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A Study on the Major Building Material and Construction Method
Influencing to IAQ through Full-Scale House Construction
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ABSTRACT: Formaldehyde and total volatile organic compounds (TVOC) from building ma-
terials have been known as main causes of IAQ problem in Newly—-Constructed Multi-Family
Houses. Because Multi-Family Houses are built in large quantities in a similar manner, inap—
propriate selection of building materials and method will detrimental affect IAQ. This research
aims to identify major causes of Indoor Air Pollutants in Multi-Family Houses, by construc—
ting Mock-Up & One-Room House. As a result, self leveling concrete, door, and furniture
construction is a major cause of indoor formaldehyde increase, and tile bond is TVOC, and
urethane water proof is Etylbenzene, and Xylene.

Key words: Multi-family houses(& %5 9]), Building materials(Z15#4]), Formaldehyde(Z <t
s}o] =), Total volatile organic compounds(TVOC, &34 77313 &)
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Fig. 1 Flow chart of study.
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Table 1 Comparison of HCHO & TVOC (Unit: pg/m’)

HCHO TVOC Party
USA 1 ppm (&h), 2 ppm (15 min) - EPA
Canada 60 - Health Canada
50 - MDE
Finland S1 S2 S3 S1 S2 S3 .
FiSIAQ
30 50 100 200 300 600
AQ1 AQ?2 A AQ1 AQ?2 A
EU Q Q Qx Q Q x SCANVAC
50 100 * 200 500 *
Australia 120 ppb 500 NHMRC
Japan 100 400 MHLW
Very vest Vest Very vest Vest
Hongkong IAQ Management Group
30 100 200 600
Singapore 120 3 ppm MOE
Korea 120 500 MOE
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o wgdo] AxyE FoE EldS AEFsAt W o 2 o] Fo] Xt} Fig. 43 Fig. 5% Y574
Aol BANT S AWE 298 olgd w0 o PHE Yy molth
Hol| A Alzo] HelE fallA] HAAE o] &3 1 LETA AT D AL 20050 2¢€ 2590014
Awpg oz wAew 9o NAste] 49 24744 29 Bek AaE Tk A
Fuekel wa S48 AT AT e P gAde Adn A= gon, 2 g
2 AT dngon Fued we i
AAE 3 FERE 9sle] Huw=g wpzt Table 3 Applied building materials (Unit: mg/
S, B FAPHOR AL FF Aun m’+h)
Type Material HCHO | TVOC
Gypsum board 0.005 0.173
o E: Putty 0024 | 0.051
5 Y] Wall | Wallpaper bond | 0.011 | 0.008
- WAE st Wallpaper | 0.007 | 0.001
% ‘W 2nd Wallpaper 0.003 0.102
N § Remital 0.002 | 0.005
o Floor OndolMaru bond | 0.006 0.063
OndolMaru 0.007 | 0.096
Bath & Tile bond 0.024 | 22.024
Kitchen Tile 0.006 0.062

Fig. 5 One-room house interior.

Table 4 Construction & experiment schedule

Construction process
Step | Date Mock-Up One-room house Room condition
A room Livingroom Bathroom
1 2.25 - Removal Removal
2 3.15 Concrete drying Concrete drying Water proof
3 3.18 - Kitchen tile Bath tile
4 |3.23 - 1st WallPaper - teggg;?ire
5 3.26 WallPaper 2nd WallPaper -
6 3.30 OndolMaru OndolMaru Shower booth
7 4.01 |OndolMaru after 3 day|OndolMaru after 3 day Sanitary fixture
8 4.10 Heating Door & heating Door Heating, all door
9 4.17 Heating continue Furniture Ceiling Paint closed, furniture
10 | 4.24 Heating continue Finish Finish door opened
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AEg AYFr|edsd Wale & J3S v Mock-Up A @A Eddstel= WEHFS A
Aoz odE= Alduitt F 103k 2A A T 7]l wj$ BE WUEHS YEUYAY. 53,
A3l th Mock-Up A8 T3t A dAE A viel @il EZ Al Y E(Step )= 2476 g/mgi
& 2 Ay Fo= zAAsk| 9} FI|A LS o] A& Fegde AYyFrd EdHssiol= #u
g3t AUt AEHow BV EEE ek A 7% 210pg/m’e Wi Ao eyt gz
o] =212 & AlF A7MA A A AE & FARAANA A7 28-S 7HEste] A
AA ZRsGom, ® AT o] FRE WIS A £H B8 AMNBLNE Mock-Up AP
Akl Z43kglth Table 32 Mock-Up 234 To/IE 7S A AUAL, wol wrkel & 4 gl
3 AEFA Hed AFAA HE2AE 24 S A=A eH, #& 7] oJH A ﬁ#x}xﬂ -
AiylolH | Table 4= AlF % A3 dAo|t}, 4% AdATd A FLddstel =7t wl§- %7%1

dehd Ang mgoR Edustels Wy
4. Mock-Up &84l 3 =3+ AEHZI dElZoz2 FAET o]F WX (Step 59 H}d
A AlF(Step 6)7MA] FLdstel= WEHL2 A
4.1 Mock-Up AgAl A3l & ZFAEEd), ol dWEo A A E X
gestol=rt Azke] Auel weh AxFI F
Table 59 Mock-Up A& % AEFFA 2 Ao, w9 =FHol ZEHA A FHo] A
7| edE5d WwEsF Ad2335 A 7129 WEo] JAHA7] WLl Aoz
Table 5 Experiment result (Unit: ug/mg)

Step | HCHO | TVOC |Benzene | Toluene | Etylbenzene | Xylene | Stylene |DB(C) | RH(%)

2 | 2476 | 2757 1.0 78 118 24.0 0.7 211 | 500

5 | 1669 | 9383 1.7 100.0 2.4 47 0.7 129 | 610

6 45 | 7677 1.0 122.9 43 78 0.3 148 | 300

Mgglgr‘nUp 7 | 707 | 8578 | 15 | 1649 59 9.2 05 | 161 | 330

8 | 1757 | 14386 0.8 355.7 135 179 13 269 | 44.0

9 640 | 4549 0.7 164.4 3.2 5.1 05 264 | 16.0

10 | 760 | 5284 0.4 160.1 41 6.8 0.8 296 | 15.0

1 207 | 799.1 16 1478 6.3 275 0.0 100 | 195

2 286 | 7710.3 16 9.5 462.1 1991.4| 00 140 | 530

3 293 | 10087.6 | 20 392.7 110.0 3712 | 63 158 | 430

4 514 | 216833 | 2.3 287.8 126.6 4816 | 106 | 171 | 390

Living 5 348 | 220039 | 24 2747 114.4 4860 | 136 | 160 | 420

room 6 321 | 139141 | 16 176.1 54.9 2735 | 52 167 | 270

7 379 | 186465 | 2.3 229.0 785 384.3 9.0 179 | 310

8 | 1355 | 172137 | 1.0 307.0 60.8 3283 | 192 | 270 | 430

9 | 1855 | 147844 | 11 | 1104.2 83.8 3709 | 223 | 265 | 160

10 | 2007 | 88785 05 471.0 36.5 1978 | 100 | 253 | 230

1 207 | 7784 16 1406 6.0 26.1 0.0 100 | 195

2 295 | 91952 1.4 85.5 550.7 |2318.2| 00 140 | 530

3 269 | 201312 | 14 396.1 1422 4856 | 86 158 | 430

4 445 | 272251 | 24 286.4 160.0 593.0 | 121 | 171 | 390

Bath 5 350 | 238556 | 2.3 276.7 1305 5418 | 145 | 156 | 440

room 6 340 | 179675 | 14 166.1 69.5 3437 | 54 171 | 280

7 433 | 225744 | 19 216.6 90.4 4329 | 100 | 181 | 340

8 | 1052 | 292931 | 08 2495 120.7 6268 | 184 | 242 | 500

9 | 1636 | 268126 | 08 496.1 148.0 7115 | 276 | 251 | 190

10 | 1948 | 245906 | 06 383.6 160.4 826.3 | 181 | 253 | 240
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Table 6 Composed tile wall experiment result

HCHO (mg/m’+h) | TVOC (mg/m’-h)
1 day 0.022 22.805
3 day 0.041 16.585
5 day 0.044 14.709
7 day 0.046 12.452
10 day 0.039 11.035
15 day 0.037 8572
20 day 6.638

2002 a3k B GEA =
oA 714 wol Agets AE

M

5.2 EflH otzt74y

N Aot

7} 22.024 mg/m’-hi
ookt o A= Fddiste] =+ 0.041 mg/m -h
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Table 7 Elapsed day to reach standard

mg /mz- h Below
0.1 0.2 0.4 2.0 4.0
Day |330,000| 68,000 | 14,000 | 359 74
Table 8 Largest 5 VOCs (20 day)

R.T. Compounds Quality
34.319 Decane 97
35.221 1,2,3-trimEtylbenzene 94
37.466 3-methyl-Decane 97
37915 |4-ethyl-1,2-dimethyl-Benzene 91
38.749 Undecane 95
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