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A Study on a Proper Reduction Process of Indoor Air Pollutants in
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ABSTRACT: The purpose of this study is to investigate actual air quality in newly-con-
structed multi-family houses and to improve Indoor Air Quality (IAQ). The field measurement
was conducted in four different newly-constructed multi-family house complexes in Seoul and
one existing multi-family house complex in Kyong-gi province. The result of the measure-
ment shows that indoor concentrations of Formaldehyde and TVOC in newly-constructed
multi-family houses are much higher than the foreign standards. To establish a proper pro-
cess for reducing indoor air pollutants, various experiments have been conducted; application
of natural materials, bake—out practice, closure of all openings without ventilation, and use of
mechanical ventilation system. The result indicates that three practices (natural materials, bake-
out, mechanical ventilation) can reduce the level of indoor air pollutants almost in half during
the experiments. However, each practice has its limitation and is insufficient to satisfy IAQ
standards. Therefore, the study proposes a proper reduction process of indoor air pollutants
which combines four different practices in time sequence.

Key words: Multi-family houses(#%5H), Formaldehyde(® & 26]3] =), Total volatile organic
compounds(TVOC, 394 #718%E), Reduction process(A zH4Heh)
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Indoor air pollution data
investigation and analysis.
|

Spot survey : New APT and officetel.
» Main indoor air pollutant selection.
- Contaminant attribute analysis.

- New APT and officetel spot survey.
- Old APT ls,po’c survey.

New APT and officetel air quality present
condition grasping.
T

Experiment for indoor air pollutant reduction
method of new buildings.
I

Indoor air pollutant reduction process

for new building.

Fig. 1 Flow chart of study.
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22 F344d 771382 (TVOC)

FaA #7138H2(Volatile organic compounds)
2 FEL {3 EY FA0E HAdo] W&
s ? AuelA VOCse FEs Zrtss
T2 9L EHFELL o]4F N2 A
249 By, AFHAHANAMY =T Az &9
Fo REoz A% FWH Wiz gL U9 H
ZA AEE E 5 Y diEY dE2AANA
T AFE F 2UEAC tgFe 29EFE wE
a7 =, AztAge) met W&o HxzE
494,

23 U337 2422 JIE
FuldiAe 20043 5¥

FHE FAEIE

we EFde AFAE £ 9Fa7 Aol
AN YEAE FH3 1 AAE BY AT
2% FARAA Azsn FAANA TRHE

i

g o ot FIL HALEEZLE XEYUH
=9} 62 VOCs &2 (Benzene, Toluene, Ethyl-
benzne, Xylene, 14-Dichlrobenzene, Styrene)©|
0@ geht NxFEFddMe 2t edga
of g 71EgS vtAEER] B3 AF3Felt). e}
Al B dFdAe EE5YHI = 7|F2 ASHRAE

Table 1 HCHO and TVOC standard

¢ 100ppbE A 433, TVOC 7]1%2& SCAN-
VAC AQ2 500 pg/m*e A 839" Table 19
T AWaAr7|ES JERAT

24 23 3 M9y

EESQd3= &4& @A ISO 16000-3, EPA
METHOD TO-11, 283 ¢ Au3E7|8 2
ANl PAHol e 24-DNPH 7+E &
A1E ©)43E DNPH F+TA8 wie A8ty
th old] XELHIIE=E HEsHY sl2rgd 3
TEg ZA4A wadoz A4sE QF(0)E
A A8 918le] DNPH-Silica FtE &R AR o
KI Z2Ao] AR 22 Scrubber(Waters, U.S.A)
2 #3sgr®

TVOCY ZAu¥ oz 0= EPA Method
TO-14, TO-17, ASTM 5116-90 S} ™A 5o
& vk} ], Canisterg o]£3l= £7]% A
Y, F3AY F59L olgdlyg Agg ¥l
= ZAFAYY Lo)FEY FoE TREEY 5
Atk olF A FF o3 dgiHo] AE
714 FAANEYYY FAEYezs gAH 9l
t} o] wWeo TAZFARL Tenax-TA(60/80 mesh,
Supelco, U,S.A)E A+-&3tgeh.”

HAFoA e AL XELHIN =9 F$, UA
o 7n| 2%y Z(Sibata MP-J100)8 o] &34 700
ml/min® 2 308 &< £ 2119 F7& AHs

fed, TVOCE 200mL/mine 2 308 ¢ &
100 ppb (ASHRAE oy
HCHO 008 ‘;‘:(\EVHO Euro) N 6L 2718 AR
P P Z3AAe FEFY 23, T3 AN
TVOC 500 pg/m” (SCANVAC AQ2) Axsgen, AN utozRE 12~15m ¥
400 p1g/m? (Japan) oldl M 2AHAT. A FFzAL AUIV)
Table 2 Analysis method
- Formaldehyde
+ Vacuum elution rack (Supelco, U.S.A)
- HPLC-grade acetonitrile (JTbaker, U.S.A) 5mL
HPLC + HPLC-360 nm (UV Detector)
« Symmetry TM C18 (6x250 nm waters, U.S.A)
- HPLC-grade acetonitrile : Wate (70 : 30)
- 20 #L, 25°C, 1.3 mL/min
- TVOC
- ATD-400 (Perkinelmer, U.K), thermal desorption and conditioning
GC/MSD/TDS + GC/MSD (Perkinelmer, U.K)
- BP-land PLTO colum
+1~10min : 40C (5°C/min), 190C 2 min hold, analysis time 42 min
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FAANGE wel 30233 AWE @A)
5A1ZF o4 W F 3087 A}

MEgol vt DNPH JLEZ A 9 Tenax FHE
e 47 HPLC® GC/MSD TDSE ol &3le #
A&k Table 20 24409 E2Auyges o
oFst At

IS

JJUESSTH sFsE 2

E AR &2HT AFoldE, AFev2d
2 y)&EelulES] 7§+ Table 33 Zow, 2003
W o128 4 2004d 6874R] 7Y B¢ 670 &
A& oz &3 E4s

31 MRoiE EH AT

Fig. 29} Fig. 3014 2= ute}l Zo] A9 X&
otE)s] = W ¥5EE 103.2ppb, TVOC BE %
EE 14160 pg/m’2 YEIYon Be T &%)

Table 3 Summary of measurement buildings

Type Name | Py |DB(T)|RH (%)

A 42 218 20.1

APT New B 32 31.0 20.0
C 47 12.3 54.4

Ol - 33 22.4 325

. A 12 28.2 153
Officetel| New B 12 214 50.2

H Ave L' M H.,Ae, L M, H Ave’
APT A 42Py APT B 32Py APT G 47Py

Fig. 2 New APT HCHO measurement result.
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APT A 42Py APT B 32Py APT CatPy |

Fig. 3 New APT TVOC measurement result.
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= B 51475 ug/m’E 71 10W) o4 x3}
st

32 &2y ad 5
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43l FF Tt 1289pphE 7|EAE 22
s9om, TVOC HE FE=& 18428 ug/m’2 7]
FXE < 369 2FsHt. Be EEUHEiz
Ff FEE 2041pphbEA 21FEX Q] o 28] AL
o BRYIEE Holx Y. =g, H7F TVOC
FEE 64819 ug/m’o 2 71EX 9 oF 13¥] A=
e FEEIE 2olxm UTh

33 J|Eotule ¥ AT

7|EotRE 5d ol ZAI}d olRE F, ¥A,
ute, AA Fo URE AF uidAr 4dF 34
g2 AHEE I e ARE ARG

Fig. 65 Fig. 7914 H& ulel ko] 7] ZolslE
o ¥EYYIE HT FEE 215pph, TVOC ¥
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i Offistel A Offistel B

Fig. 4 New officetel HCHO measurement result.
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Fig. 5 New officetel TVOC measurement result.
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HCHO (ppb

ASHRAE

Fig. 6 Old APT HCHO measurement result.

TVOC (/')
-8 8888

SCANVAC AQ2

Fig. 7 Old APT TVOC measurement resuit.
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Fig. 8 Comparison of HCHO.

SCANVAC AQ2

LW

New APT Old APT New Offistel

Fig. 9 Comparison of TVOC.
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F 30019 ug/m®, 7|Eo}BE FF 257.3 ug/m’,
AEedrd Pt 41624,ug/m 2 Jehygrl
EXEgHs=e TVOC TET ASABA &
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283 At oF 55% A A JElEo. TVOC &

Table 4 Experiment content

Experiment content Experiment building
Natural materials New officetel C
Bake-out New officetel B
Time variation (30 day) New officetel B
Time variation (1 day) | New officetel A, B
Ventilation system New APT C
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Fig. 10 HCHO, TVOC measurement tesult.
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Fig. 11 Temperature and humidity variation.

HCHO (ppb):

Befors After Betfore After

Fig. 12 HCHO, TVOC measurement result.
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Fig. 14 TVOC measurement result.
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Fig. 163} Fig. 17¢ 24z & 252949 A
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ojty, XELH = F$, 14 EHAME F &
s2d 2% J|EXE YA g&kou, 23 53
2ele ovad Br 71EA S 1L7WE 2HH
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Fig. 15 Method.

ojdT

350 . . .

300 o T T T T T T T e
gaor o T
~ 200 - - == T T I T e g
] A
ég e ASHRAE .

L i
80 |- - T s =
0 j
1st 2nd 3rd 4th 5th

[——Officetel A ~=- Officete! B/

Fig. 16 HCHO measurement result.
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Fig. 17 TVOC measurement result.
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2 AYErl L9Ed FxHsE A9ty H
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Table 5 Ventilation equipment specification

CMH Bed room | Ventilation
Sup| Ex size rate

Bed room| 25 | 25 [35X3X24m 1 ACH

1st 2nd 3d 4th 5th
—+—Off ~»-On

Fig. 18 HCHO measurement result.

——Off ~» On

Fig. 19 TVOC measurement result.

Fig. 187} Fig. 197 #7149 715 9 g715A
o] ZEAYI =2 TVOC EE¥EE Yed A
olth, XEggds=e B4, 23 FAHCNT A
ojFHEE SVAHHE 7HEE Aot 7HEEA
@e Add wa oF 80ppb olA #HAEE RO
2 JvEst. TVOCY 73§, 713X 75 w
2 TELUI =R 2 08 744EY, 3 &
A 700 pg/m’, 42+ EHA) 1,400 pg/m® ©1F #
234k a8y, §13X7 AsEESE 29
FRIb 71EA) olSE ZAHA ol LAFT
wE HA g7|Fo] MAFHoF ¥ AoZ Hy
Ho

46 MEIESFTEH AUV REEE WE MU
=

old ztztel d¥AH, TgLud= # TVOC
TEE LA AFAAE AT A7) g
AANE A& Aol wlste] 24zk o 55%9} 49
%, #Wlola ob% HAl F BT 48% i A
¥ LACHZ 7tedt @7|4vlE 7Hessle

Applying pollutant free material

Step 1 and construction method.

After construction

Step2 perform bake out practice.

Until occupied perform ventilation
Step 3 management program through
natural or mechanical.

After occupied introduce

Step4 ventilation system for 24 hours.

Fig. 20 Reduction process of indoor air pollu-
tant.
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o]z o} AAAZE Aud WAsE oY
EAE 27 AASY] 989, AU whgFat
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g Aoz gergo

A5 Folle AUy e Ve F A
3718 BEss Aol Wy, o5 g3 A
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371 fAdME LdEdo] A TAHE AR
A R AFEEY AL, HAG HojZ ofr W
Hol tid 47, 4F A7Ae @788 Z2a
A AE, 323 29l w4 %e JARY]
dule] HA @71Fo] AA #F A3t o F
ol of & Aeojr},

58 &

2 dFoME dA AT TN & A
7 H3z e }%_!LH 484 F E%%}tﬂfﬂ—sﬂr
TVOCE FTALEZ JFoigtES o2y ¥
I 7|EHEE Yoz ATV 298FES
AZs4, olg #qA HdlTr] BAALE H
3t AAAA AEAA HE, dolZ ok AA,
AR mE AW g9wx, 7IASY)EY 7}
T 59 4¥g AANEdEY. E A7 AFAE
fostd o .

(1) 848234 27, T2943=s 5 A3
olgtE 9] 7§ BT 9863 ppb, 7|EolREE H
T 2146ppb, AF2HAdLE HHd 16647 ppbo
FERYE Holn 9o, TVOC s A=
olstE Q] AL BHF 300191 pg/m’ 7| E}FEE
BF B73pg/m’, AEedA2de PF 416235
pg/m’2 742 yehy, Y AFFEFE A
WENEHo wi$ st AHYE ¢ F UA
. a2y, AgFeg |zte] o8 ARNE B
B3de A% S F3E AHAE ¢ 5 A
At
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