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An Analysis on the Actual Condition of Indoor Air Quality in Rural House
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Abstract

The ratio of the deterioration housing in rural area was 29.6%, but it was 18.3% in urban area based on a 2018 survey. In

consideration of the point, this study aims to analyze the actual condition of indoor air quality in rural houses to provide basic

data for improving the indoor air environment. It was investigated 15housings of Hongseong-gun, Chungchengnam-do. To

investigate the correlation between indoor air quality and housing type, both the field survey of housing type and precision
diagnosis of concentration of indoor air pollutants such as HCHO, TVOC, Fine dust(PM-10, PM-2.5), CO,, Radon. The results of
this study are as follows. First, according to the average value of each element of rural old housing, the construction year was
distributed in 1939~2004, and 12households(80%) living in houses older than 30years have passed for about 46years. As for the
housing area, more than 12houses(80%) of 60m* or more and 3 houses (20%) of less than 60m® were often living in relatively

small-scale housing. Second, as a result of measuring indoor air pollutants in rural houses, substances exceeding the standard

values were found in HCHO, TVOC, CO,. Third, in the case of Fine dust and Radon, none of such factors were exceeded the

standard. Fourth, there was no significant difference in indoor air quality depending on housing type in rural houses. This paper

is expected to contribute to the regional development projects and effective implementation of rural policies.
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Fig 1. Field survey and measuring devices
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Table 6. A method of measurement

e
o
ok
ol

SICKR

A0 o1 8715 AR T BE e B A 0F30
HCHO | 2~1A13F 57, A WlgAlol A 2= Fisto]

=2 A%

WA AREE = EFPE wi%

TVOC |8 WEH= TVOCEd #7138k ae)E S4siglom o

A7 AZ AU AFEE] ajx]ste] w28 S
FA F1tel Hlole 7o) ks Co, AAE A8t 5
€O, 2 =A%
=2 T ownu
vAAA] 9] Particle size] WHE AF FAE E $EE S
el J; 9] | ohe QA FAR Y SRS S
own
o ASAA AN A Sh= 2HE FRE oF 30~1AI7 e A4
- =43k

(M-
30,
T
=
o
=
o
Hl
off
i
ot
2 7
2
-
o,
[\)
o
*®

o] 15:(73.3%)= thi
x, YA FHo| 77} 2
73(46.7%), 71EH26.7%), =BG 230(13.3%), =571, Al
HEZ| 7} 242 1A 2 7%tk BAAEE HE 104(66.7%),
117 340(20%), =AY, AHERA b2} 13(7%)0] 1L, H
AFzE HEEYE 8A(53.3%), SHEZE 6:(40%), 71EF 14
(7%)°th. F8 YR F7 23709 W spgal, A, B

BN R G A229 23 BA77F 20209 59 13



I 22 T8 el FAE e vk W Faues F A5+ (National Institute for Occupational Safety and Health, NIOSH)
Mo w FE el o] Atk A i 8] 7 A= WEHE FHSFAL T A 9] 191)32). <Fig. 2>°]l
249 PG|l oJshd AFALE 1939~2004d 0l F3E 38} e 15319 FHelA S5HE HCHOS S5+ HA
30 o)AE FEle] AFsHE TFE 123(80%)E SF 461d0] 0.02mg/m’ll A HAth 0.29mg/m*(H 7+ 0.081mg/m?) Atolof] 3
Aty FEHEA 07 60m? o]4o] 127(80%), 60m> M| st A FNA AASIL = AF FETEe AueTE
who] 3720%) 2 Jl oz AR ok gFRe] FElo| AFs) A7) 210ugm’S 38R T8 23(HI0, HI4) 2.2 &
= 797} Wokti<Table 7>. s ol ] 9@ W S8 AAEA, NS Al
WA 2A) o] Al E AHESEe] HCHOS] HAHS =Y HQ

4.2 =379 AY37)83 FEdd 23 7F QvhaL Bojxivh
15709] & wFEFEU S PALO R HCHO, TVOC, CO, 1A e 0.2 TVOCTE 7H A5AA 8L 7k, A ol A 2
APM-10, PM23), 2HE FEE S4eko] AbEe Ashe vhg  OTo T8 SHEAL AR, AENTEEE ue.
7} 2 tl<Table 8> WA, HCHO= AUl 57|8H4 ] &< n]x) ol #F-olM = 52 A TVOC(HlAlL E7<l, oAl
oo 2 SalolAE WEATE wEdol | Eat1 9= A, 27 Syl tist Aar|ES AAYste] AF dTY
HCHO®| %3} &%, 5% 9 37183 943 gds P91 Q) o EC 2FBAE Belshe sk A1 9 62),
on), WEsFo] Whow ZAshot] AHE Al7lo] 2o 4ayd 2000 TVOCS] TEE A2 0llmgm’el A At 1.0mgm’
AR v Aokolaat 9 19, 200383D. v)= Ao R A (B 0.321mg/m’) Alelel] S FAFR-] thgo] gl e

Table 7. Outline of investigated housings

TE | AFdE | FEddmd) TFE LNt FER-Egt
H1 1989 80 GET B/ S5/ EHA NGy AN B EEY T W3/31 /AR
H2 1969 100 G831 54 B (R AE SR ED) W3/ A5
H3 1965 71 e S e R e AR R (e ) W3/3d/ A%
H4 1997 100 e/ =225/ A B e/ A EH E a2 D) /31 AR
H5 2004 60 T B = 21/ A (AP A (B = E R ) W2/3d /A%
H6 2003 90 el 2 A e S/ A & A Ty Al (=[] 2 9 E/7 1 ED H‘Z@X“‘/ﬂ“/t' e
H7 1969 80 A= e 2203/ B e A= w5 D) W3/ 51/ A A
H8 1959 80 d ST e/ 52/ 15/ (R Ry A & 55 W3/3174 ‘l‘ﬂ/U]'T
HY 1959 90 =T/ =212/ A B (el A = EE Y D) W3/ A
H10 1989 60 =T EAREY X/ 15/ (571 DA =& =) /s /7%@/rq
Hil 1970 50 G/ B2/ 13/A S (AP AN M ER Y EH EX) W/ /7%@_/ e
HI2 1955 48 G A RS2 215/ A (AP A A (F R EH EE) )3/
HI3 1985 80 R/ 21 S/ S (L A R B R R /817 A 41/% R
Hi4 1959 90 G B = 2 1 /A B BN/ Al (R E R D) W3/ A -
HI5 1939 4 T B = 2 15/ A S (AR E Y Sy A (S 783 = 2) W/ 3/ A A A
Table 8. Result of Measurement about Indoor Air Environment in Rural Old house
T HI H2 H3 H4 H5 H6 H7 HS8 HY HIO | HII HI2 | HI3 | HI4 | HI5

576 ~ | 459 ~ | 576 ~ | 703 ~ [1,803 ~| 901 ~ | 566 ~ | 661 ~ | 841 ~ | 644 ~ | 538 ~ | 473 ~ | 653 ~ | 751 ~ | 598 ~

COs(ppm)
601 615 601 831 | 2,105 | 937 682 817 913 816 705 618 719 938 795
HCHO(ug/m®) | 30 20 30 50 190 60 60 50 20 260 20 40 70 290 30
TVOC(ug/m®) | 120 100 120 230 730 300 270 200 110 920 90 170 330 | 1,000 120

PM2.5ug/m’) | 4.8 93 48 236 | 238 8.9 73 217 | 213 | 201 183 153 | 248 | 158 | 182
PMI0(ug/m’) | 6.8 143 6.8 363 | 350 | 130 | 109 | 351 | 320 | 310 | 284 | 228 | 543 | 237 | 292

ZH=Bgm’) | 23 21 63 20 24 23 24 19 27 21 2 21 30 50 37
* COp : oJaksherAy, TVOC @ 384 f71813E, HCHO : 4 dlstol=

32) AdE, A&, ASTETE ] Aderd 54 3 97 - 18k

9 TEYHP|E FAlow, élﬁiﬁ@@] 32(4) 2006, pp.275-281.

31) olft, LY, FETE EFLUB|E FEEA Aol Bet AT, 33) A1 91 69, A% FETFEAA AUF7 L G=AE LA F7ISRE
|87 %848, 19(10), 2003, pp.1153-160. gl 73S SRR 54, zﬁﬂﬂ@‘iﬂ, 20(1), 2007, pp.17-24.
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Fig 3. Concentration of CO,
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Fig 4. Concentration of Particulate matter(PM-10, PM-25)

A7]1%91 500ug/m’S Z3FshHs FEE 3A(HS, HIO0, HI4H)E
H147} 1.00mgm’2 718 & 71 o7 B4 9 ti<Fig. 2>, ARk
A 0% TVOCS} HCHOS] 5+ nlw 3 kssl A ow 45
Qo AarlEs 2H8hHs FE(HS, HI0, HI4)S B9 thE
7Hg el vlal E7 E“ﬂ =g %61, H142] 73-%- TVOC T4

E}/\ ] ZZ%Q H6, H7,

7] A& Frre =z
71&8] ATrellA= 1‘4%‘1 |
SE7F A e 9 eql

Aeie 277 Begs RojFa gk EM <F1g. 3>oﬂ =
b 154 8 29] €O, S 473ppm~2,105ppm(33 T 795ppm)
Aole] #-xatm] thao] &A1) f-4]7]%<1 1,000ppme Z 7
Fe T892 IAHS)E CO, s57F 78 WA 7] & Ao
102 Hojurh
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Fig 5. Concentration of Radon

©]7H(800-1000ppm) ©. = F5d Z o7 dekE o] F7]#l
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R
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T

o7 —‘?—/\4519\10131 xﬂxﬂﬂ?_] =4 Z2He RE %}E—‘ HEJ——‘O—]_
il

7} 93 Q= v AE A= WHOZF #7838 Al
tEA R, Ao w2 PM-10 5%7F 10ugm? S7F
S v g 9|24 9 3HCOPD) .= Q1% APH‘ 2 1.1% =7}
33, PM-2.5 FE7}F 10ugm® S71eEE 99 S 9y,
PM-10 55 8% S7Fetthal b Zu| AW A]Ql PM-2.594]
AWRIB th= RIZHAIZ A AP eETE TA ekl d,
201834, o]e] 1995\ PM-10 5% 2] 7152 wied3dlsl o™, 2011
W PM-2.5 559 7|50 AAE o] 201595 H A &5k
(B, 2016)35> <Fig. 4>°l Uehd 15709 FeoA 49
] 9] FEE PM-2.5E H A 4.8mgmPollA] Hofl 24.8mg/m
(B 15.867Tmg/m’) Alolol] H-EE AL PM-10= &4 Smg/m’ell

34) o153, 926 v]AwlA] o] T A BE F 0
o] 2 H]—sk, Sl W AALS| -9, 346, 2018.
35) SR, 2016 WA, 2016.
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A Al 54.3mg/m’(FB 1t 25.307mg/m3) Atolel BELESIT 87
Fo AdE71d FATIE el gk tEo] A4S PM-10
100¢g/m0] 3L, PM-25% 50pg/m?0)8l2, o]& 23l T8
LFERLEA] QFaL tiE <k e o EA o vAld A
© AW Zppolef Qle FEdSE o) @l ddFe ot
LAEAY Tl B S org FU)He §] 9 Hhv)

2 QBTN @A - 97, 201290

=2 A AAIRAZIFHWHO) AFat7 ]| 81 Al 4
(International Agency for Research on Cancer;JARC)< ZH=S 1T
FoFsl o WHOCI A= AAA #H9te] 3~14%7}F
gH=o] e AsE Ao g B JTHEAR, 2016037, HHES
GEFE-ARFE, olyE 59 FEFHd uet 2hE sl

\ﬂl—ol—ﬂ X]E

P

S |
0363:% u]i]_‘:];—" )JLH }\gg]-%lzl—o] EO]:J,}, X17<4 D}o]_o]_t_ \:].E
Feo) A% o] Fst w7 thebd b5 A Av, 5%

vigolu} Bl Zebxl A7 BE s g SRt ot
(BN, 20169, 121} 7]E Aol vt Aol &
<Fig. 5> Ut 53 w5530 g 55 B ¥ 19mg/m’~
63mg/m’(H 1t 28.333Bg/m’) AlO]E AF FEFE ] AuEY]
A Aa7)EQl 148Bg/m’ S Z29ehs FES YERR] 9koke
W O SEe ro R BAEITh vl H32 63Bg/m’ o
E Ua 5 WO R yehksd, #HE $57) 74Bgm’ ©14dd
A% 71 B a1yt o, A A AuEr)d wewo
ANFEE WA FUolE B8t 1A U L)

ehE e alEom 4ol glo] WA

¥ AT BEAY wF T A e v 24 B
AEH AT 8 A2

£ 1939~2004d 0] F-E3kod 300d o)ty 8
= 127(80%) % °F 461do] AHsITE FEHA O Z =
o]2do] 12401(80%), 60m2 WIRke] 3:(20%) 2 A2 21X
AL R FEle] AFshs A97F Btk

A, §F =579 AUy LY9ELS 59 49,
7NFEAE Z3ee 528 HCHO, TVOC, COo1A YERstT)
HCHOS] % #3¥1= 0.02mg/m~0.29mg/m’ Ato]o]] B3 atm] 2]
o] FelolM A% FETg e Auer1d A7) 210ugm’S
Z23389tE TVOC 55 B ¥ 0.11lmg/m’~ 1.0mg/m® Atolol
s 3219 FElo] thgol g1 e Pa7]ESl 500ugm’ S
Z35199ek CO, % BEE 473ppm~2,105ppm ARo] o] H-E3}
w 1A]2] Feo] thFolgAId ] {4]71%2] 1,000ppme 27}

36) AN, I yer, Fal Ay yrid dEE 9 vy, 2012
A7) @Y, A8 5 A B 24, ehee) oldl, 2016,
38) kA4, 2016 FAHWA,, 2016
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