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Table 1. A Al 9] F8 AU 2= 55 (UNSEAR; 1999)

199617 A== (Bgm)
A4 =7t B2R &4
10°) degd 71stEd A
oz a7} o 2 28.78 30 - 140 - Che88
o|HE 6327 9 - 24 - Ken91
Boluz)7} it 29.68 34 14 1720 3.6 Let84
n)= 269.4 46 25 - 3.1 Mar92,Uni92
Yolrje)z} ol FEN} 35.22 37 26 211 22 Gom93
Ay 14.42 25 - 86 - Stu96
ZolAlo} =z 1232 24 20 380 22 Zu092
A 944.6 57 42 210 22 Sub91
S 1254 16 13 310 1.8 Fuj97,san99
Bl 58.70 23 16 480 12 -
A o}rlo} ol= Lo} 3.64 104 - 216 1.3 -
o] 1.69 14 6 120 - Bem96
299 diu} =t 5.24 53 29 600 22 Sta87,UIb88
o) 2B o} 1.47 120 92 1390 - Pan9%6
295l 8.82 108 56 85000 - Swe93
A4 ) 7] of) 10.16 48 38 12000 2.0 -
= 81.92 50 40 >10000 1.9 -
EOP 722 70 580 10000 - Sur91
o=+ 58.14 20 - 10000 - Wri88
=49 7}z 10.05 107 82 1990 2.7 Nik96
3= 38.60 41 32 432 2.0 Bie92
njue} 148.1 45 - 1025 - Iac96
Fag aax 10.49 73 52 490 - Geo88
=25z 9.81 62 62 2700 22 Fai92
22l 39.67 86 42 15400 3.7 -
Z 9} 2r 46 37 480 22
T 7V& HT 39 30 120 23

213500 - k= 54 %

19993 UNSCEAR 2} .0l 2J5}HH, (Table 1)ellA] B up
o} 2ol A MA <k s07i= ol ide] A= ytEe] AY 2k &
ALE Fslgon, o) A8 E E& 31 UNSCEARS] H
7kl o5k A AA Al 2R wre] B3R tig 2= 3
3 718} Bagke 22} 39 Bg/m® 3} 30 Bg/m® 0 2 7|38
| BFEUARE 2.3 Bg/m’ A=l waskal gloh f-2hvet
o] 9= 2001doll ABprIERolA AR ATINLALYG ]
dgto 2 gt dr)edel o 2ste] AR S %
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Table 2. -¢-2{ve} A8 T8 W] AHF 255 =(Bg/m’)

7430t 9] 221 A A 2R st uwA AT

~ N s N N o 200 Bg/m*o}l3

A9 ZAAES Hzx HAA 71ErEdE s 9% AR ]800

)& 380 1055 14.8 36.0 45.1+66.5 324 1.6
pATIR=, 91 339 20.4 59.0 72.5+£56.6 564 5.5

E] 104 151 139 343 3824202 359 0
ANE 340 338 16.7 43.9 51.6+36.8 43.9 0.9

s 90 1350 20.4 56.0 80.5- 146 47.2 5.6

vt 113 573 17.6 59.2 74.8+£72.2 50.9 35

o) & 68 231 16.0 455 52.9%37.6 42.1 29

ot 110 124 14.8 36.9 4141224 324 0

AE 168 207 13.6 42.6 49.5x31.1 393 0.6

A 163 165 14.8 343 38.61+22.8 324 0

A 214 315 16.0 42.8 5224419 36.5 2.2

PR 127 857 16.7 53.7 68.8+82.9 48.1 2.4

A 136 291 18.5 515 61.3+424 49.0 1.5

P 61 202 16.7 50.2 57.0£31.2 49.0 1.6

AF 25 240 18.5 473 58.9+48.8 42.6 4.0

A=z 2190 1350 13.6 434 53.4+575 39.8 1.7

2.2 E}E ‘;‘l E}% ".—‘f_}@f% iﬂ%’,‘j% ﬂ]ﬂ"ﬂ"ﬂ Table 3. The balance factors between radon and daughter in foreign

T7] To B o F2E 2hE BYEY v SAT
9%l WL(Working LeveD) & UER]H gl=o] 2]gl #AbA 1

S & 5 UHOL 1WLe|# 37159 e =7 100
pa/L°lJ- 2 9 BYEEo] BT PAEE G =2l o
2= Y F So] WEshe 4o WAk o] HA duAE o
H)ake, oF 1.3 X 10° MeVoll 3ahn] si9l = Hakshd 2.08
X 10°7/mPo|ct. 183 1 MeV £+ 1.6x107Jo}H 1J& 100
rad - kgolE2, 1Y 5] FU=HE 20 m’, He| TS 1
kg 12]3l 5FA| el EFE0] Ho FREHE &S
25%2Fa1 714 S wli{7], IWL-S 2F 0.4 mSviyr & & < vt
Table 3.+ TA AF HAID I H71 FFH L3I
(UNSCEAR)olA] 1988 of| ojefutete] ehEd) BalEte] ¥
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A= C,m ——(0.106 X C, +0.514 X C,+0.39 X C,.)

A7M Cor F71 T BhE 5% (pC/L)O|H,
715 oel=gdF o] F= (pCi/L)oltt

CABC— 5]

countries
Countries Range Average
Canada 0.19~0.67 0.5
Finland 0.3~0.63 0.41
West Germany 0.25~0.65 0.37
Sweden 0.11~0.8 0.44
England - 0.3
Norway 0.3~0.8 0.5
America 0.26~0.76 0.51
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A h3 2hE =8 AE3] & 5 Qlo] Mgttt &
AR EPACISEH RS ) 27 715 w4841 &
kot 24417 A% 2hE w1 Ao} Abo)7) glo] 24
AIZE &7g8H Tt

429 2 FE

414 - 9 2= T vl B4

Table 4, & o}l E w|@the} Z132o)] 77k 2128 ZA}
g Ay 9 Aol 3] F H ghE F5E Jehd Zolt A
A FL2 o] A - 9] BHE BEE BT AFA oo ¢
|3 FAIH 0. 2 77} 188,04+57.3 Bg/m’, 14.68+7.4 Bg/m’
0% 22 v SRHY L, A 37 T M B2
e T2 & Vehd FAE AE ol A3 EXE oA 425
+20.7 Bgm’, 48] §7] F 7P e whE w28 VER G
27 MAlE fIXgE AR ol A 6.98+3,5 Bg/m® & ZALE
Ak A F7)1E Q7o o] A o S A 7Y
o] AUE 7ol o= Ax F&FE mA=RAE o}t ol&
3 2t A o2 RY o o] Aulgr|He
X d-g ARl A2 F23H, o2 3l AE-H
= 252 AU 9n](indoor outdoor ratio)7} ©]&=i ¢l
8. 2 A7ellA 2 Ao 371 F 2HE T % vle] 99
T 3.8~12.82 2}=9] o Qo] EYUS e o, A
HE Fd¥ 37] 5 skl 4k tir] $H7o) vls) ded
AW F7] Fell 4717 1, ARgo 2N A w7} 29
FTREY A JeRd Ao oA xI

Table 4. 2 - 2] Bl

Concentration(Bg/m°)
323 Indoor Outdoor I/O ratio
N Mean S.D N Mean S.D
A 12 477 190 12 69 35 6.8
B 12 431 113 12 108 6.1 39
C 12 475 349 12 12.1 49 39
D 12 635 124 12 107 3.8 6.3
E 12 425 207 12 106 3.6 3.9
F 12 188.0 57.3 12 146 74 12.8
G 12 745 211 12 103 34 3.8
H 12 519 150 12 102 34 5.0
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zre wle) HiE AP 16.82 m® 0|t & whe] HiE =
FTEE 71.73 Bg/m®, Ze o] i 2HE TXE 108.51
Bg/m® 2 23 o] A2 A o] & wHc) 2t ko] 2=
Tt #A GeRIAG, v A9} C, GRS A9 AlA
o] & "o| 2 iRt} L& FEE Ve A Table 5).
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Table 5. A H o] & A 2= =

Aot 91221 Al A3} BhE 5 E}e] JBEA A7

EEEE 108,51 Bgm’E SR =}, A A 7 o] 2
=3 AxIH ] &4 C, GRA Q] & v}, FX]Ad o] 2te vhe
A 213 Y R] SPAH A BHA o] 242 whe] A 2hE
557 o 7 Ugick(Table 6). 87 X4 2] ofutEd| A &
=9 F ids LELEIEQOMJ o A &3 FHz
o] & HIFE e =2 Yehlolof skt 23R Wt
o}, ol A E}% w244 glojA T ok & HE o
Z Alg T

423 EAFA @ AH 2] A 2HEsE

228 g7) A o] ARl thgt A o] A k= Fw
2 vm SHstch 2 we] W BHAH et AHe
177 m' 225t 2he kel sy ZF el dig A AL 2.00
m’ o]t} & o] B PEFEE 71.73 By, 2 e
B BHE FEE 108,51 Bg/m® 2 £ HYc}. Table 8,914
B 243 ) A 2F 2w e o] TREd Y
Aol gk A=) v)go] 4= A BHE FE7 EA) Yet

E3AA 2% A (m?) A B FX(Bg/nr) -2 W A4 (m?) A BE F=(Bg/m’)
A 48 62.57 19.88 477
B 2745 43.19 12.2 11229
C 18.8 47.54 15.6 14.55
D 324 63.56 17.16 167.91
E 36.47 25 19.61 124.46
F 18.39 188.04 18.36 250.06
G 33.46 74.58 19.42 39.24
34.59 51.91 12.37 111.94
B 31.19 71.73 16.82 108.51
Table 6. 3T HH o v}-2 A 2= 5=
&3AA 2% 2938 m) A 2 F=(Bg/mr) e ¥ FHH(m’) 2 2R T2 (Bg/m)
A 76.8 62.57 31.4 477
B 52.95 43.19 28.79 112.29
C 38.9 47.54 320 14.55
D 53.7 63.56 33.88 167.91
E 60.99 425 39.17 124.46
F 31.23 188.04 38.03 250.06
G 60.65 74.58 33.43 39.24
H 61.56 51.91 25.70 111.94
HF 54.59 71.73 328 108.51
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F 1.69 188.04 2.07 250.06
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H 1.78 51.91 2.32 111.94

e 1.77 71.73 2.00 108.51
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A Study on the Correlation between the Volume of Indoor Space and the
Measured Concentration of Indoor Radon

Sung A Kang, Donghyun Han and Chong-Yeal Kim
Center for Advanced Radiation Technology, Chonbuk National University

Abstract - The corelation between the indoor volume and the measured radon concentration has been analyzed by comparing the radon
concentration and the indoor volume of apartment rooms in Jeonju City. We also measured the annual exposure dose based on the
variation in indoor radon concentration over time. To do this, we took 8 larger rooms and 8 smaller rooms of apartment, respectively, as
a sample. The average volume of the larger rooms and that of the smaller rooms were 31.59 m® and 16.82 n?’, respectively. The average
radon concentration of the larger rooms and that of the smaller rooms turned out to be 71.73 Bg/m’ and 108.51 Bg/m®, respectively.
indicating that indoor volume is in inverse proportion to the radon concentration, i.e., the bigger the ratio of the surface area/volume, the
higher the indoor radon concentration. From the measurement of the variation in indoor radon concentration over time for a single day,
the average intraday radon concentration variation was found to be about 46.8 Bg/m’. The highest level of concentration (114.5 Bg/m®)
was measured between 8 and 10 AM and the lowest level of concentration (67.7 Bg/m®) between 2 and 4 PM. The annual exposure dose
turned out to be in the range of 0.3 mSvAr to 2.16 mSv/yr, showing that the dose in some apartments exceeded 1.3 mSv/yr, the
numerical value presented by the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).
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