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%3] o] = ISIAQ(International Society of In-
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LEEAR FEE F vk WLEE FE
AFak i, e davts, 3%, 2dA
SoA miEete Hriavt dlo] FHH, 539
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SEENAS AFsA Hofste Aol He
itk g AY ez 28 ¥
‘r}o%-J Z4F 719, '], AFAA, 7t

» AFRZIZL 31 RsEA, A T8 B
—)F— Slow, 9HEARE WY Wt 54
ZTRol g3tn °‘E} 53], AW 38 E e
Zgste 4EdR Fde HE AAFo=
A7 Ha e otxwAEH)SY 4F
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47181 (VOCs ; Volatile Organic  Com-

pounds)st ¥ EH 8= (HCHO), dwels
o] 7R E3I Y= T o] AL »
o1 o]q

E 25 Aoz yehbs dAyed 2
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2 2 A% AYE Roluw ol 34
o] Al HHE A& 13;%(5135
Sick Building Syndrome)o] &} <]t {

Asia
Europe C;tf::r (excl. Japan)
{exci. Scand.) 10 %

16 %

Scandinavia
13%

Japan

USA+Canada 44 %

12 %
Australia

2%

(a) #7HAe) A9 £X

Perceptions

Ventilation 4% Measurement
14 % 20%

Controt
technology
18 %

Thermmat
comiort
14 %

Modeling Health effects
10 % Exposure 15 %
5%
Theory Residences

23% 23%

Schools
Al 5%
environments

13%
Large

Hospitals buildings
2% 6 %
Laboratory Special e
studies environments

14 % 4%
(b) P =T Fopd T&
a2 1 Indoor Air '96 AJIXIL] X|HY 2
zo 2oi WHE=F
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1. Foid YE =F ey

T o Oral Presentation |Poster Presentation Total

Randon & ETS 12 14 26

VoC 25 26 51

Indoor Air Pollutant SPM 12 ! 1
Aerosol 11 17 28

Odor 10 18 27

2 A 70 81 151

HVAC System for Improving 1AQ 33 46 79
Respiratory 5 3 8

Healt Effect Allergy 6 8 14
Epidemiology 12 18 30

Microbes 15 31 46
Science & Engineering 23 24 47
Metrology 10 20 30
Maintenance 10 18 28
Environment and Occupant Hygeine 12 12 24
Psychological Problems 13 12 25

B2 df 37159 2LHEHS s MAIRZATIF(WHO)L X|F

+ B A FrEe edwn WHO Guides
3% 2A(RSP) 10~150 pg/nd 70(24h) pg/nd
NO2 20~40 pg/ni 200(1h), 40 — 50(lyear) pg/ni
Co2 1000~11.000 ppm 1,000(8h) ppm
S02 10 ~ 80 wg/rd 125(24h), 50(1lyear) pg/mi
03 10 ~ 100 pg/ni 120(8h) sg/ni
HCHO 20 ~ 60 pg/ni 100(0.5h) peg/nd
A 2 ~ 20 pg/nt -
gE 3 ~ 75 Bo/ni 100 Bq/ni
A1 (Asbestos) 102~104 F/ni el B3
AR 8 (mmmF) 102~104 F/ni Tgd B
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AG & FE7E Aoz HaHa o
HZoe F92H(Active Smoker)¥gh o}y
o wilE A 93 90 A Al
Az FA9 Do) dertel dig a4, &
7+ & A (Passive Smoking) X 3#4AEFA
(Environmental Tobacco Smoking : ETS) 2}
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Spengler &4

5 & vz Harvard W&y
TER AlA 134 1774
FoEAl g FrIedEd A A
d =2E549 AUBRAHELNS A 2
£ g3y ch(Vol, p. 931). £ AFoAE
NO, Passive Sampler& o] &3l AlA F&
EAIY ARRA ZRAE ddoz d e
SHEEHY dFE HYrstyl AT FEAT
olw, #¥, ztthiuler 7}, wlx T

Ao vima e edFER BN 9
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X3

X

of AN &
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2) gy 77|80H(VOCs)

FEY RrI8ve AWFr] FAA dA
% ]

9} QAo AFE FEdles LEEAE g
Hu Aok £2+9] AFH AAAES] A=
dd3 o AFAFTN s fEEY,
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=

VOCs 222 54 ! A3 7)
[e]

O

éﬂﬂ‘# A WEAs=
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WY=L At Fr)1seEEd
VOCsell ti& 7hel 29%
A Adsrie] AHA

A% F TVOCs%& H7thst
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ojReA  Atg"E AFARREH W
SVOCs(Semi Volatile Organic compounds)
o d& A7= Ay Ack {7]sEEHE
o Frke dde 2dEEE ¥ /19
edxree BS(/0 ratio)® Yyehja
o, BE 1/0¥] 1.3~15 AzdA #H3}
3t Ao BuEal .

O

199 221, AlE & BT A ENA
H  Microbial Volatile Organic Com-
pounds(MVOCs)9) ¥E7} Z7)8ts RoR
253 ok, Adle) VOCs w%7F 718
A4l A FrNEAN dE Bl @
AHetA Frbeshe oz BaEa 3lod,
MVOCs EZo] 78 —’F% WA e} B=7h
A vehd Qo AHAEolU, BEFAL
g vld AdEoA 53 VOCS T=7F =4
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E7F @A H3=5 Sl
£Y o EMYY I VOCs B4 dAde
AEAA, AW 7h, AAFEE, AR
255 W% oFsn, VOCs 249 od%
AT B0l ™

Yeid A4 wrozRy

o 7tzte] Bl v goz EASE W

HE olgHT Ut o] YR FAH|§ol
Bol 2aHE @3ol o VOCs E4d
W g JEE E&

. VOCs 42 18 F&Ad F3Fsies
Active Sampler®} Passive Samplero] 2]3)
£33l FEE P4 o) REgos
ol =M, viuA HYHE stFozm FHo| 7}
3ttt VOCs £4¢ A4 &A3es Wil
+ NDIRH# FTIRETo] dem F7]1%9]
VOCs 55°) Wste 7% + ok
A7l FollAl VOss g8 g
dTEH WHO 8 AHF=3 /1 114
7HEU) Y 1470 AF7|de A gFoz F3
%91 “Indoor Air Quality and its Impact on
Man”¢] @x#A7t &4 (Vol. 2, p. 639,
Vol 3, p. 83)5I%ith. AW A Ay
A& Hotslr] $dte AFAA e VOCs
279} HVAC Alzdl, Q4 Fozre

g2 28 $25E E4(Vol 2, P. 651, Vol.
3, p. 53)Eo] ¥wREHI o (Vol. 2, p. 645),
AiigEd ©e VOCs Bdeol & 549
B3 E RAFE A5 (Vol. 2, p. 659) % &
EH 28 38 2719 AE AEY) dig
HCHO ¥xe9] A ¥z& uvehl Hoz
AEAEANA AU F7] 59 VOCs & &
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%
> I adsorption tube

[ateral 3 /l l Material 3
- Material 2
LMmrI-( 2 == | Test chamber pU"\PD’_‘ azer
Matertal 1 Material 1
Chemical quantification of emissions Sensory characterization of
Emission ratey emigsions

Component A: X mglmz-l
Component B: ¥ mgim2.s

| — // |

Emission modet {chemical) Ventilation mode! Emission model (sensory) Perception model

N E &~ I %

e

e

T

Calculated concentrations Calculated perceived air
of chemicals in a space quality in a space
Component A: g mg/m3

Component B: p mg/m3

T e
1R g

Assessments

* Toxic effects
« Scnsory cffects

O8 2 ZAEXAet duETie 2¥Ed "ot Uy

LT SETVN () M—

a8 3 ASFE{S| Auuislol mE HCHO S5 i3}
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E 3. HaXN 58Y TVOC $E 2T
Maximum Minimum Average
No. of
Product Class EF rvoc EF rvoc EF 1voc
Samples
(ng/m*h) | (pg/m*-h) | (pg/m*h)
Carpet 7 56223 18 14896
Vinyl Flooring 5 9408 948 3425
Particleboard with Coatings 1 — — 114
Composite Wood Product Assemblies 4 1378 459 737
Low Emitting Paint @ 120hr 2 42 9 26
Conventional Paing @ 120 hr 2 308 243 276
Cellualr Plastic Insulation 2 68 45 57
Structural Composite Wood Products 3 386 55 228
Interior Plywood (Coated) 1 — — 170
Carpet Underpad 2 856 33 445
MDF with Coatings 4 835 57 340
General Interior Finishing Materials 4 479 21 219
Aol EA TdEA, o, He, bt S99 7F AAE D dow, AFr] Feo 29w
HEAll 32 1880, x&Lu =} & & Wb 5 e E e AER A7y
T8 AFA4e ded AE58e0r x2 i gtk "Wiwkz Foje] P.O. Fanger Z4E
FeF= JANE AU PESR, $2FE  Oe Decipololets WHE Agsha Ay
Azbel Wil AA S astn B3 SR eduug A7 4 U= AEE Adstn
w2 o LEFo] Frhss 5AE Ad o A
BHo R ZTEYHIEE R FRo w4 AYZ7] 9 WAe Fd8E dEUdd¥e
L xEEHAE A w5 Z, B B9 s F&ste Bsdatd o8 2 54& #Hrhst
g =713 AN =2EAL ASE U)E, A ok AW37] Fof WANE SHFoEHN
TE, oA g, T, EUS, 978 5o Ay eEEEE FE BEHE dAe 2R
LA ia= 4E 2AE F Aok 2744 AFA WA
o AA7E =7 AT Alele] A@HAE
3) Al (Odor) et low, 53 due CO, Fxst
A3 Abolols w2 ool Yehda 9o
AlF7le A B4 e 284 Ax= v, Adie) CO Fxot gl daje Alelo=
A FUs WEoZ FA(Odor) 9] = FEBAZ 2A YGepdA g Qi Aue]



BHEde sxet dAjAloldls 53] o8
2 AEANA FBARAT FRHEA JeEgh

Wint=zr 9] Fanger S(Vol 4, p. 307)& Al
W oBr1RS dABES ARAE EAISA
3}

#7138, LEde] FREAFAA, A4H,
ETS S)¢tel da4de Ao, 24

oz RE HEHE L9EAY 25, §5
o] g A d7ZEA(Vol 4, p.
349) & XY UEF=9 Walpot: =)
VESG FHHE FolA WA Bae Hast
3t W T AR . 24w
Bornehag(Vol. 4, p. 324)= £33z E uled
A zEe dAe sEoe BAE Hohe
EES TEIGY. 29dE AR R
25 4% L9EH(GFE VOCs &
) dA Y AEA, AlEF Adusie |
Al Frete] A Bol #3 d7EAE

[

¥

4) RREHT MRM 27(SPM: Sus-

pended Particulate Matters)

A Fr1ge] BREAL YAl 150um
olgtelH, R zRE FUH= AFA o
oju}f Aule] F4, darta Foz 2A4d
Edo o8 #xlo X FAE e
e AW AAdze) 557 A%L B3
o AA] FEFE WA, olmf B U7
oA wet AAe] H& Bz oA FHrhd

Q

& FHe] JRe AxIGe] dEgel o
ZEb A "ot

339 Kemp(vol. 1, p. 571) & A%
AES dAez AU FHEXNY 528
Al er, #39 F=s PM 10 (5&
B2)9o AL 12—-192me/m, PM 2.5
14—230g/m* H 9 ollA B3t 9l
% Dingle & Fd9] FtENA HEE=
248l FAE(F3 11,9008/m?),
(221g/m*) T9o FE&H HAEHI
Roe g Bustzn vk f-eivete] 7
T AMRA B9 Hule 9o B
Hetel 93 2Alo 23
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Ao} BT R e Helol A 2453 e,
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G AH9 wyh 13014 HAE £
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| A o] @o] BeHo] k. YW
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. 3 HVAC ]é_Eé}/] Air FllterU(
Ductjol A gd@stes MaFFd FFolF9
S wek AF=iol ol #HAHJUT
¥ 45 =49 Neumeisterso] sl Air
Filtero| x| A 213l A& gt E4&
ZAFE off (Vol. 3, p. 125)8 HoZErh E3
xzgk A9l Derangere L Z7AZx}FA(Vol. 3,
p. 143)14 ZAste AFFe FrbEe
A At Aok, dE o] Wadanabe: %79
EAA AEY YAEE gz EFRA}
H HAedatded o EA4& dxse

-

o, 2 9% 9
9] Dust Mite2] R.%,’E, e ZANE =R Eo

I g
6) 2} =(Radon)

HZ FAZ H3 de BEe Skl
agHd  oste]  HEY
Daughter) & A8, o] dFL
obd wmiAlE QJAZ Hol FolEo HZEY
71&2 o &3 alg WES] o
g LYE wole Ao 5
B, #HT wFolut FH FolA o
Ao Friedel #HdE HF
gHE vtas F7IEG 9uu R mE el
AR 7irke] EAs, st ot FE 9
Astdd UE B BAH 37 o2 W
Z¥o Az Fitdr.

A 37159 BE sxe IUiER A8

2 EAd wgl g2A yeldth 538 F4
& B AUA #BE = 24 &3
HE IrtlAde ddsd AARHEE FYHs
ool gt F2 AFoRRY UEE HE
of os] AW FrF HE vEA TE
mxw, 1 gi= AFAANZEE HEHE
BEE FAG £ gtk AFo2FEH UE
He #E vEe AFol $EhEold SEol
wol §4942 &4 Usgus, Am 59
% Bo/m7AAE WEE 4 Stk dubdoe
2 AzxzAgME 30 Boy/m® A= FE
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o] ZAE F8 HuU9 Radon ¥ 15~
424Bg/m* A== dveivdu o #lE9
Pugh(Vol. 1, p. 135) §&
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o] Eg Esld AUz ¥25:= Radond]

549 #E Fo AasHE AEE o|EFHL
2 d4FE F dE e TEIMY FH

9] Tian, Y¥¢] Yamanishi 5& 37|}
"—‘]LH Radon #x9o ¥gle] @3l HHEH

, A#=9] Kokotti 52 FHUFEEZ 9
%= Radon® ZA2E F3 ZxAlstgrch
9] Woolliscroft, w}=¢} Grimsrud %
Fe o] et diste] 2w =] AR
A AALEY old AT AALHAE FH,
ZAbsle] st

flo o2

# 4. OfojZE HI o M7 5T #HE

In the air (n=230) Bacteria Moulds Yeasts

Before the prefilters 1143 CFU/m? 555CFU/m? 759CFU/m?*
After the prefilters 158 CFU/m? 87CFU/m?® 161CFU/m?®
Difference 985 CFU/m? 468CFU/m? 598CFU/m?

Air flow intake of the HVAC system
Number of air filters in the HVAC system

120,000m3/h(mean utilization 60% )
30 air filters

Service life of the filters 2860 hours

On the air filters CFU/air filter

1) Expected value" 6.7 x 10° 3.2x10° 4.1x10°
2) Real value

a) Fiberglass cassette filter (17m?) 9.3x10° 3.9x10° 6.8x10°
b) Synthetic fiber pocket filter (5.6m?) 9.2x10° 3.0x 107 2.2x10°
¢) Cellulose fiber cassette filter (16m?) 15.2x10° 3.0x107 1.6 x10°
Mean value 11.3%10° 3.3x 107 3.5x10°
Ratio (1 to 27) 1:600 1:100 1:11,550

1 Calculated from the Difference of the Concentration of Air—Borne Organisms for a 13—month
Service Life

¥ Mean Value from 2 a—c



