14 3 (2004 12 )
J Korean Soc Occup Environ Hyg 2004;14(3):319-324

(Indoor Air Qudity, IAQ), 21
1970

(Tight Building Syndrome-TBS,
Sick Building Syndrome-SBS,

(Indoor Environmental Quality, IEQ),
(Building-Related Disease, BRD)
(Hines

, 1993, McCarthy , 1998; Spengler
1991).

(indoor environment)

2004 11 24
( .
Tel  055-279-7663, E-mail kcha@changwon.ac.kr)

, 2004 12 27



ASHRAE(Amercan Society of Heating,
Refrigerating, Air Conditioning Engineers)
(acceptable ar quality)

(80%)

(ASHRAE, 1999).
tria environments)

(non-indus-

20%

(Wolkoff, 1992; Harrje, 1991).
1970 ( )

(Mesothelioma,

),
(Ashestosis)

20~30

ACGIH

AL , confirmed
human carcinogen) (
, 1989, , 2002; ACGIH, 2004).

70
, Po-218
Po-214
(NCRP)

13 5
~2

( , 1989; ,
2002; EPA, 2004).

(Hines,

1993, Ryan , 1994).

I a7 g 2 4y
L a7
3
( 2, 1) 2003 4
2004 1 10
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(NIOSH)
(EPA)
PREL.
NIOSH “NIOSH 7400"
(membrane filter, SKC)
(Gilian, HFS, USA) 25¢ /min
6
(Zeiss, Axiogtar plus)
5
31
(Gilian, USA)
lcc
( fcc)
(NIOSH, 1994).
3 U=
EPA E-PERM

Electret Radon Monitor System(RAD Elec
Inc.) 48



E-PERM Windows(Version 4.0, Jandel Corp., USA), “C
Picocuries per liter(pCi/t ) Excel 2000(Microsoft Corp., USA) ,
Becquerels per cubic meter( / ) (Seifert, 1992, Mulhausen 1980
(EPA, 2004). 1 curie(Ci) , 1998).
1pC 1 0.037
1
1 m 23 9 17 20431  ASHRAE 621999
1pCie 37 |/
1 / 1 7
1. Asgs7re 54 3 A7) (ASHRAE 1999).
Airhome Baadom Comeoentragiom{pCi) # ) 7& 3’,_/1'13]
(I — F1) .
= Tt
a0 3 (2
D g
IV, FV Initid and Final Electret Voltages ()
D Exposure Period(days) ’ ' ETS)
CF(Calibration Factor) 1.69776+ 0.00057420 ’ (1
x(IV+FV)2 '
B Environmental Gamma Background
Radiation(11.8 p R/h)
G 0087 pCilt (S chamber E-PERM :
1uRh
) ( , 2003).
(Log. 6~18
Normal Distribution) : 2. A =¥ BEA
(Geometric Mean,
GM) (Geometric Standard A 12 ~14
Deviation, GSD) ,
IICII .
"B" W-test(Shapiro and Wilk test)
Sigma Plot 4.0 for Windows(Version 4.0, (Mulhausen , 1998).
Jandd Corp., USA)  Sigma Stat. for A" "B"
Table 1, Charactenstics of sampling space undenground spaces n Gyungram Frovinge
Sampling space A C
Area, 16,746 3143 7,665
Length/width, m 517/23~33 170/20 33011
Occupants(manager) 350(17) 120(3) 400(7)
Customer per day 30,000 3000 20,000
No. of shop 407 85 212
No. of exit 18 14
Ventilation system Centra Central Centra
Fans(horse power) 40HP x 4, 30HP x 2 25HP x 2, 10HP x 2 50HP X 3
Supply air( /h) 339,880 114,920 162,000
Exhaust air( /h) 298,800 87,500 135,000
Open year 1999 1980 1988




labla 2. Geomelric mean, Qeomelnc slandand devialion, and range of arbome asbesios aoncenlralions by samplng sece

Ashestos Concentration, f/cc

(standard : 0.01f/cc)

Sampling site No. of sample oM 5D Range
A 14 0.0019 3979 <0.001~0.007
B 12 0.0006 4736 <0.001~0.004
C 14 0.0025 3553 <0.001~0.012
0.01 flec
LOD 0.001 ficc (p<0.05).
"A" 0007 flcc 3. 37|F Bl TE ¥ "c' 1.981
, pCi/t
0.0019 flcc, "B" 0.004 flcc
W-test
0.0006 f/cc (Mulhausen , 1998).
, "C 0.012 flcc . 2001
0.0025 3
flcc ( 2. . 4 pCilt
EPA, ASHRAE , ,
"c' 4 pCilt , , , , ,
1 ‘A" , , , ,
0475~1.742 pCilt , ,
a =005 1053 pCikt , “B” 0.301~1.005 pCi/ 2 pCilt
(p=0.027). “C’ £ ( , 2002). 1989
0423 pCit , “C
0.047~1.981 pCi/e
0.603 pCi/t “A” , ,
NIOSH 7400 16 pCit
99.9
R 99 4 ® Sampling space "A"
- O Sampling space "B"
;‘ v Sampling space "C" ° °
E 90
(1989 s |
0.008 flcc s
g 30 -
g 10
(2002) E
O i

0.1

T
10

g

T T
104 10

Concentration, f/cc

by sarmping space.

T
102

0. 1. The cumulaive orobabilly of aibome asbestos conoeniralions



Table 3 Geomelric mean, geometric standard deviation, and range of radon concenfrations by samping spaoe

(standard : 4 pCilt )

Radon concentration, pCi/?

Sampling it No. of I
pling site 0. of sample Y & Range
A 11 1.053 1.467 0.475~1.742
B 11 0423 2142 0.301~1.005
C 11 0.603 2.638 0.047~1.981
( , 1989).
(p<0.05).
5.
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3
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, L e 2
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