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Abstract

Key words: indoor environment, air quality

As Taiwan’s buildings are gradually developing towards airtightness and high-rise
development, indoor ventilation is almost entirely dependent on mechanical
air-conditioning systems. In addition, the living spaces in Taiwan are generally
over-renovated, and the decoration materials and furniture may contain excessive
formaldehyde, so Indoor air quality has a non-negligible impact on the health of
occupants. The Architectural and Building Research Institute began to implement the
green building materials label system in 1993, and gradually raise the standard of
healthy green building materials in 2011. According to the emission rate of
formaldehyde and TVOC, building materials are divided into E1, E2, E3, etc. 3 emission
levels.

This research first collects domestic indoor air quality and green building materials label
related laws, management mechanisms, labeling systems, etc., and discusses the policies
and systems promoted by the Environmental Protection Agency, central ministries, and
local governments. This research also analyzes and discusses the indoor environmental
quality index of the LEED system (Leadership in Energy and Environmental
Design).The analysis shows that Articles 4 and 5 of the "Indoor Air Quality
Management Law" stipulate that the competent authorities of all levels need to guide its
competent places to improve their indoor air quality, and handle indoor air quality
surveys, inspections and education. At present, various ministries and local governments
have relevant practices, but in the future, if manpower and funds are abundant, relevant
practices can still be refined. There are three prerequisites that must be met in the LEED
indoor environment index. They are: minimum indoor air quality requirements, smoking
control, and minimum sound environmental quality. In other words, two of the three
prerequisites are related to indoor air quality. It can be seen that in air quality, light
environment, sound environment, thermal environment and other items, LEED attaches
great importance to air quality. Among the prerequisites for air quality, ventilation and
monitoring are the main concern. LEED places special emphasis on ventilation,
including mechanical ventilation and natural ventilation. The development concept of

this part is worthy of reference in Taiwan.
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¥ -

26



>

R N L

Bz ¥ L VOCs T A FTHEME LS REE - 2
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¢ #-VOCs » 2 Benzene 7| % Groupl "fE 2 RE4& 5, > # € #Hidn
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3 VOCs # ek By » €3 A HARY ~ A ~=R<H -

WP RS AFTTHEEFLZRRAE BT B EE
2. " EEakdr S B A 202.2ug/m2h 0 & 2P FEik AT S B 686.5
pwg/m2h H @ v $3 it B S A B E 180 wg/m2h B 1137 5 > @ 4%
AR R E S DT EER ARG ﬁ%%ﬁpiﬁﬁ%ﬁm
FPE R BRSO @ TVOC T L R SEH AR
190 wg/m2h 0 90~110 & » &5t 41 ( Lb*)#%%? 2 & R
TVOC #dzid F E A MRS AR > %77 Br 33
FRLZBEFPLEHHEIPZIF ST 2 ANZEEZLEELT F LR
1o

m

pane 3 900 fa e VOCS MBI ZEPR 24 Y 0 SHFFTPMRE
¥AL2ZAFMHF W& 0 ¢35 8 (Alcohols) ~ "% (Amines) ~ ¥
(Benzene) ~ * ¥ (Toluene) % - LFHF W &2 & 5
B g™ (20001 atm) > Z7T/BA>0 0.1 mmHg 2 F 25 - &4 o
g B g8y R w2 2 m(WHO)»r & 5 84 50-260C =
PE P RAEARSNA A A L AF G 1 & (Semi-Volatile
Organic Compounds, SVOCs) % & % L 3 2 3 # it & $ (Very
Volatile Organic Compounds, VVOCs) (WHO, 1989) » :¥4 2.6 #7771 o
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% 2.6 WHO 2P 3 #8534 F e 4

AREEP (55 8) AEE R (C
B F R )7 $i &4 (VWO0Cs) <0~50-100
gy i £ 4 (VOCs) 50-100~240-260
Ly G i & 4 (SVOCs) 240-260~380-400
VTR AR g 84 2 FA5 5 840 (POMs) | > 380
(WHO, 1989)

PR R RERITE G B S5 TVOC ) oé § 7R £ 4
M TE R P AENEAFA T AEHTVOC R fHF T F
ST F SR F M- FE2 e FE o EARARL 3ppm e
LFMEF P EPF2ZRFEAT
A. ¥ (Benzene)

MR ERBEE L F 5 Groupl "TE A SERB 0 € Higd kAL
FM ERELF Y L oBF L E RIS LopIFEL o
B. ® ¥ (Toluene)

WEFR & Gropd " R F EIE L RBAPM 0 RARMA L R o &7
B & A kR 100ppm 7 FP 3 F A E 6 ) FFEdSmp2 3¢
e e o
C. Ev ¥ afLgiyPpitésy

R I S 1 THALVOCs FE A FTHENH LG RE
P e gr g 4 pﬁ‘%ﬁ‘&‘ﬁ5ﬂ§®ﬁiﬁﬁ%%ﬁ
© LR R B ST R o

R
A4

2.4.2 #4155 % RERATH
A RRATRON - 4 R %Y (Empirical model) o H 55N 48k
o F BRI > & A F B (Mass transfer process)z 4712
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;% 45 i (Hluang and Haghighat, 2002) - 2 A 5@ B 2 - P2 % B
;¢ (First-order decay model ) 2 % Z_#=(Power-law model ) =3¢ (Zhu et
, 2001) e 2PN 2 A BB - o (D2 kR RS
ERRVREZHICEY 5 (DM ’é]ﬁ’ PR S T
FHE M 2 s o

Ed P o Fick law % = 2 24 45407 5 > g W A& 2 B3
AL A G H B B T AR AT T ¢ & o AR 2 iE Ak
B9z g ¢ 2V0C @ﬁis?](Tichenor etal., 1993; Zhang and Niu, 2003;
Zhang and Zhang, 2007) o fiz; H# ¢ 2 #Hir— LBEX 7R L%
(Huang and Haghighat, 2002) o % %273 % ki -

1. - FE %R
5 A Rik4ci® X F 2 Dunn % Clausen 2 — F# % #7557 (Guo,

2002) :

Dunn model  E(t)=Ewe-kt (la)

Clausen model E(t)=Mke-kt (1b)
He S E(t) @ sk4tiE F(mgm’h") o Eo & 4243k 47ci# 5 (mgn’h) > Mo @ H
PR RHLAEE AT (ngn ) k- BRFES TR LR
(h) e M ¥d EH2Z PEFERGI K& ¥ 3 R8N g, v
1 Ry d 7 P A7 2 R MY BATER T B
R 2 473 F(Zhu et al., 2001) > e %@ & 2% F Ayt
(Huang and Haghighat, 2002) -

2. BEE R S
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2 B 7Y (Double-exponential model) % 7+ % p #44L TVOCs
2 473 F (Guo et al., 2003; Kwok et al., 2003) :

E(t)= Eit E:=Ewe-kltt+ Exe-k2t (2)
H e HE(1):TVOC ik d7iE & (mgm*h') *Eio 2 Eaot 424538 47:# % (mgm°h™) »
kiz ket - FERpEFVHtFF) B 278 b RErER 2 84t
Ee RABHT b B B2 At 5 A0 Bodpie fF A 45 R o

e

-
Do

i# K
3. R EF RPN

FARER R B A R S BRI

e

E(t)=at-b (3)

@ E(L) :dciE F(mgnh) o a: S#c(ngn’h) o b St
B(h)caz b BdhAdr 8@ o AR PR RE G 2 AH2
kR 2 VOC ihegcid & egs i o

CE TR

21 %R Ap v i 0 A RO (Constant model) 5 456 » 3 #d4F

TR R(t)=Ro (4a)
225 F R TR R(1)=QC (4b)
% R IR R(E)=AK (4c)
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HPOR(E) It PR 2 did F F]F (mgh ') Rot Az dsik 43¢ & F]5 (mgh') »
Q: @i B#EFmh") »CrmB? 2545 kR (ngn’) A 52
Fo A (n°) o B i F(mgmh') o

2.4. 3 BB HAREZE 2L EHEIEF

Pkt TR, 2 TRIEFEFPLC LS | 2
dodcit F(mgnh )73tk d "E ALV EHBHET F > X218
2 RC RN A HOWHTLER A AR 0 9 HE
WA TR Z LR o STILRE R SR T RRREALY 0 MY T R s A
HALFEF 3 s i7iE 22 3 il o

NFCIREE AT T2 AR G B TRERRE S 22 27
ASTM(American Society for Testing and Material )D5116-97 #74
fo2 | A RapagplieiE o BdgiRiEs R4 o sk ? pE(HCHO)
2ARITFEMFHCELF(TVOC: F~7 F~H- 7 F-F -9 5~ 48
TEELF)REERAFTIRGEF A 200 2 R & L]
SEHRER A REERGY > TEHERCRE CBFF 2R
#EF)F e g AR fots o 2R E 2 $ 4 Pump #4gp chiE R
ZH SR FEd FRGRE B GC/NS & GC/FID & suf 73
Fag ~HErditVilsz g az st vETEMEr 2

R ATE o

MIRBHPRE REZ G ST - B L EHE L RE e ik

$7:# ¥ (Area specific emission rate, SER)) :

SER:=QC/A (5)
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g

He ISER: BB HY EH5LRE 2o i F(mgn’h!) Q&
Bz fatdF@mh) C:®’B#me 2 EAE(ng/m’) »A: 244

& 4% (m’)
2.4 43P 2 F L[ FETFHS

P A MAE PRS2 Ay @R 2 2 AR B f
FFEFHSO BT EIERIEE B G fflkdicF R A2
2 ES T RN SNE T bk B RS & 1s A S
Wb B2 B8 e g 2 TVOC e4ci® & (mgm *h ') 3%
TVOC ik & - TAQ model 4Ri5 4 iRsk & ~ i b i 5 %
PR A e - BENFTFEFTLGETE T HFH (Guo et al.,
2003; Hakkarainen, 2006)#% 7% 4cT :

VdC/dt= E(t)A+Q(Co—C) -R (6)

He oVii &2 p 2 A Cant & 24 TVOCEA (ugm’) C:
mEEPRTVOCER (ugn™) »Q: FrErEFmh) > A P 5%
Fad A ) E(t) 15 % k2 TVOC B =& # dci# F(ugn’h’) 'R
TVOC z 7w * (Sink)i# F (ugh') (drsfz ~ ) o

2)7“(6)%"'@»@“*3:5\: ’fﬁi;/{ttﬂ?' /‘54///‘7175’73&;/”4 §3 X

=

A Sl e A5V (6) 5 A L R A AR o ¢ B AP
dp gt el HE R EoBR AR PR ICE (Sink) kiR >
FHRRABREZE - 2FNO)E B it doT

VdC/dt= E(t)A +Q(Cou—C) (7)
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g gpeadrgng o TVOC KRR 9 Hugnm’ > Flt o K Cou
L0 ANVt deT
dC/dt = (E(t)A-QC)/V (8)

AAERURAET 0 AR (8)T ] AT

C=E(t)A/(NV)= E(t)L/N (9
HeoN=igp oz 234 FMON=Q/V) Lz p 22§ F 5 (n2m-3)
(L =A/V) -

ARG 2 (o) R R S 25
GOTRBfaplEE FELdAcd F 2 ZF LR EFKE LT 40T

C=ECt)AK/(NV)= E(t)LK/N (10)

FHARALZR2ZATVOC R R » B3T3 Eioa 0 (1) ¢

P TVOC kR =%C (1D)
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Bt (Cpem) 2 R s
#(PM10)

Ji

TR I

Flabi® 2 ()OS A4 2
AR Y PREE S
PO AER TR R
ERLE SR gf%*‘l‘jk?[}\i

2 BA R X

:u F/ \g\"'

L= § 1 m(C02)
2. mE(HCHO)

3. @ (Bacteria)
4. foparEoar -t
Aot Cum) 2 R ik
#-(PM10)

AL € AR T 1

7 b B

L= 5 i a(C02)
2. - F & (CO)
3. 7 m(HCHO)

4. wpF(Bacteria)
.

FAT A E AL
Aok Cem) 20 @ ik
# (PM10)

36




231 522 FE RS

%=

i

IS 203

EFER IR

#1358 p (H)

A B p)
iﬁ * iwf o R EIEY. L RIE 2
T | AR RS | SRS MR Bt (BOZ |1 2§ R(C02)
TV Az p s F oo wE®d ¥ |20 7 AE(HCHO)
ﬁ&&%bﬂﬂﬁﬁwﬁéq°@ 3. Rl E
B RN T E LR -t Cum)2 R
5 i e (PM10)
A | BEAEHED BRI R P RPOEAS |1 F - a(C02)
sk TREE UFRjZ- wELIRE G | 2. - F 2 8(C0)
ﬁiﬁﬁkﬁﬁ@wtngﬁﬁ? 3. ¥ Az (HCHO)
W EREFLRE TR P RE |4 RS ) gt
LY Mot Cum) 2o R iF
FRBED R EAF TN Mok (PM10)
TR NRFRE R L GRA w:ﬁ
B bk B i ' ArPRAAR R R G
Z i@ Spi)“lf'"’/\‘é]’fﬂ-u F’]‘?—ﬁ
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CRESE T TN S 3

COMPONENT MATERIAL AVAILABILITY MASS% ORIGIN
Face Cloth/Yam Nylon 6 (25038-55-4) Fossil resource, limited 8.6% us
Face Cloth/Yam Nylen 6 post industrial and post Recycled material, abundant 8.6% us
 consumer recycled (25038-554)
Tufting Primary Polyester (25038-50-9) Fossil resource, limited 25% us
Latex Ethylene vinyl acetate Fossil resource, limited 5% us
(25822-09-T)
Filler CaCo3 (1317-65-3) Mineral resource, non renewable, 149% us
abundant
Soap Alcohol ethoxysulfate (68585-40-0) Fossil resource, limited 03% us
Biostatic Preservative Intersept (68132-19-4) Renewable resource, abundant 0.3% us
Fiberglass Silica (65997-17-3) Mineral resource, non renewable, 1.1% us
abundant
GlasBac® Backing Polyvinyl chioride copolymer Recycled material, abundant 9.7% us
(25035-98-7)
GlasBac® Backing Di(2-ethylhexyl) terephthalate (DEHT) Recycled material, abundant 95% us
(6422-86-2)
GlasBac® Backing Calcium alumina glass spheres Recycled material, abundant 304% us
pre-consumer (68131-74-8)
GlasBac® Backing Calcium oxide (1305-78-8) Mineral resource, non renewable, 02% us
abundant

Bl 44 HE>LHET LB

B. gk A ST
b A
Declaration Open Standard ) »

4 (Health Product Declaration ) : ¥ 4 * ch4 52

@k ims 2 B &% (Health Product
ko' (3R

g#&-,;% ¢ ek B

4.5)-
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Health Product Declaration:

Is it complete?

Health Product.
DECIARATION

Health Product

DECLARATICN

s P ol e U A4 iall Bosa i 84" wal Bate Juard see b praesl walll e & mant Tha wa
e o i 4 it o an PERRH S SIS o SRR core s oA ek de Fkne
ey g comers and rackets
S — s
ExpyDate  2-Jan-2017 [ Jsecend party Certifer  NiA i, L freiny e A
HPOURL 1hea Pan Gereficate #
HPD URL [wriee pany Certfeate # SORARY 0 < =
BUNMARY The conten of this p assessed for heale
“The conent of this produc was assessed for
e s is producs was s ; T T Residuals Dackure Ful Discisous o rbortions Ing-oSont e G
Residuals Disclosure losure of Intentional Ingredsents
o o [ Jmemsured 100 ppm final) Full Dischasws af Kwm Hazaras [ves [
[ IMenvarod 100 pom (esany Uil Dieclosure of Known Hazards [x]ve [ne [ Juwasore 1000 ppm
[ Imeasared 1000 3pm
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[ et clsetosea
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(pigmant ingrcien), Carson slumpqmm ngrw -m: ‘Cwomitm (1) Corspounds {pigraentingi bmany Tianate

At Rt . Aati oyt ), Arsorsc. S s, v A resisa,

Vinyl Chioride Mosomer § wnylnesldual iyl e Wanarmer vimyl sidual). Viny Criadde hkaare: {viny ras.an.m Caron Bl
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[cancer lendocrine Cstinorere [ |:|cmnm o Eq-ww [dnqusc texizty [oene dostavan

[CJceme muation [respiratery [navatie tssieity [Juone depletiee Total VOC Content

Materal (91) Do the eoduct ontain aromptvocst (XA [ Jves [Jne Reguatory igh) Are VOG tree bts evalable? Clwe [ves [ve
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“Goantent Notes
Centibcations and Complance

VOCEnissions  SREENGUARD Gerified SRESNGUARD Goid  VOG Conteni

mmmﬁwwm\ wre Ledon bs Tl ey

VO Emissions. Groan Labol P (commercal) YOG Gantent

Cradie o Cracte NsF 140

C. ##
Cradle 33%

level ) n#

13 & (Cradle to Cradle )

3
et
il
R
=
s

W

7]

R 4.6): £

" Cradle to

H1R V2 & A % % (v2 Basic level )&¢ V3 4F % ( Bronze

o

™

CERTIFIED

cradletocradle

PRODUCTS PROGRAM
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Frd ROEIPRESTIER LR
E. # £ ANSI/BIFMA #GE A FHE# @ F 5.1 B R s

ehzby {le s BIFMA 3= (GXRI4.7) £ @33 At o

(ansi

This product meets or exceeds
ANSI/BIFMA standards.

BlFMA

INTERNATIONAL

] 4.7 ANSI/BIFMA 1&3:%

F. 3% & 74 & & & ;2% (Cradle to Cradle Material Health Certificate )
(3%m® 4.8) : i i® " Cradle to Cradle | k2 DR e

VAN e A

I DN

G. 7% T ProductLens Certification | 32%% : ProductLens Certification
F UL > 7 fadanizE@Z4 R (B49)-
H. i€ i#§ Facts-NSF/ANSI 336 A § 5. &2 B&5 (K~ 8

%) i i NSF/ANSI A & =7 » NSF ( National Sanitation
Foundation) ¥ ¥ RR 7iFr2 A & ¢ - H¥ERPE 7S T v &
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s (F4.10)-
[. ## USGBC ;v 2 ##l= 2#HhBE R4

CERTIFIED

PRODUCT LENS MATERIALS
TRANSPARENCY AND
DISCLOSURE.

VIEW SPECIFIC INGREDIENTS
AND EVALUATIONS: Platinum Certified
ULCOM/PL NSF/ANS| 336

Furnishings Fabric

B] 4.9 ProductLens B] 4.10 NSF 2.3 {4
Certification ;23 &35

TR R I AT A S B 25RIAFEHBEFET

FliE— R > WE A -

-

A. # & GreenScreen v1.2 A a8 b i § & 4 ¥ i 3] 100ppm
AN ATHSREED o

B. # & 3# & (CradletoCradle) 23 © 7 F £ %ol » v EH
3R ERE 0 BT V2 5 &A@ B S 1509% (f#
FERISE) EFR £5EL: 100% -

C. # & REACH # =z : % ¥ REACH ;# #& ( EC Regulation
No.1907/2006, Registration, Evaluation, Authorization and

restriction of Chemicals, REACH ) ** 2007 & = £ § % > y:@%u
W g B BRIt A% -85 F-REACH i ¥ »t#7
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