YNU i rREZ A%

20134 5H428H
FI5EL o YR (ENELFER) MEICET SRS
hREFFSHSSMOM AESRHE

9N RIER BB E O R BT
R ENEERAEE-f5EHE

REEIKRFRFPRFREHERHERER
TH BH

snakai@ynu.ac.jp

www.ynu.ac.jp

BYNDER S R S e e N O

*‘/*‘/7/\rbxa*m'ﬂ%}-%%d)ﬂﬁﬂgnﬂﬁ




=
R GEE?) DIE{E

IEEMEBBUE. VI /\IREREHDNEZD
hDEEHEEICE &, FIRIEE. RREZROERA,
TR R ORI D-HICE, ERNREBEES
TN DEEFHEZITOIVLELHSD

Tl
Az, VD, ECT.EDESIZRIETHMI?

cf. RILLFILTER? VOC?
BE.$R.BE? HALVIEIEN?
SRS ? SHRE?

L EREE
(REA)

s, 3 ZER->TLNSEZ




iR e fEK REIEGRE ) DERRE
O O O O O

DIREE SER DR
DR TR ET
QMRTEEGERICE
DI EBIKRE
MNEZRLTLNDD
MR ET

YNU sirET A%

Active,Passivefff FHBITEFER (BEA)
——
/ 38.6 ppb

A

BE
(ppb or 1 g/m%)
(4% ]
o

20

1 Active

Passive
22.2 ppb 0
bﬁb
&
é”'\

¢

ERBIRFICHRILLATILTE FEEN—EM
= ER LTLNE,




YNU #rEL A%

FITEFEEEMOEARERLERKORBEEA)

80 16
70 - 14
60 12
E 50 | [3s. 6ppb 110 #
i s 7\ i
® 40 | | s
30 6
20 4
10 2
0 \ 0
\QQ q:\‘\w‘b \\l‘l:\-\ q"\'\9-\ ‘b\m@ %\‘1:0 \‘\:D Q\Q&\ \\\‘D Active, Passive
A\ R B A 6 FA I 78 SE i =]
i SRR BN T
~ \m\ S ¢ & & & & W ETRLLATLFEF
& O & © > & <°> & & mmFerTLFEF
£ & € & ¢ &£ § & —— R O A M
BEANREERTEHER
14 -
fml
= 12 | —
m ¢ RILLT LTER
i B FHERTLFER
Z 08 —_— ARLTY
f N
Etl 06 - - 1| XIFIAEY
Elg & Xmp-F Ly
% 04 | : e FILY
2= . e * : o
<02 e L —p-UHOOAUEY
= E B e A t t d A ¢
0o & x % ¥ % B B T X x &
A BCDEFGH I J K
BE

TN ETIREEZ TEISf-.

BABREEZENRERIETRULEGCG] 4EEHELL) . BEEBOp-Co/0O0O~Y
ENREICETIREARBRELEBRLTHERETH =Y,




BREE. ABRSLUXNEK. REDER

#Z% A B € D E F G H [ K
RES/I58HE 0.13 025 021 0.08 0.01 0.04 0.09 0.06 0.19 0.07
@B O x O O O O O O O o°
By O x xXx O x x O x x O
EEMEOHER O O ((xN O O O O [x @)
fELK (20051 H) 1 1 1 1 I 1T g |

It EREIBIGIZIECGCTE, BAEOTEELE
LA5ZET. BRIERDIFERIIEZEH S,
FEMEZHRTETOVEVLWERITEEERDIFE
LTULVEL, (BECHIIERYMEINNROAT4RT
HAH-OREDLEHLLY )

LY B EBUE D EEFEDPOMS (Profile of Mood
States)DfFR 7 H (N—RFMVEHE)

100
90
80 F
70 |
60 |

e

oF 50 |

|_
40 t
30 f
20 f

10

0 1 1 1 1 1

BEFR 150 BUBE  ES "% L
SERA R, M50, MYME. KH. Bil— THR/RAIUEL
AR FRHEFERKVEND




Rl R R

"

iy
i
op
il
2
e
ik
B

=E{E-15EtHE

BN O s e SRR e T i PR
Indoor Air Quality Standards in Taiwan -

for any closed or semi-closed space in buildings used by the public,
and any mass transportation space that carries passengers

RILLTILTER 100 pg/m3 (1 hr)
Neoc? 0.56 ppm (1 hr)
& T HE 1000 CFU/m3
Fi= 1000 CFU/m3
PM., 75 ug/m3 (24 hrs)
PM, . 35 ug/m3 (24 hrs)
CO, 1000 ppm (8 hrs)
CO 9 ppm (8 hrs)
O, 0.06 ppm (8 hrs)

TVOC: A2 FLIY, LD AT FILRUEY  AFLY AEERE. YO0/
Lo1.2-oo0ans s 1.4-Co0aRuEy . o0o0r4y  FrS4200ITFL
. M)oO0IFLUODOESEEE



Comparison of IAQ Act by Ministry (Korea

Ministry of

3 Ministry of Ministry of Ministry
Minist I%:z;o::;u:t Environment Health and Construction and Ministry of
y uality “Act on indoor air Welfare Transportation Labor “Act for
Pollutants mang i quality “Act on “Act on industrial
i de onher management in management for management in health”
spagce” public facilities” public health” parking”
PM,q 150ug/m?3 100 ~ 200ug/m3 150ug/m? — 150ug/m®
cO 25ppm 10 ~ 25ppm 25ppm 50ppm 10ppm
CO, 1000ppm 1000ppm 1000ppm ae 1000ppm
S0, 0.25ppm - - e e
NO, 0.15ppm 0.05~ 0.3ppm — — —
HCHO 0.1ppm 120pg/m? = = 0.1ppm
Pb 3upg/m? = = i e
Total
suspended = 800CFU/m? = — —
bacteria
Radon — 4pCill = L 15
VOCg - 400 ~ 1000pg/m? — - —
Asbestos = 0.01/cc = — —
O, — 0.06 ~ 0.08ppm - — -

2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwandt)

—
Standards for Indoor Pollutants in Public Facilities

(Korea)
Underground Medical centers,
Public Facilities | stations /shopping Childcare centers, :
; Indoor parking
malls, Nursing homes, S
Pollutants bus terminals, maternity recuperation
railway stations, etc. centers, etc.
PM,q (Hg/m?) 150 or less 100 or less 200 or less
CO, (ppm) 1,000 or less
Control haltornel g 120 or less
Standards (Mg/m?)
Airborne Bacteria
(CFU/m?) — 800 or less -
CO (ppm) 10 or less 25 or less
NO, (ppm) 0.05 or less 0.30 or less
Rn (pCi/L) 4.0 or less
Recomm-
ended VOC (pg/m?d) 500 or less 400 or less 1,000 or less
Standards .
Asbestos (unit/cc) 0.01 or less
Ozone (ppm) 0.06 or less 0.08 or less

I e T e e S T R e D e e T i e B R e e e e
2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwandt)
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IAQ Management for New Collective Housing
(Korea)

New Collective Housing : Apartments, row’
houses and dormitories of more than 100

households
- Apply to approved construction or business since May 20,2004

Constructor’s obligation to measure and report

New IAQ
Collective - Recommended standards for 6 Pollutants including
Housing formaldehyde and 5 VOCs.

Restriction on the use of pollutant-releasing
construction materials

Installation of air ventilators in new collective
housing (including remodeled houses)

2012 International Workshop on Indoor Air Quality,-National Cheng Kung University, Tainan, Taiwand: Y

T R e R,

(1) Constructor’s obligation to measure and report indoor air quality

Subject
to

Gbligation \

Gnalty

2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwand:t)

Apartments, row houses and dormitories of
more than 100 households

6 Pollutants including formaldehyde and VOCs

Measure, announce and report indoor air quality

-Announce : on Bulletin board or anywhere easily
noticeable for 60 days starting from 3 days before
tenants move in

-Report to mayor or heads of counties and districts

Anyone not measuring / reporting or falsely
reporting
(fine of under 5 million won)




TR A e R S T

(2) Recommended standards for IAQ in new collective housing

@ To provide basis for assessing the appropriateness of indoor
air quality measured / reported by the constructor and
encourage voluntary use of environment-friendly
construction materials

2% '05.5.31 Laid the foundation for setting recommended standards in the Act
#% '05.12.30 Established recommended standards in enforcement regulations of the Act

Bolliftaris Concentration Pollltants Concentration
(Hg/m?) (Mg/m3)
Formaldehyde 210 or less Ethylbenzene 360 or less
Benzene 30 or less Xylene 700 or less
Toluene 1,000 or less Styrene 300 or less

*¢ Recommended standards for existing housing are set in foreign countries
#¢ Measured with closed windows for 5 hours after 30 mins of ventilation

2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwand )

A e T
IAQ Management for pollution sources

Restriction on the use of pollutant-releasing construction materials

@ Encourage use of environment-friendly construction materials in
new construction and renovation

¥ Restrict use of construction materials exceeding standards of
formaldehyde and VOCs release in public facilities, collective
housing, and schools

slapdard fo; Iglease Adhesives Materials in general
(mg/m=4.h)
Formaldehyde 4 or more 1.25 or more
VOCs 10 or more 4 or more

¢ Materials in general : construction materials used for the interior of
buildings like wallpaper, paint, flooring materials, timber
2¢ VOCs mean Total Volatile Organic Compounds

P A Aa T i A A e ST O AN S R RIS G N S A SIS B T e ISR SIS S IV L VS P AT Y I R Tl LA T IS AT R T SIS Pt 3 S AR T A
2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwand:t)
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IAQ Management for air ventilator

Regulations for installing air ventilators

(MOCT)

remodeled houses)

/9 Based on the “Regulations on building constructions standards” \

- New public facilities, collective housing of more than 100 households (including

@ Collective housing : natural or mechanical ventilation of 0.7 time

or more per hour

\ #¢ 0.5 ~ 1.0 time/hr of ventilation in houses in other countries

7

@ Public facilities : mechanical ventilation

Facilities

Necessary Ventilation (m3/person-hr)

Underground facilities

Stations : 25 or more,
shopping malls : 36 or more

Cultural gathering,
business areas

Museums, galleries, large stores, terminals : 29 or
more

Medical, educational,
welfare centers

Hospitals, funeral home, libraries, childcare centers :
36 or more

Indoor parking lots

Parking areas : 27 or more,
Saunas, maternity recuperation centers : 25 or more

2012 International Workshop on Indoor Air Quality, National Cheng Kung University, Tainan, Taiwandt)

ST B

Standards/Guidelines of IAQ (for Houses)

JAPAN KOREA
Guideline Recommended Standard

(Mg/m3) (pg/m3)

Where to apply All indoor space Newly collective housing

Formaldehyde 100 210

Toluene 260 1,000

Xylene 870 700

p-Dichlorobenzene 240

Ethylbenzene 3800 360

Styrene 220 300

Chlorpyrifos 1 (0.1 for children)

Di-n-butyl Phthalate 220

Tetradecene 330

Di-2-ethylhexyl Phthalate 120

Diazinon 0.29

Acetaldehyde 48

Fenobcarb 30

TVOC 400 (Provisional)

Benzene 30




Standards of IAQ for Public facilitym

JAPAN

KOREA

TAIWAN

Where to apply

School and the building
with the total floor space is
8,000m2 or more

Public facilities (17 types)
Control and
recommended standards

Any closed or semi-closed
space in buildings used by
the public, and any mass
transportation space that

carries passengers

Formaldehyde 100 ug/m? 120 pg/m? 100 pg/m?
Toluene 260 pg/m® T
Xylene 870 pg/m?

p-Dichlorobenzene 240 pg/m3

Ethylbenzene 3800 pg/m?

Styrene 220 pg/m3

TVOC 400-1000 pg/m? 0.56 ppm
Dust Mite /Dust Mite Allergen | Number of dust mite < 100

Falling Bacterium < 10 Colonies/Classroom 1000 CFU/m?
Fungi 1000 CFU/m3
Total suspended bacteria 800 CFU/m?

SPM 0.15 mg/m?

PM., 100-200 pg/m? 75 ug@
PM, . 35 ug/m?
co, 1000 ppm 1000 ppm 1000 ppm
CcO 10 ppm 10-25 ppm 9 ppm
NO, 0.05-0.3 ppm

Radon 4 pCilL

Asbestos 0.01 /cc

0O, 0.06-0.08 ppm 0.06 ppm




