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STUDYS ON INDOOR CHEMISTRY POLLUTION AT MULTIPLE DWELLING HOUSES

Part 1 Examinations of indoor air quality at newly constructed multiple dwelling houses

Yukitada MURAE™

Isao MIURA™

Akinori SAITO™
Nobuyuki OKAMURA™

In recent years, the indoor air pollution by chemical materials such as Formaldehyde (HCHO) and Volatile Organic Compounds
(VOC) becomes serious, with advance of air tightness and building materials at dwelling. And for the countermeasure, it is demanded
that the indoor concentration data accumulate.

This paper is the outline of examinations of indoor air quality at newly constructed multiple dwelling houses, to examine a differ-
ence by measurement method and influence factor.

The results show that, the characteristic of each measurement method and a difference by the measurement condition were proved.
And it was proved that ventilation and air volume of dwelling unit are important factors, influence on indoor air quality, in addition

to building materials.

*X000000*=200000000x30000000000D0
*1 Technical Research Institute *2 Architectural Engineering Dept.

*3 Mechanical & Electrical Engineering Dept. *4 Architectural Design Dept.

-39-



goobobobbbooooooobobood
oo obobbooooooboon

1.00040n

gboboboboooooobooobooboooboooooo
goboooooobobooooooboovoecoboooo
gboooooooboboooboooboobobooboooo
gbooooooobobooboooboobobooooo
gooog
gioobooogoooooooooooooobobogo
gboooooooboboobooooobobobooboo
gbooooooobooboboon

2. 00000000A00O0DDOOOOODLDOOOO

210 00
Oooo0ooooooOOoOoOooOoOoooooec0OOO
dLbKOOoOoOoooooo4000000000000
ooooooooboz2000000000000000
ooooooooooooOoOoOOoO0oOO0oocOooon
oooo

2200000
ooooooooooooooOoOooooooooOon
ooooo3ooooooooooooonooooon
ooooooooooooowboooooooooon
20000000CO0O0O0O3LDKOOOOOOOO000
OO0obOOoOoOoO0orR2O00000002000000000
ooooLwpoobooRrROOOOOO0O0O0O0O0O0OO
ooooooooooooooooooooooonon
O0o0o000oO00OrRALODOOOOOOOOOODOOOO
oooooo
ooooooooooooooooooOo30oooon
0012010 000000000000 0O0OY™W0000
ooott240000%" 00 Lb0000oo0o10000
O12mO000COO000O0O0OOODNPHOOOODOO
ooooomoooooooogooTvocooooon
oodooooooooooOooooOowbooooson
o0l10000000000000001000000
OO0o0o0ooOooODNPHOOOOOOOOROIOODODO
LbOO0O0oOooooooOooooooooooonon
Osbooood2a00000024000000 2400
ooooooooooooooOoOoooooooooo
O0oo00o0ooO0oo0o0oo0oooooooooo2000
ooooo

oopooageoee
ooooageoee
oopooageoee
ooooageoee
0010000000
L
FLEHE M UL (S aED
B A | SRC ik, 0k 12 RY
_SE R ¥ 5,000 of
R {Eb 40 7, &1 F
IZ'!H Eig4E 4 H—108 11 8
iRt ER | SLDK #1 5 of (201, 1201 HE)
e s T i A B 1 s e APl 1 3l | e = I
L&) 2 THLE F2 BN + F2 o=l
FElRsE | (B4R
[EdFef 1]

2 F2 LN A —rta )

-

ooooooooooooo

oo200000
ooo Oo01100 100 2602800000000
ooo oooooo
ooo 0 00000 (JISA1406) OO O 0O 0O 0O000O
DNPH-HLPC

O0oooooooo 0000000C00O(TEA O O 00000008 )-AHMT
oooooooooo

TVvOC TenaxTA-GC

*1O0ooooo=00000000x=3000000*x00000

-40-



2300000000

0o000D000000000

(1)000000000
0000000000000000000000000
0000000030 0000000000000 1201
00000D0000000029m¥0 0000 0.240 /hO
ooooo

(0000000000
000000000000012010000000000
000LDMOOO000O0O0OD00000000000
ooooo
0000000000000000000000000
OO09NPHOODOOOLDOOOODOOO0O0O0OOR0
00 008ppmO 0000000000000 0O0OO0O
0000000000000000000000000
0000000000000.08ppmO00000000
O0OFI0EOD0D0OOOOOOO00000000000
Oooooo0o0o0oo0

0000000000000 ODNPHOOOOOOODO
000000000000070050000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000
(3y0000000(TVOC)D O

00000000 TVOoCOOOOOODOO0000000
0O0WHOO O D300y ¢/m0 00000000000
0000000000000 1000000000000
00000000000000D00000000000
00000000000000D00000000000
0000000000000000000000000
0DooOvocOOOOODOODO00000000000
oo
(400000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000240000000002400000000
00240000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
2400000240000000000000001.03ml/
hO0ODOO0OO0OO0O00D0O000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

gb3woooogonog

20100 120100

LD LD 0o 00

oooo@) | 183 18.0 182 17.7
o000 | 67.4 74.9 67.3 745
~ 0.20

E m0000
S 0.15 B EDNPH
2 0.0 p000

O

SRy I { i
O

0 0.00 ‘

LD 0o 0o
000000000000000001201000
o 4000
£
< 3000
= 2000
(]

O
o 1000
9
> 0
LD 00 00O
goooTvoCcOOoOoooi1z01000
- 0.15
% oooo
- aonmno
O 0.10
(|
|
o 0.05
|
(|
0.00
ogdo ogo 2400000
ooo 240 0 240 0
00000000000000201000
0000
e i M
Ole g, +{C, e+ (|~} 0000 DODO
ol I

0cOt000000 (ppm) 0C,00000 (ppm)
0000Cc00000((ppm) 0000000 /h)
00 00td00(®h) OMO O 0O (ml/h)
0000Q0O OO0 (m3/h)

oo ) J-Ii'.:l'n'
oot . I—DDCDDDDDDDDDDD]DD
a 0.15
S
2
ot 0.10
O
b 0.05
O
[
o 0.00
2400 30000 ooooog

ooo 1oooo god
gboboooobooboobobobooon
U00M01200000DNPHO O

-41-



gooog

G)00000oooooooooooog
gbobooooobobobooooDbDNPHOODOODOO
gboobooooobobooboooboobobooboooo
goboooboolppmiDO0OODOODO30000O0O0O
goooooooreppmi0oonoooooonoogonO
goOooseppm 000000 O0OO0ODOOOOOOO
gboobooooobobooboooboobobooboooo
gobooooooooooon

. 000obboooBoooboooooooooog

3.1000
OoooooooooOooOoOoOooooooooOoOonn
ooooooooooooooooooooooonon
oooood

320 0000
gooooooooboooooooboooooooboobogo
gbooooooobobooboooboobobooooo
gboooobobobooboboobobobooooasn
gboooobo0booooooooooooogo
goboo0oobooim2Lbko ogooo o 200 MO
OOEDDMOSLDKOOODOOO0 600 M0 0O O BOOOM
LDKO DO 90D oonboonO4b901401902500 0
Uz2000500000015000000000000
goooooobooobooogoossooooooogoo
gboobooobooobobobooboAObOoooon
gooooo

oooooooOooooooooooOoz2000000

oooooooooooooooooooooooon

gb40000000

T HE ot oL e LA

Bl i - RC ik M 2R EE BTF R

HE R o i 27800 of
_MEHE fEie 298 H, il - YeEEpa A

I p o i e LR SN
LR

iif - F4E s -G FeIL+ St e n R

[E{ WKL} O EE FE s n 4 F2 P e

i | (k5

EEGESE) | 2 I F2 M

EOCOO

Oo70000000000

-42-



0000000000000000000000000
00000000000000000000000 240
0000000000 04060140602506 0 00 LDO O
00000000000000000000300000
D00O0O0OO0DNPHOOOOOOOOODOOOOO

O

3 0oooooa

00000000000000

()00O0O0O0O00
0000020000000000000000000
00000000000000000 122+ 10 0585+
80000000000000000000000000
0D00000O0000028F0 3F00 080000000
000007000000 12ms00000NO0O00OO
3.0m/s(NNE)J80 00 000 0.9m/s00 000 WSwWOO
000 20m/sWSW)O OO0 O0000000 M
(00000000000000
0000000000000000000000000
OODNPHOOOOOOOOOOOOOOOOOOOO
00000000000000 0.0130 0.044ppm O 00
0000000000000000000000000
0000000000000 O000O0DNPHOOOOO
0000410 0.057ppmO 00000000000 1000
0000000000000000000000000
00000000000AOODOOOOOOOOOO0
00000000000
(3y0000000000000
0000000000000000000000000
LD O O00000000000000000000
0000000AO0OO0O0OO0O0O0OOOOOOOO0OO0
000000000BOOOOOO0OOOOOOOOO
0000000000000000000000000
00000000000000000AOOODOOO
000000000000BOOOOOOOOOOOO
000000000000000000000000
0000000000000 BOOOOOOOOOOO0
0000000000000 00000000000
oooo

(900000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

0.05
0.04

0.03

SR

0.01
0.00

H—&

O00o00od(ppm)

ug ud og
gbhwooooooooobooooon

gosooogon

5 |

it i

T

AP Fa-TITEA ST - AHMT

L g

m00
[ JERN
o000

(= HREEN

0.02 0.04 0.06

00000000000 (ppm)

oosoooooDooooboooo@ooog)

5 00 mO00
2506 EOo0o0o
- 1406
406
0 0.02 0.04 0.06
0000000000 (ppm)
0000000000000 000(MDNPHD)
0.05
E o004 | T
&
S 0.03 -
O
O
o o0.01
Y 0.00

40 100 140 190 250

gb1uooooboobooboooooo

-43-



0oo0o0o0oo0obOoDbDOga2sFLb 4FL00 63m oo
jodddoouoououooooouooooooooo
gbooooooobooboboooooboboboooo
gbooooooobobooooooobobooboooboo
goooooooboboooooboobobooboooo
gboooboooboobooboobooboobooo
gbooooooobobooboooboobobooooo
goboboooobooobbooobobooobboooon
goooooobobooboboooobobooooo
goooooboobobooooobobobuooooo
gboooooooboboooooobobooboooo
gboooooooboobobon

G)0Doo00ooooooooooo

goooooooboboooooboobobouooooo
gboboboboboe0bOobDObOObOOOODOOn
goboboooobooobboooboboooboboooboo
gooooobooboboooooboobobooboooo
gooooooopogoeon 064m/DO0D0O0O0DOOODO
gbooooooobobooboooboobobooooo
gboooooooboboooooobobooboooo
gooooooobobobooooobobouooooo
goooooboobobooooobobobuooooo
gboooooooboboooobboobebonbogoon
gboooooobobooobooooobobooooboo
goooooboobobobooooobobooooo
gogoooNOoOoswsOoooooooboobooooog
goooooobooboobooboobOoboeOOO
gboobooooobobooboooboobobooboooo
gboboooobobooedbOooOoobobOoboOonoGg
gooooooboebdbobobooobOooboooo
gbooooooobobobooooboboboooboo
gboobooooobobooboooboobobooboooo
goooooooboobobon

4.00000

gbooooooobobooboooboobobooooo
gboooooooboboboooobobooboooboo
gooooooobobooboooobobooboooo
goooooooboboobooooboboboooog
gbooooooobobooboooboobobooooo
gboooooooboboooboooooboboboooboo
goooooooboboooooboobobooooo
gooooooobobobogooo

-44-

0.05
E 004 T
=
O 0.03
O
0 0.02 hd
O 1
(]}
o 001
0.00
10000 EDOD B
ooo ooo ooo
00 120000000000000000
oooo

gooooooobobbbboboooooooo ADO
gogobBOoobobOoOoobLbooobobooobobo
gogobbooobboobobooobboooobobo
gooo

gooobbbooooooooooooobbbbuooo
gooobboboooooooooooobbbbooo
0000o0oooooooooOoUoooooooooo
O0o0ooooooooooooogoooo
gooooboooooobbbbbuoooooooooo
gooobbobooooooooooobbbbuooo
O0000oooooooo300onn 0amgmiOO
O000m19970

0 0 OWHODO Air Quality Guidelines for Europe. WHO Re
0 O O gional Publi. Europe 19870 0 0000 O

gbooboo
1HO00000000(@998).000000ogooooon
oooboooboobobobobebboboobo
2)000000@1974).JIsA40600000000D00O
mooooan

3y0000((998). bOo0DDOoO0-oooouooooon
gpooooog

4)0000@1992). Oooboooooobombod
ao



