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ABSTRACT

Key words : Healthy Green Building Material ~ TVOC ~ Emission Model

1. Origin of Research

Healthy Green Building Material is the largest one of 4 categories of
Green Building Material marks(statistics until Nov. 2011 77.6%), the main
spirit of healthy green building materials is expresioning contamination
emission rate of total volatile organic compounds(TVOC); but the basic
specific of healthy green building material was not including contamination
concentration or emission rate curve of testing duration, and consumer
choosing healthy green building material compares with the material
without certerified for interior decoration using, the former has the
characteristic of low emission rate, the research attempt to provide graphic
or quantitative conception expressing the difference of the green building
materials and the normal one, showing the specific differences, for the
promotion of green building materials more useful,by the way with the
related research project developed simulation software, the software
included in the database accumulated over the years of the building
material testing data, provided with the software functions in addition to the
completion of interior decoration, after a reasonable time ventilation to
determine the better occupied timing, but also provides policy advocacy
and follow-up more reference images, for the maintenance of people's

health and help promote green building materials.

2. Research Mehtods and Processes

The paint with healthy green building materials as the major object in
this study, and a small environmental control chamber simulate the space
environment, according to ASTM D5116-06 specifications of temperature,

humidity, ventilation and loading factor etc. environmental conditions
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controlled, check the sampling time from 48 hours extend to 96 hours, in
addition to laboratory analysis equipment instruments by qualitative and
quantitative analysis of the obtained long-term behavior of the testing
results, and the literature proposed dissipation behavior simulation and
verification, based on the measured results compared with the simulation
results and evaluating the simulation result, attempt to establish the

database of emitting behavior of paints.
3. Research Finding

1. The first-order decay model simulations, the TVOC concentration peak
of dissipation and dissipation rate forecast approximate time of
occurrence in addition to, the peak of concentrations and emission rate
are generally in greater prediction error, based on NMSE assess the
overall concentration of TVOC, emission rate simulation results show
that the adhesive behavior of the simulated results and describe the best,
followed by cement paint, latex paint is showing a large variability
depending on the case, even one paint products that just do not apply the
same measured simulate.

2. View the formaldehyde concentration and emmision rate of test results,
formaldehyde of materail certified by the green building material
dissipating amount is very low, usually after 24 hours reaching to
instrument detection limits 2( ug/m’ or ug/m’sh™" ), the proposed
concentration of O to 2 hours and dissipation rates of fugitive in
8(ug/m'or wug/m’-h™);2 to 24 hours with 4(ug/m’*or wug/m’-h™"), to 24
hours after the instrument detection limit 0.002( g /m’or wug/m*<h™")can
replace the path to take to build the database.

3. In this study, the health 2 green building materials and 1 adhesive test of
96 hours tests, review testing results after 48 hours is set closer to the
value of green building materials in full compliance with healthy
assessment level. The existing 48 hours test data of healthy green
building materials, should be able to set up 48 hours later, emission

database for building materials emsion behavior demand.
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Bk (WHO) &40 8 i3 BE A7 50-260°C 2 Rl 58 & 7 NI JE B R ATa 204 %0 AR BB
ELEY R ) i & 4 B 1B A #E A4 (semi-volatile organic compounds)
BAE 5 3B P2 7 #AbA40 % (very volatile organic compounds)( WHO, 1989)
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. 144

BoRRIR R IE
B &R - Maroni, 1995;WHO, 1989

FRVOC £EBRARIE TAEELMEZEMRAR (TR H a6
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DA EERE AR VOO FAEPIERZERFTERLRRZ— > 34 VOC
BRFRIHEZER AT 6 N0 AT RACE R BT E A L8 BATHEZ LA

? Benoit Guieysse and Cecile Hort, 2008, “Biological treatment of indoor air for VOC removal:Potential
and challenges”, Biotechnology Advances, 26, 398—410.

4 Maroni, M., B. Seifert and T. Lindvall, 1995, “Indoor Air Quality - a Comprehensive Reference Book™,
Elsevier, Amsetrdam.
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4'Ph 1 1 h ’ @% e 2 E X X
s ﬁﬁaﬁégycizxge R el ALK LR =F R0 R0
58 L E A 2-TE-1-T.8
oy N s P SN + = %
Bk AR RX ,g;_m;, B/IRB : ek dEge
o= Tak ﬁ? —a% iR l;;rz(;;illazole B& ES 2 MBS
hEtAa L LB TEE > kBR > - WEL > RIEEE 0 LB 0 RE o
(Linoleum) AR o + Wiz
, g > 2-pentylfuran > X ¥ " -G methylpyrrohdmone v R
& b B .
X B 0 LB 0 REE WERSY e m o ohem
TES > LB BEER T B o LA REE + M T
N = AR AR
HeEER LB BT BRE res %
B 2E S A B %12 )8 % (ETS)Fr & £ 69 K > At (terpene) » 27 Bt b &4 (b 7T ] ~ A 2 Bl &k
' U7 ) mRRMBYE WAL 0 FURIRIEE BRALtk T2 Cipto Cie BLIE o
Z# Rk Jonathan A. Bernstein et al > 2008

N MR AL B 23R B B AR K

(=) A 3EA AL M 18344 ] (Emission Mechanisms)
T NEM QIR MBS IR - EF G R BIATIER 0 F—FE
% B ¥ 38 & m4E4 (evaporation) FriE#] » AIEEM R BEEE R D E R
FUREARERE] > mEeE) o) H 545 5 7 Sb—FEALTEM R H W3R
G E R R AEM ARG NIFR B £
31 E e > w8 2.1 Piom » E B ¥ — AT ARA]
* R 054 R & A el o) o

3 i(mtemal diffusion)
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BoF XKEAARITHIE

Gas-phase Mass Transfer Rate.
R = (C- C )k,

Air @ C,

Seurcetsir =
Interface

Source @ m,

R=(m,- m)k,

Source-phase Mass Transfer Rate:

W21 RHMHTER

i AR 85T 0 X BBUARME B R FCREAR o Bl R R
FRRBE ~BE ~ AAEEE - IR BAN ~ THEBE(Sink Effect)
& o MABUTRILE SR AE A x4 % ARG ~ BE - MRERE
ARILE o

EB NS RIEE - REFE > WRE C RERMAES
Y FEERM T FROEE S = AR R T2 M ey LRtk 0 &%
IEBA P ESE B ik #ik 2 B F (Emission Rate Factor) F&@ % L+ -
MR B AR TR SRR AR RIRAT 0 RRRMBRERTFEAEE
T RMRENBES MR ZRRETRE BB U BEHAR
BRETFH V0Cs BB E  RTTE" ~ BRIRWE BB XHE "Rk
LURE ~ RERBAF/HER A oRBRFRZIEREARME > &R
IR~ RE G LA TSR R REM R E 6930 0 MR AR G ho S
R~ FHRBBAEGEMPTERNBE LR ZRARR G ET - Ei AR

P

ok

S

TRHAE 020000 FRRERMIESM A KD RBZIAY  SERLBIAE LR -

REF 2001 FRREEM FELRZIAE  SERSBIHBELRX -

TR A= 0 1999 0 FENRMRBEREEA R ZAE S E R ZEERA KD R HE T SRR
ITAFAEH X °

SRTF 2002 $ E T NBBEE FHEMEERARD T RIITABEZIRAR-SE LA B
SR REEEFRFAALH X °

“BRIRI 02004 C SE AL A THAZTPEEHARY T RBE R ZHAR-USRAF ALY B
RARGRERRPTA LB -

V2R X E 0 2006 0 EMHAEEMA RIS ME R KBRZIAR  RARSLEEFA LB LB -
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T SR AEAT A A RS M BB XA R - DUEHRHR A 1)

14

RELEIE S o

(m9)3E 1R AL B 75 22 IRIERAR X

R RPEEAE KT B A SBE X RWIEE A R REAA - 58
REBERFETRERETEE > H > EEBHEFESTRERN 7?7’&
X mMHEEXRZARADERV S LS EERMGEER R #T
WA AN o AT 23 ?a"i B X R X A8 2K

A RERER  BRASTRERAETZIRADEL FL :%éi}f*?ifi
(Sem1—Emp1rlca1 Model) B AN A R FER 3T o
. R ERAR K

(1) Colombo equation (Colombo et al., 1990)
HHRENFTEROFEPRZEZAHTRRDE V0Cs HEK
M RILE ERAANETREN > B2 T AREAMEER
R fEkEE X s EHAH - & Colombo et al. (1990)
FrsE o e A AE B Rl HE A 69 R PR 75 4 R BA B HE A B ]
MR E L Bl REFHRERZFEBARENR - X )
A AR X (2-1) :
c=Al-e P -C [1—e ] mmmmm e 2-1
c: BRAEMIRE(mg/m’)
t : BF Rl (hr)
ALC ~ CLC : 8 2% (mg/m*)
BRC ~ DRC : s & %8 (n")
AERESSEHAET  EXTUREAN R GREY
b H—AREHTARLE > I LA ZRREZEHRRE
L&A — B4 LE - sboF 2B 4k#4 A BRODRC B
1<(ALCBRC/CLCDRC)<o0 o H = AR E hh 3% hud|—45 5 » B CLC
=0 2 BRC=DRC - FmEAfTHENT » ERBEER REMA
2 ALC-CLCo A 4h > @ b3t ETOUF2AIRAE P THE A £ 69K
FGEE (Cmax)Fo 3 305 5B 6985 B (tmax) » 4o X,(2-2) ~ (2-3) :

Brc/(Dre=Bgc) Dic/(Drc=Bgc)
c :A l_(ALCBRCJ —C 1_(ALCBRCJ
max LC LC
CLCDRC CLCDRC



%% XS HIE S

—————————————————————————————————————— 2-2
in( AcBor )
= Coclec) 2-3
By = Dyc
IR H bR R o K (2-4) &+ ¢
¢ = Ay Bpee ™" —Cp Dy ) —m o 2-4

%fs“iéﬁ%)ﬂﬁﬁ /@’Tikﬁj\ H ’ ALc CLc’ﬁﬁif’;ﬁ’fbﬁUﬂ(z 5)
c= ALC [e(_DRCt) _ e(_BRCt)} ____________________ 2_5

BlAktl > SRERBA SN —BEIEEYE A FRANFTHIE
HBRC-6) > @aftomER > HIeF AR nERER
BEHEXGERER L SN -

A EFHAFE L RRRANGE 2T AF A4 K (2-7) -
Vé=E+R,—R ——F, ———————————————m e 2-7
V:RRRAEEE(n)

E © #k#%k 2 (mg/hr)

Rs: #ggxdm “&ﬁLﬁ(The Global Sorption Rate)(mg/hr)

Rd © % # % @ B Mt & % (The Global Desorption

Rate)(mg/hr)
AR R MR E R T 2 R R R (mg/hr)
D RBEARE(mer)
% t=085-C=0> R Rd~Rs~1 % 5 0> T 454045 B ik F 4o K (2-8)

E,=Vé=V(ABpe —CoDype) ———==——————————= 2-8

g AR AL A 55 K wr o REKAE MR E AR AE B (de/dt)=0 >
B Rd=Rs » RIT 2A4F 2] 12 69 HEA 3R F 4o K (2-9)

E =1 —F_=I1,+F(A,-Cy) ————————————= 2-9

Ry Axs FREIATHLETURME RGBS > 5#H
FF(A—Co) %% > T b A3 1 a9 shE - X (2-T) ey 3Kk

15



T SR AT AR AL S BB XA R - DUERHR B 1)

5T L For4 X (2-10) -
E=Vc-R,+R +I+F, ____________________ 2-10

EEXT @ ZRORITFREBM R FQRRT AEAF » A EME
Mg AN E AT A 288 0 B E BT AEAF o
HNAX(2-8)F &y 2 B, & D, > THIA ¢ AT I HEAE 4o
By =2¢, /(10 ) © A —EHEH RG89 77 LR TIRZX D =R
REHN—EHREROGFTLERME > B TIRE Dy A
0.1~0.01 By ZaxtE > MbBEXREAN Ac-Ce B B 8Y91F
e
(2) #mERREFEHEX
AHENPGRARE T ERRAFMERGERENEE
44 X, (Wall Paint Exposure Assessment Model, WPEM)#| A
IRV BERRAE 0B B 0 51 A8 B 09 3 30 R S B AR B AT TR BT
f& o JEETH B BB B BT ERATARRHE L - G A A K
ME—MRBAER > BE—FHA RO ETHE
ITREZRBRGE B —BR_EERBE XL R LR > TR
BIR_H AT R AT 0 B bV BA fo 8 N E R 09 B TR A
o — B AR b &R B B AR (USEPA » 2001) -
St R R F AR L - THAKXC-1D3E :

k=axVP"/(MWXFT") === 2-11

k: #e# g ARZE(1/hr)

VP : %A E (torr)

MW : ¥ ¥ & (g/mole)

FT: B R E(mil)

a,b,c,d: FE

BHERERERXCQ-1D&E > #R1aX(2-1D)Ew
RBRGEBRETRMAKN - I HAZAARRKEFE2/H
Mo RC-1DWEHEAEREMGFERROEZE -
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BoF  XUKEREIER IR
(3) — MR BM K
Tichenoretal. (1991 ) 3% R348 A R E LM HE X RE
o AARFE sink MEBRARAABRIERGBET » S LRMEHE
B FEZR MR TURERTARK(2-12) 2 —M Rk F £ KX
R=Re" ——————————— 2-12

R P NEFR t ZHEM R F (mg/mPen™)

R, 7 t=0 Z HEHGR F (mg/m>h™")

k: —mem kb (hr)

t o BRI Chr)

BlRBHEETHEIRIAEATAXN(-13) LERABRMA
NS EMEENREEEN T LR ZALPE B R RGN F

VC+QC=ARe™ - 2-13

DR A A (m’)

DB AE IRT R IRE (mg/m?)

DA AR EAE(m)
Q:ARBRBAZ(m /h)

LA s C(0)=0 » R AFF 4

Co AR(e =™y 9-14
V(N —k)

HYNZRARBEIILE(T) N=Q/V o
AP TR F kA TTAHA X (2-11DH4

MR T RE R HRX-1DHELE > #REX(2-11)
st B2 R BB ERERN o sboh o HNGZARARREH
o FERIKZACESY > ZAXBRARER o
(4) =rs it X

Chang et al. (1992)## L AM % & B G PHAT B~ AN F
&, & pr 5 48 2% M A #% 4 (Nonane ° Decane ° Undecane - 1,2, 4
Trimethyl-benzene (TMB)) &4 HF#AT 2 5 B vy [ B X, 49 BAEAE

- ) =
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T SR AT AR AL S BB XA R - DUERHR B 1)

—;&%’f‘ ‘:\;1';5; ° kk X%##ﬁik@ b" &/E&Aéﬁ HTE\H Hj }/% B - l/%’fT
%69 10 B o ﬁﬁﬁ R B ZRUA— IR R R AT
R =R ————————— 2-15

e

R B PEERHEHGR B (mg/m*en™)

R, : #— Fé’ﬁ PR F (mg/m*en™ )
k, t#— R EERAAET)
t - Hﬂ'ﬁﬁ(hf)
R bR 4E ey 2 XA
VC+QC = ARe"":>C+NC—A‘iel e 2-16
C: Ik sk i (me/m )
A Ehey @A (m)
VR mAaE(m)

N: Zax#E(/hr)
LA A7 45 4% C(O) 0> 43T -

_AR(M =™y 517
V(N —k,)

A= E o HERGR R 6 — PR HORR K a9 E R HERGR R B L
WEAmME A EMOEE 0 AR 0 REp

Rim =i =kt 2-18

K21 H R R FE R THEMIMBE T LM E nfodbkk £
FRAAB KRB LRI BEOMELLERERE 55
ERBHHEATRHRAMETOEME > AAALET R T1EA X
Decane A E oy B HEMAE R AT - B & RETILBRETH
P HIEHER -

F RIS HERBR R RE NI RE R BB ETS

R, =R =kyn ————————————m 2-19

DB PR ERBERGR R (mg/mPen™)
DB %‘—Fx%ﬂﬁb#'fﬁikﬁ(mg/m i)
'% Mo ik & kA ()

18



%% XS HIE S

t 85 Rl (hr)

B 32 Ak & 4F C(0)=0 > T4 MKN(2-18) A & > &N F
M BRZ B XA AN RN USRS REE
BIERTERRARGZE - BFRBFEET > RFHOFHELR
BESALEEN —HR > BEMFER L o kB R3HEAAR 20 /N85
meEREAERE c LK RLBABRERAABLZR  BrmBEK
BB ARE R ATIES c HRE ALRE —KRFRE > 3R

fE B CELIR G R R @ILRHEAR 0 T B SR o BE AR 4 BN
BEMESINENHBEREL - RIREAME LS ILME T a9
143 (Knudsen Diffusivity,D) & <4 F K -

D= 9 e 2-20

D: a‘}iﬁﬂ%%;(cmz/s
G¥ o BILIFAER ~ BEAAK 0 (on’/s) (mole/ g)*
M, REWEFTE F(g/mole)
RERZNHNRERE —FEERE —MEEMHERRE > £FH—
BP o R Bk KRR, Bk, ¥ Rl KA R2 1848 5 — P & 05 >
R1 Breig ok mAE R2 A5 4R 3 > ARUATT LU A e BEHGR R X & 4
R 2 35 K (Double-Exponential Model)

R=R+R,=Re ™ +Rye™ ———— 2-21

3% AR KX #a/ Colombo Fr 2 i B9 — M6 % AR &,
(5) FUB R & EM X

FUB R A2 VOC AT A 872 A M B ey B X v 8%
ik Bk o Hansen (1974)# 3% 2 8B X o TR ¢

Rty =—% e 2-22

1+aRt

HYR A t=0859HKF > a HRFHHE -
2. HIEH K
(1) mIEAEREKX
James et al. (1988)# R BAIRKE N OHEREH/ER &
# 75 % /I (The Source) ~ AKX 4 M 4924 (The Well M1xed

19



T SR AT AR AL S BB XA R - DUERHR B 1)

Contents of The Chamber) ~ B|2X 4589 1 2 HEx (Exit) ~ #&
(sink) %8 » 3B —F2HAEA > W 2.2 A7 o

Sink (w)
—— .
6| | ke
Chamber
Sou rce (X-y-w) .._....-..“f_EL_._ME;-_ E X it (v)
(A) J

M22 HELANTER

B 2.2 % ARZRFERGMEE 2 > x=x(D) A7 LRI
BAREEHER tREB O y=y(ODARRBE OFTLEME EH
B t 69 R w=w(D) BARRRB NG R EE 2 HEER t a)F
ook~ kARG RIRAEA QIR RAAB 0 k, BT R HE R A
HREGB O kL AERETE > L HRMYH BB RF
o o BB R AT T

cy=r=w 2-23

%
HoP VRS

ABRPRE XTSRS ANEREM T 2EARAKAA =
84 5 A2 0 Bl L

x=kg(x,t)—kj(x—y—w) ——————————————————— 2-24
y=k(x-y-w)y____ 995
w=k,(x-y-w—-kw __ 2-96

BRKET > RN B 5 SRR B AR P e E o

R(2-)REBBIEANHETEME Bro % LR AT
AR T ARMAEE - BRI BAE T o AT AR
REBFRELRNH PFTEMEE - X (2-260) %77 L MARIEH
MR E RN A @R E BN PSR E

20



FoF XU EARRERIE

oMM A AEB MR EA R ELLN R AN LB
ARMEE ok Rk, BARANRNESE BATHATRRA
FIRE]  ZBRIEMNGRABRER—TMAF > Ak =F/V B BB
MR RILGRE > W F ATRTIEREMS » 8k AH— Tk
BREGH - BHIRARERRGHORE > o 4 BFHERX
1.Full Model(k,#0 > k,#0) ;
2.S5ink Model(k,#0 » k;=0) X THHARERZCHRKF LR
B3t B E
3. Vapor Pressure Model(k,=0 » k.20 )&k T OHRE X T LW
BUERL
4.Dilution Model(k,=0 » k,=0) B R HEZHEHE K -
(2) #A8E1EH K
Spark et al. (1996)# & ffa EEE R, > £ EFIEET >
N T RRPER S e G %&ﬁmﬁm%%kkﬁmmﬁiﬂ
R@#%k > BERmEANEZRT o §15:842 69 BB IR0 40T LA A HE
ﬁ%tﬁbf](Drlvmg Force)rr £ g 1% ra4i(Resistance) R &= »
AHBEBEKER  ERmEETERRE T AEN EFTERA

B BARAERE) N AT RS RIRN IR AT LR E R &
BIREE ©
R =(m,—-m)k ———————————————————m— 2-27

R A EREERRE(mg/m*h™)
CARRY S EMIRTE (mgm®)

ms

2
Mg AR @I R ()
k

Cl o RRE S AR R E B ()
AZRAT HROREHARSEDEZRFTAFLR-ZANE
W R £

R =(C,~C)k, —————————————————————————— 2-28

R gaa s (me/meh™)
ot p s gz (me/m)
Co: 5 e AR @S R A (M)
Yo g g B s A e e B (m )

21



T SR AT AR AL S BB XA R - DUERHR B 1)

22

K, (2-27) B &,(2-28) 51135 4e SR 92 % L 0 308 8 S0
o mMERRFURETAR  AUERXOER LEH TR
Kb HAAHAEARERAS L HBEN G > BE A TR
B E o B RmEE R TR R YR T TR

C' =f(m)=am, ————————————————————————— 2-29
HP a BEH o AR Tichenor et al. (1993)F42 ey VB
Model » a=C, /M, » 3% C, %55 Je oo KRR M, 575 %
BRZ AN T RMRE -

FEBR-ERRT > A Cl Em G HRIRARL-27)
(2-28) 7T 4% »

(kij R = (am, —am)=(C" ~C,) ——————————————— 2-30

(%JR=—K;—Q) ———————————————————————— 2-31

8

P X (2-30) ~ (2-31)7T4% :

_ C* _Cr ________________________ 2_32
(k) +ak
R MM 2-33
(ak,)" +k,™

R FE R R LA HE £ > K(2-32)F4&
& B A48 H 1% re 4t (Overall Gas-Phase Mass Transfer
Resistance) » ¥ fifb & (k)" BAX - k, A 288 R4 H 151430 K
(2-3) ¥ » H K XK 233 % KRB E 1% | s (Overall
Source-Phase Mass Transfer Resistance) » 7T f§4b 4 (k)" BR4X, >
k, # % 3875 % R 48 H 1% 1% & (Overall Source-Phase Mass
Transfer Coefficient) s d» R ABT L M09 EBRE 5 BRIF
BHAC-DBRFTANRZTANERLEHEMAR - ERLZEAFR
T mA s EEEIRLE A —EREANA —E > ATAE—F 1L o
HAHFLZENERNFTRRM S (Bl eZEFER) - EaimE %



$—F X OAESIEHIE
FLHLERAL AR 2 $7T A8 a k' 3% 38 B R (2-32) T & — 3 fiiL A ¢

2 C-C
1/k,

————————————————————————————— 2-34

(3) 57 VB g2 VBX 4 &,

FEF BN S HERAA R T 0 EBIRAAE AT R B E B R
ZpE R K (Wall Paint Exposure Assessment Model, WPEM)3]
Fl Guo et al. (1999 &t R A B A EH &) F S K o
Guo et al. (199 ey R FA R MMEF L > F—RHEZFAACT
BBERE B _EERERXUR B EEZGL2E > 254 TVOCs
BAARARTFHERE -

#—1a5 A1 XA VB £ KX (Tichenor et al.,1993) > 4o
A.(2-35)

E=k, (C, M,

() mmmmmm e 2-35

k, : TVOCs #4 .48 & %44 % (m/hr)

C, : A TVOCs o483k AR FHAE 2 046 2 R/ RBA B8 2

TVOC iR E = (mg/m’)

M, * 3% AR TVOC &(mg/m”)

M., & A8 TVOC &(mg/m*)

C: Za ¥ TVOC JEE (mg/m®)
B3] A ey g 1R K A% eidey VBX # K (Tichenoretal. -
1993) » 4o %,(2-36)

E = k,m.(cw%ﬁ—q) ————————————————————— 2-36

T mi
E H 1 Y3 BEF (mg/m*oh™)
k, 8 18 R48E %443 (n/hr)
C, BKPWE 1 YRARFIZIZR/ RENEBZIRE -
(mg/m*)
M, 98 1 BEERRYE(mg/m*)
mHMIEE 2P B FEE(g/mole)
m E 1 EHE(g/mole)
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T SR AT AR AL S BB XA R - DUERHR B 1)

C AR SR /)

M. 5, . ~ N ES = 2,
Hd Mtﬁz%%%f 1 EREGBEBFTHEFSE - 24 Guo et
mi

T

al. (19998 C R C, UAHERE B & AT

C, =10 2 2-37
760 v,

c =10 " 2-38
" 760 v,

B, : TVOCs z 48 7 4 & (mm-Hg)
P BE—HE i 244K (mn-Hg)
v, - —EFARE-RABRTIHEMHEUE 23CTF 0 v, 7
0.0243m*)
A R (2-37) ~ (2-38)RARK(2-34) ~ (2-35) T 4%

m M,

E=k, (.32 221 _C)

Vi MTO ___________________ 2_39
E=k a3p™M _c)

v, M, 2-40

E AKX BT AA A Y 645t &

M,,=6dy, ____________ 2-41

M,=6dy, ______________________________ 9-49

0 :RBEEE(m)

d: EEE(g/m)

y, - Ao TVOC 2= (mg/g)

v -hE 1 EESTHESE(Ng/g)

F_MAERRAARGEY —BRBRBEARE=—BEER
SHE R KEATHE > BEEABIRER 0> AITH2 KX (2-43)

E, =132k, P ——————— 2-43
E, =13k, p " Mo 2-44
Vi My

Myl 2 RAR(QAD T
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E=132%k P oo 2-45
Vi Yo
k B TH R — T xey KAF 0 S— P R X 04 FRAR BT X

k=10

——————————————————————————————— 2-46
MTO

# K (2-46)RA K (2-41)7T4F TVOC~ B —4& VOC 40 8 2 B a
Jo X (2-47) ~ (2-48) Ao »

_ & 9-47
0dy,
Lo 9-48
dy,
A B A A8 E A 3eg st B RIT A A o X (2-THORE
2/3
k, =0.33DL"” (%j ————————————————————— 2-49

D:VOC &% R ¥ a94% 3 (m’ /hr )
Le @ RReBHEHMKEGCERREESFH K (M)
VoA R R ey 2 Rk (n/hr)
Q: ZRFEHE(g/m’)
1 EREFEEAE (g hrim)
(4) BMEERER»SZILRATHEN
Yang et al. (2001) 4t & M4+ 8 LI A BMEEM — 8
EATHETE > BRI A —&w A EEERERS VB X0 EF
J& P ERIEBAE ] o BB X BR LT -
I BxERERE N BBR(LER - RE - ZR)RESH
¥4 -
2. BEAMBBRIEEHNRAAE A —RE BRE—AMVOC 1%
PR -
3. #raigfz P > VOCs A dt-Z A A @ MR A T 45 - B R ek
RS A AR -
4. VOC 2 iR M E Byoe — W 1R Be %y /) -
O. ML e R R e B R E A A EE g B s BB AT A A 84
6. 2= VOC HEZRAHAHBE -

I

)
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7. REEIALLRE -
A k& (material film)
JERA Fick’ s Law M4 4 £ 8 R T4 %64 VOC #8384

oC 0 oC
m_—_~ | D m | ___ . ____ _
oT axj( " ox. ] el

HA o v R

Cm: M ayiRE

Dm © %54 r9 &) 8 1514 %

B A E 2 VOC A 4 E > Dn 424 R JE B 1%
¥ > T LAF A Arrhenius-type equation R 4 5E

D,(C,T)= D(Cm)exp(—%) ————————————————— 2-51

HFE,ANH 4~12(KealImole) > LA R S MAER R -
T:BE
wRC,/C,, IR 0 @ % TH A Third-power empirical
equation K4FE#HE ¥ VOC BEZ ¥ Dn &9 R 14 -

Dwm=m(qJ ———————————————————————— 2-52
C

m,0

B. % & (substrate)

B R GEHEA R Fick' s law R &7 4 E + 8y VOC 3584 >
] LA &K 540 T FH

9« _ 9 (D acsj ——————————————————————— 2-53

Ezaj ’ ox;
HEbc  REVPHRE

D, XE M ehIEEtA S

mAERE Y VOC shREAE ] BIbEERY Faidkik
%3 D 1 VOC BREHBELS WA —BELHEE R TR
(2-54)

D, =D, exp(—%) ——————————————————————— 2-54

mALE PEEME VOC A E) T 2L & T 40 X (2-55)

VOC Flux : q:-lngs ——————————————————— 2-55
X .

J



%% XS HIE S

JERE Y1248 D A— ME BT HEIWER
RAFMAEAEET > R R B K (2-56) a9 R KX » EARK %
B R A GMEAR  EEF TR B, 2 VOC &Mk & Rl & 8
Rlo, t9BRMBE -

q(7,) = %,C,,(7,)+§(7, ) ——————— 2-96
C. & #k-2 & @ (naterial-air interface)

#1A Henry s Law %3l & 4482 %= g Ml &40k 88 > Cm Rk
BB BE T2 ERE  Ca Rk AMEKEGERYIR
o

O G O —— 2-51

Hey K, A#&FKR2 partition 43
D. = & (air)
FERG A E S AR R ey VOC 2RI & - $ 4R
T AUBAIA TR HRRET

Mg AR i(pui)=0 —————————————————— 2-58
ox; :
HEHNEN
d d o ou) op
— (pu)+— (pu.u.)= i — pe (T—-T.,)i=123"
az P g (PUI) axjﬂuaij ax  PErT Tt
—————————————————————————————————————— 2-59
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B BRMRARRES MR ERE  BIRAMGES > HEMETLAE
WEZ MR ESH ERBBEFAAREFMERE 96 /185 BAES
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NRABR T E 5k (GC/MS) a8 B #4k (GC/FID) » AT A
Meth 8 B R E M o
= ®HA4%

ABE R AR R Z AR MR B WAR R T 75 75 54 ASTM

( American Society for Testing and Material )D5116-06 Ff #7, %5 % /s B 38 ¥
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SRR PRI ZE MM H R TR ERR T AR S - R R
X BB EM AR BANTER R RIERZIBIEIEHAE P 0 L4 H
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Collection and Analysis Equipment ) % - & % #2244 2 4o B 3-1.1 FFF

P Zhu, R.J. Magee, J.S. Zhang and C.Y. Shaw, 1999, “A Small Scale Chamber Test Method for
Measuring Volatile Organic Compound Emissions from Wet Building Materials” CMEIAQ Final report
1.3.
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BARAEH  25C R
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- 8l 1419 3
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sig ™) B 2344.85 1
(R 5% %232
1750
—=—0obs conc.
1500 pred. conc.
1250 A
“c 1000 / \
= f \\
=
O 750 AN
: [
>
|_
500 ,
250
O 1
0 24 48 72
Time (hr)
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ACH=0.5Ah"" (hr)
R 3 151 2
C;nc. (g I 135.238 0.266 -30.8 0.06
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it 5%

Mék— SFUBAE TVOC BEFRBORE (ug/m’) ~ BBGR B (ug/m’ hr )M
Rl
E-1 E-2 E-3
Time(hr)
REORE ok & RERE iy &S REORE L &S

1 1.212 2.488 0.307 0.758 -

2 0.779 1.231 0.3 0.413 54.19 67.73
3 1.419 2.323 0.28 0.388 -

4 1.218 2.078 0.277 0.353 34.25 42.81
5 0.974 1.629 0.27 0.375 -

6 0.89 1.452 0.251 0.361 33.41 41.77
7 0.703 1.154 0.249 0.368 -

8 0.67 0.988 0.226 0.313 28.61 35.76
9 0.583 0.982 0.223 0.299 -

10 0.467 0.725 0.22 0.326 32.88 41.09
11 0.47 0.689 0.207 0.275 -

12 0.385 0.635 0.192 0.267 26.82 33.53
13 0.346 0.546 0.188 0.272 -

14 0.294 0.473 0.182 0.28 32.43 40.54
15 0.262 0.382 0.165 0.231 -

16 0.251 0.35 0.163 0.228 54.78 68.48
17 0.233 0.321 0.156 0.236 -

18 0.227 0.327 0.153 0.221 53.26 66.57
20 0.198 0.298 0.148 0.23 43.14 53.92
22 0.187 0.287 0.139 0.207 53.76 67.2
24 0.156 0.237 0.139 0.181 50.51 63.14
26 0.153 0.228 0.132 0.188 27.86 34.83
28 0.126 0.181 0.131 0.171 29.58 36.98
30 0.135 0.172 0.128 0.197 27.36 34.2
32 0.112 0.162 0.124 0.169 28.67 35.84
34 0.098 0.138 0.118 0.178 28.65 35.81
36 0.087 0.124 0.103 0.154 28.23 35.29
38 0.075 0.111 0.092 0.139 27.82 34.77
40 0.059 0.086 0.082 0.095 26.99 33.74
42 0.056 0.074 0.08 0.095 26.95 33.69
44 0.052 0.069 0.076 0.105 25.91 32.39
46 0.049 0.07 0.075 0.102 42.63 53.29
48 0.039 0.056 0.071 0.083 36.53 45.66
50 - - - - 31.49 39.36
52 - - - - 31.46 39.33
54 - - - - 53.35 66.69
56 - - - - 35.23 44.04
58 - - - - 38.2 47.75
60 - - - - 34.29 42.86
62 - - - - 30.21 37.76
64 - - - - 29.07 36.33
66 - - - - 30.16 37.7
68 - - - - 28.9 36.12
70 - - - - 32.34 40.43
72 - - - - 30.96 38.7
82 - - - - 39.48 49.35
84 - - - - 40.48 50.61
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86 41.28 51.61
88 40.81 51.01
90 38.29 47.87
92 37.67 47.08
94 38.83 48.53
96 40.22 50.28
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it 5%

Mégk= KRFEEZH TVOC BREEBORE (ug/m’) ~ BHRE
(ug/m* - hr )i B B 4K
C-1 C-2 A-1
Time(hr)
RARE ik BRI g & R k%

1 307 758 2.67 3.33 -

2 300 413 94.62 118.27 50.12 62.65
3 280 388 103.86 129.83 - -

4 277 353 56.09 70.11 43.93 5491
5 270 375 44.65 55.81 - -

6 251 361 52.14 65.17 34.5 43.13
7 249 368 35.72 44.65 - -

8 226 313 36.89 46.11 34.05 42.56
9 223 299 36.09 45.11 - -

10 220 326 35.68 44.6 30.41 38.01
11 207 275 34.76 43.45 - -

12 192 267 35.03 43.79 28.06 35.08
13 188 272 41.28 51.6 - -

14 182 280 40.61 50.76 27.24 34.05
15 165 231 39.88 49.85 - -

16 163 228 38.52 48.16 25.9251 32'406;
17 156 236 39.86 49.83 - -

18 153 221 37.89 47.36 26.52 33.15
20 148 230 43.48 54.35 26.71 33.39
22 139 207 48.62 60.77 25.64 32.05
24 139 181 38.05 47.56 27.66 34.57
26 132 188 61.61 77.01 25.03 31.29
28 131 171 42.96 53.7 27.24 34.06
30 128 197 42.04 52.55 24.38 30.48
32 124 169 37.48 46.85 25.01 31.26
34 118 178 35.43 44.29 25.56 31.95
36 103 154 39.44 49.31 23.64 29.55
38 92 139 33 41.25 24.96 31.19
40 82 95 31.62 39.52 23.43 29.28
42 80 95 35.23 44.03 23.55 29.44
44 76 105 29.94 37.42 26.14 32.68
46 75 102 35.9 44.88 25.65 32.06
48 71 83 29.88 37.36 27.19 33.98
50 - - 35.12 43.9 24.68 30.85
52 - - 30.78 38.47 28.57 35.72
54 - - 33.21 41.52 28.97 36.21
56 - - 32.94 41.18 27.65 34.57
58 - - 31.88 39.85 27.31 34.14
60 - - 36.17 45.21 27.44 34.3
62 - - 34.07 42.59 26.01 32.51
64 - - 31.32 39.15 28.34 35.43
66 - - 30.6 38.25 26.16 32.7
68 - - 37.17 46.46 30.55 40.94
70 - - 34.5 43.12 34.95 31.18
72 - - 29.94 37.42 26.01 32.52
82 - - 29.59 36.99 25.84 32.3
84 - - 31.72 39.65 24.05 30.07
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86 37.26 46.57 26.25 32.81
88 34.93 43.66 26.36 32.96
90 35.51 44.39 27 33.76
92 34.76 43.45 29.41 36.76
94 30.93 38.67 28.16 35.2
96 31.09 38.86 29.6 37
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