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Effects of Aldehydes Emission Rate from Floors on the Indoor Aldehydes

Concentration by Field Measurements

The investigation on indoor air quality of houses was conducted. Formaldehyde concentration, air
temperature and humidity were measured, and emission rate from floors was measured by ADSEC. The
information on the residents was investigated with questionnaire. In the most of houses, floorings were
used for floors and 24 hours ventilation systems were operated. Heating instruments were frequently used
in the northern houses. Differences of air temperature, humidity and amount of chemical compounds were
not found for each area. The higher temperature and humidity were, the more Formaldehyde was emitted.
The concentrations were high in the houses that have the floors of much Formaldehyde emission. The

concentrations and emission rates converted with temperature showed high amounts in some houses,

KEYWORDS: 140, Field Measurement, Aldehydes, Passive, Emission Rate
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Thermal and Air Quality Environment in Prefabricated Houses
In this Chapter, we reported field investigation results of indoor air quality of highly airtight and insulated

prefabricated houses. One group, house-A, house-B, and house-C, was all just after completion, and another

group, house-X, house-Y, and house-Z, was after about two years after completion, when we conducted field

investigation. Measurements were done for Aldehydes, VOCs, temperature, and humidity indoors. Measured

value of Aldehydes and VOCs were under guideline rate for almost all of the houses. An exception was

Toluene density in house-C. Life style variation such as habitual smoking did not show influence on indoor

air quality in our study. However, further investigation would be required.

KEYWORDS: prefabricated house, indoor air quality, Aldehydes, VOCs, questionnaire
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Fh b, #5-1 IR E - BEFEEOMNE MR,
T S22 ICHEFEEOEEME, £ 53 ITHEEENE
FHE RS-~ ILHFEEOTEHEKERT,

5-2-2 FEBIFAE

MEFED., BEASEHEC IS BIETFIECRE-» TIT
ofc. SRIOERIZEVT, FIEEEIZE W TIEERR
R OEAHA L., BRAMHIRE 3T IREE,
BFEFEEICRVWTIEHERICEEL2TTo TV HRRET
BIERT -7/, i, BRFEFEEIZ DV TH Aldehydes
DOHPEEAT- .,
a) VOCs DEMA - By RESIE

E OBEFFE L LT, Air Tox (Supelco) # /NAITR
gl TR L 100mL/min DO FET 3,200mL T
REITERAME L, WA CENLARRRETT
RELE, £0O#, BRREF-FAZa+ W IT57H
B (GOMS) THihaiT-o7.
b) Aldehydes MEN - B RERE
HREIOFEEFIE S LT, DSD-DNPH (Supelco) #
24 PR H SRR L 2 VEECRIE ATV ARERRET
TV BRERIVRY T RE E LTERF L
o, TORBHEREI o< 7T 74— (HPLC) T
S EIT 7,
CYERH DR HLE LRI E

ADSEC" & DSD-DNPH (Supelco) % ¥RE 0> duft
WICERE L. 24 BRI B RAME LI CHg 41T 12,
FOHBRRE - RBAMNE - R~ VST UHE
BOWE (GOMS) (X 093 EiTo70,
d) BBEERE
FHEBRE B 12m OfHE I THERMO
RECORDER (ESPEC) #{E L., BEECHEL 3
SR TIT o, AREHUAGEY S 2~smBEL, [
DFEEO T BAFIZEEE L,
e) BEBEICODLWTOFUy— FEBEE
FETE(ESE (X BR. Y BB, Z BE) 2w T 5-4 1R
TIRIZ DWW T or— bREEIT- 2,



BSE THEEEECRTIENRMRERVEXRECET 2R

F51 EENETLEER FEEE-BFEES)
BEA Ea& LT B EHE LT
L] 150 A 40ALY F=——isozR Fz—is0R
BT (FO) XEI7OF7— F——LsRA =y =3
B (FO) RE2OF— E=—NLoBX E=—iLsnZR
xE (FQ} AEOnF— F-—L&~0O2R F=——isRR
FE (FO) KEZRn7— F=—NL4%OA F=—)L20X
= - F=—NLs0aR F=—IL50X
=l (FO) XE-ono7— Fz—aL40X F——Lsox
BE {FO) A®{7N7P—~ FRP ¥ (i&¥:18) FRPHE (Uz o8
mAL (F1) &R F=—)&0OR F=——/IL~0OR
EFRANR (F1) =L E-—ibRaza E=-——n4sozR
WA (F1) =ik F=—jLHo0x F=——ninsn0x
Fz5-2 RAMNFPEEHRE FEEE) GW: S RY—L
BHEIEE A BE (RIEHT) B Bf (ZE#SED) C BR (BE4%HD)
1l 15 KiE K i
WEREHE (m) 145.49 133.17 119.52
EREDE (m) 76.03 34.10 26.15
XHE (m) 2.40 2.40 2.40
EREHE (m°) 182.47 81.84 62.76
WEEEE (mY) 16.59 20.74 17.04
XHEH (m) 2.40 2.40 2.40
WEEHE (m) 39.82 49.78 40.90
S8 (mm) *GW100 (F]) *‘GW100 (3EIH) *GW60 (7+3R)
g K (mm) — — —_
# EH (mm) *GW200 *GW200 *GW200
o B (mm) — — —_
% ZElE (mm) BEAAFL 30 REARAFLLI BEAFL230
I8 (mm) HEAFLLI0 BAZFL 30 BEBAFL 30
R IFav IFaw IF7a
BT 1% 15 KE: |
BIER 2000.2.10 2000.2.10 2000.2.10
I E LR 2001.2.26 2001.2.26 2001.2.26
& 5-3 EARREE (BEFEED) GW : SR H—L
BRtRE X BR (e3fEET) YHE (LEWH) Z 8 (IRAET)
s K& K& FiE
EREHE (M) 120.85 131.64 124.09
ERKEH (m°) 27.70 212 26.0
EHE (m) 2.4 2.4 2.4
BHEHE (m°) 66.48 50.88 62.4
WEREE (m) 19.35 14.4 18.43
EXH® (m) 2.4 2.4 2.4
EEEE (m’) 46.44 34.56 4423
518 (mm) *GW100 *GW100 *GW100
;'; K (mm) — — _
# X# (mm) *GW150 *GW150 *GW150
D B (mm) — — _
% B (mm) HEAAF L2 50 FEAAFL 50 BEAZFL 50
+f (mm) BAXF L2 30 BEMAFL 30 F@RF L2 30
PR Rk f IFav ETEE I7av
BT ER R 178 15 138
#®TEA 1999.1.13 1997.6.23 1999.8.25
B 5E BARE 2001.2.25 2001.2.25 2001.3.2
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5-3 EAFER
5-3-1 VOCs DERGTRERR

X 5-7~94Z, FEEEIZEIT D VOCs DRIERE R
oy, FROAEZRZT, SEERLE VOCs @
BT, BEESBENTA FFA L LTHITFTND
Toluene (260pg/m’) - Ethylbenzene (3800pg/m®) « Xylene

(870ug/m’) -Styrene (220pg/m’) OHETY kif /-
LOTHB, T, FO4MO VOCs DRIEFKRIZD
WTIER 5-5~7 10, HRERFATIZEBIT D VOCs
BEEIZ-0V T F5IZ Toluene 3L L BE STV 5,
A, BETRYA RIS AMEEBELZLIHERLRS
nva, CEOEE L, B2, BxX1, BE2T
id Toluene %% ¥ H 292.0pugm’. 3192pg/m’,
356.9ug/m’, 389.8ug/m’ & A K51 E 260pg/m’

(25°CHE) #8A. BE 2 TRRI1SERESL
o TWB, £.TVOC b4 A F 74 2 400pg/m’
# AK, BE, CHTRTOESEIIBNTREL
[>T D, ¥Z Acetone K& TF Toluene @ 5 584
AE<, R ESBHINTWES,

M Toluene B Fthylbenzene O Xylene O Styrene

200 \ ‘ ‘

160

120

SHBE [ye/m]
S

o~
L]
|
1
1
|
1
1
1
1

0

N1 nmz  Em2z W=
E 57 FEEE (ABL (2115 VOCs REE

H Toluene B Ethylbenzene O Xylene O Styrene

200

160

120

SPRE [geg/m’]

we T EWT . EWZ =
X 58 $#$HiFfEE (BED i-HI1T135 v0OCs BE

M Toluene B Ethylbenzene [ Xylene [ Styrene

200

2020 318.2 356.9 S 389.8

e 160 - - ****% -- *i -
S 1 | I
hﬂ 1 1] [}

=120 - - - -
— 1 [l
oo : N ] .
w ® ; | |
E)( 40 \ - y y

| | .
O et BmM1 mEmz  mE1 WE?

E 59 #EEE (CE) ZBFLVOCs BE

# 5-5 ABRICEIT5 VOCs BERIERR(ug/m?)

I i} i | w 3z =z
b 1z =2 =z = ] - E
ke [V - - 3
n-Ay 2.3 13.5 | 261 38.0 | 105 | 1843
24-5" B ND ND ND ND NO ND
1135y ND ND ND ND 0.8 0.5
AT 4y ND ND NOD ND 0.6 4.6
1hyy N ND ND 0.5 ND NOD
11y 0.4 2.0 1,8 1.6 0.3 0.7
7 by 0.3 8.0 66 5.9 0.5 0.3
e Ay ND 9.3 16 10.4 05 ND
[P ND [K:] 2.9 26 ND ND
M b ND 0.6 0.4 0.5 ND ND
FhIT A ND 0.5 0.7 0.3 ND ND
AT R 0.3 0.4 0.6 05 0.2 0.5
AHF Ay 1.5 0.6 0.9 1.4 1.7 1.4
AT Y 0.5 1.8 33 16 23 8.0
3 05 1271 | 1661 | 149.9 | 159 | 159
LEA Y ND 715 | 608 | 542 8.9 4.8
[ 0.1 909 | a3 73.9 11.0 58
ALy ND 7.4 10.5 EX] 0.7 0.7
m-IFA ALY ND 404 | s27 | 498 1.5 0.8
p-IFAbALY ND 44 32.1 292 ND 0.4
1,3 5-FHFMA b Y ND 9.2 122 | 108 0.6 0.3
o-L¥M ALY ND 77 11.4 102 0.4 06
1.24-DF o Y ND 458 | 724 | 638 1.8 1.0
1,2,3-MEFM oy ND 6.5 8.9 7.8 0.3 0.6
1,24 5-Fh5AFN ot Y ND 23 3.2 2.8 0.1 0.1
a-t' i ND 410 | 565 50.3 ND ND
Bt ND 14.8 28.5 21.8 ND ND
D-Y&4» ND ND 20.2 18.4 ND ND
5 hangys ND 550 | 442 396 29 1.4
hankkL, 0.2 0.5 0.5 0.8 0.7 0.4
1,1,1-Miypazyy ND 0.4 0.4 0.4 08 0.4
1,2-Y" hparyy ND ND 0.3 0.5 ND ND
jubr-fidoE 3 ND 1.2 1.3 1.2 23 1.1
MADnIFLY ND 0.4 0.5 0.5 0.8 1.0
1,2-5" e B ND ND N D ND ND ND
7 0% Jo0ssy ND ND ND ND NO ND
¥ 7 NEIR0A 3y ND ND ND ND ND ND
FH37001F0y ND 04 0.9 0.4 0.6 0.5
p-" HARA" e Y ND 03 0.3 0.4 0.3 03
[ 35 ND 146 | 291 26.3 ND NI
[k ND 58 1.9 10.1 ND ND
Teby 30.0 | 3087 [ 2205 [ 2008 | 108 | 149
FERLEM b ND 351 32 1 283 1.4 0.7
FEMYT ENTEY ND 228 182 | 164 0.3 0.6
/=K ND 1.8 2.3 2.0 ND ND
T AN ND c.4 0.8 1.3 ND 0.9
147° 0t APSa-k ND 96.7 [ 1053 [ 971 0.4 ND
17700 /-4 NG NI ND ND ND ND
1-7 81K N D 78.7 1.2 10.4 ND 15.7
&/ VOCs 345 | 1128 | nso | 1058 | 7600 | 2440
TVOC 5.2 1040 [ 1104 | 1253 | 527 | 624




H5E LHEEECBTIENRBRERCERREICE T 555

%56 BERIZHITH VOCs BIERMERER (ug/m’)

BlE | Ri% 3
me [ad = - Y i i
n-~fts 7.5 47.8 613 25.8 24.8 29.3
2,4-3 PR Y ND 0.5 ND ND ND ND
9409 ND 0.5 ND ND ND ND
AT ND 29 2.7 a1 2.8 0.9
iy ND 0.3 1.0 1.1 1.0 ND
ity 0.3 38 43 43 4.0 15
¥ hy 05 13.0 14.7 14.8 13.5 2.4
i3 b ND 9.3 10.4 11.7 1.0 1.5
[l ¥l ND 26 2.9 38 3.5 0.3
[IEED ND 2.3 1.3 35 3.1 0.5
TH5F h7 ND 286 1.3 5.8 5.0 0.3
DIV ND 0.8 0.7 10 1.3 0.2
AL B 0.9 2.5 1.9 2.1 2.0 1.0
B 0.8 3.4 2.6 2.7 2.4 18
a1 5.4 1436 | 1635 | 1745 | 1618 | 299
IH~ Y 0.3 231 26.5 27.8 25.1 11.9
by 05 35.3 40.3 43.8 396 12.1
Afby 0.2 8.4 9.7 1.1 10.1 0.4
m-IF¥ kALY 0.4 386 51.8 61.8 52.0 1.1
p-1FHhALY ND 26.3 29.7 35.3 107 08
1,3,5-HEifen oy ND 8.3 9.6 10.6 9.5 0.4
O-IFRHALY 01 8.7 10.0 11.0 10.0 0.4
1,2,4- M3 0y 0.5 516 597 656 598 16
1,2,3- e oy ND 57 3 76 7.0 0.3
1,2,45-7H54~ Ay L ND 0.8 1.0 13 1.2 0.1
oty ND 59.0 67.7 76.3 £9.3 ND
8-t ND 306 35.0 41.5 37.4 ND
B-30 ND 20.5 23.4 27.8 24.9 ND
v Aoniyy 0.5 773 87.3 50 2 81.4 25
[ELEIT ND 0.9 o7 0.7 0.8 0.5
1,1,1-M0ars ND G.4 0.5 0.5 04 04
1,2 JBATYy ND 07 0.5 ND ND ND
Lk Sidock ND 1.3 1.2 1.2 11 1.1
HyapaTily ND 1.4 1.5 1.7 1.5 0.5
1,2-4 9007 On ¥ ND ND ND ND ND ND
7 0% Faniyy ND ND ND ND ND ND
7 owhaniey ND ND ND ND HD ND
FH39ADLFLY ND 0.5 0.5 0.4 0.4 0.9
P RAN A 01 0.3 0.9 0.3 0.3 0.3
BEBSIFN ND 30.1 31.8 39.8 36.1 7.5
FEB8D 30 0.2 16.3 16.1 17.5 15.3 0.5
Thby 7.1 393.1 | 4293 | 1996 | 2556 | 132
FFNIFATE 0.5 73.9 826 79.3 71.2 115
FERYT IR ND 15.6 17.4 17.0 15.2 2.8
IH-h ND ND 1.2 1.1 1.5 05
il el 05 3.0 28 3.4 3.4 0.5
147706 ATAI-A 0.9 351.7 | 3533 | 524.3 ; 5002 | 53
17704 /K ND ND ND ND ND ND
1-7 4/-% ND 18.8 26.2 243 23.0 ND
= VOCs 228 1538 | 1691 1676 | 1609 | 143.4
T™VOC 13.7 1128 1 1182 | 1390 | 1269 | B4.4

# 5-7 CHBZHIT5 VOCs B RIE# R (ug/m’)

Bl B38| 33
m E ~ E: [ - - N
n-nity 208 | 338 | 791 297 | 283 | 293
2,4-5" A Ve NDO 0.9 0.8 0.7 0.8 ND
£y N B ND ND 0.5 ND ND
AT 4y ND 3.7 4.4 36 4.0 0.9
f21] NO 1.4 16 1,7 1.8 ND
Ity 0.4 9.0 9.9 9.0 10.6 15
7 by 0.6 B56 | 949 | 993 [ 1003 [ 24
T Ay ND 411 | 1284 | 1786 | 1958 1.5
[ ND 4.1 5.0 6.1 7.4 c.3
M Ay ND 1.1 1.7 4.2 45 0.6
THIF A 0.3 0.7 0.9 2.7 2.0 0.3
AT UBT Y 0.3 0.4 0.3 0.5 0.9 0.2
AT A 0.4 0.5 0.3 0.8 0.5 1.0
NP 0.3 28 3.4 25 29 1.8
tazy 89 | 301.0 | 3281 | 3859 | 3987 | 209
TEMA Y 0.3 447 48.5 52.3 | §7.3 11.9
ol 0.6 74.2 82.3 75.6 8§7.6 12.1
AFby 0.3 265 | 294 26.0 | 288 0.4
m-IFARIIY 06 152.4 | 159.3 | 128.0 | 1491 1.1
p-IFARALY ND 18.7 16.7 13.7 15.3 0.8
1,3.5-MFE o Y 0.2 37.2 41.4 333 | 368 0.4
o-IFAMI 0.1 289 32.2 27.0 | 289 0.4
1,2,4-MEFN o1y 0.6 157.7 | 175.8 | 1452 | 161.0 1.6
1,2,3-FISEME Y 0.2 21.3 23.6 209 | 232 03
1,2,4,5-F 5450 U2 4 ND 30 3.3 3.8 4.3 0.1
at' 0.4 1445 | 1601 | 139.0 | 1526 | ND
£t ND 41.1 45.8 503 | 56.0 ND
D-Yi4y ND 260 | 280 5.8 7.6 ND
¥ hantyy 0.6 1753 | 1935 | 1672 [ 1825 [ 25
JEnEE ND 1.2 13 1.1 12 0.5
1,1,1-bU5ARLE ND 0.4 0.4 0.4 0.4 0.4
1,2-" ymaLyy ND ND ND N D NO ND
Mg E ND 1.1 1.2 1.4 1.2 1.1
Mp4DnIFLy ND 1.8 2.0 1.5 1.6 0.5
1,2-/ 4007 A’ ¥ ND ND ND ND NO ND
770y H0piyy ND ND ND ND ND ND
¥ 7 0EbaRA Yy ND ND 0.5 05 0.5 ND
7h3900IF Ly ND 0.5 0.6 04 0.4 0.9
p-i 4004 A 0.2 0.4 0.5 0.5 0.5 0.3
EEARIF) ND 522 | 701 927 | 980 76
BEBS Y 4 ND 230 | 202 | 289 | 344 05
Thiv 650 | 3263 | 5266 | 5586 | 612.0 | 132
FERLIM LY ND | 1483 | 1711 | 1236 [ 1332 [ 115
FERAYT FMby ND 240 | 267 | 229 | 254 2.8
H-» ND 373 | 286 | 209 | 481 0.6
T AN ND 2.0 2.3 2.4 32 0.5
197 0" TR~ ND 49.1 57.1 353 | 346 53
1-3" 00" J-h ND ND 0.7 0.3 0.5 ND
1-7"8/-4 ND 39.2 | 385 | 275 | 275 ND
£ VOCs 45.8 2144 2658 2526 2778 | 1434
TVOC 17.8 | 4810 | 5582 | 5926 | 6250 | 844
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H5E TREETRCKT2ENERBEICERREICET HME

5-3-2 Aldehydes OFAPBERFR

X 5-10~12 iZHEELEIZR T D Aldehydes DEIE
FER. B 5-13~15 (ZBEFFESIZ 31T 5 Aldehydes @
BERELTT. FREBTCETIHEEED
Formaldehyde {8 i%. A Bf. B Bf, C Bi+~Tizk
WCRASBEDHA K7 A L 100pgm’ & FES
RRLpol, £, BMFEEOXE. YE. ZK
b EEREBROBRE Lo, X B, Y BizonT
X HEFEE L I # 4 3 L Formaldehyde |
Acetoaldehyde. Acetone (D iRENE T HHOEME T
L7z, SMBEMEOATREIIED TELATP LD
BEBIIEZIZL W, FORHIZ, BANSOKREKIC
LoaboEFELZHRD, LhLiess, X E, Y B
DT woir— MEREF BT D L BRIV TBRE
BT TS Y B~ X BB 25 $HE DR
FEIeLHEDOEMERL TV, iz, HIEHH
RIZEHRA P OFERSIHDL X ELAEHRA F—7
AL TV Y Bl &S, T Formaldehyde
& Acetoaldehyde DR EITFmOHOMEMETH DM, T
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