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Indoor Air Quality Promote Plan was started on 30 April 2014 and

lasted for 8 months. The project scopes included perform indoor air

quality(IAQ) measurement and site visits at public indoor area of

Yunlin, provide preliminary corrective advice and planning, update

new indoor air quality regulations, suggest new monitoring target

places and keep promoting the importance of indoor air quality.

Different standard indoor air quality measurements (9 tests in total)

were performed at 54 Yunlin’s public indoor area. In order to promote

the indoor air quality monitoring at public and private places, one set of
real-time air quality monitoring equipment was installed. Experts in
field of IAQ would be invited to provide advices on improvement if
monitoring places were found fail in IAQ objectives. One public place
with poor TAQ was selected and taken a long-term monitoring in order
to analyze and point out the major cause of leading a poor IAQ. In
addition, it has promoted one indoor place for a demonstration of good

IAQ, organized 5 conferences of introducing IAQ regulations and

prepared 500 sets of promoting items. The achievements of project were

summarized as below:

1) Indoor air quality measurement and site visit has been completed
for 105 points which included 95 general in public place and 10
announcement in public place. Preliminary corrective advice has
been provided to the place with poor IAQ.

2) Office indoor air quality monitoring and pollutant analysis have

been performed for 54 points which included YUNLIN County

111



3)

4)

S)

6)

Environmental Protection Bureau ~ YUNLIN County Cultural
Affairs Department, Yunlin ~ YUNLIN County Fovernment ~
National Immigration Agenc-YUNLIN -~ Victoria Academy
Preschool Kindergarten ~ Alexander Kindergarten ~ Bureau of Labor
Insurance Ministry of Labor-YUNLIN -~ NFU Library ~ Taiwan
Railways Administration-DOULIU Station ~ Carrefou- DOULIU ~
RT-Mart- DOUNAN ~ YUN-TECH Library °

10 times of IAQ improvement workshops have been completed in
order to assist in air quality improvement at public indoor area.

At YUN-TECH Library, a long-term CO,, humidity and
temperature monitoring and indoor ventilation assessment were
performed (24 Jul to 16 Oct 2014). After data analysis and
evaluation, enhancement of air supply of heat exchangers was
suggested. The result would be revealed by the continuous
monitoring of indoor air quality.

Conferences related Office IAQ have been completed 6 times. Took
the monitoring targets/sites of this project as examples, the contents
covered the introduction of indoor air quality regulations, IAQ
management proposal, coordination of different government
departments and expected second-round indoor air quality restricted
places.

500 set of leaflets and 300 set of other promoting items were
designed and prepared. They would be delivered to public and

persons in charge during the site visit and conference.
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et g 7 7.2%e0= 3 f“ﬁﬁiﬂ‘]i“g 40 200% 5 7 8~10%:= F b5 € i =
Bt eEE g ~ T A A2 RV P HEER S0 B RT 42
% #(Thienes and Haley,1972) B COek & € & 3 i AL S MR F e 4
B "o Aoeh vH SR R S ER R PR Ec i v o Bk I E g ¢ (Apteetal., 2000
Kinshellaet al., 2001 ; Erdmann et al., 2004 ; Norback and Nordstorm, 2008) » "
PO HEIR CO2 kB IR 2 R Y R R R R F A
(Reynolds et al.,2001) » H # 77 3 » F R A CO2k & 5 1000 ppm 2 T chfg 5
PR F COk R et 4rm @ B 7 g0t 3% % (Erdmann et al.,2004)-
R A
-~ RE-fAEd cmL AR F P F A 1B kp WM R 2T
Kok F+ £ 528 *8191.5C 3 8-205C 2 20°CiF i+ 7 2. TR 5 latme
- FPRERAHPAEEY T URFEFAIRGART o R BT
FEAF o EES500 5 FERA AR MR- F iR HY 2T
Wy Ao o BRE ARG R EP R FOVERA R
BER-FLRAHMPLIFAY > R&AABKTEL 170 4 (AAPCC, 2007) ;
+ AR HF o d NEY A o FA BTN DFFARRD ER AT L
§F Y & 7= R H|(CPSC, 2009) © % BB oz HI{eif @ o mib o det 4
. ?ﬁl‘m% ZEiofk- % s ¢ 3 (CDCP,2009) -

BEETHNCOEARME chhB N Wiffosehsind
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HHEMSEER S 0 B 5 &30 7 5 3 245 § (International Programme on
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AR LR E D AMERDRAL CFT 0 A HH ST F
(Gosselin,1984); f 4 #g 4 Mk RINi>> & A ¥ & & % 650ppm - F i g 45
LkE o Bag A w Y & 0 F 30 A4 sk ~ 4,000 ppm 0 H#-3 5= (Towers
CV and Corcoran VA, 2009) - Bell et al. (2007)s7%= 7 ¢ » % 3 CVD & -‘F*{ #-
EFCOTAEGEmniIBH ARy BT COZRE NMERNLELEFT LY
LEHIPRP%EEESTRER -2 TRADEE T -

= 2] ﬁj‘:]‘“;:
PEEE - AP R peRng B - BER T E 0.04ppm BF T E B T
e T pEA T gam’,%uuc’~%%m,azmﬁvwi£%g

FAGESNSEH L0 AFH BAFEM 2 g B EF A THEEER
f e HF # i 4g(Dales, 2008) » &ATEFDF P FREY 0 T EERE TR
- BEBB S D ZE BB e ENT R L E R T BERIRL - o i
LA AR RGP A RTAIORY T R R R IR AR
et gt  EERAGREBREDCFF T2 - o KA s Wit
AP "BIZEERTANAARBY S RUEELTF Y kR KSE
0.1 ppm > ¢ EREPF-{rdpmre i £ o 2 FRET 0 TR R BT A T R
A o f h B AT R i e+ 4 (Smedie and Norback, 2001 ; Rumchev
etal.,, 2002 ; Matsunagal etal.,2008) > &80} > 7 FFEF i R F9 F 2 ¥ D
L DNAER - B FFHRETRABLSBEDTEY € R EFHF Irem R
S M e o B RFE 'R L FF B T FER & YT(Li et al., 2008 ; Pilidis et
al., 2009)IARC (International Agency of Research Cancer)® *t 2006 & #-7 fig
7 & P A SR R4 (IARC, 2006) © % RIBR £ % > G2 fir i € (ACGIH)
Pl %9 FE5] 52 & 0 A %8 R P (AmericanConference of Governmental
Industrial Hygienists, 2008) - 2011 & National Toxicology Program B o k& B »
FRARFTFERNAS)L B ¢ ™ & 2 W%k B FE F National Toxicology
Program 4% ' " FEt A sp i B b 'e 2 TE R "&F 0 BT I B A RE
7 5 ¢ A Ry (DHHS/National Toxicology Program, 2012) »
B ALHE ] 1 & 3 (TVOC)
dOTILER A A PR R NE A RIL TR R 0 ATREEN 0 R RS K
B Ers) s wdc VOC 3 8> & & BWEF LG B PR Rp
BEAREGFHE - PF2FZR VOCahFx 31 85 F » 2 30 EHRE cug—gf
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b e 10 B0 ARl b frF 2 kS B0 F ) R VOC A FT
B4 ey(Wang, 2007 ; Dales, 2008) °
ﬂ@Cﬁﬁ%%@%%Ohmﬂgﬁiﬁgﬁﬁﬁ’%¥\9¥§9ﬁ
$ o4 D TVOC RiREEMT > & FAFH W RA ik ¥
TR fopgd L% g p ﬁ_iﬁ e TVOC ki 3 ¢H iz 3 B2 4RiT
LA IRFTHITL BARAA F F S F 3 REP TVOC KR EHF
FRAAUF R B RE 2§33 Pr 34 55 a- WkA TVOC, 4k
AAAS AP FEY A AT LR °%££%ﬁ i
EF o deFe ffer oo TR it &% LS F g A2 AT
CAPAe K F B %ﬂﬁ?bw#fiﬁﬁ#ﬂ%mdf%MQ £ Ry
BEEMNEEY DEFR P EF LA LT BREP
(Irigaray, 2007) °
I ~535(0)
O34+ & 5 48g/mole> 4% H - f% £Fd & E {ljgciehy # > 5 p i
Wﬁ EABEERS S LI RARPR Y IBLIA R NN ¥ b TR
AR KpRILE B A AT FY FEphER LT KR Y
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3
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| &
é%ﬁ&ﬁi@ﬂoﬁﬂ’ﬁajﬁ'u(haﬁﬁ@@;&ﬁ%#?*{
EP PO TR LB 0 F I E R 3PP Fi 6 2B 12 R
0.5 ppm 2 %% > #¥F 5 €33 £ %2 5 P AT % (American Conference of
Governmental Industrial Hygienists, ACGIH, 2007) o & 3 JLrf ¥ 3§ A i F SR
F1% O3 & & “7i¢ = 1 4o F v (Fauroux etal., 2000 ; Ross et al., 2002 ; Millstein
etal., 2004 : Lin et al., 2008 ; Moore et al., 2008) > » 7 > R F* 3 % W F] O3
EflpHE o ad AT H % RETEERKF 2L (Apte et al, 2008 ;
Buchanan etal., 2008) o & ¢+ » ,T*wk LG Frheat e g o FRATE QR
BARAE W FE Oscnk B > 2 F R hf v & 4 F(Triche et al.,2006) >
m%%ﬁ{£$%%%*%%%¥i&m$ﬁﬁﬁ§£ﬁ%%i—
(Millstein et al.,2004 ; Lin et al., 2008) o pt ¢+ > 3 *F O3 ¥ & 23 K 5Lk B
P E ;ﬁ;‘;; RPN Nl AN S OX ) -9 - 3 N TN O X1
AR b e e B~ FEPROE A R B EE R Pl e 394 < (Apteet et al., 2008;
Buchanan et al.,2008) -
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ROFHOR GApBIF A2 F 7 ek BB RISA T 5 T AL SRR
HeAs(TSP) ~ 424 5+ 10um ek (PMio) % 4245 ]- 3+ 2.5um #ed(PMa2s) » PMio
FHUFHmAF o WATIERE s PMas SHcEFEETIFE PN 2§
4 T ] 2 100nm Bk { 7 % B R 5 2 # 7 (USEPA, 2008)-
‘ i"f’;fﬁ t"ffz—’f—ﬁ#m%g% g AHERE AR Ao rh B L
L E o M3 F %8 % H(Greeneetal. ,2006) 0 e H BT A R 2 B

AR U B A G TREF PR S MR AR HERRS TR
> b~ 7 14 (PAHs & Dioxins % ){ri&F 8+ % o F p PMas~PMio &
AR ZEPMEF LS Ges L FEAE) @R P KR o

A AR N S
A BPERFHE RGBT M Y ud B AR SRR BRI R
RS € FIRIFMOR R B Aeq B e op 2 & 52 PR g (Lin et
al.,2002 ; Stephen et al.,2003 ; Penard-Morand et al., 2005 ; Chiu et al.,2008 ;
Bell et al.,2009 ; Lin et al.,2009 ; McCormack et al.,2009) o @ B & 5 Hok ik
B g Feh ?}3—]’;‘, ¢ R iy~ & F A (Chenetal.,2004 ; Chiu
et al.,2008 ; Yang et al.,2009) -
EH
2P F B - AL AP EaaEk s ool B wE AR R
BYPEAEORAZEPFRAA2IPPEFLSF LR - AL F e
R E ok e Bend Fo 4l .3m?ﬁﬂ‘l7$ —El’ﬁ Wi~ A R e R B ':‘z‘}“
AP 1~100um * % c R FwE AR EE S L EE 2 ;’?rf‘%ﬁ—r BAPFMFAL
%;%P"’“i“liéf‘ }}%”}i% #B7 M ’%HIVALE AR U F L A
FopoLE AP B Fea b A S PR BRSPS kT
frRehenF N TRBL Y § H S B AL R B e0b e (Wickman et al., 2003
Flodin and Jonsson, 2004 ; Jaakkola et al., 2006) - = ¥ i % Z fP HZE 7 2 R R
RFAAZHFPREIPRE FN AR § NIRRP ot 2 F
TIA i c0h *6 N F % 2 48% (Gunnbjornsdottir et al., 2006) > * & 315 F
AR EIRFS TR o gF R A R P2 B~ (Norbacketal., 2011) ¢ %
POFREIL G § 22 DIE A LR AP 2 R A T MR g
JA A Rk % 0 2 k3 FlF b @ fifk ¥ (Jaakkola et al., 2010; Belanger et al.,
2003; Wever-Hess et al., 2000) o & P & /5 & >0 TR 5 i (R 7 P 8-k 3 cuz
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ST ERY L2 RS RRECHEAIN S F TR S5%
'ﬁ%¢F2$ ?Wigéxzﬁﬁﬁg;.g %% 2005 & 120 30 p SeEE
s LR LTEPZFETERE ) FLEPTF&SFF R0y
&ﬁ%ipzﬁwﬁim%o2mzﬁue2352*1r*P ZF&EFIRE (U
4 223) AdrRZREFRAF PN > NE-LEP T LEINTF AL HED Z
ERNVE ZRFEPZF SFTHRESREREFZAZ RFFTHENZTF &
FARE L F R RRP 2 5% P &R iRy o
T L afE P I f ST PR B2 IFRILSTENZF SRR
BEFEAFESERZARTSF TER T F ST RBRR T SR (2
SE)ER LSRR EFP ZF ST REFEIARBIURFCERAE P Y
ELERPFERENZF ST TR -RFFRERRTTFREIN ZF ST
EEZARKRPIZ IO FESLZALIEATLPRPIZ O REAFEN 5§ SRS
Wil 2 2 Rk RS T Rdichod 224 ¢

,w/

£223 FPLFSTHRE

Sy i B
5 iE (CO) A PEE 1000 ppm (BfERF H A2 - )
- F '8 (CO) Ao BETE 9 ppm (BEFFERFH~2- )
i (HCHO) - PR 0.08 ppm (B ERT § 42— )
REF L B L P
(TVOC» & 3 1 - faft| - | priE 0.56 ppm (REFERT A2 - )
H1 2 1)
‘m [#|(Bacteria) BB B 1500 CFUMY (Fiisdz = 27)
1000
2 g . X = s ":P{j]l%:‘& F\:’ A f—, \r'
,,EL F](Fungl) §7»rg 1 Ll TE'J _,;/‘\ ‘*;E;:/\l 3 CFU/m (Ef:]/p )
S

HAT AP A E T L Rk N 3

- ‘_/“/J- /%{Jui,;,,;}q
(i) 2 B g |- ° | E 75 ug/m® (Hes./ )
BT P E I D o HiK N 3

- s B o I I
23 (03) Ao PETE 0.06 ppm (B ERFEA2- )

Lo R g R R RIEL BT IOE A - ) PR R RIE -
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1,2- = %

(Dichloromethane) ~
z%z 'ff(Trichloroethylene) .

HEPECE
Pdpie & A?%’;‘W&é F%L%ﬁ«?l“
43 4LFLF L (TVOC» ¢ 3

P2 AR TR
¥ (1,2-Dichlorobenzene) ~ 14- =
¢ ¥ (Ethyl Benzene) ~
? ¥ (Toluene)® = * ¥ (% -

2opliEz BT eE & A~
RN T
g K X Ay

TR R
FEZEESITE o
B2 o)
F (Benzene)~ = ,éa it k(Carbon tetrachloride)~ % # (= % ? = )(Chloroform)
% ¥ (1,4-Dichlorobenzene) -~
F ¢ fi(Styrene) ~ » & ¢ Y (Tetrachloroethylene)
B~ #8) (Xylenes)& -+ = f& 1 &

RIE o

—

IR e

—

# 7 o=

*"—l/k&/? 8. '1:‘7'
5.3 m«kfi pobt g #g:v\ﬁ%ﬁ;%fivf MR RAERZE B E N R R RS
EERBEENZFETRRRITLET #/Z%U’%
2224 RAFNIFSTHRERRS 2
1 s o ~ P
Sk 4 {7 §eh
. e s PUER e g
. NIEA | %4 ¢ - ; LR B 102/1/30
- L 1 ~
= FERCO) g1 | 5 o s 0~2000 ppm (11 3
o NIEA | Z4 % - § f g p $ofpl 101/12/20
— L o ~
FERECO) | joric | 5w s 0~100 ppm Q7 1)
SE R BN S
NIEA | #% 2 101/12/28
" #(HCHO O "~ | 0.001~50
PEHCHO) 1 070511 | 402 3 it i 4p & 471 2 ppm 53
%
, . PRIy S
WE P4 | NEA | F1 103/1/6
A Pt B> 2 — % ﬁ;@ﬁ:}%ﬁ 0.003~10 ppm
it £ 4 (TVOC) | A715.15B | " T 7%
F#aveo FIH A0k 45 1 o 0w
. , NIEA | 3Pr %4 ¢ wEkitke | 4CFUM~ 102/5/16
“m 7] (Bacteria)
E301.13C | = i# TNTC (12
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%232 FApPHEpPIFESFREZRE.RANL)
A 2 b 4 - R |
~ : ~ ) - _ﬁ; o
5 p ASHRAE = ' *
CO; - 800ppm 3500(ppm)-24hr — —
9(ppm)-8hr 25-1hr
CO 9(ppm)-8hr 26(ppm) —
35(ppm)-1hr 11-8hr
120(ppb) 0.12(ppm)-1hr
O3 PP bp 0.12(ppm) 100(ppb) -
-lhr 0.08(ppm)-4hr
0.10(ppm)-action
HCHO 400(ppb) 0.1(ppm) 00 5((I;I;m))- target 100(ug/m?) —
B 3 B 3 0.2~0.5
TVOC 500(pg/m®) 300(png/m?) (mg/m’)
5 3 PMys
Particulate 150(g/m’) TSPOO(pg/m?) 100(pg/m?)-1hr PMio 3 -
-24hr -lyear 40(ug/m’)-24hr 50(pg/m’)
- o 0.25(ppm)-1hr o
NO; 0.05(ppm)-24hr 110(ppb)
30 0.14(ppm) 0052(15)1();1)1;11)0{1}1;11 0.38(ppm)-Smin o o
2 . -
-24hr 0.02(ppm)-1year 0.019(ppm)-24hr
1.5(mg/m?) 1.5(ng/m*) o . _
Lead(Pb) -3month -3month
3 3
Radon(Rn) B 20(_)§Bq/m ) 80(_)§Bq/m ) o o
year year
Bacteria — — — 500(CFU/m®) —
Fungi — — — 500(CFU/m?) —
. 23.5~27
Temp(C) gé%%20~24 — — 17~24 —
% % 30~80 % % 30~80 §% 70
o |~ |~
RH(%) % % 30~55 40~60 % & 30~55 30-75 2% 40
Air - N _ _ _
velocity(m/s)
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B 7 Ak
ES P A T SN R
B 5 AR LA B
CO.(ppm) 1000-8hr 1000 800 1000 | 1000-8hr | 0.1%-1day
CO(ppm) 9-8hr 10 1.7 8.7 9-8hr 10(mg/m®)
Os(ppm) 0.06-8hr 0.06 0.025 0.061 0.05 0.16(mg/m"*)
100
HCHO(ppm) 0.08-1hr 0.08 30(ug/m?) , 0.1 0.1(mg/m*)
(pg/m’)
300 0.60(mg/m’
TVOC(ppm) 0.56-1hr 0.087 0.261 3 (mg/m’)
(ug/m’) -8hr
PMo(pg/m’) 75-24hr 150 20 180 150 0.15(mg/m’)
PM, s(ng/m?) 35-24hr — — — o o
0.00021 — — — 0.24(mg/m*)
NO2z(ppm) o -lyear -lhr
0.13 — — — 0.5(mg/m>)
SOx(ppm) o -1 i/ear -1lhr
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 FHE N G R
ERARAT S ERTETRME S S
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B i 703ppm 4c b RS FERIGEFAG T mpE

v 7% > PMio #ic
B P]pl 18 47 ppm °
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Few = F RS HRIERRE 2 FEI"L'%‘ WX e A7 30 £ 0 1
BAEGE 720 T2 o s @ hAANSRANZAF o REER
EHE N EBH IR TS %\‘}F %o
(= )Pl % A4
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RS E D F S 877 ppmo B & T REI T 2 ] BLF] 2 B
B iE 1,093 ppm - g AR A R B R AR S R AR L R
52 pEE s @ P EERRIE 0.0619 ppm > © 7% AR % E 0.08 ppm o T
A RPIES S REB 2 AW T WAL FE RS BRI Ao
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e ip|3E B E . R 103 & & B35 %
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- F b 9 ppm 8 /| i 1.01 0.7
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RATHF PG B 0.56ppm |1/ i 0.006 -
] 1,500 CFU/M® | #.& & 957 -
E B 1,000 CFU/m® | # & & 1016* --
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R P
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- F R 9 ppm 8 | PFiE 0.7 1.3
v pE 0.08 ppm 1] pFiE <0.0432 0.049
CRn Sl X 0.56 ppm 1] pFiE 0.088 --
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E U ) U
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W B P 2 RARE B 102 = # P 5 % |103 & # Pl &
=3 bR 1,000 ppm | 8 /] PFiE 907 983
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