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ABSTRACT

Keywords: Indoor environment quality, Indoor air quality, Sick

building syndrome, Formaldehyde, TVOC

People spend usually well over 90% of their time in indoor space,
where a number of hazards may generate risks to their health. To
enhance quality of life, the Issues of sound, light, indoor air are needed
to research. Based on the news, the survey result indicated that 30% of
buildings had Sick building syndrome (SBS) and indoor air quality (IAQ)
questions in Taiwan. Currently, the distributions of buildings were 3%of
new and 97% of old in Taiwan. According to age adding and unsuitable
use of building, the potential hazards and health risk of indoor
environment quality (IEQ) were occurred. Therefore, the purpose of this
study is planned to understand the management mechanism of indoor
environment quality and SBS questions and need to compare the

different problems between Taiwan and other nations.

In this study, first we analyses the problem of IEQ including
sources, kinds, hazards and health risk of indoor environment pollutants,
the relationship between IEQ and SBS, etc. Second, we explored the
current legislate, standards, measure method and technique of IEQ
management mechanism and compared the new international points with
responding to United State, Japan, Korea, and Hong-Kong. Then, we
proposed the draft of IEQ management mechanism revised based on the
climate characteristics of Taiwan and referred the new international
trends.

Based on the above analyses results, the IEQ management state of
this study were concluded as follows:

1. The Policy of Source control and IEQ improvement were utilized

IX



to enhance the indoor environment quality of building.

2. The measure items of 1AQ and IEQ were needed to revise based
on the climate characteristics of Taiwan and referred the new
international trend.

3. The sick building consultant mechanism was planned to establish
by Japan experiences.

The immediate and long-term strategies of this study were proposed
as follows:

For immediate strategies:

Developing the simple field measure method of IEQ, investigate the
survey of IEQ for different buildings, and planning to establish the sick
building consultant mechanism by the Architecture and Building
Research Institute (ABRI)

For long-term strategies:

Planning to revise the measure items of IEQ by the ABRI and IAQ
by the Environment Protection Administration (EPA).
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A%iE 180ug/m2h B 13F 5 0 A AR R A WD BEEAPHMF S o & F

=
FEEF L BT TRl TR LERET 7 T pE 0 & TVOC T 324tk 5 5 ik B

SaE A H 190 png/m2h 790~110 & > &5 R AICR ) &Z F A 2 &Pl %> H TVOC
ddcid F B MOT R S MR AR 0 AL RS R AR A L B
HEZP 2 FSF2 AR 2 BRELF 3 LRS-
3. &%

5% (03) #-fAFit@mudi ¥ 23247 7% & 0.01~0.02 ppm, #-
4 R o 025 ppm, Pl ¢ Dl pER et o £ § ik e FEE

RHHAME T AP AE o AR I AT o PLE PR

EPZF ¢ ekt (Respirable Particulates) = & fadr Hrie= » &7 ¢ HE 1
R SRS I A I I S T RS (R REAR F CF - i LA
ﬁ’iﬁ’lff?v%fr > m‘p?l TS 22N ,,&‘pfli HieF 5 ipdt o B497 s iBath » #5840 H

5
Tk 5l AzBRc R b blbef o 24T Mg § ¢ AR ¢

v

=5
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FTEEPE N
Z# 7 24 473 44 (Airborne Biological Contaminants) & fic# 4= » &4 & & 3L
SHEFLRTGEES o ¢ A wF(Bacillus) ~ FEE R P A T RA S TR
2GR EE
(1)=&
SR PR LehmE A E W OVIAEE D bl4et % F(E.Coli) ~ i P
X F(Salmonella) ~ & 3 = #(Shigella) ~ ¥ *z % j#(Pseudomonas) £ i iT & % f
(Legionella) - # ¢ » f.3%:3i7 & 4 4% {7 (Legionella pneumophila) % %4 = 4%
7 (Mycoacterium tuberculosis) # < €4 > & H F] 5 QL F A % i & 3304
BT A UK Bl EHAABHIENEFY A BPARER
d AR E RN AR L G- R BS54 8 2 2 b
BER A - L wEE ARG KL IR S5 T g R LR
FHRBREX 2ERER L IR (National Institute of Occupational Safety
and Health, NIOSH) % i3+ 10~15/m}§3 BRZEPreEEsFRFE25 Mo &
BAFHFAFFEAGEIRER AT M FRGER JFE R 2
B F2A% pd 0 fRIEEF BRI fihod B2 F A RRCED
LR aE I F F]aq; e ¥ mﬁr;r/# A o 7 pz,hg % % f;ﬁk,ﬁ_;fﬁs}gz ‘pgl °
@) 44

CHEBEBRF GBFHNRADLE > RALLFELH T BER
KoUT AP RY BT Lo vl Bdmpagaka g AP Pz
RIS A ke - Bk > @ TR &5 Fod 2 I NI TR

FEP REET BB ERRF G M ENREASDLE B B R ER

ERBEPIF ST LERL 22§ RFREDIE - R FETP 4
SEE 6N MR REE LY S RIRE Y PR B HE MK
PrEREU 2B E R F 2 FOpRPERA L PRI ALL



%’f

ST RS T R T HIRE T

PRMEFRLERAY Y DZE o RF A R AR L doF R I

¥

TS NE NIRRT R TR O IR RS EY T

AY

Eﬁ#g Fﬁg ’k%. ’ TTT /‘,‘il%,%ﬁ‘i:é: Eﬁ'ﬁ'—”’ Cl 7\1: ¥ |E" (P Jmﬁirg ml%ﬁ/%& ° r“]m ?#g_g_ ig(ff—;]’?
Wb A RE R 2 R F]F 2 - o

7. = % iv @

= § i g (Carbon Dioxide) » CO, > d TP A R A L efwx 2 4 2 CO, (H =5 #f p
ARB IR AFR) RRFI B Sf BRI AR E AT o BIRA
CO, ¢ 31428 ~ s % » 5 » (550000 ppm):s# s be it » A + 5% o W F 0 5
P FAE R ¥ REFHR FHE AL E
8. - § a

- § i g (Carbonmonoxide) » CO -~ — % i* g7 5 » HF F L 27%E7 = 2 4 4
£

e CO ¢ 4 o AR LA /I ~ BrRE B3 DF M AEATRETTPZTFE 0N
SHBMEN2S 2 31 B A F F LRSI LETE R AVERL AL T P CO,

BBy F 7 ORET  RELFAI 2 A AL R8I ZRDCO- - § RS

P oihl bR E 4 L F F0200-250 B0 Fp g LB RRL
ﬁ%*—i“ﬁiﬁ%«@ﬂﬂ”%&@&%%iﬁ*’E%@mﬁﬁﬁiiﬁi’
Flatig - § R & gk o0 A 24 45T e

WW%%J-iﬂﬁﬂiiﬂﬁ&%%\ﬁﬁ—iﬂﬁ%2@$%ﬁ’iiﬁ
FlheT (DR BERFE LT EFTER 2 L (ER B b B S K
FEE) CQEYARFLIRFRE (FFEFRFET FHT) Q)N AL
PR RBPTEP) - DR KEERTELT AL - ORKERRF BL A

R FET OB RBEERFEE AN TP RAE BE o
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B [ PR T 2 58 D TR e

3 2-4 - § (L ppe F gk

ZF72COER |BrpRed 3ok
0.02% 2~3 o] pE o wn BE RN € B pRTIER R e
0.04% 1~2 /| P > w0 EER ~ vRek 0 2.5~3.5 [ PF 0§ HSEER o
0.08% 45 2480 G FR ~ A~ Rek 02 [ PRRE R T
0.16% 20 A4 A Bl ReL 02 G S
0.32% 5~10 A4 > B ~ iR o 30 Ak g - o
0.64% 12 248> GER ~ PRl o 1530 A dEje g -
1.28% 1~3 2 dbge g 7= -

(FHXR:FFF)
05 §

% # (Radon) » & - fA st 48> I F X5 8 Rno § § A48 3 ~ B2 F ~ TV
FRZAMEE RN AT X BT IREFT o BERNTHEET > 4§ 2R
ﬁ%#?ﬁ%%ﬁ%%@w%Wﬁﬁo

FAEDIAAT RGF FTRR) ARG ZRAFHEE BT HD
EEF 0 TR

C\

ER G -KATEFERE MO pp) c BEALEPN RBEDE F
v

o

B AEE R o PR BAIRIE T §FSBEREEN 24

10. § § 4 5§ 1 4
= % * § (NO,, Nitrogen Oxide) ~ = % * & (SO,, Sulphur Dioxide) - #xd =

ABIER O EER LD AUERTE RSP TR

( Environmental Tabacoo Smoke, ETS) » & f= +'f »
R R A S VHER AT R VR@?&‘#@? E R - IR SV

SEEHIR R GoRLFIFT LT T PR - F VR 8 4,000 AH
BT g RSP ERIRFFT D FRSEGF IR K
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ST RS T R T HIRE T

A Bl 2 S i e~ BEE - R R SRR o
AR L F 2 G WigE o WA F ORI NI BIsE ) o Y R

o

RHAFHE LN EN R ER ZF R YR e

12. #F %4
FENE P K o 530 R A0 73 4 LT 4 (Fluorocarbons) ~ % (Ammonia)
2§ i e % (Ving Chloride) #35§ @+ 3N 5§35 % ks S0 § 2 F 54
g i N e 0 Rk ¢ AR s v~ L R FRE 2 fUgERpE o
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BT PRI PO TR £

EPERFTRPLER D

FRAZPARPLEERT
BH KT RN EBEH o deddr X T R MR SRR G

TR FEFASTOOHE AR IR RROANA T 0§ - TRAROBELER S
T TR e EEE Y S AGR AR T FLRE R
Ji(Klaasen, 1996) - 1 & % p k375 % 4 > ¢ 3 © 7 fg(Formaldehyde) ~ #3 {275
it & (Volatile Organic Compounds, VOCs) ~ % 544 ~ B # T (Environmental
Tobacco smoke » ETS) (= £’ )~ %% ~fic2 4 ~ 74 (Asbestos)® > iz 7 /3 %
PERSEEAME KB EH 2 AER R GE CFRPT - Z P RS2

8 ALBA ] A F R B S X0 ALE 90% 2 P ok
FRBRT FARMNBLEALE PBRRESFIEF LN 0T 2R d 0w B

CERRESH R AR IO G mER A E A H 2 kR

ok
>~
S

TR FEERNA o - RF A T ERRE D E A2 KR
@i’§¥%$ﬁ§\lﬁ&3ﬁﬁ%oft IRz AETH FREXRG
B G IA R Fhd A RPN RBA G pE AL LHRER -
CHERR YRR T
ERFAEERAL N 0 Aok 2 RS FRF *
P EPEFT AT B W IR TEBEAEFE IR EFREE A AL
“* =4

el i REBRR o HBACEL F R

e

LR
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I

S T R

AR == ol S
Ry B2 | w2 2% (WHO)2 B % % % # 1 ¥ (International Agency for
Research on Cancer, IARC)#4 #8 » Groupl 2 T B2 A g%+ | > Group2 % ¥ it
AEEREY o Group3 T EEF FERE L RBEPM 0 Group4 BT E KRB

4 25 41A o

% 2-5 RS REF T % (ARC)E Wi 7R A 4

Class Agents
Group 1 The agent (mixture) is carcinogenic to humans. The exposure

circumstance entails exposures that are carcinogenic to humans.

Group 2 The agent (mixture) is probably carcinogenic to humans and

Group 2A | The exposure circumstance entails exposures that are probably
carcinogenic to humans.
Group 2B The exposure circumstance entails exposures that are possibly

carcinogenic to humans.

Group 3 The agent (mixture, or exposure circumstance) is unclassifiable as to

carcinogenicity in humans.

Group 4 The agent (mixture, exposure circumstance) is probably not

carcinogenic to humans.

$ARIPFAFLETRA
— N E’ﬁ
WEREEFZE2 REREFT F (IARC) Eﬁ;ﬁﬁé Group 2A " ¥ it 4 R
RERF ESN ST SRRl TR LY IR E P e Pl
Ad ko, e HEF gg;;g;tA KRR 4 AR Zal AR mﬁ He o
P RER R LR S R S REE R [N S I Eo I L L
PR FIEHRFANY BT AL AP Fa - £ RAREER
FEAFHFR AT REAG - 2 E NG T p o P RS e A
Ak R o e E T R G Rk
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S EFE LS

Paied 900 f6r2 b e VOCs S E N 245 ¢ » S 3 MR L2 o5
M5 it &4 > 2 35 % (Alcohols) ~ #=( Amines ) ~ ¥ (Benzene ) ~ * ¥ (Toluene) ~
%% (Decane) ~ = 7 £ % (Dimethylbenzene ) ~ = ¢ Z ¥ (Diethylbenzene) -
4 —7 e A& ¥ (4 —Methylethylbenzene ) ~ ¢ #% (Styrene) ~Nicotine (£ % 7 ) ~
"~z Az g ( Methoxyethoxyethanol ) ~ = ® ¥ ( Xylenes ) ~ ¥ A7k ¢ 'z

( Methylcyclohexane )~ ¢ *= (Hexane ) ~ = % *= ( Tetradecane ) ~ ¥ & ( Cyclobenzene ) ~
7 %% (Pentadecane )~ A ( Terpenes ) ~ 'z " (Alkanes ) ~ it Fé % (Acetates) ~
#%& ¥5¢ # (Limonene) ¥ -

EFMF B E 2 2 A A EERET(200C 1 atm) 7 R + 0.1 mmHg
M2 Gt A S WEP G AP ke R FL BR(WHO) T & A B
50-260C 2 4 B » * 2 807 oA & L XA G 8 £ F (Semi-Volatile
Organic Compounds, SVOCs) 2 & % L3 }£ 2 5 # it & F (Very Volatile Organic

Compounds, VVOCs) (WHO,1989) » ¥4 2-6 #751 o

#2:6 WHO % M3 807 % 4 00 o

SEERP (5 8) AR (C
15 8 (F f)F 81 £ 4 (VVOCs) <0~50-100
WG 1 £ 3 (VOCs) 50-100~240-260
L4 41 £ 3 (SVOCs) 240-260~380-400
i E R R G 4 & FA5 5 8 4 (POMs) > 380
(WHO, 1989)
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IV R S T U T IR A

Pan o £ R AHRIEFEEF B L TVOC ) e F7RE 1 40 T 5
P FEAF L THTVOC:RE ) #4561 F~ T F~H - P F - 7 % 8
9 F2 e FE > RARARL 3ppm e

LG P& 2L RFpliieT
1.% (Benzene)

BRI ERBAT 5705 Groupl TE A iR B 0 ¥ jFdd 3 ¥R
ERF Y LopE L 2 RS & opeE s o
2.9 % (Toluene)

WEFUE i Grop3 T @ iE § EIRE S ROBAPM 0 RPN LKL 0 BEESEE L &
&R 100ppm 07 F ¢ s k% 6] PF § i S PRPEE J AR o

R RO S AN

FobogrR- L E P BT F L VOCs ¥ @ s FRENEEL 4 Rl iy

BRPCER o R LR PR S R S i B

fa
hE
>~
el
[

~
i
7w
BT

= ©
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BT PRI PO TR £

T RER%ITRE

FEERARE LR LRHEEIP CRRRSAY RIS STRE £
EEACZAZKT FRAE TR E R rF IR P AR R RAFE o

NBB S AR T MIURELGTR AR R %ﬁéﬁg%ﬂ%%&%
FLE AARZPZFAAY CFRRE KRR FROURE TR H
AREREREZ I b e oo

4@%%&%ﬁﬁ%ﬂﬁﬁ@1%33i@@%f§%OMMMmemamﬂ
of the National Academy of Sciences)2_ &% » ¥ %4 = 4 B4 > & A 5 p T M F T
(Hazard identification)~#| £ /< & 3= iz ( Dose/response assessmnet )~ % # =iz ( Exposure
assessment ) ~ kb *& & 4& 5 (Risk characterization) » H p % & B|4r T

C R RET

PEIPRETATERERF - - LA P G A2 R T fa e
B ¥ - A AL GITABAFOREEHFT o MFLTARMALE s RICEFTAAH
Wﬁ@ﬁﬁ&ﬁﬁﬁfﬁﬁém%ﬁijﬁwoﬂy,@ﬁﬁgﬁﬁiﬁ’@&ﬁ

&2

L o U R A A B R K- A

4%
A5

TH KR A S e
= ~REF BER
HE PR L& AP R R H R A LS TREY AR B G T A8
BRAHEM e - a5 > TRIPFRALEREAE B A HE B &R
SRR S T AR R G % B 5 B % eliclh kA AR A
fo o EEFEAGFIG DG ETREY FLIRFLEA T 0 P - BRI FAY
RifEp TR FARR? s kR BRI T2 B PR g AR E2 45
B ME ARATRRE TN AL ZF
z Rk BEG

G R BRI LR EAE SRS AR S IE AR TR

s

)

e
.
ﬁ
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I

RS PR T R £

R -RGRBEFEAFITHRIREAFIF LT EFER ELTEZERIE 7%
s A S FRERT) AR E R ERDAT S E PR ERERER
AT APERLE RS AP L BT AL LR 2 AP dA M F]T
PlARL &5 BRSSP T nd gy u2 A H&
[ S EE AR B B
T~ hEE
FEIEABLFTREETTVIFEZFEAF T2 R DV EE LT B

THPTHTAMA2 PR 2T o R ARGE T FA ZAERBES BPEREE
S ARBECCBLENEBIRRELA T RBLGA I ARMIEEBER TN
HrRgph G4 dgl -

EEL'GR2ZHAR ¥ %A S 2AERFEIS BERFEM -8 WP 4T o
LR MR ERBMEACB LR R ZTRA B4 T 0 T B T dp#ic(Hazard quotient,

HQ) -
2RERG CRERGHAMIEEBERALE CRER G Y > TR

B % B (Risk) » &7 B b G 2ER o

P FPEFEIBAIF2RELGTR
ﬁ%#%ﬁ@mnwpf’E\K%H4%#ﬁ4@ﬁﬁ%r ff o 1B
PR RAAFABE LI N TERL ERIZNZFIEFE RS AFRAE
?aw%%ﬁ°?i EREFARTREE A HERFHIAS > 1% 5

,—

TASER MR LM G ARMERS S ZAR RGRCEAAR
BRBEEEL GG LA S HAS R T (T WO T A
EE A BB ) R (T G (WF A RS R ) R
B (Th iR E AT RAN A BEMEER BFLA AR EF
TR PP H CREND LS GRRL LR A BE T PTG

e il > T B T SHE A g 2 VOCs #k flicke & 2-T 497 o

#1RE(2001) T T S I B A 1 R [ -
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FB T RURHTT (P R D RS Y ek

%27 T g e A4 & 2 VOCs £ % i

TG R TioE
AR Formaldeh Ethyl-
Benzene| Toluene Xylene | Styrene
yde benzene
69.9 157.6 78.1 41.7 99.2
T Tedk T _
ug/hour| pg/hour | pg/hour |pg/hour| pg/hour
80.5
BRI S e _ _ _ _ _
ug/hour
521.2 474.5 373.4 5153
A - -
ng/% | ng/% ng/ % ng/%
ERL Y o = g A ) 1066.2 | 529.9 704.0 283.6 635.2
K-l =y ng/% ng/3 | ng/3k ng/% B ng/%

(£ 4 # > 2001)

POECIRE AT R T R R Y SR F B(2005) T LR M LE G
FRAFE 0 B AR EERERAZF RS PR L ER CBR TR
EEEA HREPM P TSR TR T2
B HREN ABEH T R ST

HFEEBE RIS BB
e grE

MAEERD T REALAR T hE R BB F A D S R

TAMER TP RE ST LN SR AR R 2 ATE DR

B

WA LEEH  AUHOER > AGRFAELA NI S FER

I FESRE L2 IMAFE AL DL FL AR BT EZAF RS F

i
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B> §aldcd A
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i
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I S U - - Ep 2%/5#3}%5%5§L§:ﬁ}iﬁ?%¢7\7}5%,&,5:;._5:&?—
FRB O ARL D FAMPER BT o FIP 0 F S BHNA P E T 2 L R

FIRG LT ARIRE L DA KA HEAR A E AL PP AR LT %
7?“r“’”M“xﬁﬁ%%iiﬁﬁ’%élﬁpﬁ£iéxT%%¢ﬁi:o
FLh BN DM A TARLTRE BN HAR MR LB A
%%iﬁ%ﬁﬁ%&ﬂ@gﬁii*iim@ﬁﬁggﬁﬁﬁgOﬁpiﬁg,g
CEPTARE '%wﬁﬁ%ﬁ%ang,f

e 5 0 NS E LA A RO T
¥R % FTRUITBRIFEIAOR2FFLET SEApE TR

2 REITRFTH(1995) » T PIE RISRPRR AT (R R

27



FB T RURHTT (P R D RS Y ek

528 P FFZTPABREST

o R KA KRR RREA R > E%k

3
A
F
bl
=
ol Ly
&y
A
Rz
= ‘1;\4-
She

— B R REE R ek R B 4 B PG o

"EEFTE KA B e B A s RF S BEAPARPE DA
B By g B2 BT L B 3 MR ER B T aRRALE AL S ROTEAR

# R RATHR B AR kg
FEGRBS AR c WAREHAMERE AT SR ARREER  FLORELHR
ﬁimﬁ~ﬁ%4%%%’$%%ii%$$a"ii s AR A LEK CO
PR A R TRELIRETRABAL T > FIPRER TS > F R BREL > T
o Z R R A A2 PR ARPFOEAS PN ek I A AR RARER
Fhe b2 kARG EA R LA CO2 M FREA ~fE-FAE T
BERREFEHE TSR EN AR RRATEL § o R IR v AR o

e R MF A BEME RE -

MR RS GT g TR, 2 DT g i &4 (TVO0)  ddic
Fb o NPT R R RS LR BT ACRE LT} 5 ATl f A28 P
EETRET PR R FETIRERA RN AT R RE TR E &
BoATE R E A R AN REBASE T o BN AT SRR XY BHEAR B B
BREIREER ML RY -

S oFBEFU R EFIEFP USSR > kR E

- AT REIEF R KR PRI R FAR TR 2R B
+

BT RE R AFR DAY RE RHRFEE FIFRE -

’ﬁFSTVOC EHEIRARE VG RRRERNFS FER
£ a7 ek MTVOC 22t * PR ¥ 5E7 i TVOC 2 it & 1 2
WELEE2Z £ o X3 IFEM TVOC R 2 — % ¥ £z ~ gLz

i

o B EEHFLRINANE AL o
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5V= i BRSBTS ) i

FZ% FATEPAREST Y ZABT 2 R

& RREEARY

IREEFIPRRST A EERMLF R HUREAZ TP BRI AR
RS L2AFE S CEIFHEAIHFADER-FRL 0 F CFER GO
55 1980 & A TH AR BAERL N D EHEFFRAARTE 0 T
Pk i LEFTFEN THBME ALK FHEAF I REST - F H%
FFp 1993 FAeF-A LG TEAF TN A2, (Building Assessment
Survey and Evaluation, BASE)f@ 3 » £ 2hig * 2 EMLZ A2 3N 2§ &
FoeERpEs g Fanand o nflmaRR -

PARIp 1990 & % ¢ B B L ERATETE L2 TRAeRREH 3
[ ReN? Jﬁbﬁﬁ"rﬁﬂﬁiﬁﬁlJE%%ﬁL% FrEBRBEST2ZEAD
fd WARA G BAEFE 2 ERALEAFHE AR
1%%JH%E@?%&??iﬁﬁo1%%%%@??%%@%f%ay%ﬂ@
Z I BFAPREE > g EpEREF o NERHEN T
d 1998 &2 - BEIMFPOEN T 55T FRE ] E RER Ei{'i»‘}ﬁiﬁ%{;ﬁv%@f—? ’
A3t 2000 £ & HyE2FE ARG a7 AR TEN L F ST RETE B

FERZE SR TR, PERERZF ST o S FERR - FL
feiFdh i RHlEf* WL 2 A T3 N 2§ SFRE > $35 2003

ENF R o R RENG T TP 2%% L 0 pALIT B R FL R T

=
i
l_
e
i
ﬁ}
w
"1“ T

R A 2004 £ AE 0EERLF AR B SE (i RS
A 0 5HE TRRF RS o
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o ERFERP A R

EFREBFEF D 1993 Azt 7-3 L5 TEASFTEH A2 ®F  (Building
Assessment Survey and Evaluation, BASE 7 > 4 > B @ * 2 B Xy A4 2
R EFSTIAQF R i@ * Hinirid 4 o 4 3-1 3 BASEF {2 1w B iRl e -
ZRFZIPNERBEZ LR F P L 2 B 2 8(Environmental Measure) © Tk 5
BRI G LR R AR R ~Z F VR B - F TV RIFATR(PM,,
PM,s) ~ VOCs ~ 7 fig ~ 4 4= § "} (Bioaerosols: Air, Visible Growth) ~ % (Radon) % - %

S

Rpedar g Big ~HREn AR GRE O FITPAR) 23 2 R
BULH S ok s Bl UAT 3 A7 #](Pest Control) ~ 3% % o 33 (HVAC)# 12

é“_':‘.il’\“i'ﬁd’h; 4 ‘E‘\_%l;‘io

F AR T

1 % = ;% (Standard Method) 7 #% i & P| #ic g % & AT & (Sensitivity) ~ 4 &
(Precision) 2 # & (Accuracy) ° 15~ 82 £R| > FERBFF S HiFHME & 32
A SR gk 2 o Bk 2 4 2 D TP pF E PI(Real Time Monitors) ~ B & P4
(Integrated Samples) ~ H s B ~ 2 A BRI E 455 - BR ~APHBR ~ - §F b5 -k
FECBRE - F LRSI TELR O RIFME(PM, PMys) ~ VOCs ~ 7 fiz ~ 2
FPFB~F A EEPHR
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5V= i BRSBTS ) i

% 3-1. £ { BASE# 7 2. 17w £ B 48k

m 2 R LRMHEVAOHR | Radr ¥
R * i 35 1 e 2 F
iR A R 2% (air handler, BEE 2 ARAL
- & YR b 38 > i exhaust fans) 1 IFRB 1E 2
g A GRA FEY | Eip Jog characteristics
9 #2) I FE R
- 3 v Ei3 Air washers
R AR (PMy, | =t KR Humidification systems

PM,5) BT Maintenance schedule
VOCs I# -k (Water Inspection schedule
v A Damage) & F o = (Supply air
255 % f# X (Fire Damage) | flow rate)

(Bioaerosols: { #7(Renovation) | *t § & (Percent

air, visible
growth)

2

T A4 (Pest
Control)
F

outdoor air)

b § B~ 5 (Outdoor
air intake rate)

Eg GRR ~EER)
k5% Z (Exhaust fan
rates)

k383 b tae (Local
ventilation
performance)

p #Rif b (Natural
ventilation)

ERI(ET 3R

(F# %k : U.S. EPA, 2003, A Standardized EPA Protocol for Characterizing Indoor
Air Quality in Large Office Building)
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IR

S T TR

% 3-2 2 I BASE# 7 7w 23k Bofi 2 2

i B fh /R ]
7 p 27 ;2] (Real time monitors)
A ER Sensor
ARERAE Sensor
CO, Monitor/pump
CcO Monitor/passive diffusion or pump
e & Sensor
PR Sensor
% & P~ (Integrated samples)
R F AR (PMys) Pump/size selective impactor, filter
T ok (PMy) Pump/size selective impactor, filter
VOCs Pump, Multisorbent cartridge and SUMMA
canister
v AE Pump, DNPH cartridge
255 % Pump/size selective impactor, agar media
) Passive diffusion charcoal canister
Hw B
Bulk Biologicals Sterile disposable pipettes, sterile sampling
bottles, sample collection bags
#E R

Supply /Return air flow rate

Duct traverse/pitot tube

Supply /Return air temperature Sensor
Supply /Return air relative humidity | Sensor
Percent outdoor air intake- Outdoor, | CO, monitor

Supply, Return air

Outdoor air intake rate

Duct traverse/pitot tube

Exhaust fan air flow rate

Flow capture hood, duct traverse/pitot tube

Supply diffuser air flow rate

Flow capture hood

Supply diffuser temperature Sensor
Supply diffuser relative humidity Sensor
Supply diffuser carbon dioxide Sensor

(F# %k : U.S. EPA, 2003, A Standardized EPA Protocol for Characterizing Indoor

Air Quality in Large Office Building)
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5V= i BRSBTS ) i

$ - 2HWASHRAEZ 3P 2§ &#FRZT

PRERG AT RPN ZF SFLMEER 2 WAL THE 4] T ASHRAE
standard 62-2001, “Ventilation for Acceptable Indoor Air Quality” | » i}u'ﬁ;‘ XS BR 2 AL
AU AL WP N E ] AT AR RETRE L EA
ZFEF cRERS SV ZERAZERZEPHER G R EE S 2N AL
+ ASHRAE standard 62 -

ASHRAE =z i b &% > % - "< 5 T ASHRAE standard 62-1973, “Standard for
Natural and Mechanical Ventilation” ;> F & &5 h £ 2 P 5 E R %> 1981 #3
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m' 2 R A 0 RIEER Y L R RREATFLRRFL 24
FRAEGFEBEF SR FHER L JE TR R B E R
+

FEEFR T2 F&B T8 k2L NTRARE T ERAP L 24P
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M At TEAFFEL PR g FEEB e pr AL (e
T 10% T TEAAEARR > A TEASFLEEE | > FPa g

WH - 5o

%35 pAERFHFLFRZL T F RE AR

5401 8 B
3R 17-28 °C
AR 40-70 %

B i <0.5m/s
= 3 (COy) <1000 ppm
- 3 it B (CO) <10 ppm
RF Ao (CGRs 10um 11T ) <0.15 mg/m’

SR TR R P RRAAREE

PABRAFEY MR KE ZF AL RESFEEROT 22 o
Fr4t 44T mE (HCHO) ~ ~ 48 14 1 &4 (VOC) %7 #1 £
FOORERAEE A 3601997 EAE AFILE N FF 2 T mIERAE 100 4
g /m’ (0.08ppm) "> R H X pEFE B AIARM I F ST S A ST RS0 R
FRiSFLE R

2000 £ 6 7 2 12 7 Frif 4 VOCH F2 31 kAp 18 3R THEF T o &2
TVOC # % P &7 (400pg/m3)e AP *MRA %2 Tz o 0By
VOC 4p £-ig 82 TVOC 7 2 p g » SRl 2~ AR AR '&3= K LTVOC 4p 48
Bt s LABY VOCkARLZ TVOCkRIpstiE ~ 3P 24 % 2 o

i ppm ! mg/m‘*?iiﬁﬁﬁ% (5
25 0C 1 NRESIET o SBIRERI B 24,45 4 0 BT
X ppm = (Y mg/m’)(24.45)/ (53" &) F% Y mg/m’ = (X ppm) (53~ £l)/24.45
(A1 P9 53 B (HCOH=30 ) PSR 358 0. 1 ppm RSG5 7045 b 480, 1#30/24.45=0. 12 mg /'
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= R IR AR
2000 £ 6 7 FxP~7 pEZ VOC 2 3 « Rz 472 o P& (M) 285§ 2 H
TYLCREAHEF DR IPE -
%36 pAEAFEY TEPZFEFTRREE
(- Sy S dngriE” F T pER
ug/m’ ppm (£.7)
? Az (formaldehyde) 100 0.08 1997.06
? % (toluene) 260 0.07
= 7 ¥ (xylene) 870 0.20 2000.06
= % * (para-dichlorobenzene) 240 0.04
¢ ¥ (ethylbenzene) 3800 0.88
F ¢ i (styrene) 220 0.05
1 0.07
= % 7 ’%(Chloroform) (2354 (23 8L 2000.12
0.1) 0.007)
BATFE P B & P (TVOC)H % ia 400 -
7Y WY T F b 220 0.02
ThNITAY 330 0.04 2001.07
TN Y2-=FINF VL 120 0.0076
A7V /Y 0.29 0.02 ppb
¢ fz(acetaldehyde) 48 0.03 2002.01
T/ TANT 33 0.0038
A fAE 2 0 25CHE
FAKR AT L
EARI R 2 A SN
B BB S BRSOV R LA T pEE £ R 202 JIS 8 - 2000
10 i) p A ERRE R JISHREN S s 2R 2 W T R AL

43



FB T RURHTT (P R D RS Y ek

PR LR 2 FARRE R S AR T AT HIR-Z ERALA AT 0 0 RS
2 &£ R S R AVOC et fdn 4 o

P

rr.ﬁ;\,

NEEEAKRIFALR L (T4

()22 + ik 45 VOC 2 #7ip) €% 2 JIS &5 1+
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(3) B 5 AT a0 2 44 -

EHREERLFTEF ZF AT B EF (VOC) friplz > 22 JIS
BISO it o 2 A BEFH ERHEE* 29 ;g VOC i 4472 2 JIS BT IS
A1901 2 @Atz gy it £ 4 (VOC) » 7 g s His gtk it & P2 fgipl 5
ol AR HE ) M EPN T F F2AH53 2407 IS A1960 R P 3 F 2 Btk
S P o JISAI6l B AP 2 B N JISAI B 2 A 2V EE

Hu it 242 2 8445 ~JIS A1963 37 2 4 ¢ 2 9 pE2E A 45 ~ JIS A1964
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A1967 ~JIS A196 ~ JIS A1969 & 5 7 4 # 2 HF M 1 &4 (VOC) =43 &
VLS 1

M~ AR EELHRK

Pl LR AL R p 1980 £ A Ep A AREHE ko P&
1990 4 B 4 B3 s 2 Ak R AL 0 P AR LY @IS §Tm o o
A FiEmE Y MPREERT P ALRT ESBPELH -
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P& BEILETINZFETER
i BT E R FIRP o i o i ¥ E 0 4 WYY (Ministry of Environment )
2003 & 5% 29 p 3371996 £ » T A1 g F FF F 1% (Underground Air Quality
Management Act) 7 " 2 £ 327 0 2 § F 412 | (Act on Control of Indoor Air Quality

in Public Facilities ) » 3> 2004 & 5 * 31 p # 32§ % o

EFRFTERZFSFTEE
DEBATERN G F AN GEH LT AL TR 2 DX BT E 08 FE I A
BT S BT B e FREAT EP BRA S o8 sk
W BT E2 D % ’#s’ab'“r’%ﬁ%ﬁs)ﬁﬁﬁ%%%’faii%’ FLiEs o A
HFREH TR R B o
FHIRENENZF ST %A 3 SR
S 1S P4 P TS, B VB 2 B $2 30 % B2
AR E O R BB S AP
M2KI§§ﬂu;Wi§—&@§“%ﬂu;Wi‘—Nﬂﬁf%%£%7’1
AL AR S F R o AR LT

ERE R ZF & F % (Indoor Air Quality Standards) > 4r# 3-8 #777 » 444 100
S AREGE SR A FAL IO 0P T AL R SRS
= 2544 1 ¢ 45 PMy ~ CO, ~ HCHO ~ & ' 7 #ic(Total bacteria Counts, TBC)
2 CO- ¥ 5454505 NE&RF5LP 1 3 NO,~Rn~TVOC ~ Asbestos 2 Os °

- EH2ZF R

S TPER 7 SR RN i ik ~ g % ¥ (sick building syndrome ) 2. ? g% VOCs % /5
4 3% > AR % % (Adheres)sh? FEHE L dmg/m>-h M T o - L H LT FEHEE G
1.25mg/m’>-h 12T o 4% #|(Adheres) T 5 M3 it £ (VOCs) 1R & 10mg/ m’-h
M = Al e VOCs 238 X 4mg/m -h 2™ s ded 3-9 915 sz A 2R

iE ¢ 350 A k4802 2 7 fE e desiceator method ©
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38 EREP Z 5 &THE

SR Y & o A i
PMiy CO, | HCHO CcO
(TBC)
% pe/m ppm | p&/m ppm
CFu/m’
PABE o B T RS S B - 10 2+
S e an s £ieRE A | 150 1
o ) 1,000 | 120 2
R~ BB S
VAR s
%gs;gfr%f%’#ﬁ ISEL I —‘E:&% 800 1T
100 27
Ty PR 0 A b PR ST
AN 200 17 - 25 1T
(7 # k& : Ministry of Environment Republic of Korea, Indoor Air Quality
Management.)
%39 mgREHZ I 2§ SFIRE
35 F A - i

ak2u

" @ (Formaldehyde) mg/m’-h >4 >125

g3 it £ 4 (VOCs) >10 >4

mg/m’-h

(74 k& : Ministry of Environment Republic of Korea, Indoor Air Quality

Management.)

FERLF STHES
BREBSEFDTENZF&EFTH LA 2HERS 2 L L PM)o (Mini-volume air
sampling method) ~ CO,(Non-dispersive infrared method) ~ Formaldehyde
(2,4-DNPH/HPLC) ~Total bacteria (Impaction) ~CO(Non-dispersive infrared method) -~
NO,(Chemiluminescent Method) ~ Radon(Continuous Radon Monitors) ~ VOCs
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5V= i BRSBTS ) i

(Adsorbent tube/TD-GC/MS) ~ Asbestos(Phase contrast microscopy) *
O;(U.V.Photometric Method) °

SAEEFRFAMNSE 88T T2 782 s H P 5 TVOC % Formaldehyde
Atk 2 0" & £ 30 4~ 45 > Asbestos ~ CO, ~ CO ~NO, 2 O3 % 1 -] B » Radon
¥ 8 -] P » Total bacteria B Z £ & 200 % 1000 == » PMo P45 4k 8 -] P » e & &
FABE SR T BRI G Bk 24 ) BF o
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AR
é%iﬁi%%?%ﬂli%iﬁ’ﬂimi%%?ﬁﬁwié%’%{—%
BN eng L) o 0 if 1998 & RBERE 1ibh KT REH 2 R2AETIZ &
PREZBIERRA ZEAF -EFF A4 BAM A F PR 1Y BRER
RAEWFLF S EF ¥ 1RSSBS
d R¥EEAR > T3 1999 & - 5

L4 22000 EF (T AL pES S WA O R N

LEBORKT 22 BEH 3 2R L HE P T F EFPLR
S5 T

QEEFPZFHFFTFA? S FEFHEPZF&T
3HEF-RERZFAETHE FREREMZFST
AH1% - Edpsl > B RS R 2 2 RFAHT P S
SHREPHEDT IR ZF EFT RG], DG ASTIELZ FRAT 0 F
FRitRE B o S8R
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- § 1§ (NO2) u g/m’ <408 <150"
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b BRIEFHFND (A XL N FRRE ) (1998 &)

c. EPFF &F4ptk: P~ (Law of Maintenance of Sanitation in Building) % = #& (Public Sanitary Law)
4 Rk % & 3 1 o0 Facilities Manual: Architecture, Engineering and Planning Guidelines. Maximum Indoor Air
Concentration Standards (1996 &)

e. ERTF & %‘ra‘ﬂ 1&:;8 ' (Interim National Indoor Air Quality Goals)~ 4t £ < (Indoor Air Quality in Buildings:
A Technical Guide) ~ p # (Law of Maintenance of Sanitation in Building) ~ #% §% (Public Sanitary Law) ~ #74¢
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% %z (Recommended Guidelines for Indoor Air Quality)
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b SRR (5 F A F HF0D (8311 F) ST k5 F TR (1987 #)
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N
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B R 22-28 (¢ Pk
16-24 3 ¥
o K el R R 40-80 % T3
30-60 3 ¥
b i 0.3 m/s R e
0.2 P Ee g
i g 30 m?/h* 4 _
S AT 0.50 mg/m’ lh L350
-3 i3 0.24 mg/m’ lh T35
- F R 10 mg/m’ 1h T35
ZF v 0.10 % EE=1
% 0.20 mg/m’ lh 5@
LA 1 0.16 mg/m’ 1h T35
" g 0.10 mg/m’ lh T 3518
E3 0.11 mg/m’ lh Lo
A 3 0.20 mg/m’ TEIr
- F 0.20 mg/m’ lh T 3518
& ¥ 7 1(PM10) 0.15 mg/m’ pLiag
RAF G B 0.60 mg/m’ 8h T =i
(TVOC)
4 4 SRR S 2500 cfu/m’ -
i ] 400 Bg/m’ &L iaiE
(FR KR © 295 > 2006 4 % IAQ # Byt il 2
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U.S. Environmental Protection Agency, 2003, A Standardized EPA Protocol for
Characterizing Indoor Air Quality in Large Office Building.

The Government of the Hong Kong Special Administrative Region, 2003, A Guide
on Indoor Air Quality Certification Scheme for Offices and Public Places.

WHO(1995), Updating & Revision of WHO Air Quality Guidelines for Europe.

WHO(2000), Air Quality Guidelines for Europe, Second edition.

Clean Air Society of Australia and New Zealand(2002), Indoor Air Quality in
Australia: A Strategy for Action.

Ministry of Environment Republic of Korea, Indoor Air Quality
Management.( http://eng.me.go.kr/docs/common/common_view.html)

The HSE has produced guidance for employers, How to Deal with Sick Building
Syndrome - Guidance for employers, building owners and building managers,
HS(G)132, priced £8.50. Tel. HSE Books on: 01787 881165.
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