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ABSTRACT: The purpose of this study is to improve indoor air quality of the barracks

which have been changed from floor-type living barracks to bed-type living barracks since

2003. Therefore, the ventilation rates of newly constructed two type barracks were simulated

with the various building materials including VOCs and HCHO components. And indoor air

quality of two type living barracks was measured by the field experiments. With these steps,
the measures for upgrading indoor air quality depending on building material types and ven-

tilation rate are suggested.
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Table 1 Living barracks according to time

period

Year Plan Persons
!

1950~ !
1980 : b aln - 40
1980's 28
1990’'s 18
After 9
2003
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Fig. 1 Living barracks of floor-type for 18 per-
sons (Model 1).
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Fig. 2 Living barracks of bed-type for 9 per-
sons (Model 2).
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Table 2 Simulation model

Type | Floor area (m) ~ Volume (ma)_ Emission surface area (m’) Remarks
163.2 (surface only)
Model 1 84.6 217 For 18
oce 408.1 (including furniture) _Or person
81.9 (surface only)
Model 2 529 158 F
oce 5 e 185.4 (including furniture) or 9 person

%, o|3l Model 2)& 4oz 3, FHANdE
Model 1, 248 Z+zt 2/ 4% AR 4

g4 WEA MY Fig. 1, Fig. 2, Table 29
Zon nzZAEE Model 1, 2 EF WE 3
uizte] F9 FAHUIE zag, vpgd x4y
AR EZLY) HezE AHgstgen, I4Y UE
Aol AAA Age vdFdgE A8z ok

WEAe AU vtz AEFAE dHAE 37
33¥3s HBYIA AFFF 71FL BLs9 A
2212 AHEE A wWE AABVFES AAIE
SH7IF0] wdsEo] QA Fe& s ¥EF 52
A& HBvlZ UFSH 7IES YA
H4ste Hrlde Aoz Ao WEAW 7,
HEo2E MABREH, F7/08E TEEF B
A, FEHE, g TV/2He AHUY, &8
o Sol 91o0, o]F Model 1914 2gEA
ol g "9E 7hsAel L AAF MABEE,
Model 2914 E AQAREFTE oz @1
£ A3

2273 B 20061 49 269 1249} 2005
W 49 289 232 FEIY, 1z} 2HANE 2
%, &%, 718459 VOCs, HCHO, CO, CO:9|
L¥9E4E, 23 ZAAqME CO, CO;, PMI0OE

%A 39t Table 3& 371 F VOCs %
HCHO #A%3HE uetd Aoz, 3 g7
A FPANEEY FAE wps} o] VOCs9 7%
$ TAEFHA A% FLHHE %83 Tenax-
TAE, HCHO® 7% 24-DNPH 7lE&A] o] &
¢ DNPH =43 WY& A8t

23 #8721 4¥
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Table 3 Measuring VOCs and HCHO

* VOCs (TVOC)

* ATD-400

* GC/MSD

* BP-1 and PLTO

GC/MSD/TDS

* Formaldehyde

HPLC

* Vacuum elution rack

* HPLC-grade acetonitrile
* HPLC-360nm

* Symmetry TM CI18
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Fig. 3 Simulation result of IAQX.
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A5

o >|A:l

o, F&aE URA 29N 298y 247
#F BEAJdAE CO, COz PMI0E HA7IEQ 10
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7 ER2F9 AAE vgd 2 #HA dAel A
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AEFE A9 VOCss HCHO #&3s &
A%l Aol Table 4°]t}. Model 19 73'1‘, VOCs
LAEAE 7|FEX o2 2438y Y = HB
otz H$FTFS AMUTF 023 ojue 73
7 destn, $453& 02~0438], ¥355F
2 04~073, 41 SF £ NlIFELS 44
08~383], 38~753]¢] #7357t o Ao
2 vegton], HCHO 29 &dd d&Ay:s 3%
FE5FY AFARE AT 023 oy 7]
34t gestyn, 9457 02~033), 45552
03~073, 4l 55 2 ¢HtISEL &4 08
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Table 4 Simulation result of ventilation. rate

Classification Mode]l Model 2
(times/h) | (times/h)
Mark Emissionzrate Alr Al w
(mg/m'h)

&& | VOCs | 99 |o02]|05]01}03
bdd gcHo| 29 |02]|05(01(03
100 [02]05{01]03
aa | VO | 199 |04]09]|03]06
L L) 30 [02]05]01]03
HCHO | g 10308 02] 05
200 |04]09}03]06

VOCs
071910512
#a4 o TosTosToaToe
HCHO | 119 | 0719|0512
40 |[08119|05(12

VOCs
1999 | 3894|2659
*d 120 |08]19]05]12
HCHO | 599 | 3894|2659
2000 |38]94126]|59
* VOCs | 3909 |75 |188] 52 [117
600 |38]94f26]59
HCHO | 1519 | 78 |196] 54 | 122

*A : Area for interior surface (m°) ,
B : Area for interior surface and furniture (m")
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Table 5 Result of VOCs, HCHO measurement
Type3 Benzene | Toluene | Ethylbenzene | m,p-Xylene 1,4-Dichloro- Styrene | TVOC | HCHO
{ pg/m’) benzene
Model 1 1] 0945 12.368 22.661 43.461 0.098 4.477 273 81.9
ol 1080 | 11378 29,011 53.292 0.094 2819 | 23 | &5
Model 2 1 0.959 11.588 18.250 36.501 0.095 10.02 817 178.4
2 0.838 12.661 18.740 37.092 0.094 9925 830 182.2
Outdoors 0.765 11.657 0.828 1.019 0.090 0.527 84 -
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Table 6 Result of CO, CO2, PM10 measurement
Tvpe No 1 No 2 No 3 No 4 No 5 No 6
YPE 1 14:00~14:30 | 15:30~16:00 | 16:30~17:00 | 19:30~ 20:00 | 22:00~22:30 | 23:30~ 24:00
CO |Model 1 0.7 09 1.1 1.3 16 15
(ppm) | Model 2 09 08 0.8 0.8 0.8 0.7
COz | Model 1 414 470 900 1010 1015 1010
(ppm) | Model 2 589 450 620 630 750 740
PM10, | Model 1 115 110 245 330 750 710
( pg/m’) | Model 2 120 120 205 205 610 520
4gatn Qe Aoz e & ok 2w o4 &3, FA wmEA FH AR

4.8 E

X

£ Z3E AYsd 953 2o

1 7Y JEA9 A48 JF4H Model 1
#F Ad3d WFE4A Model 291 il 371333
A MAST Y= HBea 2
o] AAME wig R WA, HFo HEHm o9}
A AR F7HR zE§ A9 VOCs%
HCHO W& %E& A EdolAd A% 2 o4
24 288g°] Model 1€ 1.88m”/m’, Model 2
t 117mY/m’2 Jegt RRE AuFte
24 §713 58S 0532 1A % $- Model 1,
Model 2 25 39453
£ ALgdiol ArA @ Ao 2§ VOCset HCHO
o] eAEAANYs} JhsEH, ol FEA &
AZ2AAY IFAE ALY FS 2FHER
WS Axd uwE ZA @74 FEV} 98
g Aoz vyt 200339 ZWAAH7E 9
std A 3FEV|A Ry JFUE A
AstA Hol o, dA AQEI|AT g&d
i do] o AYHY ez od i F

e

Z =
RGNS

¥ ATAE E WRA AUTAE AYE
A% 71242 E ANGLA A% g 44
3 eged P&l Be @958 4R

T4 AuUF7ied H=(VOCs, HCHO, CO,
COz, PMIO)E 274, £48g o0, ol Wa #

o &ae AFAAD

7% tame] £Ysolol ¢ Ao AEET

) A48 WTA Model 1% FUY JTA
Model 2] W& 3 AFGAE VOCsY 4+
20039 129 =¥ Model 18T 20049 129
AZ% Model 20914 R Fo] ¢ 3] o] %34
83 AU, 71EAE 400 pg/m 02 Y A

BH7IE

of A& zYstv], 53] Ethylbenzene, m,p-

Xylene,

Styrene

H o
HEE

VOCs 4% ¥ B& ¢

< AL Y& Ao vyt

HCHO® 799X Model 12t} Model 24l
of 2u) ol 4o @ oW, 71EXNE 120 yg/m’
22 NAY A olg A3 Jorz oF
A8zl $1g Brsley FI e Aoz
Atg g,

(3) Model 13 Model 2 25, CO, CO2, PM10
9 2YFEEYE Y5F o= dEyoy, UF
A Qgo]l AFsF AFse AFAL ojFHE
HAANZD AR Aol A COz, PM109] gk
o] 712AE ZHAde A7 JdouzE od o
o s a7H

2 d
qE A

Fe
%o

=5
T

q

ags

LEAHALF- NURI A ‘A5
18 FAA Ol A ALHAA S U

1. Kim, S.-D., 2005, The Method of Certificate
in Eco-Friend Materials, AIK, pp. 1-16.
2. Kim, S.-H., No, S.-T. and Kim, K. S., 2005,
A study on natural airflow efficiency and
indoor airflow characteristics with different
types of openings in high-rise residential
buildings, 2005 SAREK Summer Annual Con-

ference, pp. 63-69.

3. Kim, C.-N,, Kim, D.-S.,, Kim, T.-Y., Lee,
Y.-G. and Leigh, S.B., 2005, An estimation
of VOCs concentration in the apartment



Z WBAs AWEsd AHS A 81 AR BE AT

housing with sensible & latent heat reco-

very ventilator, 2005 SAREK Summer An-

nual Conference, pp. 70-75.

. Hong, G.-P., Kim, D.-W,, Joo, H.-S., Kim,
K.-H,, Kim, T.-Y. and Kim, B. S., 2005, Pre-
diction of hospital indoor air guality based
on building material grades using CFD meth-
od, 2005 SAREK Summer Annual Confer-
ence, pp. 91-96.

. Kang, D.-H., Kim, J.-H., Choi, D.-H., Kim,
S.-S., YU, M.-S. and Kim, K. W,, 2005, A
numerical analysis of VOCs emission af-
fected by temperature variation in floor heat-
ing space, 2005 SAREK Summer Annual Con-
ference, pp. 109-114.

. Kang, H.-]., Yu, H.-K,, Park, J.-C. and Rhee,
E. K., 2005, An experimental study on the
effect of IAQ improvement strategies for
new apartment houses, 2005 SAREK Sum-
mer Annual Conference, pp. 795-800.

. Chun, C.-Y., Kim, S.-W.,, Sim, J.-B. and Jo,
W.J., 2005, A improvement of indoor air
quality for apartment housing, 2006 SAREK
Summer Annual Conference, pp. 1001-1005.

. Yu, H-K,, Park, ].-C. and Rhee, E. K., 2005,

9.

10.

1L

12.

1049

A study on a proper reduction process of
indoor air pollutants in newly constructed

" multi-family houses, Korean Journal of Air-

Conditioning and Refrigeration Engineering,
Vol. 17, No. 5, pp. 468-476.

Pang, S.-K., Sohn, J.-Y. and Ahn, B.W,,
2005, Prediction of the concentration decay
of wvolatile organic compounds under dif-
ferent air change rates and loading factor
conditions, Korean Journal of Air-Condi-
tioning and Refrigeration Engineering, Vol
17, No. 6, pp. 505-513.

Yee, J.-J., Lee, J.-H. and Lee, S.M,, 2005,
JAQ field survey in an apartment housing
equiped for heat recovery ventilation system
with air cleaning function, Korean Journal
of Air-Conditioning and Refrigeration Engi-
neering, Vol. 17, No. 7, pp. 688-693.

Ministry of National Defense, 2003, Stand-
ard of Defense Facilities.

Ministry of Land, Infrastructure and Trans-
port in Japan, 2003, A Manual for the Pre-
vention of the Sick Building according to
the Revised Standard Law of Architecture,
Engineering.



