aE FMHCLOFEFREEINELHAE

4-4-4  ERET R TR ERE R
(1) HIRZLEEY
ERIEBITACEHEOTEKRBKELELOND
B, BE. KA OB EOEEREMR T E 4132,
EERAERELR 4-14, AFENFEREZE 4-15 (ZF

[\
o<

BLLPILTE R
107 r7ATEF]]

DAL LT LTEFR

- N
o o

N

1 RGE R [pg/mh]
=

5 P e (L Y oy e S
T o l—l {I_[ : [
B 413 BEAKHEEHEMR [ug/m'h] - ey | e | 2mc) ‘ 1)
ARILLZILTE K FELPILFE R
BIEIB AR == % = = BZ £F
3.0 5.6 @415 HHREEENEER
73 13.5 104
3.1 5.4
B | et 9.0 _ 35 _ BALTATE FIZBLTR, Fory—Fikt
= ADSEC X OB L0, Fo (Firdk) MY OB
n 7.9 - 3.4 - ADSEC OIEBE T sopgm’h 1AL T2 L L0,
18 11 WTHOBMMAS LREB LR R2TNDE I ER
B 181 6 5.4 10 ind, ZOBRITBESNREFICY v 7 AT AWK
sww [ g — — a9 — LTHLAE S . ABIICERIICRE T T
= k. ALBEMEORBO IR CEMEER LI L,
“ 7.3 - 2.2 - ABBLBELBEIT T To T ENEZLND,
T, B - EEETRN L OREGEEN, 1ZIER
- CHEERLTOWARELRALIE 22T D, IO
;g oo lEdMLTLFER| L FEE LTI EF M oEER ST 65,
D, |OFERPATER | o ] (2) VOCs
i PR R Y HhEELERIC M LT, oFANE L F Y
g 5 i i L Ly, AF Ly, pPransyErn s WEEEE
® 0 W1 b BEWE L Uiz, FHMMBEEENERRER 4-14
e | x# | & l " l X3 R, BHICEE B AR B AR A B
26.3°C 28.2°C[28.3°C 27.6°C)28.2°C§29.2°C 4-16 17, PERICEIT DA ACE BRI ER A X
B HE 417 TR T, AFER TOR B O R HRCEE R EFRS

H4-14 HSEIHTHRERBR

B 418 IRm T MEIRF IS ) TR
o,

% 4-14 HHBUKEEENEER (wgm’h] (FINYLTY oY)

=151 HE
BIEIBFR 73 B xH /7 3 B xH#
BZ £ % | BF % | £F | HZ | EF
4.7 41 20.9 12.2 35 2.4 6.4 59
LT
4.3 4.2 18.0 1.4 35 35 59 6.3
. 2.4 1.7 3.0 3.1 2.7 1.7 3.3 3.1
IFIAE
2.3 2.3 4.1 2.4 29 N.D. 31 3.0
. N.D. 0.9 1.7 N.D. N.D. 0.8 N.D. N.D.
oL
N.D. 0.6 N.D. N.D. N.D. N.D. N.D. N.D.
N.D. N.D. N.D. N.D. .D. .D. N.D. .D.
2FLo N.D N.[> D N.D
N.D. N.D. 0.2 N.D. N.D. N.D. N.D. N.D,
n . 0.2 N.D. 0.7 10| 04 |ND. | 19 1.7
p-aoaRutH
01 N.D, 1.6 0.8 0.5 N.D. 1.7 1.4




MEERE [ug/m*hl
> 3k

o

- == N N
h o O

MEREE [pg/m?h]
o

B B [pg/nh]
ano o3 H

o

F4E FHIILOFEFRETENERHANRE

Vo
VTN

Y 2O00I\D

E

-

2

(26.3°C) .
E4-16 EFERUSHEHBEERTHR BRD

(3) HE5F

B ORBEE L REE»L, RTPRE~OTH
SNAFMNOFEREREER L, 22T ) %HE5E
EHAIEEANOESRBEEICHT 2 E N HEREDE
BEOZETHY, X 4-1) Lok,

EF, xS,

R, = oo {4e1)
EF. xS, +EF, x§, + EF,. x8§..

EF[.‘, EF;,V, EF(j .
B, BE RIOIBMBIBEBCEE [pg/m’h]
S Sw. Se t HE\ E&i?\ f#@%ﬁﬂ'ﬁﬂ'}iﬁ@ [m2]

_________________________________________ Ry: H5# [%]
777777777777777777777777777777777777777 (N=F W C: k. B, FH)
#RE’E = ? ﬁﬁﬁEMEﬁ%;D\%ﬁﬁ%%ﬁ%$wh7»
S |El 5 S| F & FEF, TR FTATE R, PAZy, 2F ALY
Livz by z v, pPrannsfu o sHEE L, IEREED
2 E B OREBEL T TEHESERR 419 ZR-T, &
Eo¥l o ve v vxx v 4-15 IZHRERBEOR - B - KIOREEETT,
@) ' s2rey T 00y E
4-17 EFEERESELMAEENESR GE2) #4-15 K-B - -XHORETH
73 L 5 xH
_____________________ B [m?] 34.33 59.55 36.84
I #E [m] 13.40 24.23 13.40

F|R|P Z P

S| FS F |
L | L5 L |4
Mg > | a » A
a A

~ ~

~ B et <
(236°c) © (macy  E

E4-18 ZFEAFEHMECEENERR
VOCs b ARz bG8 & EfkiC, BEoEEIE
< HEIRRC VOCs HB Db de S & Hv oo b
EZ2 65, AVRNALSH TIIROBBEEI
Aro7o i, VOCs TIRIEEOMEHENME SHEE D
ERM, EREFAEFRATROSVVELTRL TV, &
fo. B BE . KFEICSHEOP THLREFREOSS

St P AT U RHECEEI BT &Moo, Lvl,

ERETIIE I EE R U< R E ME
CHRoTHWADTRMLTrOBRBEENE - T
WAV, EMEBTOBERMTHLIELD,

SR ED H RS LSBT A EERIIAE
MEERESIFESE Lo, LL, BROT7TE
FFAFE FIZBITAEDEESNEVIELRL T
7. TR, TERFFAFE FOEDBEIRE SR,
FEHOBEIEITVETH oD THY, EEOKRIL
LFALTE FIZoWTHRIETHER VWIS, Zhic
# LT VOCsIZHI1T 5% 5 FITEE L RHOFIED 80%
LEAR B, ELLOHRENRTPBEIZEZ DT
IEV, %0 EHOT7a-U b ARS
MMEEEEL LTRSS, B, KMo =1y
o AMbidEE LT VOCs BE L, KPiRFEicy
ERIFLTCHWAEEZEZIOLND,



HAE FHCLAFEIREEZNETERE

‘oF oE ox%

AL LFILTFEF E

TRFFATFER B
=i

[P S B!

IFARVEY

poaopsuty [Pl

. ﬁﬁmﬂ' -

RUVLFLFER pEE

FEMPILTER flssad

P

[P P EVIE TR

TFNARLEY et

poannALYy [EERLL . for e

29

0% 20% 40% 80% 80% 100%

445 BMRBAE
H2EL Y, PFT MBI OMRRICHET 2RERE
ARy TH T F—VOC-SDO YT T
A FRERN, E420, 21 L0, 1BEEEE 203
ek 2 HOEBEFNFNDG, BRERE BB EE
BIEEHE LI E I U, ENEROROEEHRIE
23 4-16, 17127 T, BHE - BEOEEEFEL R 4-18
iz, MEEHEHFBEREER4-19ITTT,

- Zone2 3 '

Qz,.1 M Qoo
fChe 1

Coc2 E Hx Q20

Zone1 Qo

a Moc | A

" B ..

Cﬂrﬂ EOC 1F

Zonel Oc : Q;1Co,— Q1 Cout — Q1 :C00™ ~Mac
Hx ' Q,1Cue— Q1 0Chr — Q4 2C11=0
Zone2 Oc: Q,,Coc—Q;0C00—@2:1Co=0
Hx © Q; 2Cp — Q. 0Che = Q. 1Cke™ ~ My
Qo1 =Q 0+ Qy ;= Qs 4
Qp2=Q;0+Q; 1~ Q4
420 HEHAIHERR

B 4-19 FHE5=*

TR REA RO SIIAREAR, (EE
SEOBSEIERESOANEDY 5% T, BRE
Bz OEFRIIHTIAREARDE
BEFLTVS,

Mpx
1
BHx 3
= Zone2
Qa1 Mix M Qo>
E Ciiz 1 ﬂ '
Coz B Hx B Hx Q20
Zone1 Qo1
MOc MOc I '
Q1'2 ﬂ CHx1 ﬂ ﬂ Q1-0
Coc B Oc E Oc 1F

Zonel Oc: Q;Co™ Q1 0C00— Q) 2Cou=~ Mo,
Hx : Q, Cpo=Q oCrht — Qy 2C41s=0
Zone2 Oc: Q,,Cpu,—Q;0C00—Q;1Co,=0
Hx : Q1.2CHx1_Qz,ocua“Qz,1CHx2=_ M,
Q. 1=Q, 5+Q, ,—Q,,
Q= Qy 0+ Q1 —Qy
H4-21 ZFHEEER



FAE FHCLOIFEFREZZNELSEHE

£4-16 HFEICHTLEEORSBEHBR Imh] R4-17 EFIIBTHEEOBRTBEHBER [mh]

Qg Qo Qi Qz 4 Qz0 Qo> Qo Qo1 Q, Qa4 Qz0 Qo2

484.8 130 2 357 -88 267 39 50 15 3 32 20

XP|ARHNAOLDRR4-200EMA GRS THEI- LR,

%418 REWRUBZESHE

B [m’] gt [m?] XH# [m’] | ZEHE [m°]
mE DF-956-A | DXD-856-A | VL1109B VL1109B
1 B2 29.58 — 61.29 32.64 136.29
A= 13.39 — 20.93 13.39 29.48
2 ek 18.83 38.52 123.76 63.21 132.62
=R —_ 34.33 59.55 36.84 75.53
IBE2E 23.69 — 38.13 23.69 77.02
Zone 1
29.58 — 61.29 32.64 136.29
(188
Zone 2
42.52 38.52 161.89 86.90 209.64
(2,38
2k 72.10 38.52 213.18 119.54 345.93
F4-19 BEBRSUEER
J— 1B 2, 3R £ (3459 m%
=R 5 1A EF 2F HF £% 2F £%
BEE (mh] 130 50 355 20 485 70
BrE% (@] 1.0 0.4 1.7 0.1 1.4 0.2

B 4-20,21, F4-16~19 L v B L TEAS L
Lt oa 422 12587,

422 HAYZESRE [m¥h]



4B EHCIONEFREEENERNRRE

HREID ROLIBIENELD,

(1) SEMICEFICHITEAFZOFIRIEN/N
¢, ETV v /HERRTLBOAE L IICEED
HEMIZIT> TWEBSELAFRBIOLDITLAE
<0 BIEFLEELTF-TWAEERTRSLEMR
(2 1) (HREE. EE (B BRK2LICED-
it THAZEEHETH S,

(2) EFEIHRBCLVEMBBRINLILCL
) REOESH | BOEZICBE LT EFEhy
5, ¥, AFFFKEFEICLVERSED S, 1R
OLEEFRE2IZBEH N TN RFHDN DL,

(3) R L EFEEOBIEIREORNPEER L T,
H#EEOREEBEOREETHD 05 EBAT
WEEEICH L, AFREIKEEOGREAELbGRNE
BITEEHHEN . ADWVARWEERL D LEROES
BEEBEPEL feoTz,

(4) EFENCHRIENEEHINOIER
TR EDREPLLEAAER LD THSH, PFT
WEEARBLEORE Y —/Z0EDTHOTH-
7o O C, 2EENZ PFT PR BT EE - TV LD
& 3hd,

(5) PFTHEBOARBEBEZFLAFTRRLID,
#75—@ PFTBERN, EFZ:dbil, £F13%
pafninth, HARMICHREARICHBERERM L
LEZLNLS, @) THHELMEBY, SRIIHERC
PFT MR & Vo 79— 2B L, BEOY 7T —
MERNLERHAER L CERZRAE A BN
TEHILICTFEERRITOILERDD,

4-4-6 FRRHPRE

RALFLFE K, PTERTAFE F, bz,
p-PransrErOaWEIZOWT, EECRIEL
FREREIBHOBEE»S 1B (R, 2,38 (B
M) oRMAEOTFHIRTRELZELLZ, KE&o
EAWER Y TAY Y T OEHE L, TR
BEEE 423 &b &z, RN 4-2), (43) »HRDT,
FRNFROHMBEBTATFHRPREL ZAEZH
L bLOEK 425261277,

RALTAF e Kk A8 i, MBGEEI
ME A 0, REARNEL Ok VL CEEYEIT Y,
FIT, BH~ORFELERE L, Carbonyl-ADSEC T
ToHBE BRI ERE R ARIE LT,

xR (4-4), (4-5) HHA 4-6) BBLNhD, 22T
a=0.1 L{EET S & ADSEC JERFD EF, n, L &AW
TH (4-6) LD CeABRHHND, ZDCe EAHNT,
HER0BREEEE n, REAFTEL L2 L A 4-5)
ARAL CAROBNE, BHLULAZ CEU, n’, LK

DHRESHERECHEEF AR 4-4) X RDBbND,
HECEERECERLE L, nfi, RBELATAT
EREFTERTAFE FOEBBE L FMEELF 420

R,

-

Qo2
Qa0

Qo1
Qio

E4-23 FPHRRREEHAE

—Cy (Qot@a1) +Q02Co+ 0 C=—M,

—Cy (QigtO12) +00,CotQ21C=—M,
Cy: WED Zone N DEIPBE [pg/m']
My BB D Zone N O E [pg/hl
(N=1:1FF, N=2:2,3B, N=0:FEHN)

- (4-2)
- (4-3)

Fec R cee {4-4)
L

i=_l_ Lﬁ PO (4_5)

C Ce aCe L

Ce=(aL+nj.EF°L cve (4-6)
al H

Ce : THg#E [pg/m’]
L: ABAFE [mYm’]
o : BURFEEL [m/]

C: R EE (ugm']
EF : BgoEE [ng/m*h]
n o BREE [E/]

#4220 HECEEHEBESHS

10 GE=) 2,3 (ERD
xH KB | B | XH
L"m¥m°1 | 02| 04| 02{02]| 02| 08} 04
n' [E/h] 10110 10| 17 | 1.7 {17 | 17

ERMEEF |
#HIE & EF’

EM{E EF
#hIiE {8 EF
EF : HBUEEHMIERE [pg/m’h]

L &SAEROEERICRT 3RBEAFEImYm’]
n o BRREEERNE [B/h]




'S
o

W
j=

10
0 i ‘
LN | 7+ LN !?th
t
FLSFE R ‘ TATEE | FATEE | FAFEF
i 1B () | 2 3B CERD
B4-25 RLLFZALTER - P MFLTER
FHRDRE
40
e ||mmmizoFam
"'6,30 ,,,,,,,,,,,,,,,,,,,,,
=
PN
H
LT O Ee—
% _
'S
’ |
bAZ> | p-Z4Do0O| MLIY [ pUionO
i Aty | At
1 (RE) 2, 3R (BRI

FARDRE [ugm")
2]
o

BAE FEHILLOFEFREEENEIERE

B ENE O TR |

-

H426 bILIv-p-UHyanRsELFRShERE

FIVATNATE BE bAoAz T, EllEe
THIESTVEEZ R L TWAZ LG, SPEEICE
UWNTK - BE - RIFOBMBkO{LEGE R KT s % &
HTHHEBEZLNE, 2,307V FFAFE B
p-Y 7 R AT ONTIE, EEE E TRIEOE
POK[PREORERBEMLUANZER S THZ LM
Frolc, EEEBRECKELD, o 0MEIX
AP ETEHRSOEBERELZFITWEEEL
LD, BHEXOTASRTRETENELY &
KBILIEL Apa T D, 20 bhb, 5%EEIC L
S THRAGEBBAFANDEFEHRP2BERLT IS
NERBE~ORBIIRENNETHS,

45 F&8

1} BEEOVy 7Y XAE~OELRB T E
Mh | B AR O L DO - K AR~
DRFEDR I BT,

2) RN ATATE FERICELTIIERM, s
RO DRBORED, BE L RIFOMD 2 fi35 < i e
T,

3) M ZELTHE, MoWEIc R TESEN.
LAZIHTTOREN N E Mo,

4) REMEELEETL L BHoT7o—U 2 Zn
SIXANR=AACEHNEE LTHRE L, B - X4
DE=A7mZANGIEELELTVOCs AL TWA
EER LRI,

5) TEMIATE R p¥Zrnr¥oizont
B BEYLLOREICESERLY bAEEARICLS
FERKEVZ LBSGhoT,

6) RBEEVEERMIAZKZTT0EIENE,
BRDERLDY v 7T AR EIC DN TIEFASIC
REDBH LN, 7220, 4Z0EF2ETOBREE
BT 020M THY, INEWETH-,

7). BELEAFETI. EROMN, BRERIIAE
REWRRONZ, BRNEREEYE LS LT, B0
LR Lo REAROORS,

[&EXmk]

1) BT, EHEE, BHAER FAEN, BUH
—, Ny UTREERERACEENESETEG Fo 1
~PAABREFSFHBERERESLE D2, 2002,
pp837-844

2)  HBHT—, “NIF v - ADPAC T
Tt M., VOC HEEOREICEATIHE T 9,
A AR RS EEBEE D-2, 2002, pp867-868
3)  EhZedE, “BREEEEER 2T AHE
AT B HE O R AR o VERLIR 1



w5 B REEETHICEDS
HNZEE R OLEWEERIC L B
AR R OB




%5 EREESTHCELAENERTOFDEER L5 EKEBMRAOERE

$58 REZEFUBELIZNEZIFOLENEERICLD
FREZENRORBE

Review of Information on the Biological Effects due to Exposure to Indoor Air
Chemical Substances and their Prospective Health Effects

Sick House Syndrome (SHS), arising from Volatile Organic Compounds (VOCs) exhaled by certain building
materials, has been well documented. Various factors of SHS have been reported, but it is very difficult to
clarify the main factor. In 2001, we reported about the effect of chemical substance on health. We can get
the informations from them, because the recommended permissible level of indivisual material is setting on

the basis of past documents. However, it is supposed that not only the exposure concentrations itself but also

the stress by mental factors or a personal atopy factor can induce subjective symptoms particularly

psychosomatic ones. It is necessary to investigate relevance between subjective symptoms of workers and

real measurement results. () We made a questionnaire io investigate subjective symptoms. @ We
investigated the health effect of formaldehyde (3We measured VOCs level in a new building by a PC method
of construction and compared with VOCs level in conventional houses and those in buildings.

KEYWORDS: Sick House Syndrome, Volatile Organic Compounds, Formaldehyde, Health Effect
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(SBS is the occurrence of specific symptoms with
unspecified aetiology, and are experienced by people
while working or living in a particular building, but
which disappear afier they leave it.)
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