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1124510 U S7|&e| Hel Met 1=2CHolA

sfetst=dol s oiES 28t ‘SEA M 2718 2Y(IAQ)'S JHekst v Qlch & ATOAE 1IAQ

Z2AE ALESI0 MU S7|U RofsteiE Ao s=8 &SI 0] ZUHE HIECE HTOM HAIE AlLt
O

IAQ =22 Sl ojzE EFAY ZEYUHS|I= 100 HF == MM 207.3 ug/m’, 36.4
ug/m®, MelofAMel EEZES 55.9 ug/m’, 8.62 ug/m® S BX ALY Z7|E J7|Z0]| 0[5kl HOZ LIt
Ch 2Lt 2leie Tot 230 ZEUHS|=0 &2 QA oAt 7S5t wet s =r} Aol LA J20
M 2§ 1.05E-032f A2 UEICn, RE 25 JIS0M XIoixol of trZol |E-068 ZWsts
NOZ LIEfCE BHH, ERolo thst B|E Qsiss 2E £24 150 thsiM 120t &2 7oz

LEEHLY, MZSHA| PaAgh eheh d] et flsiMol et ThsMe &

el = AT0M S-E X SSFHM L 5 107k B SSIEE EFA Y TS|
Eofl s= Halof et 2l ot Al eeio] Aol gl Hid Al Z7| 29| o 2 HES
AX[Shz 2= LB, REE 2li=S MUs| flsiMe MMz Fo Ml 37| 2gie Z
ZAIE & UE TEo] TRIE0{0F 8 TeIt Uz H2R MZECH 12|10 s I Bk #Ale
AU F7128 J|ER 0| EdHH =EEUS A0 YL S0l U2 = U2, FHAle MUY F7|
g 7IENE Y - 2| 2PAUCEREH| BE =& HR0)| L3 5 =522 A & =F Y sy
= d2E £ A= HEE JIEXZ MY =ofor & EeIt s HeE MzEr)

A, ey B

The purpose of this study is to develop indoor air quality management strategies regarding indoor air
pollutants while considering various factors affecting indoor pollutants concentration. The Integrated Indoor
Air Quality model (IIAQ) developed by Seoul National University is used for this study. The [IAQ model
is a tool that can provide an integrated view to indoor environmental poliution by simulating suggested
scenarios. The results of the modeling are used to assess health risk. The concentrations that are used
for the risk characterization are weighted concentrations based on the period of time in each place and
existing Indoor Air Quality (IAQ) standards.

The estimated concentration of toluene and formaldehyde for 10 years through the IIAQ model was
207.3 ug/m’® and 36.4 ug/m® in indoors, and 55.9 ug/m® and 8.62 ug/m® in outdoors.
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These concentrations are lower than the existing IAQ standards. The estimated carcinogenic risk of
formaldehyde is up to 1.05E-03 for the adult male group and exceeds 1E-06 for all receptor groups. This
value means that cancer could affect one person out of 1000. The estimated non-carcinogenic risk of
toluene was lower than 1, which means that there was no serious non- carcinogenic risk.

The result of modeling shows that using low emitting indoor sources is the most effective strategy for
both formaldehyde and toluene. This risk assessment suggests that the total exposure levels of existing
IAQ standards may cause serious carcinogenic risk. In order to avoid uncontrolled risk, it is suggested
that the current 1AQ standards should be adjusted by taking into account the total amount of exposure
from all exposure pathways from indoor and outdoor sources.

I Keywords 1 indoor air quality, indoor air quality model, toluene, formaldehyde, risk assessment
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EASE 9 ARIS el whet, mA] AFHE o FES AITRS (80-90%) Aol A
st Aok AU Al{ Alzke] dojie] whet, Ay - ¢f e @HelM WEEE Y7 #4
o) dist &2 %7l Fa4o] ZoiEa QitkMilner et al, 2005). Z22]3}od, Aol
SOl A3} Sotsks AW B4 A7 Slei7E HaE7lE Aol FastA R4EN
o fEdE A7) A 71EA R s ofof & AR RefEiehE A o shetat,
1 oY - AT - =5 - 8 B2 g Aolth

ole} #ste] 2ol AW AFES 1 AHTHRo] GHAolojA LEPELI 2FY,
I AT AY - 9 edYoRiE viEd
Aot AE S0, tho] At ZHAR]
L2 F oMY egE49 43 ag-d A8t
e AU 3 AAE st AladoR ot

& a9 542 A 37 LB o AR fdshet Sk 2 AFE st
3 AW F713 Z¥(Integrated Indoor Quality Model; IIAQ)-& A-&thol| A 7Hatsl3
on, md AlEdolide FolA sk - ATHE HSATE Wi oR o - R TE &
Ao Al 71o® - B4 ol e Auidizl e el tiaiAl Fdakith(Milner et
al., 2005). ITAQ el Ay 214 e dEAol e LHEACIY, A, 299,
71E/°1s HAUES T 8 AYS AAgch

= dolMe AEtiella e A 371d mdo] HF, Aol AR E A-8E Al
UEleo] 4 9 Alyele BA ZatEse Ay 371 e deg stz doh
71 2] B3 fsiA A stehEdat AR B0 3% ide] Higt 71E A+
ARE ARG 2R3 i AY 3] FAEEL el dES vXle Fa% a4
=2 T8 A8 2 7 79 Aldeiert A=t £ AluEese Ad 37
FE S =F 2SS 3 WA S| A S AEG oA E AL
ST Ave] o] B4 EA| AfglEe] AduieS s, thEe] A7k Rl
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AT FBAA L A% BEFEERE) ojg “TEolgAd S ARE g
Yol Al - AW HAL o]e} wAste] th71 7 e} o] A= A HAR 10071 o]AF
o olmt=g st BAES 9% Mol 57HA ER HWHR7ISRIEA (volatile
organic compounds; VOCs)3t 25| 5] = (formaldehyde; HCHO)Q] sE& %5}
of gtk 1elil 11 ZH AT AR AollA| HEstoiok sh Ao 60Ut FEFE
AABIER R 3k QITHEHEH,2006b; Kim et al. 2007). 3HA 57 8)atE

SUHF =0 thet 7hel=elle] AAE Lo, Al&Feio) Ay daayo] o
4 o@BA0] FRol ATAE TS <F I} 2ot

E1 44 37| e98d9] 43 7&K

(ug/m’)
Stz WHO 2L} == a=
EETT e 210 0 3 : 100
T % i 50 6

e 1000 260 30 1090 260
NEER 30 22000 2000 447 %0
Thede 700 2800 700 1447 870
AER 30 260 %0 : 20

NS | =E=O06) | WHO (1999) Tgea‘f;ﬁ;””&%&ff thné}%;gm%og JMHLW (2002)

* For newly-built multi-family housin
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KISHAAL
=N A AL
CHE0I8AIM TSHEAITE
EEAYNESYNS
EOlgol CHatal
mj:iq)\}(lal ﬁHs SBEAlE, ESA=
coimx stm st : =S8 = REAMNE | | i=tixt
IEEaE &= %H/\l S E.lé io._]ﬁ—i—tg%, ELHTX}O
o SRS, ezalel
SIOrAlM = CHEA
SR e 3
Olsah Hoiad
==Y A2 d=E
PM10 (ug/ ) < 150 < 100 < 200
Cco2 (ppm) < 1,000 < 1,000 < 1,000
KA7IE| ZEUHBI= (ug/nt) < 100 <100 ¢ 100
SN (CFU/ i) < 800
CO (ppm) < 10 < 10 < 25
NO2 (ppm) < 005 < 006 < 030
o= (pCi/ < 40 < 40 < 40
HaJ|E vOoC (ug/m) < 500 < 400 < 1,000
A (#/c0) < 001 < 001 < 001
= (ppm) < 006 < 006 < 008
* EYUAR7ISIEE(total volatile organic compounds)
A AR AR A% AR B 71PR7H AU VOCY F2 egfieR 7
Asle] A& T3 FH A= e dER S vt ‘%%(hlgh-elmthng) 7Fs/dol %l
= x}xﬂ-aog% 2R AES FASD Yok oY SABVFEAZAYE

o <& 3>oA yehd WEE 7Iel oeii] FEE 5= Qi

(mg/mf/h)

TEH|
<4
<4 < 10
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co}
VOCE EYEH sh= @771 o= 2851 9l A7golt). olet IAH FalsshE4e]
A dolg Aol mad, falsistEdSolM 7 £ v 9 Aol Aleje] HEn|
(Indoor to outdoor ratio; 1/O ratio)S Hol= 28 EFi¢l Ao& 1}
A (xylene)T ZE2UY 3|29 /O H[&E 105}t 2 Aoz U}
o] GajsietEde] B 5wt A9 L EHrt Erh 28 ou|dh).
Sefutele) AETIEBAELE hEolgAae) AEAle] SasE AL M Was
L AAS AHESIEE s ook 2e)n Aol distel Btel tEw, 20053
2006871%] 717 - W AE - 2B - gk 20 41709 AuHEEEY TVOCS 6%
o E3RHE A (standard compound)®] BrEo] AIFE|S) E}(ﬂ A8 2006). A AT}
Aol ARREIE ARESQ] 90%7F USAS] Green Guard o BF& 7| Z&of 233t Aoz

olIt ol =l Al 3714 del H3 3 B AFATE PEste] 2 A7) s
= = Tt < a5 o] 234 BTEX
SRrEs ta2e 4 9lon, o] Axdnels AyolA 7 e B UrEML voC

Cancer (IARC) of wt=w9 QA werisiE (Group DEA FEH 2l F 282 4

27100 27k QU el g Hrlohs & Ae) Bxof # ghE Ao R whEh =

=% % % A= HOH 7 I AQ e Sl = =Holen, 2 AtRe AluE]e
of 2
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IAQS] Mg

1. TAQ 29| 7je

NAQ &dle- 9] s}8hE 4 (chemicals) JAH} B2 (particles)2] #5540l 43
= E 7 %e 7IEY 978 wAHYESE 18ste] s Fith(Thatcher and Layton,
1995; Goss and FEisenreich, 1997, Hinds, 1999; Lai and Nazaroff, 2000; Liu and
Nazaroff, 2001). <13 1> & IIAQ R Hlo] 7|E /g8 71eFs] H318k Ao|m, mdl yof

ju = ST |
q g7 EEe woz,

8l IIAQ RHe] UplsEr

OIG (Qef + Ruvy + Qnw + ADIo)-(ADID

Fmy o AHS filter Ry Qra 5| Indoor air compartment Qny
x LY
PR
Qra
Qg
Ve
Quapi <
N
Qe
el
my: mechanical ventilation
ny, natural ventilation except crack Depesition Fesuspension Generation
flow A A A
cft crack flow b4 2 L
KCL: recirculation Interior surfaces
ADJi to adjoining room

ADJo: from adjoining room
AHS: air haridling system
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2. IAQ B¥o] Hg
1) 28 Xzt RHEE AlLg|e

AQe} o] 8-S 9J5) B Sejuiete] alibael 2718, 715 A, of7) LaeS
& RARHL 7|EA0] A 2ol it Jeide esllch. Tel Al - 9 9.9l o]
oAl B7IH GRA SEg AP A ARl B 4 S off] Jhx HeS

A

P1gslel ABEolE & F, 7P AHa A9E Mestel ek Aueles e BAsc,

(1) FAF
el SARe wmEw, s 2R} e WA TR 42, 1929
Aole) ofateql Ao vebgt £ ARS uiRo® sho] & el ALga TR
o B Hjsl FAYeh 85 m’ (25,6 ofsHER MABIC). olstE F7hHe ER
AL T <3 4 of tehgik. vhehe o] 132439 am, 662,19 am o] A4k el

2 7Pgsgict.

o&L

B4 Be AN 24
STHmY* DA ()
A HEs HE & b 7 (S | U (ZIRD
M 11546 50.20 50.20 120.00 2589 1865 0.83
a4 (total of 3) 7061 30.70 8380 3070 138.75

oA 1564 6.80 £6.80 3390

A 201.71 87.70 14080 184.60 164.64 18.65 083
* =0l 23 m 2 U
= Kim et al. (2007).
= O T2 AR QL (2005) O 1R S109 =ETIQICE

2) Al 2dd
AU 79 VOCse] 5= g ede Asabdet Au 7R defA Qlok. ol AR
< AsAAe Al 7 5 2 Bl 22U E 5ol gt WE By Alee
> oF <3 659 gk AUl B oA WEEE %E?ﬂﬂr ZEYHE =] AY 5
2E3] A7) Aol 1S Aot AY AR EE PEEE folsEiEE L oo
gt A EYolAS sk B AlEF 0|48 exponential decay model (24 1)z
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e?: mlru dlo

5=



76 #Eguny

mass-transfer based model (24 2) % whole house model(®2d 3)& Zz+ JLEE|o]
SRl wel 13 mE 29] A9 Ay 2 AYUS kK AR AEIge, B
4 32 AY FAE AY edYes 7M.
HS B /37U 12 A AU GhRA @sM
o =2 Hist Ha E 7+
UM
CHE A7 * HIZ (28) | ZRAE! (PYO) | ZRIAE (PVO) SE( on
Fxponential decay model | Eo (g/s) * 309F-07 159F-07 3.35E-07 2 68E-06
for individual materials b (1/s) 14E-06 131E-06 131E-06 397E-06
Thickness (cm) 105 107 107 200
Masstransfer based ™oy 2. 04E-06 5.89F-07 5.89E-07 339E-06
model for individual
materials Kmah 086 8758 8758 086
Co (g/cm’) =* 135E-07 1.24E-07 1.24E-07 2.68F-07
Exponential decay model | FO (/)™ S0F05 (1) 152 ), 11E-05 (1 ¢ 152 )
for a whole house b (1/s) 3BAF-08 (1) 152 y), 349F-09 (1 ¢ 152 y)
* SER006a)0 AT KIZ0IAM 2
* )7 <2006a) Shin et al. (2007) (Table AD), Fo = EFo (g/emi/s) * B
** Shin et al, (2007)
r %ﬁ! 9|, (2006)
H6 B3 T2 g Y Z1RK) (REYYSIE)
EH EF Hiet Mz EE =
zale Mo
HE A1 HiEH (25) | ZaAS (PVO) | BRIAS! (PVC) SE(;D ;
Exponential decay model for{ Eo (g/8) ™ 1.40E-07 1.10E-07 231807 305e-06
Individual materials b (1/s) 1.64E-06 114506 1.14E-06 111E-07
Thickness (cm) 1.05 107 107 2.00
Mass-transfer based model | Dm (cm’/s) 4.09F-08 5.30F-08 5.30F-08 6.03E-10
for individual materials Kma 1580 94 94 1580
Co (g/em’) ** 407E-07 31E-07 31E-07 1376-04
Exponential decay model for| EO (g/sy™ 1.32E-5
a whole house b (1/s) 2 45E-8

* SHAE0062)2 Y AIZ0IAM 2.
* SEE (2006a) (Table AD), Eo = FEFo (g/cm/s) * i
== Shin et al. (2007)

= Shin et al. (2007) (Table A-4), Eo = EFo (g/cm’/s) * 510
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Ao} odele] sl mH Hoick. of ), Aot A} Ato]o] ti7] mek= 1.09/h
2 UHT AOR /YEYO0], of G AL - oMl - oA 248 Tj] w3hu)o] 7
ke LPHLLH_EH”"*?J 2l 2006). ol W, *‘91 B A sEs B8

I‘&

A7) duege] wel Ak aTsh] 948, Al T/ SeletEde) bxo) o
F& E > b O ] TR - 09 TS Teiste] Akl ot AAE o,
xﬂx]% AIEl el SR .02 ch < 750l HERY Qe Aluele g 245 A
S FL W4E APEE Fg
137717} ghom, Aujeh Aleje tj7|meke
ol olshalet olspolictan ek,
Fololo], A elmelse gl Aoz AHea
o EE ARl Aol B1eRe 22t 371 9 gk A7 Alele Bek OB Adsie.
AR B BARE RN WSk AISF R ik A ) 2 07 2
3 Aluele C dzg B 2 14hE HE3pArt Aele D
44 Wele] MAs] B/ AL sHe AL FPgskath AlUee B o4 2]
719) MA1E Tt AAHGC ©Ue] 2UE WAL AUl emAE, A
%ﬂ% SR WHES 30% F4d Al Fo Ao} tiri) SBHe] bEE
30% ZaA170 Alvele. Grb A,

k

—
[e)

-]

2= x}@mo I o3}, B2
AlEF ol A7)7HS ol E 2T 3 10d E9to]

4
N
E
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oZi —\1
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N
St
=
I
n?a

fo oM rlr o]

=7 | A Aue

CH7] et =71 &Y AU |

Qnv Qcf Al (0 o154 bz b oo

(1/h) Qmv (1/h) (1/h) I (%) (CADR, mS/h) S=E= elg 71
A 109 E Cout
B 0.7 E Cout
C 14 E Cout

16 (toluene)

D 099 0.1 5 (HCHO) E Cout
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(B ¥ B A1)

CH7| et 57| #H UE# 2|
Qnv Qof PPN 0184 Hiz== =
(T/h) va (1/h) (1/h) J—IOﬁ (%) (CADR, ma/h) o= 9“!‘ o7|
63 (toluene) *
E 109 ) oo - E Cout
F 1.09 0.7E Cout
G 1.09 0.7Cout

Qnv : Xfo1 CHY| w&E, Qmy @ ZIAI0 o3t TH7] m&E Qof : infilration rate

2) AU B7| B9 o
(1) dZ7(Reference case) : Al 2 A
@ AY 371 W fesiEtEde] =

104z1e] o2 B FEE <& 8 of Urh} gk

22 Age] ool Bt AgHolde) mel 104 dlit A fELY Ewrt P
2 debgnt 2d 19 E249) 109 Bt FEE 559 ug/m’ o Mol Hprel
ZA debdeh 209 HEE 19 Qo] 49| 208 7hasts A0R Yeph 2
2% 29 13} v|5 FA3E Jepdc ghHo)] mE 39] Avke ThE B&o 2 Uehtd,
AY F7IH B R AZ3) 260.77 ug/m’el| 717he 207.3 ug/m’ o2 Uerdo
o, 249 w7l o sAYR WAL,

EZUUFIEE B2 H)3h A0S deRf ik, ZEUYF] =] A% FEE 65.18
ug/m’ o|2loH, 1dUjo] 2% 5mel 8.62 ug/m’ o= 7astgith. md 1049] 109 3
T FhE 10 ug/m’o2 vepgt). ol Aute 2 204 % ujkEh Bt 2 2
B 7HE A% o ZEUYIEY oF AU FEE 156 ug/m’oR ASX 10223
ug/m’ Hep 212 Zo 2 ettt 29 39| 49 104 B o EXE 364 ug/m’ O
Eom, 27] W AR §9te] S SR 71E4 210 ug/m’E Wi o2 el

Or. ol= AA BEE&2 AlEHol o)A ARget e mElETh mejA Fadite A Al

ARRITE AlEFH ool tiEh 2E uige s dto, Ao 47H] 8 7S WEYUeR
sh= ARG AW Aol fafEdel WEHT L 7Pgste Ao v A Ay 29

2 ¥ ERUDT AEYY £ YS Holoh
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(ug/m’)
SoltetEd E 20l ZELHRI=
Q) o] =3 59 862
A 37 =3 200.77 102.23
AQ 2 =7t (empirical emission models for 4 individual 550 * 100 *
materials, Model 1) ' '
IAQ 22 Z=HZ (mass-transfer based models for 4 individual 55 * 156 *
materials, Model 2) ‘ '
hAQ 22 Z=Zgh  (an emission model for a whole house, . .
Model 3) 013 %4
0E He
@ oFdde] AE 7=
AW 3710 EFdT EUHF| 2] o theA Hzole AW AU rloe
7k AT AR EdthE —%01 94%, FEIH S| 96%). SR AU 249 7]
A= 1524 o] FRE 27 T4sh] AlZshe] 109 Folis 52%2] 7|01 8-S hehic)
o|¢}:= xH o F FEUEF| = Ay e.Hee] rjor TAage ERdED & oR
el 27)0E A 2ol SAlsHAE 43 el 9] 9 dglo] AT FHE 1
oy, 10¥ Fofl= A FYL 7AxTt 1% o2 Had Fo=E ASH

@ Auele Hgo) 4 Wt

<® 9> & 2T Auele A%t ulastel 47k Aueles AESAL Wel 109
Bore) Gl YY) SENBE tehdch &9 ghe MgE Ao Tel A
B9 s S0 Yo m WS AL st o)k I FFS EH
% l:lo =

71 787719 AR H7] BERS St APl At HISE 2EE Bole AoR
W Ry A 7Y fAlEE Y] FEE HaAlTE A 34 (in-duct) 7] B

It B Belo) ackA) anseletns ¥ 4 ghs
A AU WEE Yok TEYTISOIAE 71

ehdch BRn o7 R oY) REES) S 1 0heeR 1Y B HY
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Bhdth 2o ERATE T2 o5 F7) BRI TR AWE HATA Fohi
ACR ettt 244 37) VIR ol B E3E D glokn 2o oy,
ZEda=0] Ao} tfrlsre] 24 Mk AW 0@UY JofES} Re F9e] AT

AlLIZI2 # S EELHRBI=
A (CHZ=Z) 0 0
B (ACH: 07 /h) 53 ~ 2% 54 ~ 1%
C (ACH : 14 /h) 21 ~ -12% 21 ~ 0%
D (NEA S7IEEY] B 28) 1~ 1% 0~2%
E O1dA 37187, B2 =8) 22 ~ 2% 2~ 2%
F (LUSTHUSHET AL 28 ~ -16% 29 ~ (0%
G (&9 29 &) 2~ 14% -1~ -30%

* (C-Creference)/Creference*100,

L. 9isid B7F 23 2 Wy

A3 B B4 ARde] HAY TR AdEt 4 AleeE ok

, 27}, A, A3 ARl
A ool otdael WA 154 S Al5she 1AL ojnleck(Kolluru et al, 1976). <]
A S11g B7Re Aol Bote) o Rokm A, fa) B mEE ot X 17 A
ol 1 29S wEch QA A Bk dukes
-4k W7 (@) AoE B o) BAlR PAE
Folg Bl QAo o FFS
YAl
£ ATolE, BRI TS Y thy sl At ks Bk
Y S0 giE w2, =2 AT L /KL =F 42, 23U FRES A4




A9l S8 @Y U M Y WIS 3 AU SasEEde) Bal B 81

2 AgFHor AYsAY 431 AL Quiditt. & HU GANA A= FE)
25 717 5919 9 Hat AF 1 (Average Daily Dose; ADD)2
olulz

[¢]
Iuka 0 2 ok A(1)3 2ol A 4 ek,

ADD(average daily dose) = Cx (R x EFxED
BWxXAT A (1)

where C = pollutant Concentration in the media

CR = Contact Rate per unit time or event

EF = Exposure Frequency

ED = Exposure Duration

BW = Body Weight [kg]

AT = Average Time [days]

S-S Bl md el HiR feldERe fusts sskadel i AR
el SR |l BT 4 Sl fel9Re] TheAd Abole] AEEAIE AT o]
GACNA e HERtel BoF WA e 54 EAE Sl " £ Aol
M Adelld ERA3 25U 8| =] gl ofs WY & Sle f3 S F4st
T SfEE, B Bt o) 55 RS B wSHUAL Aol 54 5L s
At T ofgt diEAe] B4 BEACRE o9 $eiE(unit risk) o il
(reference concentration; RfC)7} Qth ©h] ¢z at & Q=g $£43t=d AM&3}
o, 54 o4 SioHEel thetol 1 ugim’e] HEE A FUSIRS A9 w3
1S SRk A Ee o A olole) Ukt 4 gl A9 24k AR
ok, US EPAC A AA3H: S2dlah Z2Ut|s20) el olmet 43 sut the <&

10>0f AJA[=fo] gl

E10 393 EEgysce] £4 =7

SEEE HosE
S0 not assessed 500 mg/m® *
TEUMS= 0000013 m*/ug * not available

* #XM 1 US EPA Integrated Risk Information System (2007)



0 5 3 5 A "ok o 2ol A A=
7‘3%@& s ARl Y ‘2}' - 13}1 4 =S AT A E FA Il
_/F_

Carcinogenicrisk = unit risk x C 41 (2)

HQ (hazard quotient) = C / RtC A1 (3)
where C = (pollutant concentration in the media)

2 AelA AA feid Brhe 4 A AdolA B ZEYH B 35
o3t & =&F ADD)ol thaiA A= Gich AT e AU oo WE S8 AT
ol AAEen, g oA ALgE BRI} 2EYUI =Y = TAQ XEE &
sto] A& 24 =S AMEBIItE 3 ADDE Alue]eo] weh 2tzbe) AR g3kl
A k&Ee ADDi® SARA Lajzlch ADDiv Auzle Aol AR Alzkel wet 7hs
(Wi Abgate] 7k 8(Cl xWi) =itk 7H58 ADDE F8h=t] AMd A¢4) =
o3 2

TotalADD =" ADD,

(C,xW)xCRx EF x ED

ADD, =
BWx AT 2l (4)

2. =3 AU 2 Wds

SAS B AelA S8R 1BS A TE-SAHAY A A, HIFRel 4
ofa}, SHAY(6A] - 18M)-0 2 FEIAThAZS] 1FL Seuket Qo] AubHel 4 o)
9 % 7 2ol Ak AUt Bas) dHE 4 9k 53 7T Uk BRI
) A IS ANEAQ) AR, HYFRS 49l oq A g
P& ok BARA 1 A AR F1ko] FEECGD I
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