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aniline5¢] 25UAEAZ Yarsteta, ojatdivta, ofatsids, Rl
methane, hydrogencyanide, acetylen%o] ZIAMA &S ¥]E¥ 100057 ]
LEBAS WPAA Uit Ao UM Aot eg¥e=E & 5 ch
Fdo| AN oA P2 AY i TP ARlA HY FFY T
¢ B AT, £H7|8) 28T E ABE dovje AL Lo
EAlo] Foalel 2 AYFol Qe vFAAAE I Mg F= A
22 vjejyict,

Ty 7te) BAFEOR Y FAoRE ¢F AFFol WPHEHA vEhia
LEu a4, J18 50l WAk, AgeEY A3ty Wil HAx €
th. 277 ghiddv)el] =&Y A9 AT 449 HIlselA d¥E o
x| k= odRIRt Lpo]7} o7l Aofd] sITjgelME & FTE nAe AL
Efut). 697 €2 feiveie 22 dxie Towoldol FdE st Ao 7t
Y] B FAROIA ol FUL e A4 dFelth

fr

=
L™

o
o o

5
i

2.2.3 datd}ets

Qatzjetal BhaE IR RE Bio] "4y o sty 58] 449
Fgol &Y u I RS FFUch weld AL YR AW AF A
azpgolA P ZHE AF ZE gy A wir)sks, FAF o277}
Sgle] ARy wol WAL Yt FAEA AT S| AAje] vt
2 F9€ 4 gt ol HFPolch dadtiie 74, 73, Fuly JA=
Zogtat 21E #R5Y 9 EHAd4R yel HPH=E 5] fivel

oA dvhg Aot e FAER AN P wIt wol uds

11



dizieta S TG FI1E TFIE HE BHA FAsS BAFY HE
ZaNz HA AYsiel dasiutA-H22 2R (C0-Hh)E F/gsta, o2
Yool &3t Ayl 7ol AAFe] AN ZRIAL AF ANYEE €L
Atk C0-Hbol o3 50%x0l 3l Fel2 2ci2 YA[sH AEE WA=, 7t
3 A%g 1A HEHYelE e &3& dol FUBNE gt §483
Aol dutaby, AAHE ol T &%/ Hul, F2FF T ¥R,
TEA, e To| uriue] AFAL odFde] WAL IS FA=
22 A2 gisigtart Sxste 4E30 L HARZ oM dske AR
BolAA 2 £ glon, A=A FAN x&HW AYFE A% F
5 W71%F d4FF 43 w4 uEss U 4 oAk dasds 35
Fo Uehe F435S Adid Az @ 3Zel, 5%l doj@el, A
ztg Ao, Ad, w4z, FEF, FAAAY Hof, HASEE & 5 UrhY

A 2-3> gAbgrRta(c0)?] HE7t A nAE %

Tloppm  (0.001%) T AGEY AsuE

30ppm (0. 003%) 8A| ke A1z} & A7) Aol

200ppm (0.02%) 2-3X kol

500ppm (0.05%) 2-4X 7ol #EY FEB, FA49,

Aoy, €zl

1, 000ppm (0.1%) 2080 5%, Q7F TE, 243
Apat

2, 000ppm (0.2%) 5-1080 F% 9 #/F, 1A
Aput

8. &4, AUy F7Ae fuEI U AEA Aol B A+,
Frafepalgt, 1991, pp66-68
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2,2.4 o] 1tEgt4(C0,)

dut 7] Foqe] olalEiRiakEE 0.03-0.04% F=oln, Ao o]
Aeta ] FEE g4V 7o T M sE7} MTL ET AujelM
ofitEletay dxpAo] 23] FHEE dos|AL dAPelE Yol devt
e AL g7iArt ot vigges oligart FrElERE AU
& Bt AREA o|AERILTL F2 o] §HUL o] I3 AY WY FolA

7] FFof T oY T (E 2-09 gon, ol2 QT Aol 1]y

o

8L <& 2-558) Hri

<E 2-4> AA=Z FE9] 0, YAH} olYR] cakg9)

A (A | I 25 E¥R 1.0 0.0160 | 0.0152
A (72t A]) I 1.1 0.0176 | 0.0167
AHFRR (g4 A4, ZH 1.2 0.0192 | 0,0182
ANE-2He] AR 1.3 0.0208 | 0.0198
7Zig(ae) ] 1.8 0.0288 | 0.0274
T (A EH) 5} 2.0 0.0320 | 0.0304
244 (F2d) FR(A773E) 2.2 0.0352 | 0.0334
B384, 8ku/h) 23 2.5 0.0400 | 0.0380
3 33 3.7 0.0592 | 0.0562

(Met}=58. 14W/n°( =}e] EEAEHA 1.60°, 0,483 0, 1721V,
I HFEE=(C0, L)/ (0.4ANR]5F)=0.952 AtE)

9. WIHHF4A ZledTY, AL WY IFERP] Y sRRAH2),
1992.11, p22
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<E 2-5) o]AtEIRI4A(C0) 8 BET}F Ao nxl= B

e
1, 000ppn
{0.1%)
2,000 -5, 000ppm e By Frzzes Fuy
(0.2-0.5%) ZEQ L7t}
10, 000ppm 257, <27, U« AsE
(1.0%) A 8tA 7T}
40, 000ppr: HEY, F5, sl A
(4.0%) LEpIC
80, 000ppm 108] AHT BFI3L, 2y
(8.0%) Zn|

2.2.5 o] 4x3}A 4 (NOg)

olitstdat AUsPEAAN HAMG FlA71Fe] AHgA] TRY WS, F4,
AAEAA, R W Yol AUE fUEE 2EeE TollAl ¢t
o o] A Ao F3T 4F F5F2A JRAA, HIE AHste EF7

A% Q& F= HAoR Urpdch olddAsy FIF da F2
A 2] AaygEo] Aot F/EYAFolA wol wAdstH, wFI#3
4, 3%, T AF FHARY delM EA8TT) oA

—
.

A=

W

spasnT S4o] 4] FeT Bol 2 w4 ot vlnF Az /BAE

sto] Wo| HAd e s|Ee] 7ix] o|2A el o|idHAL BE

ole w73t FEHINE TFo| ekl olE siof o] AAA Tl

14
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4 qlom, o]irdtAA Sppm(9. dug/nd)oll A 1055 T suls dAHeE
Z12A8lo] F7HHCE 13ppmollMe TE7E o] 23] dejils, 100ppmef A
150ppne] EEoA 30E-60%-5¢ HEIHH 7|27} X%tE|o] % (edena) 22
e

Mo

o] ol2A d YRR AyHolr}, ojiuEd4rt dA njAe Y
2-6>3 Ll

(HE 2-6) ol4tsbad A (NGy) 7} QAo njxj= |3

BE ()| FEAT |

0.2 $FAY FHEIE
1-3 7 ©A
5 BAIZ | A A H87E
13 = 39 A3, wHrRY B, $547 9%

10 - 40 | AG=E | T HrF

50 - 100 | 6 - 83 | A S A HE
100 3 - 5% | olFe] T3t F MY A
500 3 - 5& | 713 gl FAY F4 HEF

2.2.6 XEAHF=

EEUUI=e 2537 s T JIAleld Fol # i 4sgYdS
zaaglolgli sto] AFYFAE o] &Ll ESUUI = WAEHS ditF
g W 2RAB Wo| AMEEE  thE|(UFFI:Urea-Formaldehyde Foam
Insulation) @} A-9-27te] 1 waidlo] Ea glon =3 Ahr2e) 4,
Fage] d43E, FE LEBEE PIYA, d9F SoAME wEHA MY
£ P51 YR2E AHETL mEtd A EUYIE w2 ADRE

15



oM A vehin x|, JGE FelxxE wUEdHch AFARelAM wdd X
dosl =t A £4, AU 9 2o ulet 2 WEFo] A
dnkz o ® wrEEE 7k 4492 T gy EEYUEE A&
3 #AHE ARE vehie HAYEAEAM EZEFYUI=Y @ =2HUS
At v A, B AF F4AE Rolx AT FEHAL BF 71H, 44
oxEg, FE, IEARY 5& dovn] FESAY A ded(Hlshel
gt Zes Jeiylth £ TEAE AR FYol A e ARE A
A A5 EFYUIC ZEHAS F¢ MY 244, 7199 B4,

A Fe] FRSE 7HA iR gt
2.2.7 M ( Asbestos )

MEL o Y7tA| FEDRLL asbestiform Fefo oyt APH fojoln, 4
MEe dafe, HEW, AE22 59 HSIEN AY BE A&2H
U A, 44EE, JPEEES ThstA ol 4] Sich

TREINAL MEERe AA MRS AR TEAFE, 3 F
o} Mf-sEol wa 9o Apghe s gob gl ti¥-Ee H4FEL Sumkr}
gon, oigoeg Aol 2 5umolstolA T, 200ume] FEsHs 4% Tl A
= slojA LA

L AYHAY BE Fof SA Bl Ao o]fHe FLY =R

ogw 4 A JRo)] @ty 1970dc] ZuivhA] ME2 Az AdYelA
A28 e JEx2 de] AHgEe] fiout U FAR U FE=
Mol Tyt AEst BAY FAE 7Pt s AFelch

Adyhge] S22 Lot ¥PAH, TH/ER, Y HBF(ashestosis) ¥

[t

qre

oL}l AW A W W ZFu}ZE(mesothelioma), M HAMW](squamous cell

carcinoma)5-& fd¥ictn d¥A olen, 53] Nuo] APHOR g A

16



HE SoA HIgo] AEs| wo] UAR LT

2.2.8 &=

AELS Aol LAY o 047128 2 Wabks SEe SURA AR
o] 73 FUsI #& 71AAE ELEA V= 3.8UNE 2HE(Radium ¢
Ra-226)8] ¥EPA g Edolvh e dutyes & AHE, 24
gE, dejd, 2, AE HESI} T A& € £E, F2, ANkA
Lol Ex3i] 7|3 o2 UEEI gt olgfhe] EL AdAY de] &
At F2 AFARNE Fsto] Aol YL AL ol FHolAMe 2k

SHE Seted TR UdMAEUS ALY 3, Edo] 2% 4% A
sHAg Zhe 3 2 ¢ME FEAE A BYd FYEAAN A7
ukAg et

AU 2BESEE XY, A4z, A7 3 BEss, A2 AsAA, E
o, SE4EY E FHY, AHTR AUE2RE Fol uiet ¥EE 5 3
ol EolA W& EVIAE 3B 854 J1FE AU 4
o|8, E7del, el »HL Bg 4 gon AFAA A WEF

ZHE-2 H1atotell A 4.2-3.0 pei/gd WEY 4 ot B HETlAE 3
Hrl gt £ ool el JigAl EAFER O WEF2 FNE F
st

ZhEo] elAloll mAE B =Y dupEIe] 23t hE Y¥HF
(Radon daughter)o] ==t o] WHYF2 71A7} o] njAT YAE o]
FelEo] HEL AF|AS F2FE o] dupdg WESH] Wil sigE fuAl
7l Zo = eyl ojFe] FHabs ol 2 SPLAUINCRP)olA o5
U A7 13t e sk APEAlE o 5E-2gtgo] Felujeld AR BE FE
of Z2¥ Jyog Ay o A3 gk BY Fu] ZAFoM= A
2 € FEAYS Bl E =T} SpeiddElold 19 BBE F¢ 19

17



g 3 499 A=A g we vehdtia Fusta g,

eoE L aA

4 pCi/L | 4SS 229 Z wdeR AP g Ee] o
1-2% 3=g FF9ch

5pCi/l | °o] HEoN 194z yBY Fof 1uty F 497
Bxe wgo] WALt FFHCL

200 pCi/L | oF 44%2] B¢t U $HEo] Y 4 A& BEER
34t

2.2.9 §7]&A}(vocs, Volitile Organic Compounds)

olB AR AL AEoA WHPEFF(Sick Building Syndrom)2} dfe] gli=
slatEd & vocs7} WAst=ul o] VOCsE Xylenes?} Decaned 49| F7]XrT}
3 mE7t 1008 oje® WA {71&AE EHELL JHAS WA
717 ok, oW EEE %Y £ de A4 /VHYELS Uity AEFA
2, MEhgAl, shrAdu], A3, sPREAA, B8 FolA Wl WEHC.
£7EALE RARE Kol 26 AnEE gHo] JIeER IR EFE
7] 43, Al F48 FE FF4%I L4 F Fo71¥E sty 4
th BT R718AIE o]l ARE 730l tAR EHH glo oldEd
2 myo] Y @A Yuizte TR0l FUEHY $5& oA Hrt

f718AE A HEsLA, TR HEeL, 9FF, o2"ER, U=
F, AER, ZUSH AUF FoE R0 AR AL AEdM:= IAE @
A% R} AUE e Al XU RS &A Uehl wWode] 2y
2 UE 32 5EE 243 AstEed 39l gl dulsErt A

18



B2 =R AslEEd 1do] 48¥r}

Hd, 79, AL, ANSRYL 52 YRS uElea R oot ERAY
371F =71 600ppnd] HelA 8x 7 FREW 22, HAlIds, £F T
E, ¥71% ¥4 4ol veldoh =g &AL 3F7)9 2378 B A
UZ E55 & £, 4F, IS5 dlsks 22343 3034 94
AgLE R, E2E, FF AHE €% 59 AEFHE vepdr,
ez Wie] 377 2o YYFES doIE A9 28 A7E H
Hale] WdE, ¥elg Foll, el WHLE msled Aol o Aol
otk

RS R718AE mlA RS 2 Qluul, ol MAAL AWz
tigl Ashy wiFolth dwtd o= A cisgkg FUshd o heS el
xRl mR ] ok BES HL2 g& o¥AL FU UEI FYsA =
B RMIF5ES dodeh f718Ald g Aede tiE A5EAo A2 npa
7IA2 Az stk & f718A7E dAlel nXle 4RE REdE 2-83
Zrt

<F 2-8> 7] 8471 AAlo] njx= 43}

i A ol th3t Fgo] ok ¥
74 2, AR, 89, 473 Bl Uiy 540 ZE
A=A 2L A%, doel iyt Hgol Ay
of &l A ABAA iRt S| opF 3
283 ARBA, I FAY ol ozt o] st

19



2.3 AUZ78R3Y 7€ 1%

Sl 27)23E HAISte 48 AUR] 87IES BAER 25
| ARFAed Aol g HAAREL kFRAA 7SS Bl Bt
i glen, iyl #771EL 1978 FF BHRRAYNA FF3L el

R 2-9L fahel A& BARAHAN FH3LL A FVNVEIES

vebd ZHojth.

CE 2-9> A&y BRARAPAA T8 A= IINRENE

H QM ) ‘3“; o{!’.‘i} 150 pg/m o]}
"Z;g;;g = 0.15 mg/n* ©|3} 2427t B | 300 pg/nio] 3t
1217} WFX] | 400 pg/m’o]s}
GArEIREA N o W 8 ppm ©|3}
(c0) Wppn  ©I%F i 52A | 20 ppa 013t
ol?’g? = 1000 ppm  ©[3} - -
o] 4betA & i @ P | 0.05 ppn |3}
(N0 ) 12zt 2= | 0.15 ppm o] 3t
. ¢l HFA| | 0.05 ppn ©] 3}
0}3(? )7 b - 2427t B | 0.15 ppm o3}
i 1A% BFA] | 0.27 ppr ©] 3}
Ebdle A ) & BA 3 ppm ©|3}
(HC) 8x| 7t B#X] | 10 ppm 0|3}
e & 3 o W3] | 0,02 ppn ©]3}
(0s) 8A1 7t BWF* | 0,10 ppn ©]3}
(1) 18T - 27C
o = |2 Auesg asen ] ]
= o WA ¥ F¢ 1A
o= 7o) 8l
5 = 40% - 70% - -
7l & 0.5n/sec  ©}d} - -

20




ojetzto] il AUF/RZEE 2T VSN2 AR FE FF
13 A5 Al oA o, COz, Ao tiyt 7iER|gte] dAR
glom, x[st#Ae cfgt Guidlineo] FIE ¢1E Poltl THIDE it A
oA gl Hold AFY =FUFY AFAE B 4L, AHFe
2 s 5873 #8439 1710 -1/1008EF 38l o] BEojgch 2
dEg o oy A LEEH s FHEX iy FYE A
A2t gt AR E J|RE sto] Hol el e R HEAor ¥
Zog gherHct

2.3.1 fAt3lets(co)

AUZ/HAE 9] datstetso] Ui F/BRF/ES <F 2-10034 el

<F 2-10> |d4tstebAi(C0)e] #H 71+

90 ppm | F% WHO(BA|ZHEet 1540 XA A= ¢EHE FE)
55 ppm | - WHO(8A|ZtE¢E 308e] ZIAEHE UHE BE)
35 ppm 44 wo' AUEABAE (147
5 o
20 ppo o] NAAQS®  (1AIZE)
g ul o ZaficjAr) £y (71 eg |AMNE « 8A1Th
AEHA 10 ppo odE AZZEY 3 Uiy
{20 ppm) (Z71 g0l HE ZE-%)
10 ppm gE F oz EY (cfr]ed BHIE 244 )
9 ppm 53 WHO A2 E|A (8A7)
5 o
o] NAAQS  (8A}ZH)
o 10ppn QB AL 7E2FE (=BQHLAH)
50ppm odE Ade A HEsE

1} WHO (World Health Organization)
2} NAAQS (National Ambient Air Quality Standards)
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FHo HARAZ R WHoolME dabdette] 3HE7]ES Ippnm(8A|) LR
A+t glo feEuetg H]EY dE L 2447 B lppne® A S 9l
t}.

2.3.2 o] A&t A (CO,)
seta AAE ANl TR HoT daA ot Algre ¥Eo 2stel u)

AR M3 5L AN HER ARSI 9

Ak
#4718 1%(10000ppn) o} 312 Y5l g2 24

rx
1o
o fo

Tl u]F NASAE $-F
oM 0.7%2 71EE 4FstD glon, AHARAYZME Al ofitst
gt20] LT & 0 5%(5000ppn)E, ] ASHRAES| A& 0.25%(2500ppn) & 33}
2 ogch 2EU fEveElE uRT AALISNE AWy $=EE
0.1%(1000ppm) 2 8 3te] AVBF71 83 & Bt glet.

CE 2-11> o]Aiet4(C0) 8 B/ &

R R e
2500 ppm | ©]=F ASHRAE" 7]& (84]2h)

wb | 5000 ppn | W] 0SHAT 7] (8A2Y)
AERF 1000 ppm | €3 ASHIIEY R WP HEAEY
920 ppn | £ WHO AU BAIIE (84]2)

1000 ppm Y AU AEFY
gkl o] (=5 $1488)
5000 ppm A& 2L A e

1) ASHRAE(American Society of Heating Refrigeration and Air
conditioning Engineers)
2) OSHA(Occupational Safety and Health Administration: =S-Qbg| A=)
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(E 2-13) EEUY3|=(HCHD) 2 B8H &

e e
o o A 0.12ppm ©|5} H 3 A
u g = 0.1 ppm ©]%} ARAB/AA H2H
A 9 o 0.1 ppm ©j3} (AHAE) =278 x|
0.4 - 0.7ppmo] 3} (7|27 E)
5 4 0.1 ppm ©]3} AR
=587 3 3 ppm (TWA)" OSHA
5 ppn (Ceiling)? OSHA
1ppn ©}3H30E HrlxeBFE) N10SHY

1) TWA(Time Weighted Average Concentration) @ 1% 8X|7 39l & 7[ELo =R
L3298 FAFE YRS FElo] SALLE Ve w5

2) Ceiling : 1€ YA ¢ AT 2&FFH ML o EHe 3L 385

3) NIOSH {National Institute for Qccupational Safety and Health)

2.3.5 A (Asbestos)

AZzpfoll H $ 2 AR 2ol Myof vigt ¢rHE SRS MY ¢
R ¢k glem, nIF x=HAHAAFLNIOSH)HHAE 27) la'nfe} Sum
A7)e] ML 0.170(fibers/en’) 2 AgHsl2 glom, €A 0,012 Zu3}y 3}

3L gleh,

(X 2-14> AW (Asbestos)] #A7|F

e 5=
(A1 24HE7Hs) ++ H WHO
0.2 f/em’ n)= 0SHA( 2Hd 48A] ZHE 2+ >5um)
o] W 0.1 f/cm’ o) 0SHA(2Fg]2}2) BE7|BEA
yees N EX])
o] ASHRAE
A= B33
2 f/cm’ A ke o] A s}y
A 1 f/ca’ = gk A
0.5 f/cn® o =

24



2.3.6 2=

BH=e] 7|&2 u|F BAMEPAGA 4pCi/l, ASHRAEOIA & 2pCi/1E 3151
glom 4 iaba ubo] $d3|(ICRP)oIAME 71EXE 2.7pCi/12 B
glch, =g Aduloye el UAEEE PALE FEsk dden AF

oy —{)1

wlo| A= 1.9pCisl, 7|&2ZE}E 10,8pCis10]8t2 F43taL glch 2FE=ES2)

o]

—_—

o Fl&ABo] 9.7pCi/l, MHFAE] 1.9Cisle|lR, u[FE ZEZE
4.1pCi/1, 282 AEAS0] 1.9pCi/10]3t2 ATsia ot % et Ag

U 2714 2Bt=EEEY 71EAe (X 2-15% grh

¢E 2-15> 2H=(Radon)e] &7 7|&

o odgws mle
22pC1/1(40()ch/m ) AQH(X 571 L 7E = 7))
20 pCi/t FiLich Bhals B3
10.8 pCi/l 299 (7]&FH)

9.7 pCi/l gt (71&3E)
4.1 pCi/1 o= (F1EAF)
4 pCi/l wjZEPAY (§-2hERIge] 1)
2 pCi/l ASHRAE STANDARD 62-1981
1.9 pCi/l A8 (A&2AE)

e (UFAE)

2449 (A5 E)

2.3.7 G7184i(vocs)

AxAE @ A, sfAEHAA, FEAZ Fof del AHEHe /7184
o] HEEERM AUT7 RG] oyt 7122 ofd A= UA on A
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2.3.6 &=

=2 7|82 o+ 27 AEPAS] A 4pCi/l, ASHRAE®S]| A= 2pCi/1 & FAB
glom ZA WAy el SIUE(ICRP)elHE JIEXE 2.7pCi/1R BB
gith. EF AgdlejyE SHEY UASEE WHLZ A glen UFT
Wof i 1.9pCi/1, 7|&FE4S 10.8pCi/10]3tR ARSI gl MU= F
& Jl&ABo] 9.7pCi/1, AFAEo] 1.9Cislolx, BT FEAE
4.1pCi/1, AAL A&7 Zo] 1.9pCi/lo|5tE APt glvy. & Uzt A&

U 2713 glEsEe NEXE <E 2-15% Zrh

(& 2-15) 2H=(Radon)?] #A7E

 HssE Lot
22pCi /1{400Bcq/m") AARI(A B R1HE 4)
20 pCi/l it Yrbs B2
10.8 pCi/l 249 (7]1&59)
9.7 pCi/t N (71E4E)
4.1 pCi/l o= (71&£308)
4 pCi/l o} ZEPAY ($ehexde] F4)
2 pCi/l ASHRAE STANDARD 62-1981
1.9 pCi/I 28 (AFAE)
= (AHAE)
A48 (AFAE)

2.3.7 §71&A(voCs)

AzAqs 9 AEA, HAEFHA, AEAZ T 42 AEEHE F718A
o H g AUT/NBAH thet /18 ob FAH A don A
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*%7 ]-8—2:]] E : ':.'j fﬂ %%E 3

o5ppn | ACGIH (STEL)”
10ppm OSHA (TWA)?

lppm | S AdgetABAY (TWA)
NIOSH (TWA)

200ppn | OSHA (TWA)

150ppm | ACGIH® (STEL)

EFd o AtdeA B Ay (STEL)
100ppm NIOSH (TWA)

T At H R A (THA)

150ppm | ACGIH (STEL)
U 4tgdeba R AY (STEL)

249 100ppm OSHA (T¥A)
S A E A (THA)
125ppm ACGIH (STEL)
ezl = A etA B AY (STEL)
100ppm OSHA (TWA)
U AR b B (THA)
100ppm OSHA (TWA)
ACGIH (STEL)
E ] Argdetd e Ay (STEL)
50ppm NIOSH (TWA)

= Ak B Ay (TWA)

1) STEL{Short Term Exposure Limit) : 13} 15537} &-5].8¢l0]
LEHE 8RR o] 5E olstolNE 13 =& 7Fe]
1R 7 o] IR 14 ARG A B4 48] 712] Bo] H 8=
T A= 5=

2) TWA(Time Weighted Average Concentration) : 14 84&]7F Z¢&
71ELE st Ry FH 5ol YA LS Bl 8T
22 g v

3) ACGIH {American Conference of Govemmental and Industrial

Hygienists)
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2.4 A AR Q0

BOIRE At 2 FIAAHA o] odte] Augr|e) 78 Bl R AL
waim, Avigrle] FE, g AA, ixe FF, $279 AHA 5& EF
o2 ¥tk BAUAHLS BERdded el o 2 Wreld 4 Q). mix
7|l THARE f-Fol uhel 2pd%s]e} JABIE Vs £ gon, )
7t e Ag ANFo s WY B REH S AYsiuute) ule) A
AR/ (H4#7]) et FHUNZE e 471 Yot

2.4.1 A8

QB A 2Exle] o] ¥ 2y)e) uig Fo 23t A7
UYL ol83lel BUIE Wk Zolth o] WAL AFol ulE gree
He), wighe] Zbek, Fo] i wmel #rledo] ALHCUIE kHES sHXa

itk wbdo] FHu7t E4] dethe Fdo] gt

2.4.2 7|A#7)
VAV 37154 AYE ol &3le] ¥IE Yk Z2eg (2¢ 5-1)
of Uehd vt Zo] $FI1&E F71A Ex wi7|AY o o Hxst=rle]

w2t A7HA] FRE 5o
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Aos | as— e | Ko AdasE (84)
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3 A | a=— ! - C: g AUBAEE (ng/n’)
C: £¢ Y7|HA5E (ng/n’)
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(o] & W 7bagFxuljrizz)
) Q=KL
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A 3 % 570l YolA g VR &3

3.1 378

B e pE2] gy Augrgie 2dMelE A ¢
3 Agol ¢1x|3t 778 EFFUSE BTt 18-338 B Hlad 4R
e g AAS] FAsHAh B, Fue) FA#A 4¥E 2 A=
AR 23dx, W, F2 §F, /&Y, FARE, AAA 2
7ARE 2yste] Zzte] FHFEA 2-34th BT 194E &FFHAL
m &PcAAE Aet <E 3-103 il

(E 3-1D SAUA 3554 e

A% o= | 8 | » | 1 | #9d | &
A5 SolulE 3 23 1984 Zo}a] %
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A E HolulE 3 33 1986 Zoka] -+
33E wd 2 2 25 1986 A &
R F UolutE 3 18 1976 7R A n
N8% GopmtE 2 32 1989 Zoh4] &

277+ 1994 29 219-3Y 239 Alolof] FFEgon ofi¥ALE 1
z2q Eqt RAAADL 2 99 FNEALLE 15U F 14& AL v[H
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Ho2= F3 Ad d de9 72, HuFE, JhgE 5 &
ERF 249 FHED U HAE TIAIFE FE U 0, NOT FI1R
oAz siglrh. EI e F7VA Foy YL vAE FHY A
A BIIAEE 2ABHELH, §F7T 17U &L HA Aot 22 AN
of ¥, AREAIZE, FWAAEL AHMEE FH71 AH AYSEF Ak Fa
SRYEI FH7N7E F 3D Urh Y AAe #UY 2/E 29
Sto] Zha7)FelA LmEold 28 & dAstaen, AML Yo 13& 43
3ol 4815t

Y

<E 3-2> &3%E 9 FH7)7)

EAYE| 5 3
2 = Digital Thermometer(C822-2)
Digital
Aty L
SelE Psychrometer(C846-2)
71HF&e Anemometer
7}7) Fol 4
Cco USI Gas Detector 1.5md oA 32
Cco Portable Carbon Dioxide Analyzer Aol
2 ortabie 7 1.5mszo] 2] 23

HQE ) Respirable Aerosol Mass Moniter
= { (PIEZO BALANCE-KANOMAXA})

Palmes Tube
Spectrophotometer

36



FETHY T oA 2 9 FE FFL Portable Digital
Thermometer (C822-2)/Digital Psychrometer((846-2)& A}23lo] di7|1e
HE 1.50 HolZ 2-E A5l viete 22 1 bngolold FAstgr).

3.2.2 381z

2 dFeMs =P 23] APl st AF4F WA Fulews
of wa} sensor A}Ae] WS 2= PIEZOBALANCE(KANOMAXF)S B AZAAS
AHgSte] 47178 B 1.50 Hold 2F& B3} uleto g Ry 1 Sniol
oo &3t

3.2.3 CO7}2 W cO7b~

Co7tis I APAle R531XE oy sxeFshs U787 ofstet
EtLed o=t Frte} uldshe 2R AUFr|ede $4Y Friedos
o] &¥m (0, 7}A &4 Portable Carbon  Dioxide Analyzer(ZFLbthalE
range:0-10, 000ppm) & ©]§3to] Fgstgrt.

EY 07lae B XY BE BHC] d4¥ o ddsiy 53] ital
Fgol BEY o) I BT IS ol 2% U PAde Z4F 94
71712 RE WEEHA Yok C07hAe] &AL iyl @ AuFr) el Cota
(range:0-250ppm)7t UZE4el ol d2foTH AL USL O Gas

Detectors & A}-&3}4ch
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-1

a3

(A}

(AR 3-2) NO:7tA 2442 Spectro-photometer
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3.2.4 NOzZp A1}

ojxt%t i FA Uiyl Fole o lppbriF EA8LAL = AZNY /5
ThEZA AU ol H L ZFRe Gt THEA HARE TtATF ARgAl
Chg gl FA dE AL o= g Erk ohzl o RefA Adul
2 RYEe BEE vk olidEas AFHA d¥es, olEiIAEI
el vjzpEsgol ] uiitel W& AASIA] Bl LEH oA FAIR F
2H 7hedol An, HF HpEE URIOE FX N FR2Ae Wil ds
ot 53] Lobiel dlolMe ZlBAY, A, dy # W AR TFY)
AR wdo] wria HIEo glrh (I¥ 3-1 )& N7kt 24 A=E v

EhdziolTh,

Palmes tube Standard Blank

| color reagent(®Ajel) 2ml l

|

spectro-photometer
(545nn) Measurement

I

| Standard curve I

l

l Concentration Calculation i

(28] 3-1) NOp7ts w4 ZHEF:

Personal Sampler& o|-£3} o]4ti}zl 42 Hr&Fuhy T = Badge Tupe}

Palmes Tube?] 2&F7} Qli=t)] &H & 7oA Palmes TubeE o]|-&3Flo] =43}

11, Anthony M.Majahad, “Palmes NO; Diffusion Tube Standard Operating
Procedures”, Harvard School, 1988
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@t}. Palmes Tubel: NIOSHojA] o]4tsid4 ¥ Log AESiR om Frj
7} s SA7E 10w o FHAo] Fojutn HAPo] SR ofifz
B3 g e @gel AL BHog Hul F&5HE 600ppb NOp/hrojTl.
Tubels 7p2#l=]olA 1,5mEe}d o] AmelA 1.5nkols] W3} A3cho]
27 34 1FQEY F2AZey E4EE TubeE 3|48to] removable
capS A|AEF stainless steel screenol] W H(10g9] Shlfanilamided 85%
HPO; 50mlo] &3] Al 2F45 71s) T 2000nl + NEDA 140mgel &
7bs) RHE 100ml) 201§ 7}ete] 7PEA E5ol 3027 FE3] LUAAUF 10m
Hodcello] Yol 545nme} TpatolAl Spectrophotometer® FE FFEE B3
duh. gold FREE FE APAE ol ojistaA 7128 nwol& A
2 (ppb) S AMASIETH AFHE NaNO:E EEEAUE 3lo] (R 3D &
o] NO,-stock soln. B working soln. & %HEol Arl Ayl st 73tsl
o}, AArEolM olatghmA 7h20] nolZ2 R oA LTIA FEAFFA
off 2]5te] NO7tAd) 5 (ppb) & AP SHAATE

No7has] FEAPE BAE T k.

e 1000ppb N0z
ppb N0z = naol N0 [u:: Nozj[xlhrs:l[ PpmpNoﬂ ]

(HE 3-3) NOp 7tA A 4R

6.50 20.0 4.0 2.49
0.50 20.0 2.0 4,95
1.00 20.0 2.0 ‘ 9.90
2.00 20.0 2.0 19.80
3.00 20.0 2.0 29.70
4.00 20.0 2.0 39.60
6.00 20.0 2.0 59.40
8.00 20.0 2.0 79.21
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3.3 359

£ delds FuelA uldixt 4F AT dUsAE ARst
7IREE FY 2E8EI} o

FNRAE AL §F 2k F NGE AR T2 R
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S
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2 5343 24

= o
S

TSP,

rr

NOz'5 2]
2% J17&

o]@3le] eztewL} £zt 2 ZAsglon Nl 152U 7] FiloAg
B EAsdch FF43E (X 3-HD8 Lt

<E -0 FEFH 49 37187E F¥EAA

STEARA] € = F T
e ISl ) %)
SATA Sl (w2 D x|
A 11.13 70.1 . )
25| A1 [26.23]26.73]59  |49.5] 0 |0.01] 950 |140010.04 |0.05 | 20.5
Ao}ul=| A2 123.55(24.3 |43.7 |46.8] 0 | O | 500 | 850(0,03 |0.05 | 2i
A3 | 27.2126.3741.4 [45.7] 0| 0 | 750 (1300(0.03 [0.04 | 11.5
71 10.82 69.9 0.45 390 0.01 17.4
wolz|s1 (26,7 [26.9[42 [46.3] 0 | 0 | 250 1100[0.03 [0.03 | 16
solwbe|s2 26.1 | 26.4149.6 [42.2] 0 | 0 | 950 | 600[0.07 |0.08 | 25.5
s3 [25.7 | 27.5/41.5 [47.5] o [0.03}1000 !1700]}0.02 [0.04 { 31.8
271 8.61 43.5 0.6 300 0.03 25.5
2HE[P1 [18.7 [19.57{32.6 |38.6/ 0 | 0 | 450 |1300]0.02 |0.05 { 35.8
pale} [ P2 |14.8 [15.43(31.6 39.5{ 0 | 0 [ 450 | 600]0.05 |0.06 | 28.8
P3 [15.54(15.8 [43.7 144,2] 0 i 0 [ 550 [1050]0.03 [0.05 | 51.9
7| 4.52 43.8 0.8 360 0.03 26.8
aHEH [22.2 124.3 [22.4 27.2| 0 10.01] 350 | 600]0.03 [0.04 | 35.8
HotxlE | H2 [24.9 [25.53[25.52127.2{ 0 0 | 550 | 500]0.04 [0.05 | 40.9
H3 [24.68123.62(28.9 28.8] 0 0 {450 | 400]0.02 [0.03 | 23.4
2 %%QM 10.5 45.5 0.7 330 0.05 22.3
M 2} ML 120.6 [21.3 |55.1 [57.5[0.01| O [1850 [2200]0.07 (0.08 | 32.4
M2 120.7 [22.3 |31 [36 [0.01] 0 | 600 [1350[0.05 |0.05 | 32.4
$17]| 9.95 59. 4 1.8 340 0.05 28.9
28% U1 [21.15[22.67[31.5 [31.7] O | O | 520 | 600}0.06 0.07 | 38.2
volmEl U2 |19.65[22.96(42.7 [49.3] 0 | 0 | 600 [1750]0.06 10.08 | 86.7
U3 [19.66[19.68[37 [40.1] 0 | 0 | 600 | 800§0.05 [0.07 | 57.8
AR A7 7.57 68.5 2 330 0.07 24,7
Gotvte Gl |21.24(22.02|42.2 [45.11 0 | 0 | 550 [1050[0.08 [0.09 | 27.8
G2 [22.42(23.65/40.0 [42.8] 0 | 0 | 650 [1750[0.07 [0.08 | 35.2
¥1 8] 3| ARA] *2 3| AtA

4



3.3.1 7|2

24 22 2oy 1954 BT JLERE U2 9.01T, FHolA
H)3AbA ] BEFA2L 22.2TC, #HalAlY HEFILL 23.0TE ueht b
o] 7]&o] BF 0.8CEE ALE sl oinETY F7|2& B A
olm}E 25.7C, So}u}E 26.2°C, Pl 16.4C, HolmtE 23.9TC, Mdef 20.7
T, UOIEE 20.2°C, GolmtE 21.8CE Ueht} Adyhibialel P M, UotsIE2]
7] &o] Zohuiualel A S HGolutES] ZleRTh vinE W2 Ae2 uEik
t}. 2| AlAle] WF7 & Aol¥lE 2587, SolvtE 26.9C, Pl 16.9T, Ho}
atE 24.5C, Mg 21.8C, UolmtE 21.8°C, GolmlE 22.8CE UedrH iy

3-2).

(T)

TEMPERATURE

A1 A2A3S1 5053P1 PaPaHT HaHAV M1 UsUaG1G2

[ ] NORMAL [l COOKING

(3% 3-2) TEREY ol alakx ek AR S V] SEE
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3.3.2 dUE=

5% 579 FHelAM 1979 HIF ArigEs #7] 57.2% FtolA w]
FApA Y] drlgEs 38.5% AR AUiGEE 4192 LR HaRA Y 4
HEE7t B 3.4% 5 228 Uiyl olmtERg|e] HdAtigEE R
B AOlTIE 44 9%, SOlNIE 44 4%, P}l 36%, HolwpE 25 7%, Mie} 43.1%, U
olmtE 37.1%, GolELE 41, 1%8 LIElSen 2 A[AlE AolulE 50.5%, SolvlE
45,34, Pal 40.8%, HolWE 27,7, Mgl 46.8%, UCITIE 40.4%, GolulE
4452 LIEtSeL s2Alefet H3AMlthe 3 AR HES B AT ofs) w3
AMART ddigErt b vetglen B3] s2Mcfd) Zee 7.4% O WA U

EbsTH 3 3-3).

(%)

HUMIDITY

ATA2A3515253P1 P2i°3H1 H2HII A E}21J3G1 G2

[ ] NORMAL [l COOKING

(2 3-3) 35792 el 3alx o 8|3 alrle] dulEszRE
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3.3.3 COs =

3 e Fola 1959 B CrtasEE 971 334.3pon, Fol
A v]2]ALA 2] CO7tABEl 661, 1ppm, #AMAE] CO7l&sEis 1101, 1ppnl =
el 2]abA2) Cotas =T BE 440ppn B2 ZeE UEhyirh ofntEg
$12] WACO/IASES By AcllE 733ppm, Sol¥IE 733ppm, P2} 483ppm,
HolB}E 450ppm, M2} 1225ppm, UO}TLE 573ppm, Gol¥}E 600ppm2.& UIEFRL
on Mgt BF s EE oln] vl Aol A FE&7]EA] 1000ppm( S
H)g dE ez uehkth 39 BE sEs AolRLE 1183ppm, S}
TE 1133ppm, Pwe} 1100ppm, HolmPE 500ppm, M2} 1775ppm, UolulE
1050ppn, GO}THE 1385ppmo.& HOlWIEE A|E FFFEjo] 7|£AE da 8l
om, uizlAlA]l oju] FJEAE WS Mieks 1775mpnlE Ht) CO7lABES
viebdct, 2, He, H3MTRE ZA-E A BIE Aste] ChsX7t Bl AM

R} tha Yol Zo® &4F gtk 2y 3-4).

[=3 E S S i ;
S

i

A1 A2A3515263P1P2PHIHAHMMANUZAGIG2

| NORMAL [l COOKING

(28 3-4) BT FolA 3k e v2[AA] S s 2
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3.3.471F X

Zatol Mg AF
= Uyt ¥,

0.037mg/n’, Ftol Al W|31ALA] 0. 045mg/n’,
EFolA AAsie Qe AV B8
Aoz Uelkth 2% 3-5).

B 47} ¢l

t 24 9 B3] B 2

H
SRR

W7 glo] vl %

FREAL 53 FEFUY Fyold 1959 2

2 7
Z 9

0.1 ——
0.08 e S S S | N
“a 1 ;
3 1l
g 0.06
I
o
B 0.044 4 &
0.02 d
A15\2Aas1sﬁsamibapehméuﬁhmtmambe
[ ] NORMAL [ij COOKING
(2 3-5) F5FY oA 3212} v)3|ala)e] 482 &
3.3.5 NIz &=
573 FEFYY Fbelld 19578 HF NortassE 97 25. 26ppb,

45

=

T

o
7]
FAA] 0.057mg/a’ 0.8 LR} A
A 712X 0. 15mg/m (A5 3} v 28

1



34, 4ppb 2. LIEIGITE ol¥lERI|e] B NO7lL FEis ACIELE 17.7ppb, So}
S}E 24.4ppb, Pel 38,8ppb, HolmHE 33.4ppb, Mulel 32.4ppb, UoHMIE
60.9ppb, GOlWIE 31.5ppbR UIE}RICE FE7 AAER] & UoIHtEE FF
Nz =7t 748 &S 60.9ppb2 Ti7j37 7| €A S0ppb(VFRAY)E E2L
Qo 1% U2Acie] A9 86.7ppb2 71ER2) 1.7802] o NS ES UEl
wich UzAcief A F=71 92, AW FEE 5 BU1E sk oA o
& Rog zAlE|Ych £ UM} P3MTHY HS-= Z}Z 57.8ppb, 51.9ppb

2 7IEAE 93 ArHI# 3-6).

{ppb)

NO:

A1A2A3515253P1 P2PaHIH2HAM M1 U2U3E1 G2

Il AVERAGE

(2¢ 3-6) FFFH FHolM NoysE &E
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A 473 2P

1.1 Agie

£ golAt HAEYS Bkl Aakg 2N A1gA 0EBRY FHY
WS Tobstn To] whE ARG AEste] uANL ol et B
A7t oln AE EAHOT FEA EY AA FYFWIN g WY 4
e A30A AEL B3l BT

w78

73 ////

A®

lm 4

——

(2E 4-1) 227 Jg=

(2 4-1) £ AgolA A48T LY =7]9f sezolt,

oﬁ,
flo
K
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A 3FelA EFE FEFUA AT FUF e BEAFe 1/178] A7l
InX1nX1m(1n')o] W, ofe] APWelx Ei uiet Zo] w72 i gt F
Al Ad sigtol AX o glrh. w71 A7l 0.080Xx0. 08wolw wl7|H
o] ZTLEL 0.93w/sec(B7) % 21.4n°/h), 1.5w/sec(B7|F 34,6n°/h), 2.2w/sec
(B7]3F 49.8:%/h), 4n/sec(BV]aF 92.2n°/h) 2] 4RHAR A@sigc). 7jAagx]
L utzog Futola Wol AMgsH= 2-burnerZtAUXE EEUITS 1T
(E8/1)-680kcal /h(0.0674ke/h), 2RH(E-RH)- 1420keal/h(0.1170kg/h), 3%
(BEA)-2600kcal /h(0. 21kg/h) 2] WP#S & 71ANAE ARRSlgom A
A 71T E BYFYel A AAch F37171% 3-2%ojA A&t bt
2} gon m¥yEol &H 2QEW FA77Y HAME g A2} 9l
2 AEAE A0S UeARen HEA EEY SE FHE H%1] ofx
gh & AE Ugel dxlsigivh. (A 4-1)2 E¥ BHE uvehdch

(AH 4-1) AERY
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4.2 d€984d

£ Agolde F453E Folo] Halg stadA] ARgAe] WA 24
B4 FEg wgsrg uospr] 93y dPAF L JLAAAE IMEER
Ny, 2RHER ), 3THEER X)Y 3FFo sty wiriHe] F45& #Z4
0.93n/sec(B713F 21.4r°/h), 1 5wsec(B718F 34.60°/h), 2.2w/sec{$7|%

49.81°/h), 4m/sec(E7] 2 92 20°/h)2] 4CIA|E B % 12 case® A BI4ct.

AeabdE aoshd that 2k

@ Aol Sol771Bel 2719 B URL & FE2} COtAE FF YT

@ RS Hof Nop&H & Palmes TubeE 6Fof FHLF 37l FUTE
atefoll A FrAAR o} w71 E FAlo] 2F ANFE BEUTE LYulA
Zlct

@ ABAAE FA|NEQ o 2Enic} ERI)| IS o] L3t 2 FE CoTL
22 HEWEE &FF, 7|5y

@ AP AE A o] AR ERYFE Yol 7tAA|E L3 Palmes
TubeE ¥ 43}e removable capZ #]-&r}.

® RYYTE A v7|WE o] g5l FES] B3l Mol FAH
q8e FAUEE Fit)

® 3)<:%} Palmes Tube= Spectro-Photometer&Z 3 7| & ©]-83} N =& &

B gtel,
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1.3 43847

ol4ke] ubdo] oj3t ARAD} 2 AMg iR A7e; iy Feol w)
£ 12cased] APANE vl grh

4.3.1 CO7}& 55

1. Wg AEsia] b defolr FF ddufel [2600kcal/h] Q1 7pAFA]
3thS BEEor AEAZ1F Br]ako] 92.20%/h, 49.8n°/h, 34.6n°/h, 21.4u’/he)
432579 WL 1AZES &5 ARE o otk w2 HIHE AHsigct
(21 4-2)= #7|3] uld Co7ks SR HEE LEhdTh

10000ppac] 4

(ppm)

CO2

3000-0— B B St S B e M B S pt (N S S DA B S A T S S B N
=307 :300:303:304:30:30 1 :302:308:34:30 € 8 10 12
TIME

.......... 2].4lllsfh w--- 34 Gmsfh T 49.8“13/1'1 - 92-2m"‘/h

(2 4-2) #7]Pol W C07t& FEUI(FIAAA] 1)
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ZhAdA] 3ghe 2HEEhA] 18302 Fof 10000ppno] 22 CO7 A% 27 &o}
Aom Jladx HE 5EF W AL UWBAFPol 21.4n'/h,
34.60°/he] AL ¥ FAEFOE (07t E7 YolA|A] ¢F31 10000ppme] 4ol &

om SHE7|FFe] 49.8u°he] H-$E 383027} oMol 10000ppmo} LR WolA
o 8Eol 9000ppnlE Srold TLHER 9000ppn.E QA F orh, EY U
7)ol 92.2n%/he) Z= W ZAEFE 18 2UA 10000ppno] 312 ol o 5

£3030] 5000ppn o2 ¢HAE ]

2. BF wUdgfo] [1420kcal/h] ¢l 7tAX] 2%hE 5E&5¢ FAFAAE 3
Ziako] 92.20°/h, 49.8n’/h, 34.6n'/h, 21.40°/hQl 4FH L WS 1AEQL A
AL WY Co7tA o] WIE AEstdnt (27 4-3)& 7haRA] 2vt &
54 #Brlgol] wE 07t WEE vehdcl

10000ppa©]

(bpmy)

co-

_llLiIll

1000 r—r————F— T T T T T T T T T T T T T T T
301 30230330430 130 1:302:302:304:30 6 & 10

TIME

---------- 21_4n’/h " 34.60°/h 7 49.8n°/h T 92.2m°/h

(23 4-3) 873k whE 007t sl M EAA] 2%)
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FhARA] 2% AEIF 28302 o C07tAFETE 10000ppuo) F o2 ol
on 712§ A% AFs 58T WE A5 Zch
W7 ao] 21, 40°/hel A WE AGH T 2AFIl = (5=} HolA]A|
o} 10000ppme]itelglom, HW¥7|Fo] 34.6n°/he] ZAfE HAE 28wt
10000ppmo] 812 ol <42l MatFel 2 Cos=rt ol v 9E-Fol
L 7300ppnl.2 HAEIQIT) W)l 49, 80°/he) H9E 1850l 10000ppnc]
st2 yolzion WAE sEFole 5300ppmoE QHPEATH  WHT| ol
92.2a°/he] %= WIHE 30&The] 10000ppuo]3tE ol A 42Fo=

2800ppn L. 2 QA F olc),

3, ¥ ezt [680kcal/hl < 7RAHA] 15HE 5EFYU ZHFAINF 87
ko] 92.2a%/h, 49.8n°/h, 34.6m'/h, 21.4n°/hel 4FFe] WS ZAFA RS 14]
7t Zqe) corts el WEhe Th(y 4-4)3 Zrh

(ppm)

Cco,
:

30007

1 000 T T T T T T T T T T T 1 T T T L] T T T T T T T T T T
1 2 3 4 B 1:302:303:304:30 6 & 10 12
TIME

---------- 91 4m’/h - 34_6w’/h----" 49.8a°/h—— 92.2n’/h

(2 4-4) B Fol WE Wp7fe FERI(I2AA] 1)
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7hagiz] 1¢hg FHE e 2R F o) CO7tigET} 4500ppno] 4R ol R 38
o 5800ppnlE A& F7isict SEFo| 7900ppm7tA] gotzich shA=] 2
5 58%o] g ABoiGgu BH/)FPo) 2.4s’/hel F$ WBYF 1EFo
7800ppm, 28-F o) 7400ppmoE YolA] A &HHOZ FE7} delA Tz 92T
£ 5500ppmo 2 QHYEIYTE WEIFo] 34.6n°/he] ALE WE 18%0)
7100ppn, 2EF o] 5100ppno 2 tolz|t}z} 783030] 3350ppnl & QHEE QlT)
WH7| o] 49.80°/hl A$E 1EFo] 6100pme & WobHon Wity 32T

L 2900ppm, 4F30%26]E 2500ppne T Yold ¥ z&£Fog WS AEslY
5 ChsE7 2500ppme s ¢rAEIQlTh M#7| ko] 92.2n°/he] F9E ChsE
7t 2483 wtolA] 185 ol 3300ppm, 22F0] 2050ppm, 3&-Fol 1350ppm o2 4
oA TR 1350pmme E 27} QHAE g
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/
4.3.2 NO.7HA& %

NO 714 HEE 3%o]M ol nbdrlA 2 Palmes TubeE o] £l ZHslgorm
2 Brlwe] sMEAiztel wlE Wi H3Y 4 gdon, sj2dA] 19, 2
¢, 3¢ 2FAlol ZtZt 435 Briske] e HFAA 1A TS HF NI}
2 FEE FFstoct 72U} Frgko] wE NoZlA wEE ohe (23

4-5)3}

50 ......... e . .... ..... ”""'“
£ ot ) B B
- % 28
f_' ///::
S Aoy :: //‘:_: """"""""
= T -
oB ZE
% 7k 71
s
30 - -
1 - 3
GAS RANGE
[ ] 21 4w’/h 34.6x%/h 49.8e%/h KX] 92 26k

(23 4-5) B3] w2 NOZLA BE(7FAR] 1g), 2%, 3%
NOz 7}&.2] tllﬂ%%‘ 71E2]¢1 50ppbel HiYu] BE H-$71 50ppbe] b2

'S FEE UEBR HARE ZtAWRA] ALEA] vhke] NoZtA7L WAstE &

& 4 gl
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A 5 g 357 gol Fge] WP 43 o

BN AR

5.1 RJAHS ST 749 BIG 43

FEFHo dold LLA7FE A7 flsiME A A 2EE
A2 F2 VLYY 7t27FERE U E 2EEAY FHY YA 7
efsfol shzdl ol2jqt FtAF AMEAY LHUEA L WAk Uyl FojA
= a7t S, AAFE o8] ARG UAYS 4 ¢ gerg w
FAHEE Bl €2 datag o] §3to] UFE A sAch

1) 297kAY wAR 43

WA 440 RFAEAAE T3] AHHE upel o] dF Il
ZhEgR] oA GASHE 2 @7RAY] =7 BHE olF= A& siobsidch o
Folls 247

&9 WA B/l o) FJAsE Fao] Utk ol2HE e¢rtre]

BHE T3 2ol gt

GRS og@rtre] SE7 QHNI B YL olRL Ue 2

K=0Q X P /100  =-mm-mmommmmmmmm e (1)

q7ld, K : B 7tAAR] 25 2A7tA WA [n/h]
Q: ¥7% [o*/h]
P

Egea JtAANA el e@A B [¥]

12, o], “ASUAF I, FEAL 1984, pli4
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2) £437120] 2T ERB|AY A

ZEde] Ty glold HRBsF 4 PP 2YAYE Tl Lo
A datal o]&sto] Q@Vio] WE LWALE TFA 29T~ Hojo e
g 371ake chgat Zol AgTch 1)

fs)
8l

e (2)
Ci - Co

A7, Vi Fute] B [aV/h]

K : Zelae] 27t waat [n'/h]

Ci : Fgol e 247has] AASE(AUNER) (n'/n’)
Co: =87 22 287%A B [o'/n’]

5.1.1 #7jg 43

1) CO7+

(1) CO7F hA¥EF A3

4-4%e] REARATN spAdR] 1, 2, 39 2140, 49 8n°/h, 34.60°/h,

92.20°/he] 43-52] Byl wlE CoTtA HEE Fsh F 5-1D> ZHrh

<E 5-1> EZAT AT =

350 | 5500 | 350 | 3350 | 350 j 2500 | 330 | 1350
350 | 7400 | 330 | 5300 | 350 | 2800

330 ¥ 350 ¥ 330 | 9200 350 | 5000
1000Cppn ©]-d

[#%) Lot I ]
U NS
L3

»*

13, o] &, “AZVAAYE", el E3IA}L, 1993, ppl08-109
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912] <& 5-1>3 A (1)& ol-&sto o7t datg Agstalrt

@ 7429 15 (B /b Ed3 680kcal/h)

®rak 21, 4n'/h ¢ K = 21.5(a°/h) X 0.55(%)/100 = 0.1177 (u’/h)
7|8 34.60°/h : K = 34.6(x*/h) X 0.335(%)/100 = 0.1159 (n’/h)
27]2F 49.8c%/h : K = 49.8(n*h) X 0.25(%)/100 = 0.1245 (n’/h)

B7jeF 92.20°/h ¢ K = 92.2(n°/h) X 0.135(%)/100 = 0.1245 (z®/h)

JhARA 1te] A9 W 0:126°/h(120000ppm) & CO7HAE UAAHT.

@ 7}Agix] 2t (BE & ¥9% 1420kcal/h)
FhAez] 2tk ZEA] F7|eo| 21.4n°/he) wj7]WL: COsE7l 10000ppmol S
08 Z7IBIEZ 07k wiE&E AEA AT
$7]8F 34.60°/h : K = 34.6(*h) X 0.74(%)/100 = 0.256 (n’/h)
0.259 (n'/h)

21712k 49.80°/h ¢ K = 49.8(n’/h) X 0.52(%)/100
0,258 (m*/h)

#7)3k 92.20°/h ¢+ K = 92.2(n*/h) X 0.28(%)/100
Jhadz] 2vre] AL WP 0,260 7h(260000ppn) & CO7t27} UEHTE
@ 7tAHR] 3¢ (BE &k ¢ dEF 2600kcalsh)
FhaelA] 3% ZFEA] BT 21.4d°h, 34.6n°/hQ) WS COEE7L
10000ppno] A} 0.8 Z7ISHEE C07tA wi&% APgAl A8l Tt
2712 49.8n°/h 1 K = 49.8(a’/h) X 0.92(%)/100 = 0.458 (n’/h)

y)ak 92.26'/h ¢ K = 92.2(x/h) X 0.5(%)/100 = 0. 461 (m®/h)

ZAxwiz] 3kl A9 W 0.46m°/h(460000ppm) 2] COx7h27} g H Tl
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SAAHA] 1gkolA] UPHE L 680keal/ho] 2 2o M= 1] 2. 10
ol 1420kcal/h7} AlEm 3stolafi= 2%te] 1.8ujel 2600kcal/h7} @-8¥et,
CO7l22] WAZE 19 0.120%/h7t WAST 2ddolAE 198 2.240d
0.260°/h7} WAAEH 3ol 25Ee) 1.8ulel 0. 460’ /b7t dE e FhadA| 2
wrgdar ajole] FAL 07hA WAT Aol HAV RAFRALZ Yeihltt
SJREE FERYY P A8SHs BRAA 2u-slaWA] A 4
UollA WAIEE sk $Euue] wdwe] ¢ 20%0| 2T C07ks YA
EF BHUE S UolA WEsHe C07ha B 20671 WAEsHE AL
= wehEc), ‘

(2) Cop7tAAol 218 Fe] |7 43

HAd=] 1%, 2%, 3%k ZFA| 0p7bA dARI A(2)& ol 8l A F
dell A COp7kd el 2% WaRs|Rg it gol st

A1(2)ol 4 Ci(FHolAe Corta dABE): AFPeld A2 de A
U273 712%2 0.001(1000ppn) 2.2 F3lgen, Co(=d7] 52 Co7tes
E)e BEFHY 24VHA 323 vehd BF 7] CRItEEER
0. 0003428(342. 8ppm) .2 3d}glclt.

@ FlAHA] 15 (B s 00p7hA 2AiEE 0.120°/h)

V= = 182.6 {x'7h)
0.001 - 0.0003428

@ 7}2A0=A] 28 (BE o 007k UAEE 0.260°/h)

0.26 .
V= = 895 8:{n'/h)
0.001 - 0,0003428
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@ 7ta2A] 35 (BR K ¢ 07k Ak 0.46m°/h)

0. 46 -
V= = 699,97 (n*/h)
0.001 - 0.0003428

2) NOz7b&

(1) Nop7hA whdey AHy

sH7)8¥o| 92.20°/hQl Aol glolA ZiadA] 1g¢t, 2%, 32duje] NO7t&
wpare mEofA ZFAMA] AREA] NOZtABECE 5-2>8 A(1)& o83t
T2 o] AAkstgch

KE 5-2) 23 A¥He] T N 7tAsE

A
4m/s
(92. 20°/h)

47,98 48.76 49,27

@ 7h2giz] 1% (BF /0 @I 680kcal/h)
K = 92.2(n’/h) X 0.0000049(%)/100 =0.00000443(a"/h)

Fhadiz] 1kel 739 BF 0.000004430°/h(4430ppb) ] Nop7tA7L AR

@ 7tad=] 2et (BR - UEFF 1420kcal/h)
K = 92.2(m’/h) X 0.00000498(2%)/100 =0.00000449(n’/h}

Fh2eA] 15H) A$ BWF 0.00000448n°/h(4490ppb) 2] NO7tA7} At
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@ 7haz] 35 (BE K wder 2600keal/h)

K = 92.2(z°/h) X 0.00000493(%)7100 =0, 00000454(m’*/h)
FhAER] 38kl A$ W 00000045417 /h(4540ppb) 2] NO;7kA7t )

(2) NOg7ha bajol 2%t Fubel R7|a A

Fhagiz] 1gh, 2%}, 3%k ZHEA] Nop7hs dAdwzt A](2)F o] &ste FodelA
2] NopZhAukdo] o3t W ey g chg Zol A shalct.

A(2)ollA Ci(F oMl Noozts A e AUBAIE271 23 = 9
A ¢kol THRAPeA FF3L Ak fZ|RFIEA A 0.00000005(50ppb) 2
sl o, Co(2Y87] £ NpZtas ) F55He F3I/N87E 534
I vehd B3 97] NopstAREY 0.0000000255(25. 5ppb) & FH4TT

@ 7hAA] 15 (EZ /) 0 Nop7la 2bAdEk 0,00000443n°/h)

0. 00000443

V= = 180.6 .(n*/h)
0. 00000005 - 0.0000000255

@ 7ZtAgA) 2% (BE & NO7RA 2bAiEE 0, 00000448n°/h)

0. 00000448 -
V= = 183.5 {(m'/h)
0. 00000005 - 0. 0000000255

@ 7tAA] 3%k (BR A No7hA wbAlak 0, 00000454n°/h)

0. 00000454

V= = 185.4 {o’/h)
0. 00000005 - 0. 0000000255

FRpollal FRAZIGE ARGA] A S 00,7122} NOp7h2of 23t RIS 42}
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Lo 2b4% A3 F3l7lA F Co7h&ol 2R B[] MY Wol F5FEY
Zbo M 2] WUV P stAHA] 1%t} A9 182.6u°h, 7tA%A] 2%te] ¢
395.6m°/h, 7hA9lA] 3%te] 79 699.90'/hE AHEE sich

5.2 T 5FHo glojA e #HJ| AY

5.2.1 F4#7 & A Feo 453} daRsisy

gubg oz FHFef2 Fule] Mo Yk HAFEL Heg AuEd
The<E 5-3>9 .

<E 5-3 Yutr o AL x| E=e] 333 4%

j BT T T L T R T e L
W% Q S RAEx ) | avAY | W dAAE | R /min)
DA E 600/700 X 450 508 20cm 4.35
A= 600/700 X 450 50% 23cm 5.3
HA = 600/700 %480 70W 23cm 6

2le] Folla] HE upt Zo] Gt or FH I Fyol HX|Hol 9l

=
¥

AxFeE o] YrjAEo] 20-23cmoli AJIE 600mn X 450mmo| o 3H ]
288 5 20°/nin(3120°/h) &2 Vebytth

FEFYlA gtdos AFHIL e AAFEL et 511364 4
Y FelA YPsHs 2H7tA0] A3 HeRIIH vladNIE s
<E 5-4>2 gt
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<E 54> 71&7)F ARSAl 2G7tAE ] whE
Feo B33t AdUN%

5, 2m°/min

FtA=A] gk 182.6 m'/h X
L ! (312 1'/h)
5, 20°/mi
7t2elx) 2| 395.6 u'/h ] 836 'h
(312 w°/h)
5. 2u°/mi
7ta#i) 35| 699.9 a¥/h nON | 387.9 w¥/h
(312 w'/h)

gle] Eolld B uisl o] shAA| 1M L7182 6u'/h) & AHEY
A$e AAFoUoR FET WIS Y 4 deut stadx] xk(EawT]
%5:395.6n°/h) 3k ZRARIA] 3RH(U L7 %:699.90”/h) & A FpE AAF
Sof o3t #yintegw ZEsix] Esjtl. 1EE shAHR] 2gha} S ARE
4 AL AXF=o] AT Bl ohel FEL B AAHRIE HA o}
ok FhAHA] 20k ARSY A9l AAFEE ALgShRA 83 6n*/hol 35}
£ RARIE ol 7tAEA 3¢S AHEE A WAFEE AHESHHA
387.9m'/hol] SF3He AAVIE slot Tyl HHY FAREE FAY +

o},
5.2.2 7% #7Ade] 2 EAA
Qo R FEFUY Pyt Ak BES B AAWIsh A ¥
o G FRWIE 2 glod AXRSE Fool PYY 4y wrHes
A5 R F=e] af7] - 1504 HAAS SER 28 YEFE(AIr

Duct)o]] AZAE ] &R dAd F53 Wdeolsiol 3] A¥2 BIHL
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it 6?%7]“ FEE ol 771 Wl A UAEE 2¥vtAFe] A
B0 3 oj=AE #77} Hu, T/ o FEL YHAAN AAREF
U B clgE A B HA A3 e AFolch FolAd Al
BAEE Hoh AR ez dueg gt gl

1) $lolAd A& nisl o] Fio] HAFo] gl ARF= Hygoge
HAR] WA LEEAES FES WY + glen FAd 2Hd¥7|
& 0ol = ZoR LlElkiT

2) Fyold W= 247k&] AAE A HAFE=Y o] Fa
A= EF8I FelM A ARgsHe JtarlTe daa] dAshe
RPEEL UYE B, Rol, RiolrluiRe] A AFst: Algse
3 HZEE AHSHA] Eote] Y] 2dMelE AR A HAA o
Thed Abge] ARAFEE AT AMESEA| oot Tl HAY 2 dEA
& ol AIFIAL Sle AeE el

3) AAFE2 W AF AHsZ Yaslo F=71 A 4o YHE ¢ A
=5 dejsiof st 24 F9 AE 483 st 22 LB}
€t REEEH F7150l Vol FAH o] F=9f 45| oAl o=
LERRtTl

1) FAFE9 w)7]7t A48 g4TE(Air Duct)= THHEHO] Zto} of A
th7h FAloll AREH 72 AR wi7)s} o] FoixlA] oA Hri.

5) UAF=(Alr Duct)s] HAHo] AT HHHo[H &= FHof &3] A5
€ 559 B7UE AMESH] wiEel] 4o mety Wdsol 29
B2 HF¢ wiZE JuE 4 gich

pi}

¢
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5.2.3 F%2 B2 Ay

) Futold QAE WA wE W FAFEel wi|ge vy B
AxFse @] ul$ RFEE StAA gl e HAF=2] wly)
& Z7pAAC Yt EY JE AT A FP2Po] BE 2%
7, hoz Folglou, AMgAl7l dxALgel et ¥r1E FF A

4 98 TS AHUAR ko] YNFEE O ALHYOR A4
2% 4 =8 sokgich,

nﬂ’"‘@‘l‘«
(4]

tARRAE AL AMEEAY 2, YR ARgUns x| FELoNE}
FE-g BT AAHIE S Ut AHE FYFRE AAUC

L AULE C0ZRA| 718 MRt FtATAE AREA] AR = (7l FE
7t 712& Zashe A HAFE=Y Ho] AHFoE FAFY 4 AUEH T
c}.

A4Z=(Air Duct)is AAc)7t FAlol AR Ffeke | w77t
4 JEE Iyt $E3 T Eolob sty Duct -4 npdE 243
sl FE YAY = dolof Utk EY U/PHEE wel geol 2P
He 75 ddeleid 32 3 Y A + A= F9 W
daolel & dAlsh= Zlo| vigt ity

ke
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A 6P A

£ dreldt F5FU AUBALdel 2 FuE nAE Tl oy
HAHE AT AREAlC] WSE AF AUBRLLE &7 Btk 7
¢ 3710QAE Uolnin, RHUHE F G 277 A8 24
Sxel FRY WAFE el 43 WIFS VIULEA AAY A
ABAE 24T 4 Ab BAALY WAel AW A2AEBE AN sk2At sl
o AR e Yok

A, 7 ZEFHL 194t viste] Wil Fkof QlojA Hatalet ]
HAM S s AR LS F%F, T4 YoM HuUIgFe duE 0
opstgl o &A= vieat drh

1) A 7] v)2AlA) 22.2°C, 2|AlA] 23CE A Aof H#E 0.8C
Asstg o, u|3AtA] spdhiEkAel P, M, U o}ulEL] 7]&o] Fohtunt
219l A, S, H, GolulEe] J| 2Kl vlad W&ReE ey F¥E7} dAF5

A 42 UOhItERS HAlA] 7Hg 2 2SS e

2) FFATISEE W3] 38.9%, A 42.2%2 A1) BE 3.3 A4
slgom, AN BES BT AAWE she Arje A WA R} 2]
AN AiSEH WA Uk,

3) B CO7tABE H]2AHA] 685ppm, 2| AFA] 1161ppno 2 B 476ppmo] 7
SOEL A eiRE FEFH Fola HuURFZ|EAY 1000ppus W
£ 2% uethen gl vlete] Ff= 1775pme 2 Fcf Cop7t
s=& ekl

>
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4) 74FL ALAQ) u2|AlAY 2 Wi Qo] W Ao usider, Ff
Bae 194 B A} 0.050g/n® ¥]3 A 0.060g/n’ LR #bof oyt

2hgke] F7h: A3 42 A= Uiyt

Jo

5) NOZtaBEE Yol dFQFte v et 242 BEEEE U
B A2oE B 34.2ppb2 UEluten], spEvbiabael UotmiEe] HE
60.9ppb 2 Th71HA 715212 s0ppbE Eol Hrf Ns=E UElT

olxte] ARE Eslo] FHFE Foiol Aol HUFIIBRZL A
ALt FE7t FEHIL 0 W NTiAE AUBFVIES 23t WA
ol 9} #|AY] EHE AE Aol 4IYg WA 2R UHH, A
el Bdert i syl ofulEe FEIt AAFA] UL oIMEZH
£ & 255U} vlaste] A 00 W Ne7tA dgo] w2 RoE U
sttt

S7l, WAAAE 72E FUENlM By AFWASAAL skl 7
AT A 09Tl WABS Tiopslol shul Uit TEFUY Fe
a7, We), ATE W FEo) Aol TEEE WA Moy ojseEe
Hamug Bojod AAZP ABA SATACH NS YE WS
selsled W BIIRE At

1) 7h23z] 1% AL CorlALARERL 0,120°/h,  NOTRANEEERE
0.000004420%/ho]t, 7pAR] 2Ete] A-$ CO7PALARTL 0,26’ /h, NOp7hAN
AEEe 0,0000045e°/hoc}, ZpAdA] 3gte] 7 CO7bALAFHS 0. 46m°/ho| ™

N0/t AHFAIBES 0, 00000454°/hE &A=t

2) CO7hARbAREETL NOTb A RO & WoRyjehs APERT Azt 7iAdA] 1
2% 4

the] AL Wadsee 182.6n°/ho|n, FtA#A] 2%t} AS WeTUIRE
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395 6m°/h, 7}AdA] 3¢te] AL We B 699, 9°/hE AHRE glc)

ole] AR FEFHY FoM UFHoE ALHE BTl I
3120°/hel AR FoE 7hAUA] 19S AT 21, 3] B FEY WINE
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ABSTRACT

A Study on the Improvement of Indoor Air Quality
in the Kitchens of Apartment Buildings

Jun, Joo-Young

Dept. of Architectural Engineering.
The Graduate School of

Chung-Ang University.

Advised by Eon-Ku Rhee, Ph.D.

This study aims to present the basic considerations for
improving indoor air quality(IAQ) in the kitchens of apartment
buildings,

Most of the Air pellutants in residential buildings are
generated from combustibles in kitchens and the IAQ of their
adjacent rooms is influence by these pollutants,

Nineteen kitchens in seven small apartment buildings in Seoul
were selected as subjects and the indoor air pollutants such as
CO;, TSP, and NO; and thermal environment such as air temperature,
humidity and air velocity were measured to find out the current
condition of the IAQ in the kitchens of apartment buildings.

In addition, model experiment was conducted to grasp the exact
amount of the pollutants generated from gas ranges and to

calculate the reguired ventilation rate in the kitchens,

1. The temperature and the humidity of kitchens were increased
in proportion to the hour of coocking, and the concentration of CO;
and NO, were much higher than the IAQ standards of 1000ppm and
50ppb during cooking.



Individually-heated  apartment buildings showed higher
concentration of C0p and CO; than centrally-heated ones. At the
sape time, the concentration of C0; and NO; of the kitchens with

range hood ware lower than the kitchens without range hood,

2. Due to the difficul_ties of identifying the kind and amount of
pollutants from gas range in kitchens, model experiment was made
for the quantitative analysis of the pollutants,

The amount of the generated CO; was 0. 12m3/h, 0. 26m3/h, and
0.46m°/h according to the respective generated heat from the gas
range of 680kcal/h, 1420kcal/h, and 2600kcal’/h: and the amount of
the generated of NO; was 0.00000442r°/h, 0.0000045n°/h and
0.00000454m°/h under the same conditions.

On the basis of the model experiment, the required ventilation
rate was calculated as 182, 6m°/h, 395.6w°/h, 699,9x’/h according to
the respective generated heat from the gas range of 680kcal/h,
1420kcal/h and 2600kcal/h, under the same condition,

The results demonstrated that the average ventilation rate of
which is 312m%/h was represented as insufficient for the normal

gasrange hood,

3. On the basis of the results of the calculation of the required
ventilation rate, the normal range hoods equipped in apartment
buildings turned out to be insufficient. Therefore, the following
strategies are recommended for the satisfied ventilation,

1) As the ventilation rate of the ordinary range hood is not
sufficient to exhaust the pollutants from the gas ranges in
apartment buildings, the increase of the ventilation rate by
natural ventilation should be supplemented,

2) Automatically-operated fan, which is controled by the CO;



sensor equipped in range hood, is recommended to expel the
pollutants beyond the 1AQ standards.
Power-dirven ventilators instead of current wind-driven

ventilators are desirabie for a constant exhaust performance,
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