietgalriol tis) AHEAEES dAlSH
1 AIE o]83le] & VOCY EF4, 4-phenylcyclohexene € VOCs? HIEHE 24
sp7] flel MEFAE ARAQ 71ES vhEste] A&sta Tk

o}, Hoj3-HEs
AR A5 dulB719] 28-S 27] flo) BAE s v BAY Foier VOCs9

‘:‘o%%oﬂ Ut EE dE7h A=At e s18sEE FAlsl] ot
EA

H>i'

1= 5}1‘/}.

VOoCY &7 S5 (ng/nd)
eled; 0.1
HISIEERISleA 0.05
k] 0.03
slo|l=2 7= 0.03
oAy 0.02
grs|=AE 0.02
71e} 0.05
A (E VOO 0.3

AR SR, 2E=d E A5Ap) Jgad A+, 2003, 1.
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YH oz VOCs &olA 7V thEd
Toluene, Ethyl benzene, Xylene)ol thsh 71&2 v}

=m0,

<E 520> MH z+=9]

olgln g

BTEX 7|&

_9_
=21

BTEX(Benzene,

ol l w2t T golet A0

ORGANIZATION

benzene

toluene

MSHA (Mine Safety and Health
Administration) Standard

25ppm (80mg/ni), T FEE

TWA 100ppm (375mg/ni)

OSHA (Occupational Safety and
Health Administration)
Permissible Exposure Limit
(General Industry, Construction,
Shipyards, Federal Contractors)

Code of Federal
Regulations (CFR)
29,1926.1128

TWA 200ppm (750mg/nt)

AUSTRALIA (Occupational)

oA

TWA 5ppm (16mg/ni) ,2eHd

=2

TWA 100ppm (375mg/ni)
ST 150ppm

AUSTRIA (Occupational)

I29d, ¥9y 54

TWA 100ppm (380mg/ni)

DENMARK (Occupational)

TWA 5ppm (16mg/ni),

B

TWA 35ppm (130mg/nt),

B

FRANCE (Occupational)

TWA 5ppm (16mg/ni) ,
HAHEZ

TWA 100ppm (375mg/ni)
ST 150ppm (550mg/ni)

GERMANY (Occupational)

yRas 9oy 2

TWA 50ppm (190mg/ni)

JAPAN (Occupational)

TWA 10ppm (30mg/nt),

oy =2

TWA 50ppm (188mg/nt)

NETHERLAND (Occupational)

TWA 10ppm (30mg/nt),

U9y 23, 5288

TWA 40ppm (150mg/nt)

NORWAY (Occupational)

TWA lppm (3mg/ni)

TWA 25ppm (94mg/nt)

SWITZERLAND (Occupational)

1ppm (3.2mg/n), T HAE,

0oy 23

50ppm (190mg/ni)

UNITED KINGDOM
(Occupational)

TWA 10ppm (30mg/nt)

TWA 100ppm (375mg/ni)
ST 150ppm

MSHA (Mine Safety and Health
Administration) Standard

TWA 100ppm (435mg/i)

TWA 100ppm (440mg/ni)

OSHA (Occupational Safety and
Health Administration)
Permissible Exposure Limit
(General Industry, Construction,
Shipyards, Federal Contractors)

8-TWA 100ppm (435mg/ni)

8-TWA 100ppm
(435mg/ni)

ARGENTINA, BULGARIA,
COLOMBIA, JORDAN, KOREA,
NEW ZEALAND, SINGAPORE,

VIETNAM (Occupational)

ACGIH(American
Conference of
Governmental Industrial
Hygienists) Threshold Limit
Value TWA 0.5ppm

ST 2.5ppm (15mg/nt)

ACGIH(American
Conference of
Governmental Industrial
Hygienists) Threshold
Limit Value

TWA 50ppm (3]223hH
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(<& 520> AZ) MA Z=2| BTEX 7|&
ORGANIZATION benzene toluene
TWA 100ppm (435mg/ni) _
AUSTRALIA (Occupational) ST 125ppm
AUSTRIA (Occupational) TWA 100ppm (440mg/ni) | TWA 100ppm (440mg/ni)
. TWA 1 !
DENMARK (Occupational) TWA 50ppm (217mg/ni) v 35? p;rr;](;BOmg/m),
1 2A2g
, | TWA 100ppm (435mg/i)
FRANCE (Occupational) TWA 100 435 i
P ppm. (435me/n) | gy om (650me/a)
GERMANY (Occupational) TWA IOOP E;m](jMOmg/m),
1) 248%
JAPAN (Occupational) TWA 100ppm (430mg/m) | TWA 100ppm (430mg/m)
TWA 50 210 i
NETHERLAND (Occupational) ;If;(ﬂ g/
a1
. TWA 25ppm (108mg/ni)
NORWAY (Occupational) TWA 50ppm (220mg/nt) (P-Xylene 62))
SWITZERLAND (Occupational) | 100ppm (435mg/nt), 252 %} 100ppm (435mg/ni)
UNITED KINGDOM
(Occupational TWA 100ppm (435mg/ni) -
ACGIH(American
ARGENTINA, BULGARIA Conference of
COLOMBIA, JORDAN, KOREA Governmental Industrial }
NEW ZEALAND, SINGAPORE, | Hygienists) Threshold Limit
VIETNAM (Occupational) Value TWA 100ppm
ST 125ppm
A8 BEE, [QEEd U& UEAM 4888 |7, 2003, 1
A3E AW 2713 |AEY 2 dEe
1. 8+3 ehddg
AUeFAEM = Ao Aujerg X9t MUt 4457
G2 AB71E WS THEBTHe SR04 e e
Eol, dulZ71E VOCsoll thol &5t el BIHE flsto] *"W
THERES 482 fdiAe ddsa e e e
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AUSFASATY ol WE s EE AWAFASY HERA 2 Szt du

$4 ZHO) DIBE &8 VOCsY gedQl we], A2 7|49 g mE x]&50

MES 83471F 4 SA71ES 485t 871%0 st 49 SFEA AL
g U8ske A=

SLAT >
gaal | Bo F2504 834

dsw | 14024 52 43 2850 B8 429 dol 83 BAl A188
e OIZ5He Hholn, 7|ES EAROR A 20% FE(Leading Group)d] He
PRl

834 | o, [A58 Fok AR

WIFD | o0 | iR 2R BAEFTA WE 4N )RR U EBSY ouE

(H253) 3ol ABY BANEY FUPY, TASE JRCLTALIIAE IS @
= AEY 4% “oEsEs'TE AZY 848 73 22

HZ0 st ANFE/HLCAE EYE AEQ 28E ATHOoE By
71 ASHEXHOIENE 5k Ax
ISO | HEY olgAlA AEo tiet SAEHERE FelolA AMIoI=EHN 0|81}
FH398) 14025 |9 B4E 20 2= AEY AH|/01Ee RE

me AE AoE st SFESe Agst SR AVHOE AATHA oA
AH 83 A 7E /R
AR SR, [SEWAl ], 2003

2

HHEA

7}, 9= BREEAM
BREEAM(Building Research Establishment Environment Assessmet Method)&

AEY 2FPEe Hrio] Hlsl =4 BREIA 1990W S3Eo}, AEAUAIS ALHE

g
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= MR gadse BrIske 71E2 HE UBAIA-E0] AREEDL ARt v S A
EE el 5P Sgete Frieitke SHoA Hx0 edE dre 244587}
AlA”loltt, BREEAM2 =9 {1F ¥ 7|E AR dE, 84, S8u 8 59 =0
SHA 2E51 lon @x IR CRE de| BgEa vt

>
=
it
ox
Ao
112
=

FTole FrtedEms 4] ERAIAEAM 97 EFA]

2 295p7] Al&sla Ytk @A =oMe ASAES oF 1/30] BREEAM 93 3H4
..]

L, o=

(1) LEED(Leadership in Energy and Environmental Design)

nj= JYRUYFIS|(USGBOYA Alddstal 9= LEED(Leadership in Energy and
Environmental Design) JI219Y ASHTE SA7Z] 4E5HE $HE87P]&g EUE A
SWA Q) TP BEE S Frtola HEAIE
o}, 71&€9 tiE BrH ke el LEED J1UYE A RS /iy AEYAL, 8
S, AEF, dujgil, FER, @77, AU 2 st § 4S9 ZE EolojlA]

= 3

Folgigion duklo) theh HEx

*
mo
ot
O>-
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>
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=
=

Aol ek Argto] Qlek.
LEED T¥1dd E7h2 459 24k met & 4830 F71= 4589 HHAgs
e 2 Q1o QB2 <H 5-299 45FE 785 Atk

<X 5-22> USGBC2| Jz2I2lE o152 Et 7|=d =A| LS (ZHHH : 64 + Bonus 5)
e B7ME
o AA O 24 2 B B
BXAE)
TAl A )
. 21| EEA AR
R&7kse BxAE | ST
] ]- (14)_’_ ] ] EHK‘“ =G

E2] Zol A ZH2)

k=R =0

Y HAWA(2)

HOF Q35 2¥9 A1)

A 58 )

29 588 A18d 98 2@
ERERE R
2 A8 A2

L2 A ;@ Y AndE A, @ A qUAAE SI)E BE
@ 2%71719 CFC AL Zx

)

o4zl & th7] (17)

Ax] B9 #AHsK10)

B oA R1(3)

718 9y AnjAdg)
HCFCs, and Halons EAFM(1)
58 2 250

eEA 2

2 A - G NEE 7ks Wrle A | A

Mg 2 A (13

Az ARG
571282
ZH AHARS(2),
Mg PR AHEQ)
A9 B AHEQ)
=55 Md7ks ME)
S =xd)

= AA : © 1AQ HHYE T

=

5, @ gujedr]19 & FA Ao

[EQ (15) CO, ZAKIAR) #7153} St AISE 1AQ2E] A2(2) A VOCserit
ME AFE@ AW sl 2 2EAY AMol(l) AIAHS Mojrks AR @Q) &
H HEES2) AHG o183} ZEH2)
g4 2 HAZE | 8489 71e+4)
(+5) LEEDTM Q& HAA #o(+1)
ZRx : http://www.greenbuilding.or kr/information/green_04_1.htm
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<i 523> LEED Q15 S&

A 2 2T
LEED Building Z#ElY 81% (368)2 &5 HE
LEED Building 22 71-80%(31-358)g BE HE
LEED Building 4# 61-70%(27-30)2 5 HE
LEED Building 2% 50-60%(22-26%)€ E53 HE

X http://www.greenbuilding.or kr/information/green_04_1.htm

Tt JRdgdEloiE O do 71 &2 € 50 dEd tolo “Edel O
AU de AlSoa Qlek o] F7ide Kot gekel 71E00 SAste B717} o] R0l
AEE 517 ok o 3duitt 71EE ANESHEE AN, U8 BE dese 87t
AlA”S) 2208 Zgd] o) Ak 3 SAage AXA ek A8MS wR7Id2 5
HOE 57|12t 0 429 Zaut MAE80E E8E 4 31oH, 5do] At ol 21489
223} HSH st FI7EE w7 el ASZEJH w2t AU S shofof oirt U4
AAet EEA= LEED Q15 W52 2A “LEEDTM 2ke R1E ALEs] U&5E9
HE7IXE AEE} AIZ 4 Qle

(2) Austin Green Building Program

Austin Green Building Programe 0= BEIA}AFE] AustinA]7} 1985EEE A3 5)
Y Austin Energy Star Programe 274, Hekst] 1993d5E Austin 7]8]AK} &
SOE Fola Qe 4389 HESEY s AEA o o] Ake AEY duiilgs,
AEES e, AR A3 obd, A19eEate] £sl & 570 ol thell Austin
AlolA st R FR] uidelines)o| mz} A5 B7Ist = oA 57474
9] H(stanE BAlsl= 8485 sa= ggotal Qith

& HIEZ+ Green Builder Programi} GAEO] HAZR} ALYUAZ} AustinA]9)
Green Builder® &55|0] & 30 45E7P} 7FsolA HoEH A5AE7IE0] &
AR dAE JFHCR djokste S sk th

Austin Green Building Programe U=38, S48, 49& 18 U IsFHe2 o

YO AWED Qon, thd SAAEY, 8RR, oUx B, #7188 U EX0IE
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Bob BdA 7Pg Hsol 4%t HES 4Fsie BEST(Businesses for an
Environmentally Sustainable Tomorrow) &€ 46511 0]E€ 25 A& E5f 2=

SHsta Tk

(3) Scottsdale Green Building Program

n]= Arizona 8] ScottsdaleAl= B471s}s TA19] AdE F7LolalA} ol HHOkY
HEEY si71xdol S473xge ASCE RS e XS EAE 97

B2 shtoltt, 19999 RE] AlE o] AT 4 HEFHI §7id M85 Yo

AdOE TIE HERFLE Sl oFolrt.

O

Scottsdale Green Building Programe AZIs1d A% W& A 1871 Eol=
Fole ol DW 176709 =08 vhral Qlth 4249 =2 .54 met 1-0A
€]

Z0 Qlom BE g5 Heo &g 256H0Inh A AEFE

43 Alol9] 84

AF7K] &

S 1

458 7HE(Rating Sheeh)E Al @30 HEd]o} Sht.,

dFdse A5 SoiMe 18749 Botollx] 242 I Q3t FAHSE Bolol 6l o]
m AR k2 63F0] Ert, T oH oF Bojollx HARPE EHGIK] 28 F2
T LRE BopllA Zafe o]dke dol Hojk AR 758 o4 wolop AFs7 £
g £&5HA =) Scottsdale Green Building Programe W£0] thesla AE7 £
ot £He FF57|7t Hlud 7] 2ol @l o] H&sk=t A9 EAH0] glom,
HAHOE &g Hehell ERPE,E JExdod ASHES SF7slEe 4sld J
goltt

(4) Santa MonicaA] A&z

0= Ae]Eols AIEU7} Aol ASEARL AdgAt B A5FS0AH 261
“ORIYYY dA 2 ALE ¢35t 7lo]=2}01 (Green Buildings Design & Construction
Guidelines)& A’gatal, o] 7lo|=elQlo] ZAGH AZZTHE Aot et

o] A&z E AUX/AIEEAS 2ot WotoZ thx|9} Hel(siting and form), &7
(landscape), A E(transportation), 2|32} Z7HEl(envelope and space planning), A
ZAK(materials), Fuj5AMde](water systems), F7]4dv](electrical systems),
HVACA|ABI(HVAC systems), AoJA]ABI(control systems), ZAl&E](construction
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management), I0|sd(commissioning) S 117 2ol tia] 23719 Z4eiE
(Required Practices)& AEsto{oltt AEG7IE ¥ & A st ATk
0]2} SHA| 757H 9] AAE=E(Recommended Practices)e A78510] ASHA thA o)A
BHESIESE REotal Ath 0|8 BAld AF 7RI HAEY duirldse B £ 9
55 DOE20ﬂ o5t AFEH AEHOItusY AUE EuAE AEYL RS 7A(Title 24
regulation) 0 E Falal 1oH, 012 Z2 HA AT EE 789 A= HEFEE o}

1 Qlek

(5) ASHRAES] 3583

209 E7123 Uz ALHE Ak [AQ BAIY ¢ TEI s} tae $g &
HRs ZALE JMAIGIGTE <& 5-200& nl= SR ETANIOSH, Crandell,
19870l Q) F2)=l sick building ZE72] Mt 2910] AA|E|0f 7
BY 9AE mf fAlSIth g TAK] 52%0 oA BAESH s7|(dE EX
o] 2R, BRE0H A Q7] BY, 2EH 0 2 )7t HCE 9
16%9] 1AQ &A= BHi7|9t BEADIE Edche AU B8 2EEH0
97 10%= YREREHY AYCIE SH ASA] w7171A9] F)ol BAGEL ATt 7]
Et Holo2E npAt e} AMEREHS @

ATk 127 24%9) 1AQ EA&= Holo

._l_

rlr

M
Mr o
og
ol
>
[e;
Hu
o
)
u
=1
pass
AN

ojg} Ze EHL U RME BYS ZAYE ¥ Ut Collet S(1989),
Robertson(1988)3} Rask £(1990)2 HVAC ##9] du|E&o] [AQ ERQ 7V FR3H

Hololels gHS Hsh Tk
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<#5-24> 50| YF7|2of o5t 2 LI ZARAD

NIOSH(484 ¥®) HWC(1362 E1)

2r9 &8 Crandell. 1987) Kirkbride, 1990
e % = %
2483} 2V 252 52 710 52
Ay e 77 16 165 12
=9 ¥ 48 10 125 9
el 20 4 27 2
NELH 26 5 6 0.4
=H A2 61 12 329 24

ASHRAESQ] 7@ Z2HEQ 7 th 9]ojA] HVACS] commissioning 2P3ol 5t

SAE thadt 2] skt

D) 71EeA 2) AYA 3) AISHA 4) AHA 5 Qe T TA

W, B4, §AY, 21904 50| S8d 819 Yol FAE s1gsio} BTt HE 7]
o] 9lo% Fzao} B

- AZER) THo| Y 9719 FQ SEBHY, 6l SW QPR W7 WA,
7\ED} AgEel e FAE £S SHE) By BaE 1HElo} Sk, o)zt
AE3) 4SAES M Y EY A5 B BE TFD Aot

- 71719) D7) LRUCRRE EYTOR 01627)8 o8, Fauld] Beye B
i),

@ A

- 7BIE, 289, ZRUME), Y2, HaA, efols, A, daushi, 29 =4
(B, |, ni=m), SO EQL UAS ARSE" 59 AtAdA X1gE AECR du

2FE doZ fdo] A& A telide AR FAFRE AT,
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RZAIA SAZEE FATCR sk 4, dF, 871 59 diol #et §EE A
SOIESE F7eitt AZAAE olstet 22 2E0] 7ksoittal Algdtt
- AZEARE O MECERE HAZET Btk LY FUISIdEd tioix ol Jx FX

=
€ 7WAIAL Ak I A epEEEo] Qe sstede AN

- AES Ax d719 & vAHIXC Mzl oM I AFCRFEEHS wlds AEd}

7] sl dEol BaE7] "ol =gk thalo] FeiA U7l

SARS AR WAL AIAIA G ZHEAIR) 8719 S7107ztol 2ASH Al A EATONA]

A Ashc},

499 SRzse dyEt A4 L H1 9712, I3 A HHsiiAg 878
0} 2% Aolol Tl SWs WHE slgciol B

cross contamination® A Z7) F YT} vj 7| 7AQ) X BAE e} A, T

oby, dZ4e 89 ZA4H0 QEuANe] H el s MAsich

HVAC 449 &7)gg0l2la ohe TEA AFRFAS 7io|He] guag A3
71Z19 A 2@ ] thst BX 27|A1AH0] FHIElo] JETtE AT,
714X B, A, AR, BVIAIAREY HAIIA] S A st ol YA

243 st dul eEsEol QASH 27183 AJA-Y R} ASsof Sitt,

o

ot

HVAC W& Atgke 83}, B4, nldE 289 W8l st &35kt

free water7} 7kssithe A€ 21714, nldE 2ES 2AsEH] 26 S71X128 5

=g =1
o e, 2UE AZE WY, o8 AARA, WZR 59 RXLA B o
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- oo AEY AR F AE Aeloh] Ad) S5 pant 71eEA] 59 AlAH Q4

-, Bag Berl QTS FIAAEY ERRE REY) B 7FSHRIE S0lsE
= 3,

- HVAC &9 g2to] =% Mgt SAlo YEAEA AISE0 Ae7tE &gt

f

th, 3} 237 S45PL YAIZ Z2]ZE 9} unit cooler, 2 unit, AH7}s8h

- AW rA I 22 Ak AR HRIE 719F S71EsPERol thalA &l

=

th.
- AEB0| &Y R0 REHCR AREH)| Alakshke dRoe AHF R0l SAEY
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(1) BEPAC

Fluitte] BEPAC(Building Environmental Performance Assesment Criteria
Systemle A& % 7IEAEAL A2l 45 ErIsh] fldf nhEst So Erhdolr
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BEPACE A Ad=dA, Yot d=0l RAIdRIE0R TEEth 24 2olER 2ESFY
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0

o= 7leso ek

(2) GBTool
GBTool2 MUTIE S4OE 1971=0] Fodsta Qe vzt E4A12¢0 GBC(Green
Building Challenge)ollA] 7H&sto] 1998@ GBC AAthS] ol 4] A
F7} =7olrt. GBTool2 BREEAMOE thiEE 1A e84 58 P40 284
39 o]t TE H Hislo] Hr UHO & %84 (Adaptability), Ao}
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N85 7EFY
1
= o

= gsE7t nia

8AFYE587) vj3 defHdsert nia
7 JIEFgS A0l gl hEd GAFSESEE §g
A% - 24 9, des FASSEAAE ARS BE, ASEEA, 2003, 7
12 53> FeEMsEIt o
2. A& BRAS A=

FEHSSHECS} HHEANME 7
4, niIA R0 tiet EREe Agot YAXIECE &&otal Qlth. olHet FAdl &
o} =x

omE A tet 2E=do YEEH0] tF SR AloR B4 AojH,
[¢]

ASAY] RHER WEZEY E4e E8ote] Ay
2
ol
F38l(Non-Toxic) AZAMRE] &80] Slth=| 1 HEAE B AlZapgolre] HEApA
RO 7202 885 RO= o=}

7}, SCANVAC(AZIE| V| o} =71)

299, EQo), s, W79 HeAE T3 HVAC, dlyZ], 7458, 28
18191 SCANVACAHA = e 7rlsistEdol o5 A 71849
9} £ VOC(total volatile compounds)®] sZo 95t 3HA(AQI,
QX)E TEsl AMAlSkL AT ©, AQE air quality®] eFFoltt,

T3t AFMER BFHY LEEd UE45d uzt AFMEE 3UHAHE 276k At 3
tA9l ER= 22 MEC-A(ow-emission building materials), MEC-B(moderately
emitting building materials), MEC-C(heavily emitting building materials)= 35}
11 9t} o7]4 MEC+ Material Emission Class® ¢Fao]tt,

- 175 -



<3 5-26> SCANVAC EZH| o5t ASAK 27
2 = MEC-A MEC-B MEC-C
£ VOC &y . 100ug/ni per 450pg/nf per
(20°C, RH 50%) 40ug/ni per - hour hour hour

AR AR, 28E A SHAEA AlY BEALR, 2004. 2.
<E 527> TEt=o| AEALY DIURIES 27 A|H|(FISIAQ & SAFA, 1995)
Joint CIB-ISIAQ TG42, 2002
ERE49 71 F lraati=d
m 3ER7slHE(VOC) 2 WEYH ==
: 0.2mg/ntho] o} DRI I AR
m EEYH S| EHCHO)Y & : 0.05mg/nfhols} Aty BtY
Ml m 2ot 7|JM(NH3)S &% @ 0.05mg/nthold} |-FEl
m oty =39 UEY 0005mg/mhol o} =54 BHI M8
m 2349 WEHA EH°¥ EUEE 15%0lsh) |59 et ZAxjel 2o
E5t MIgYoME 2E=8s WEGHK] Y= | Ml 899 2d9=3s U&
HANEE 748 AFANEE Zosith oM %= M=
m 3HER7|SIFEVOC)S HEY
: 0.4mg/nthola}
(m E%O‘H]EIE(HCHO)Q] WEEF ¢ (0,125mg/ntho]
M2 of
m P=ujo} 7|H(NHI)S E" : 0.06mg/nthols)
m 2eby SZO BEF ¢ 0.005mg/ntho] s}
m Z3t A7 LA G B
(Aol i3t BUESE 30%0]5h
m 2HEAS HEHE el s
M3 |m M2ox Askel Ae 71ERE 3ot e
NE
A8 : 48 HEAE004. 2)
L, 54
SUL 7SR G043 BN A4S TIES @ BHOE 1097d =2 WA
AAAAE0] GEV(Gemeinschaft Emissionskontrollierte Verlege-werkstoffe)eh=
HgE DAE TS0l 87 MY AN ow @1 RY 543, 3070 A7t At
gtod 40009 Aol ths) EMICODE S8 REoisha Qich
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<& 528> =g AEAM(EUS7|8H) 2157(&E

s 3 | wemwd | o e G 5
EMICODE EC1 | i & | 100 pg/ni OIS} | 200ug/ni ©]5} 500 pg/ni olst
EMICODE EC2 ue 100 - 300 pg/ni | 200 - 600 pg/ni | 500 - 1500 g/ni
EMICODE EC3 | tThh =2 | 300 g/ o1& | 600 pg/ni 04 | 1500pg/ni 0]}

A=

UBA(federal environmental agency)2} BAM(federal institute for materials)o]
08 EMEA tigh Eco-Label(RAL-UZ38 rev)
VOCS(<250g/L: A AAHAY, <300pg/ki: QA S AU

Fohet AE 2

=HH
7| &8l

T}, o=
713 EQ9} )&% 3)(CRLcarpet and rug institute)?] 7HIE Q15
HEE(HUD)S} &1 E3|(HPVA) F29] ZEYH 6| =05 T2 7Y

particleboard association)9] I}EIE

ol gt 71Ee st

<i# 529> FHE

AR HEAE004, 2)

SAch.

AN

yai=d

2 ol

—

eis =208 7|&

AFSE, AAE &

0l

S Z20¥ S& 2909

Q15710

al

(]

2 WEl, ZEYHSI=0.1ppm) B
27) 8431 #HE 29ER 05

ZoE o] Qi

23383 FYEA

Z33](national

TE 48 71&(ng/nih)
TVOC 0.5
19 Styrene 0.4
4-phenylcyclohexene 0.05
Formaldehyde 0.05
TVOC 10
ZEA Formaldehyde 0.05
2-Ethyl-1-Hexanol 3

A8 - f5Y, “AUd7E TEE S 2EE AFI ABHE”
[iehdulsstsl |, 2004
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<E 5-30> ZEYHFIE 21T =273 J|E

Loading Factor

= =

s Il (FE/£E)
w85t 0.2ppm 0.29

IFEIERE, AEs 0.3ppm 0.13

£ 5= = Load(i;{zg/flt*;;ictor
UHEIEIEEE ANSI A208.1 0.3ppm 0.13
B EIE|ERE ANSI A208.1 0.2ppm 0.13
HAEIE|ERE HUD 0.3ppm 0.13

MDF ANSI A208.2 0.3ppm 0.08

]
JEIE HRL, $H =g Eshietijos WER s 2EYucl =g wet 242 3
SEOE THEolY #7015 ola Yt
ol s B ek xsty a JASUESEHTA)E Agole 2EER

YEFO| uiet 3I5ECE 275t AlSol thet Labellings dAIstaL AT
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<E 5-32> Labeling for plywood, MDF and particleboard*(Ci|A|7|0|E{&)

JAS JIS
Building Material Classification | Emission Value* | Classification E\r]r: lsiin
FeO Ave, < 0.5mg/L,
Plywood Max, <0.7mg/L
normal use Ave. < 1.5mg/L,
for structure Fel Max. <2.1mg/L NONE
for floorin Fe Ave, < 5.0mg/L,
Max. <7.0mg/L
EO Ave. < 0.5mg/L
MDF Particleboar NONE El Ave, < 1.5mg/L
E2 Ave, < 5.0mg/L
A8 BEE, [REEd U4& UEA 483 |7, 2003, 1
<E 533 FUETRETY 5 UEAA I57[FQR HY)
T & F7t 43t
58 YWANE AL8se JESEEEREY HCHO U&Ed
HE2Hon 3 | HCHO ¥=¥ /NEE39 149 EO 55 o)
2 | HCHO ¥&g (U249 E2 S5 °4)
1 | S52%
Su (WEHE Al8se SAPEHUERHS HCHO ¥&Y
3 | HCHO &% /NEE3Y74Y EO 3 o)
PP IPEb!
2 | HCHO #&% $H(EEZY149 EO 55 o)
1 | S52%
S8 [WAIE AEEE SEEEEH 0] HCHO ¥&&
5 HCHO H&¥ /NEE3Y7H4Y Fl1 55 ol
S 0.5mg/ 1 o]}
o , | HCHO 8&8 h(UEadnad F2 85 ol4)
0.5 5.mg/ 1
1 | S5 204 : bmg/l o4
su (WEHE Al8E e EShEERE S HCHO ¥&Ey
5 | HCHO g8 NE23URAY F1 S5 o)
ol
g 0ol OB _
, | HCHO BEY h(EEI3YHEY F2 53 old)
0.5 5.mg/ 1
1 | S5 204 : bmg/1 o]
AR BEE, 12EEd 4& 152 4888 |7, 2003, 1.
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<I 534> ISM ZAlO EQEt &4 7| 7|&

s3y 7\%A] =7 Wy
o= -, |CEN/TC 2649 1 o] 93], 24X|7H52E 2871%|9)
EEUARIE | 00T pom 1% 1 el wewe =xen. 2, sadel S8 o
olo] Aol mE KR BAME 99519 Bl
NoC | wo o | AEEE B2 8 2k S i

Q) UEEE 2o}

SHEH SFMolut IUA o] o|gE A SR ZRERE EFAov 349 5
o HAECRA IS0 S SR ol&dte ASA SFE ERAE, tI=0] &
o LY RrIsktESs AU ol&cH] gt fAER BE 2YEd ER8Y 8ol =
OFX| 1L Tt & FHEojXE HHS dRERH TS0l SUE SAE 2ok Y= &A
9 AEY N, o EF 59 dAC ¥E EEE J-cke Ao ulgt dFAM ZHe
ERH dWEOR| ZEUH5|EL VOCS Bite Be Ae FHOE of & BE 7ol
=2e Sgslle UZE TR &0 189 g2 o8 AslElEe Akset
37189 2aBleaNOXse Bdcke 3&u ER8(FE dd8)E MEASsE L
ot.

EE4AZA g™ EE[%] XA E8 =l
VOCE EZEYEOE uF/MIE M)
TVOC 1o]5 - 250C o5l sletEd. TVOCE 285
EE VOCY gHlA]
N _ _ VOCHI4OE 1 2650 4882
1ISIEA K ° o)
WIEA EA 0.10]3} Lojst 3717 014 B3t 8
k=t 001018} | 0.010]5} ZEQSIE, oW ELH S
E345@, 2RH)| 005018 | 0.05015 A, A, 7IEE, v, 52
0.10]3} 0.10]3} -
) 0.10]3} 0.10]3} -
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(4) 2R 2ot

AREST EA0 thejA ARloR FdE “HaFe A73)” 2R “Auiz7] 24 o
RE $Ist GAAIG 7iol=eiel” (1998 A G)olA, erdst Feiszte Adsh] fla) ¢
RO 1y gofjo & SR IER(EELHIE, EF, Id¥) ¥ 3¢ [EAES
A, 1A, BolEDAIE “H FEE 22" BA oldst Ae zgtt AFAE Aeg
ZPE REA] Hibo] 22 Ae ARgsla, FE5H FW7Izte FEF F4sta At oA
of iSsle 3EA3INEE TEoH ghe AEQ ML, FAM FEA S, +dolEHs)

mt. FAviet

Mt B Rol4E 198830l Environmental ChoiceM Programe AAl5kaL Qlth,

2971 BEE20l el eHgol woliet &, MBEY, UA 7oy, H7le 2855 Bl
o 2184 niaE Rojote TREIHCEA Hﬂxﬂ FHOE, 7}&1] E 59 AZIE Tkl
om £EHE VOCs a+aeF 2 EHEAR 71FE X85t YTt
<X 5-36> Environmental ChoiceM Program 7|&
S5 g8 71E v
FE VOCs ¢t 200g/L o]3}
TVOC 0.25mg/nth 24417} 0]&
71 E - !
ZEYHEIE 0.02mg/nth 48A17} 0]
TVOC 0.05mg/nth 72417t 0|
e HAT ne/n 1 ol
ZEYH = 0.02mg/nth 72017} 0]

IS #EH(2004)
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HADAY AHESE A2, A7) 280 5l SIsEae WEAl de WENE
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Agske Htzt 425t e7|AEE Aok she Rol 7IEolth

of 01 ol —‘2171%*01 = *, 22 59 489 SRE otHA HauE ske Azt 2
ZEHA9] of E £

2
oMl sk Rl BQ5ieh

VOCY| o] A2 WHMEE HEs] SIld oheelis BE 7120, HAH:
Uz} ule, ®, B e ohz), AT, S HL 10 5 29 #EoliE 598 7lgd
o TAAY APl Yol AI8E MEYE FA9 S22 B, VOC By
o) war EE ABET, #9194 F4S DY UAS), QRER(IS), 323 SRy

o}
.

Hm

BFEANJAS), @HEX)(ISM, RAL, SV), GEAA(MSDS : slsHEd OFF HoJE] A|E),
S(MSDS), @=A REXZHFMSDS), @F, Q7FrtFo sl &0lsl, AEEA
2 A3 AIEY 719519 718E gt
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<& 537> 77| EUS7I2EEEol ER(EFMSY 2 0[X])

25 B3 HIE e
Very Volatile Organic Compounds | 132 7713lsh=E < 0T " (50 " 100C)

Volatile Organic Compounds LR | (50 T 100T) T (240 T 260 ~ (50 T 100T)
Semi Volatile Organic Compounds | &3]&4d-771skeE | (50 ~ 100T) ™ (380 ~ 400 ~ (50 ~ 100°C)
Particulate Organic Matter AR ER > 380C

oM ELHIS|EE 3}5H] CHsCHO, BA1 44.1, 1@ 21CY A=A dAZL Qe 71A &
2 R dFoltt, TELHTI= SUSH HaA YRAZ AEEH, By 29 ggo
2 & 7IEE XS0, 18k 7§ SYotH HaE 58 Yo7 9t Yl Eot &
9 AANEH & ST S5F9 A9 S50 TolEn, Hjd7|ZRHE HPoE W
sttt

VOCeE 77t W% tidsiA| et o] Atid o w1 EAA7|E 7] gEdl A of
RE9| EZo| &4E UE 59 EBEHOE G840 AAT 4 Qlth,

ojo] gk EELEISI=S O EUHSIE tels HlFo] Wa BAtarI7h Zot BE
gge o5t RAMES dAs| Wt Z4E S il oftlF S& Akl 4

shaolet slekgatl Qs Al wyo] HWol HuEa Qlek

SEA Fd| dAI9IA - Ba =4 HEY=
) S QLH@ﬂ tl]- } l_gj TIAHA 710 IO 2
ZH e cegE37| N\NSE B ZH 99 dxIfIAIe g&
e e | A YT | TVISAE, AdEE uel ¥R | ZH Ul dRIRIAIY g
NE | A E® | 2ago) Brd 92 A EA BH8Y
Ay | AUz | waRsl BEgel MAs @ A |  EUA B8
(4) wo]3 ok
AlZ A HES itles JHOE, WS Sd 2EE S¥ol migt ol3 ofR9
SYUE YT AE O 5-6004 LEMLL itk FY2 AT EeFEol lojA o}
FHEee Ay, nREe 4%8 TELHG|E = VOCsE WilE S83th niRE
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25 450 mil ZELHGIE s5e d5olal At Wio] FAFH HE 4
W 2571 Aolsle Az dAgle] YN 37] & 85 &5om Eeh
VOC =% #Hsly i Sole 2 VOCE sk 450] Holi, W $= A3} vl
A ZAE HYEE 1, TVOC 5EE H|ash A2, & 60%= Z4sta QUTt. slo]3 of
2 VOCo| s g7t 7|th=| AT, ZELT S| =0 TalAle ©7171e] o3 ofREls:
RAERITE UERHA] g2 2% 9t
4 |:| 2 REHo =
o L o [ se=
wo r [ 2wy
% a0 p [ e
[ m o
W2
Hi
150
100 =
r—l 1 1
u
ORIy s of R i g DHRH Liar g 0 o
St ORTEE Y (A k] T B ek 2-3:|-_la::|
<O 5-7> Fdarg 0|83t #o|3 ok Addy
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[FE 3] &S%HY Sampling Log-Sheet

ZEFE Sampling Log-Sheet

VOCs(EF4 9| 585), HCHO

(@)
Siis
12X
0ok
o

FHYUA] | 2004 10€ 204, R4

= Temp.(T) 26.8

0
k1

&E(%) | 512

27 B

=87 | 000, OO0
General | zxza | 48% 00000 obske

2y

=F}

[0l

’

TEES) | 1028 O00% 48% AFEAY 2004. 6. 30

Z37%4H] | SIBATA 30, SIBATA 100

© Sampling Data

: Sampling Period | Total Total
iamptl} 18 Serial No. F?Y;ﬂiﬁe sampling | sampling | Remarks
ocation " Stat Stop Time(min)| Vol.(1)

Y DO21296 100 14:30 | 15:00 30 2.89 7

AA DO20715 100 15:05 | 15:35 30 2.66 8
VOC

AL 1000 15:00 | 15:30 30 30

AL 1000 1500 | 15:30 30 30
HCHO
0 EolArg

D 347, 4888(¥3} 59)

2) 94] open — 9A] 30& closed (302 &)
3) 9A] 308 — 144] 308 (5A1F EH)

4) 144] 308 &-A1%

- 274 -



=58 Sampling Log-Sheet
248= VOCs(E=4l 9| 58+%), HCHO
FHYAl | 2004@ 10€ 20, ¥
o 7] g, 58, 8], & Temp.(C) 25.2 MUNEE%) | 544
E38A | 000, 00O
General | =xx4 | 41% 00000 olsie
TEES | 1215 O00=% 31% YrEdY 2004. 6. 30
£797%4] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamp)g}ng Serial No. Fior;nii;e sampling | sampling |Remarks
ocation § Stat | St0P | Time(min)| Vol.(1)
A4 DO20709 100 15:30 | 16:00 30 2,92 9
A4 A79959 100 16:01 | 16:31 30 2.89 10
VOC
M4 1000 15:30 | 16:00 30 30
A4 1000 16:05 | 16:35 30 30
HCHO
O o)Akt
1) 10A] open — 10A] 30& closed (30& £71)
2) 10A] 308 — 154] 308 (5A17F )
3) 154] 308 &F8A1%
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=58 Sampling Log-Sheet
248= VOCs(EEA ¢ 53%), HCHO
FHYAl | 2004d 10€ 21¥, QY
o 7] g, 58, 8], & Temp.(C) 25.9 MNEE%) | 51.0
E38A | 000, 00O
General | =xxma | 41”108 00000 olste
TEES | 2015 O00% 313 YFEgd 2000. 8. 3
£797%1] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl} 8| Serial No. Fior;nii;e sampling | sampling |Remarks
ocation § Stat | St0P | Time(min)| Vol.(1)
A4 DO0O20591 100 15:30 | 16:00 30 2.95 11
A4 A99012 100 15:30 | 16:00 30 2.93 12
VOC
AA11) 1000 15:30 | 16:00 30 30
AA12) 1000 15:30 | 16:00 30 30
HCHO
O Soltet

=

1) AFAL 38
2) 10A] open — 10A] 30& closed (302 &)
3) 10A] 302 — 154] 30&2 (GAI7 ¥x)

£5A1%

4) 154] 302 &
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Z=38 Sampling Log-Sheet

O 24g= VOCs(EZA ¢ 58+=), HCHO
FFYAl | 20044 10€ 21Y, E5Q¥
o 7l oE, 58,4, = Temp.(C) 257  |HUEE%) | 451
Z87 | 000, 00O
General | =xz4 | 4”105 00000 olske
TEES) | 2058 OO0z 1571738 YFEdY 2000. 8. 3
Z£747H] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fiorjnifge sampling | sampling | Remarks
ocation " Stat | SO ymemin)| Vol(1)
AL AT7851 100 15:00 | 15:30 30 2,92 13
VOC
413 1000 1550 | 16:20 30 30
AA13) 1000 1550 | 16:20 30 30
HCHO
0 EolAta

D) AFAL 28
2) 9A] open — 104] closed (302 &)

3) 10A] — 1541 (5A1%F L)
4) 15A] EZAIZ
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=558 Sampling Log-Sheet
245s VOCs(E=4l 9| 58), HCHO
SEAl | 20044 10€ 22, 2RY
A 7 o, 58, 4|, = Temp.(C) 256 |dUHEE%) | 340
=N 000, OO0
General | zgz4 | 88 00 ohi=
TEES) | 5068 O00% 4658 YFEYY 2000. 9. 5
374 | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fl(omr%;al;e sampling | sampling |Remarks
ocation ! Stat SOP | Time(min)| Vol.(1)
k) A47231 100 15:30 | 16:00 30 3.05 14
A4 A76868 100 15:30 | 16:00 30 3.05 15
VOC
HA(14) 1000 15:30 | 16:00 30 30
AA(15) 1000 15:30 | 16:00 30 30
HCHO
O Bolxkg
1) 10A] open — 10A] 302 closed (302 b))
2) 10A] 30&2 — 154] 308 (GA]Zt EH))
3 15A] 302 EZA1
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=558 Sampling Log-Sheet
245s VOCs(E=4l 9| 58), HCHO
ZHYAl | 2004 10€ 26Y, 1Y
A 7 o, 58, 4|, = Temp.(C) 254  |dUH&EE®%) | 370
=N} 000, OO0
General | zmms | 2868 0000 olziE
TEES | 3028 O00% 458 YFEHd 2002, 2. 25
Z37%H] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fl(omr%;al;e sampling | sampling |Remarks
ocation ! Stat SOP | Time(min)| Vol.(1)
k) A93286 100 16:05 | 16:35 30 3.05 18
A4 AT75484 100 16:05 | 16:35 30 3.05 19
VOC
HA(18) 1000 16:05 | 16:35 30 30
A419) 1000 16:05 | 16:35 30 30
HCHO
O Soltat
1) 10A] 302 open — 114] closed (302 b))
2) 11A] — 1641 (5A1%F L)
3) 16A] &gAI%
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=558 Sampling Log-Sheet
245s VOCs(E=4l 9| 58), HCHO
ZHYAl | 2004 10€ 26Y, 1Y
A 7 o, 58, 4|, = Temp.(C) 245  |dUHEE®%) | 300
=N} 000, OO0
General | zmms | 2868 0000 olziE
TEES | 3018 O00% 3M4BY YFEHd 2002, 2. 25
Z37%H] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fl(omr%;al;e sampling | sampling |Remarks
ocation ! Stat SOP | Time(min)| Vol.(1)
k) A29495 100 15:30 | 16:00 30 3.05 20
A4 A23961 100 15:30 | 16:00 30 3.05 21
VOC
H4(20) 1000 15:30 | 16:00 30 30
A4(21) 1000 15:30 | 16:00 30 30
HCHO
O Soltat
1) 10A] 302 open — 114] closed (302 b))
2) 11A] — 1641 (5A1%F L)
3) 16A] &gAI%
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=558 Sampling Log-Sheet
2485 VOCs(EZA ¢ 58+=), HCHO
SHYAl | 20043 10€ 27, Q¥
o 7l os, 58, 4, & Temp.(C) 25.3 HUNEE%) | 44.0
874 | OO0, OO0
General | =954 | #2% 0000 olwiE
TEES) | 13068 O00Z 58HE YFEgd 2003. 9.
Z£747H] | SIBATA 30, SIBATA 100
© Sampling Data
; Sampling Period | Total Total
iamptl}ng Serial No. Fiorjnifge sampling | sampling | Remarks
ocation " Stat | StOP | Time(min)| Vol.(1)
AL A46073 100 15:10 | 1540 30 3.05
VOC
H4(22) 1000 15:10 | 1540 30 30
A 4(23) 1000 15:10 | 15:40 30 30
HCHO
O B0k
1) 94] 402 open — 104] 10 closed (30& &)
2) 10A] 102 — 154] 108 (5A17F D)
3) 154] 108 &3A1%
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Abstract




Study on Indoor Air Quality
in Multi-use Facilities and Buildings in Seoul

Project Number SDI 2004-R-17
Research WoonSoo Kim (in Charge)
JeongA Kim

Indoor air quality (IAQ) generally refers to the quality of the air in the
building or underground environment. Indoor air quality refers to the
physical, chemical, and biological characteristics of air in the indoor
environment within a building or an institutional area or commercial
facility. Such TAQ problems are not limited to homes. In fact, many
office/commerce buildings have significant air pollution sources.

In the last several years, a growing number of scientific evidence has
indicated that the air within homes and other buildings can be more
seriously polluted than the outdoor air in even the largest and most
industrialized cities. This concern is backed up by increasing scientific
evidence. Other research indicates that people spend approximately 90
percent of their time indoors. Thus, for many people, the risks to health
may be greater due to exposure to air pollution indoors than outdoors.
Most of citizens were aware that outdoor air pollution can damage their
health but may not know that indoor air pollution can also have significant
effects,

However, over the past several decades, our exposure to indoor air
pollutants is believed to have increased due to a variety of factors,
including the construction of more tightly sealed buildings, reduced
ventilation rates to save energy, the use of synthetic building materials

and furnishings, and the use of chemically formulated personal care
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products, pesticides, and household cleaners. Thus, high incidence of
indoor air pollution has brought a new phrase into the warning
terminology: Sick Building Syndrome (SBS), which can lead to respiratory
infections and can aggravate symptoms associated with allergies and
asthma,

With a view to improving IAQ level by applying practical policy options,
this research is intended to provide an accessible and factual strategies to
effectively enhance IAQ in the multi-use facilities and new-built
apartments. It also outlines the role definition of both central government
and Seoul city government’s strategic policy framework.

First, in order to obtain the comprehensive knowledge about the indoor
environmental situation, the total 650 citizens living and/or working in
new-built different apartments/multi-use facilities were surveyed by means
of questionnaire before field measurement. The questionnaire was
conducted on residents (300) of new-built apartments as well as manager
and/or employees (350) of multi-use facilities in Seoul during June 11~ 21 in
2004. The questionnaires (650) were randomly distributed, and 648 of them

were collected via face-to-face interview method.
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<Table 1> Concentrations of HCHO, TVOC and 6 VOC Compounds in Apartments  (unit: uxg/m)

Measuring Items
Index Conitg;‘r?tion HCHO |Benzene|Toluene bgrggrlle m.p-Xylene |Styrene 1,4t;;l“nr;(;l;112ro TVOC
120° [ o en | 2607 | 220% [ m70e [ [ 240 500*
100%* ’ 1092%** | 1447+** 1447%** 200%** 600***
1-1 2004 23.8 0.6 1294 154 177 32.0 N.D -
1-2 2004 88.5 3.3 2849 54.5 112.2 39.2 N.D -
1-3 2004 24.5 2.5 396.1 48.1 48.3 111.9 N.D -
1-4 2004 31.0 2.1 14999 | 516.7 3389 122.8 N.D -
1-5 2004 93.6 6.7 16.5 4.0 7.1 24 N.D 36.6
1-6 2004 40.8 57 20.9 4.0 6.0 3.1 N.D 39.0
2-1 2003 294 2.1 69.9 31.7 31.8 4.6 N.D -
2-2 2003 244 2.1 63.4 28.5 31.5 45 N.D -
2-3 2003 102.0 3.9 13.8 1.52 2.55 2.9 N.D 24.6
2-4 2003 93.3 11.2 11.6 241 43 1.51 N.D 30.9
3-1 2002 13.2 0.8 35.3 9.6 14.3 1.9 N.D -
3-2 2002 21.7 1.0 36.2 16.0 6.4 10.1 N.D -
3-3 2002 9.9 1.1 19.1 5.3 2.1 1.6 N.D -
3-4 2002 1044 3.9 13.8 1.5 2.6 2.9 N.D 24,6
3-5 2002 444 35.3 69.2 3.6 6.0 N.D N.D 1377
4-1 2000 125 2.0 66.3 10.2 9.5 8.1 N.D -
4-2 2000 6.6 1.9 37.0 7.1 8.1 3.1 N.D -
4-3 2000 7.3 0.3 40.5 124 10.2 3.9 N.D -

* = enforced IAQ Standards in Multi-use Facilities in Korea
** = Recommended 1AQ Standard of Specific-use Building in Japan
*** = Recommended [AQ Standard of Public Office Building in Hong Kong

Through data processing and analysis, it is realized that more than 84%
has deeply interested with the indoor air quality (IAQ), thereby worrying
about the symptom of Sick Building Syndrome. In case of bad IAQ, most of

the questionnaires might think that it is originated from low ventilation,
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pollutants-emitting building materials, and inflow of outdoor pollution. In
particular, the newer in building construction, the more use of
environment-friendly materials are preferred. As time has passed, efficient
ways of ventilation preferred. Such responses are clearly assuring the
adoption of the following three basic strategies: source control, ventilation
improvements, and air cleaners,

In addition, 68 buildings including new-built apartments (18) and multi-use
facilities (55) were selected to be investigated, in order to measure levels
of various types of IAQ. This measurement was conducted from September
to October 2004. Table 1 shows that in new-built apartments, the pollution
levels of HCHO, benzene, ethyl benzene, mé&p-xylene, styrene,
1,4-trichlorobenzene, TVOC are generally low. That is, none of the
buildings exceeds the recommended standard value except toluene. And
Table 2 shows that in terms of enforced IAQ standards, most of the
facilities and apartments are satisfying the required standards, except the
Bacteria. This implies that it is apparent to figure out the reasons why the
amounts of bacteria do exceed the standards, and what’s the feasible

proactive way to deal with it.
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<Table 2> Concentration Levels of IAQ in Multi-use Facilities and Apartments

Facilities (p%?n ; : gl%) ng?) Ié%}g (\@% ](BSFCI%%

Standard 10 1000 150 0.1 500 800
Airport Pass. Terminal 0.95 530 107 0.039 20.8 -
Apartments 0 606 87 0.062 32.8 -
Indoor Parking Place 117 578 183 0.024 75 -
Art Gallery 0 625 83 0.306 174 -
Library 0.03 617 136 0.025 66.3 -
Museum 0 446 140 0.08 78.8 -
Underground Store 0 815 179 0.078 151 -
Rail St. Flatform 0 513 99 0.0265 46.6 -
Underground Stations 0 715 120 0.102 64.7 -
Truck Terminal Flatform 0.15 749 216 0.039 181.5 -
Large Store 0.07 593 117 0.065 112.6 -
Funeral Home 0 591 85 0.046 24.5 -
Hot-spa 0.5 682 130 0.09 135.9 -

Hospital 0 695 80 0.034 44 992

Child Care Facility 0 566 123 0.018 273 1471

Social Care Facility 0 612 127 0.026 77.65 1404

Nursing-Care Home 0.17 671 106 0.032 53.39 1242

Z . 1) CO Standard of Indoor Parking Place is equivalent to 25ppm.
2) Bacteria Standard is applied only to Hospital, Child-Care, Social-Care, Nursing-Care
Facility.
3) PM10 Standard of Hospital, Child-Care, Social-Care, Nursing-Care Facility is equivalent to
100ug/ni. and that of Indoor Parking Place 200ug/ni.
4) TVOC Standard of Hospital, Child-Care, Social-Care, Nursing-Care is 400ug/ni. And that of
Indoor Parking Place to 100pg/ni.

Finally, in order to manage IAQ effectively from the viewpoints of local
government’s initiatives, this research suggests the followings: @
Preparation of Seoul city’s codes regulating and/or guiding IAQ standards
in multi-use facilities and new-built apartments, @Provisions of IAQ
managing guidance and citizen education, @Application of Environmental
Impact Assessment (EIS) to encourage use of environment-friendly building
materials, @Recommendation to involve the Green Building endowment

system, and ®Collection of IAQ measuring data and open to the public.
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