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Field Measurement of Indoor Air Quality in Newly Constructed Houses
according to the Revised Building Standard Law in Japan L.
Field measurement of concentration of carbonyl compounds in indoor air* !

Junpei HIDA *2, Saki TAKATSUKA *3, Masaaki YAMADA *3,
Kinji Taki*3, Hiroaki YOSHIDA *3 and Makoto YAMADA **

Indoor air quality of the wooden houses newly built according to the revised Building Standard Law was
surveyed in Shizuoka and Aichi prefecture, 2004. Air concentrations of carbony! compounds were measured in 20
living rooms and bedrooms of 10 houses of a natural type, furnished with natural materials, such as solid wood for
floor and wall panels, and 18 rooms of 9 houses of a general type, furnished with artificial materials such as bonded
wood materials for floors and polyvinyl covering for walls and ceilings. Average formaldehyde air concentration
was 79 ug/m®. The formaldehyde concentration of 70% of the rooms was above the guideline value in the 2000
survey. However, it was reduced to 20% in this survey. Formaldehyde concentration above the guideline value was
measured in a few rooms just after completion of construction although it was apparent that the revision of the
Building Standard Law did lead to a decrease of formaldehyde concentration. There was no difference in
concentration between natural type and general type rooms. Average acetaldehyde concentration was 227 u#g/m® and
about 89% of the rooms were above the guideline value (48 ug/m®) for air concentration. Acetaldehyde air
concentration of general type houses and bedrooms was higher than that of natural type houses and living rooms.
It was suggested that natural furnish materials lowered acetaldehyde air concentration.

Keywords:  indoor air quality, formaldehyde, acetaldehyde, Building Standard Law, wooden houses.
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i Solid wood wall panel

Solid wood flooring

Fig. 1. A typical room of natural type houses.



36 i 42

il [kt 43k Vol.53 No.1

Polyvinyl covering

Bonded wood flooring L

Fig. 2.

A typical room of general type houses.
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Table 1. List of main materials used in measured rooms.
Type A Type B
Living room Bedroom Living room Bedroom
Floor Sugi solid flooring Sugi solid flooring Bonded wood flooring | Bonded wood flooring
Sugi solid flooring (with oil finishing) | Pine solid flooring (with oil finishing) Tatami mat
Hinoki solid flooring Hinoki solid flooring
Tatami mat Hinoki solid flooring (with wax)
Pine solid flooring Pine solid flooring
Pine solid flooring (with oil finishing) | Sugi solid flooring (with oil finishing)
Japanese Ash solid flooring Japanese Ash solid flooring
Cork tile Tatami mat
Tile floor
Under floor Structural plywood Structural plywood Luaun plywood Luaun plywood
Synthetic rubber sheet Plaster board
Laminated board
Wall Diatom earth Diatom earth Polyvinyl covering | Polyvinyl covering
Sirasu wall Sugi solid wood Sugi solid wood
Plaster coating Japanese paper
Larch plywood Plaster coating
Tile wall Kenaf board
Acryl emulsion paint Hinoki Jaminated board
Acryl emulsion paint
Under wall Plaster board Plaster board Gypsum hoard Gypsum hoard
Gypsum board Gypsum board
Ceiling Japanese paper Sugi solid wood Polyvinyl covering | Polyvinyl covering
Acryl emulsion paint Laminated board
Sugi solid wood Japanese paper
Laminated board
Hinoki laminated board
Under ceiling Plaster board Plaster board Gypsum board Gypsum board
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Fig.3. Frequency distribution and cumulative frequency
of formaldehyde concentration in indoor air.

250

— Average

= = Guidline value ||

[
=
(=3

150

A

Ay
)
A

w
(=3

Concentration in indoor air (,,;g/m3 )

g
o)ei¢ ¢ Yo¥e!
OIS S
oy |o

<

Living room Bedroom Living room Bedroom

Natural type General type

Fig.4.  Formaldehyde air concentration in measured rooms.
Notes: Natural type rooms are mainly furnished with
natural materials.
General type rooms are mainly furnished with
artificial materials.
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Fig.5.  Formaldehyde concentration and its excess ratio of
guideline value from 2000 to 2004.

13AE & WA D, 20024E DU IZIREHE LT &
HoTWnh, fREMEEMETHDL E, 2000812134
0% BEHEA BB LTV 5%, FOHOENLLT
W FIREA A WA o R 20 202 & 1 20024F
WIdR40% £ THA L7z 5 ED20044F Tlk, $88)
BRI E SIS LTRH20% L 2, MrkE
KL BREVPRNTEEEZONS T2,
HUAT T N ONRENECHA T WMED
HETHDLOHELH DY, MIPEEHRETH
THHRLPIHEL TS DERDbIB. LAL,
FLAT VT FREGIZREEREE S D, Fil
PR BBEFLR ETIHRENE L 55 LRGN
HBM, NFTOEMIBTHIHITERICE
WTIHRSHEZ BB T A EED A ohszw, Wl
ROKRNEL 22 EHTIIBRSIHERZL,
B LRIV ATV FE FAERICHE L2 WE )
T 2LENRSHLEBbNL,
33 PEMPLFER

T MTTF e FRPERBEOER SRR RERE
B % Fig 6 \2/R L7zo 3o & ik B 13227 ug/m®
Thb, 100~150 ug/m’® DHFHICH DDA HRE &
BLEhod, EFRZIES DV FTho
720 F L CHEEHEAS pg/m® %88 L 72 0 iX38EE
MR RELTEE, BEITHRRE) T, £Ko0#89
BIZbET B, SOTEFTLFE FIZEL TIEH
TEIRSHMED RE LAMH I TWw a2, Zo#H
DOF 5T I B WHO o i 328 & E D300 ug/m® (017
ppm) L WIHETAIZBAE T, 2E0H209%I12H
7B11EE (EH 3 BE, HE 8 #E) »Ea L7
e 5 A fli L 722001~20024E 0 B &Y Tk, 48
ug/m® (0.03 ppm) % Hi8 L 7- 8B IZ & O#85%,
300 pg/m® (0.17 ppm) %8B L7CIBREIZH40% TH
ol s, 4E D20044F T 3300 ugm® L ED

R N T - T B TRY- I

{ [ Frequency 100

=8~ Cumulative frequency
Tl %

— 70

>

<=48 48-100 100- 150- 200- 250- 300- 350- 400<
150 200 250 300 350 400

Frequency

Cumulative frequency (%)

N |
&

o =

<

Range of concentration in indoor air (‘.zglmz)

Fig.6.  Frequency distribution and cumulative frequency
of acetaldehyde concentration in indoor air.
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Fig.7.  Acetaldehyde air concentration in measured rooms.
Notes: Measured rooms are the same as shown in fig. 4.
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