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Aol 7hssith 28 EAUY 249 543 F5 AEAHAY] UFE 2
7|2 HE At A B3 S (accurate sampling rate)S AR 4= gl

- o] A mE AEAHAEY P 5 AEAHATY AEx
A sl ggk g SAEs Adsted AR Thssith AlsAHAES &
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O Al¥-g ¥7](Test atmosphere)= +H|7} &3t}

O /\]E‘H%ﬂ o] Fo] X FoF WL (face velocity)E 0.4m/so|th.
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2) AEAFHE 2 A5AF7] €K Sampling rate and capacity)

A &332 &(Sampling rate) Avjol A A|Ex13 A7 (Time intervals) #}t} &
15 A & (Replicate samples) 37042 A3 st AAs) & & 307 A &(F
N& AE A A3 A= 0125, 025, 05, 1, 2, 4, 6, 8 10 2 12
Algrolm | i Qtell A =52 A mAFH 7] e WEEE 04m/sE A gt STEL
ARE 75 2 158 AZHelA AAeth ARE7]e FEE 25T, 80% RHOIA
2o Bl EEC L, AFHE AR FiHMass)S €FEEE HAITHEY
S A AHE Als eSS A ARl E3ATIA] 2.

rlo
w
=
n
=
%
jn
@)
=
(@)
w0
228
a3
Q
E
(@)
a
(@)
(@)
:
'S,
5
[1}e]

Z A 223 & (Overall sampling rate)
time)ot  AlZAF &0l AT FAEHE AH EE MRST(Maximum

recommended sampling time) AlololA A&-S F3] A7 M A& 2]FH &2



Bgro g A=t ol N ARAHES Aok I, dAHEFHAE 3%
ojok G}, A2 A)H 29 W= ml/min @760 mmHg 2 25T, A 242 7] &

2 (Sampler capacity) A 89 2 Zko|t}

sHA, ANEAHE R ASAF7] &l gk Aol o]FoA]= FR

|
(Reverse diffusion)©] &<l=ojo} dl=t], &3

‘HT_A—IE —1-H
AR AR RS 249 FS 2R 43 2IEE BAEE,
G375 2AA AQUY Al 20 1§ 552

7M. dAZE Azbe] Aud T DN ES AASkaL, yeA U

AU AETE Qe 2o AA ARAAAG B A% wFAATG A
2A#7) FEgkol 270 1F Afolel 10% o4 Aol7h MAHW 5 Hre] WAy
8 Aot

(3) A< A (Storage stability)
OSHA 4% AS7H|=(0SHA, 2010)2] Axfol] wel A4FgAd Ald S
stk AlE Ay s DT Bl EE, 80% RH, 25ColA MRST &<t 3671
AEE FAl AHG AR F e 249 A Es TARAHEC] il
T BAs RN dATE FHsket AREH

=3 (CSHOs) 2 oW 54 414 (Standard)e] {18y %3 ¥+=
$ A EA @ F(Sampling and analytical error, SAE)S

=4 AINAE OSHA ]84 7]5(Permissible exposure limits, PEL)¥} H
[e)
o

= A
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SAEs+ sampling pump variation(+5%) %

.
QC division sample resultsE ©]&3te] ZALtsith. &2 ARAFH7S] H5
SAEst sampling rate variation(#6.4%)& ©]-&3fo] AAF 7}s3c}

(4) =3 (Detection limits), 2% 7 kA (Reliable quantitation limit, RQL),
1794 (Analytical precision) 2 &4 (Reproducihility)
1 AS7Fe] =(0SHA, 2010)0) whet A&k, A= g3k, E44
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7} OSHA &2 A5x37] A8

OSHA(1996)+= 52 Al&21% 7]1(Organic vapor monitors, Model 3520, 3M
92 Carbosieve S-III tubes, Orbo 91, Supelco)Z o]&3le] 452 A2 A3 7]
AeANPE ZRESS NEE o AR AP E o] &stivH1d 11-2).
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<a> Test atmophere generation and sample collection apparatus
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GLASS EXFOSURE CHAMBER WITH WATER JACKET

~ CONNECTED

; TOVACUUM 1
FLOW }
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L j——
S WATER OUT J

M ;
i ] i 3 OV —
LS p
H l] : t '
1 i
11 SAMPLING
3 TREE
g A — i,
= — T \ZATERIN

‘5”3& Pt |
TEST ATMOSPHERE IN J
& 1120.0. TUBING

<b> Glass exposure chamber

a9 I-2. OSHA G524 A&A37] Addn 43734

Purified
compressed

Humidity
controller

@

Schematic of the experimental apparatus and system @D Compressed air
filter and regulator panel, @ Valve to adjust main air flow, @ Rotameter,
@ Humidity generator, (9 Rotameter, ® RH probe, @ Flash evaporator,
@ Tested passive samplers and charcoal tubes. @ Air sampling pumps.

a9 I-3 A93A 72



W o] Lk 52001
AP A ARAR AN EE skl L A B F 18

5% ARE Az dehed <19 1353 28 APHAE ol gaarh

th) o] 33-8(2003)

AN kA ABZAH7Y AEAH 2§ F 7IFA 2] s H37t
3l7] 93 AxE Azt (19 11-4). Mixing chamber(300 x 400 x 400
mm) 2 test chamber (600 x 600 x 700 mm)”7} EgH= ST

T
_— — h-v—l-—l —
(=
: @
Syringe pump l
Purtified Test Chamber
compn:ud air I s 1) -
L pmittos @&
. @ & Mixing _rC - FL__X N} L
® 7 i |chamber I | n r
® 3 ® ®
Humidity
controller

Schematic of the experimental apparatus and system.
@ Compressed air filter and regulator panel @ Air flow regulator @
Air flow meter @ Humidity generator ® Humidity sensor @ Flash
evaporator @ Device to circulate air and control of air velocity ®
Test passive sampler and charcoal tubes @Multigas monitor @

Computer
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71 AeA7E F5t A2 A AIGAHE NEsd S Ruskd (2
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ok g 4 R&D 5‘017] =5 A A" I-7)s g8t W
A= 55 A =72, 2019).
ZU-8] 52 AsAH7IY 5 #8272 Z2ad 2 ) 5ARY
AW H) 2~(Korea Intellectual Property Rights Information Service, KIPRIS)E
ggsd o 7184 (Volatile organic compounds, VOC)', ‘G52 Al &%
A A 547 7] (Personal
sampler) 5 7]9=2 o]g3le] AT £HE AmE HASHA uE
AE 9 A7ERAN EoE Fall aof Aesl

71(Passive sampler, passive sampling device), ‘702

@ LH4224 2 7|=6E go|
=54 BT s 102 Q@ mriewuses Q) e
HEYPLUEEHSE O CIeFARIE 0 L
QM4 @A2FA ZEE U MBETHA
ZnE 419
@L03% R gl 27 Keit taueiawipey
IStU 2T S HTHL (5 24 it SRR
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E3ss JF. NRF ) traeiag
DELET T 32k A B LEE SFHEHHA
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20149 = AR AL B (AR AT 2014)00 ot A
4 ALY 126806702 F OISR A ADFE 6470, RI1SHEE A
F AR 2662700 HAHATHE M-1). 521 o) A%y 2 wAx
ol A% w1 Az AYRe 5L AUlEEE A Ae
2452702019k 591 We A=Y A RIHGE AR DTS T,
A AEE 2087080190t @9, 52 ol f718FE Az A 57
Az R AT A A452A2 B FRF AW AAY 5+ dFe
<3E [M-2>9F 23Ut

an A 7135k gt=
Az A=+ HF A
Al 126,846 64 26,627
Azxzq 52 o 100,773 56 24,426
] A 2= Y 10,0007 1 116
Az 581 wwk 16,073 7 2,085

« 59l wiRk WAl AP 1032704 23



A7 AR 25

F -2, 718tee Az 2 A5 A & a8 (&9 714

= Az He
%l 57 24 542
Az 56 24,426
A 8E AxY - 334
s8 Axg - 61
gl A1z4] . 4
AAE AEY 1 o717
o) ojEANAA Y F EIAFE AEY - 343
74, ZhE E A A xR - 398
24 2 YFAE Az - 301
P Fol 4 FolAFE AxY - 1,048
A Z 7)EA BAY 1 1,557
A At @ A{FAAE A=Y 5 34
stetE g setAlE AxY 37 1,210
o8¢ 52 9 ofofE AxY 2 233
IHAE 2 EH28AFE AxY 2 3,349
H 54 FEAF AZY - 420
12 3% Az 1 572
&7 AR AZRY 1 3593
AAEE, HFH, 94, % 2 327380 Az - 1,885
o5, 4 Fr17] 2 AA AxY 2 708
7170 AxY - 1,278
71ef 714 2 4] A=Y 2 3604
A=A 2 Efdy Az 1 1,307
71efF 581 AZS - 487
7V Az - 639
71ef A AxEH 1 379
H] A %< 1 116

* 591 mRk Al A Al
ok F7) bk ARMFH 2 89,881,029
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29 B A7 16%, ARI E B BAR 1%, B 4%, ATEAA

MUl AFARAE 22t 296 mol vk (ARAIRE AR F-54 32x).

(i
i,
1
re

T
a

4

)
oF
>
ME
el

3 II-3. 2015-2017d 4774 ¥

2 J0IFE/ A 20154H(%) 2016'H(%) 20174 (%) A (%)
HIH 7(33) - 6(17) 13(19)
S 5(24) 4(36) 3(8) 12(18)
o7H 3(14) 1(9) 12(33) 16(23)
7|E} 6(29) 6(55) 15(42) 27(40)

Al 21(100) 11(100) 36(100)  68(100)

3 04, 2015-20179 54 dd A= A8 23
AZ/ o 201549(%) 201641(%) 201741(%)  A|(%)
H=d 15(70) 11(100) 22(61) 48(71)
¥ o . - 5(14) 5(7)
#Hae 1(5) - 5(14) 6(9)
= o 2(10) . : 203)
o481 U BEMNY 1) - 13) 203)
7|Ete| AbYS 2(10) - 38) 5(7)
Al 21(100) 11(100) 36(100) 68(100)
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3 II-5. 2015-2017d A d2w el A5d d=d Aa £

ke

NE/ A 20155 (%) 20161 (%) 20174 (%) (%)
2| X}t - 1(9) 2(6) 3(4)
gﬁ% = #8 Jls 4(19) 2(18) 5(14) 11(16)
St LD E A} 6(29) 1(9) 1336)  20(29)
HE7l Y 2 F ALK} 3(13) - 2(6) 5(7)
AT BARXE 1(5) - - 1(2)
MH[A Z AKX ) ] 1(3) 1(2)
CRE Rl 1(5) : 1027)  11(16)
ey 6(29) 7(64) 3(8) 16(24)

A 21(100) 11(100) 36(100) 68(100)
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Setting Actual
et [208][208C] ~
120.8 % |

| 20.8 % |

@

Setting Actual

e %] 2059

MIXER
= ¥ =
Outside  air — Setting Actual L
== | 208 %|]20.8 % BUFFER H
—p
Actual
2y

Tempe|
I:Humidiﬁ E
P

Vel

v Mixing chamber

.

Actual

Setting _Actual
=
Bxhaust
[ (o) :
] [ Biziwer |

1¥=z87|

Setting Actual

—EEI 20.8 °C " 20.8 °C I

Air compressar  Air dryer

-2, %2
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s Setting  Actual
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32 - S WFY FEH ARARZ AL AT

T8 7%

F718AE 7MAFEAA Thast A7 d R E o] &8k AR

A7F Dt =2 Aofdt

- A7 o] Eepade] AAE AR PEE o] foto] EHEhado A
3y uPAE AL Eol A7)

- WA 7)o AZE air compressor®} air dryerE E3lo] THEo 7 57
7V AAE F71E AFFFAl(mass flow controller, MFC)E
sto] AHstE 2718 TV Y FgaAd FaHh

- A7 o] EFepade FEE TAELES WES oSt HAAE &=
T2 7tdEo] HAZE 7ASET ol AuEstE F7|9F T3 o
EefaAo A wiEE T

- 71A13E EZL& chilleret AdZ2% WYz &2
A FY7IE Fote] st 7]iﬂ§ 713 = 7baRE v EE T

ur :
- £7] 1 474 Zg23, glass 2000 mL
— Mantle : Power - 500W, 2000 mL-&

- g
- 71 BE7] 0 58 dAAE BeEste] &5 mist? WE

719 F71 84 LA ZHEEH Zo 7129
stainless steelo]t}h. W3¢ &35 7|9 §7)

- mixer= 9235
[e)
of AlgdAM=E ol s ¥}

[}
=70, AdE

T
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- oo} AZYA % =golol: 50L LFuF dojel=, 120 LPM o o
AZYA, ALSY, As 55 dF o= M. 5HP oloj=2}

olol, AE &5 ME =aho]of,

NaARA7] ARDANe Fe Fdu 2/ TR 9 FAoln) 9
pgae 2718 F98e AL AW LE S8 2dow
gAad. G, F5E g wue TRHE, vy 249 gbg
FAF T de Bole A F& FHole 2Rt AR Jse o
&3} 2

- Pre, Medium, HEPA FilterE ©] &35} ¢]

- 7] Y& AAst F7]E 7HE g

- W& AR AHBE ZdS ARt FU]E W 2 AFE

- 7t ThEVE AREStY] s RE 24

- w71 Te 7197 dAE e HEHE S5t wEEE oo
AHS Ao

- 25 B FEE AHFHE Aojgn

W 2AAS
- 2PALol= 1 610 x 610 x 5200mm
- 4
. Pre_filter - 300 x 300 x Z25mm
. Medium_filter - 300 x 300 x 150mm, 85%
. HEPA filter - 300 x 300 x 150mm, 99.8%
— A4 : stainless steel or steel (A=)
- heater coil : Electrical heating coil, 1.5 kW



A s8AQFH 7] AT A1)

22, 1 HP

REE

- cooling coil

- 7k
- ol

21 1kW

i

: 7}

. type-ring blower, A% 1300 mmH-0O, % 2.9 m?®/min,

power 0.93 kW

23 Touch controller

: PLC, =

E =7

gl

- A

4

IREZ wot o

Al

F71 1%k Aol (L9 II-3).

3
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==

=, 20mm " Z, 20mm Hj

3T
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- 9% Alo]= @ 610 x 610 x 1500 mm

w2 oz

Hel &7 A9 - ¢ 100

a. 3% 1 - hole 010, 7t4 10 mm

b. B8 2 - hole ¢20, 7+24 20 mm

c. BF¥% 3 - hole 020, 7t4 20 mm

A& Frame - STS304, 50 x 50mm Z# Y, case-
Polypropylene 6.0T

EREA]  HER A, dd Y B2

7] E&+ HH : Pre filter, size - 610 x 610mm

sampling port for sampler: Passive sampler - %3671, 971 471& 5,
Active sampler -Z 127

sampling port for IR gas

a. 6 port - 3 x 2 line

port for sensor

a. <% = A (temperature & humidity meter) - 2port
b. $+¥ A (differential pressure gauge) - 1lport
c. =% A (velocity meter) - 3 port

4) 71784 14

T8 s
T wF 9 =24 3 Je AF s 9y wysy] 93
E20E ¥dste FH ol



- 92 Vtae ZYEYHE SHst] w71 A2 5ol
— w71 & o 4= Pre, Medium, Charcoal filterS 73 1z} Agd %
H

ddd Wi AAE a7 EA $FEE 8 de R vE

B AN

- 9l38 Alol= : 610 x 610 x  1200mm

- ¥ H: Medium Filter - 600 x 300mm; Charcoal filter
- A& : case - stainless  steel 304

- 529 : Power - 1 kW

AEANHA7] AFIHE ZF5A717] 98 AEED 2 EUE AA7 4
Axo] 9o AEEY 9 HUHE 58 Xt
- 2R, 5% EUE 2 Ao
- FE5 EUE 3 Ao
- 7} % 2UE(Rgas) 2 Ao
- 4= EUE

ARESHS 5 e T2 B bt ok FLFRIY eE, &
o #7187 WA MFC % BE &%, 9e 2% Aol @AW
= %

T, 98, E2 [Rgas FE  =4; 283 w7149 Qv &% A
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2

A % -20C780C; RH 07100% =7 9l; Accuracy
+1.5%,

b. =% A4 Range 0 to 30 m/s, Accuracy +3% (+0.015 m/s),
Resolution 0.01 m/s

c. ZFHAlAL 071,000 pascal

d AEZY: 255, ¢, £ ZUEE; 8e357], 27,
w71 A 2] A=) Alo]; MFEC Alo]; AAZF SA-3H A
A7V s

- X2

a. €5 F5, o9, F5, v EYUHHY

b. 2%, £5%, %, 5% control

c. dolg A& 2 report
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718} WEIZ7FAR YUY 5 7)1 A7) ]

WE 7l AR U AR A 2w e ?‘*éﬁii & Actzzoag A
o A% AAFAe] SR (1Y IT-4).
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20%%5, 50%£5,

Eal s
B\ -

Az (25 10T+3, 20T +3, 30T+3;

Ao Yepgr
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TAEE AA

80%+5)°l whet 3
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Z71(02m/s, 0.1m/s, 0.0om/s)ell wel FsA s AA]
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A

N
Chal

0.2m/s + 18 0.1m/s = 1.7, 0.05m/s + 1.0S.& EFSITE

)

Al&-& Methyl isobutyl ketone %A%k

T

101.6 ppm * 1.7%2 €}
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D #%54 ARAANY 5, 714, 96 5 574

(1) 3M OVM 3500

Al ol A 7 HHA R AR HOA AL e e AlEAF 7= SMAE
o] AFolW TAL A oF 150009 Aot (18 I-5). AHsuzt 4=
st Fel o & AH7E A}ﬂo}tﬂ 7P dnbH o g f7]8A A

a9 -5 3M OVM 3500



A2 45

(2) SKC VOC 575-001
Il A F AR Bo] AREHAAL e AlFS SKCAHY] A3l
2 JNg oF 3400090lt (1@ II-6). AHshaA b sgtEde) ¥
gt & AHVIE AHESH 77184 AH o AREEHE Ayt I
575 AEolt}. AMH = ok AZ 2 cmAEY vhEAl dald ol w3

Zﬂ 7]%‘7]' %O']_?_t l‘?—l‘i—ﬁ ol: X]E 05 Cm]%t_‘o]tq }\]EXH‘IZA o%

=94
of
V
2 2
o u}
g WE2 ot} 9F 10~20 mL/min®|th 3MAIEZ 24 F2A7F A
gddeto] 093l AFH F FHAE tE &7 A CS,E g2em=z A

goto] w4,

N

Ju 8

[}
o

R
o HH o
o flo

S

o_lzi

(i
i)
>,

-

a9 MI-6. SKC VOC 575-001

(3) Radiello RAD 130S
RadielloAtell M Hw38k= =84 Al=AF7] 5w, EF4

oy )

il
SPEAF71EA AH 7L 7}%} AFoZ= RAD 130S3ioH s 7id



46 o Y WFY $EH ARAAZ] AL D7D

1600008101tk (1% TI-7). o] A7) tha4 3 PAgos gu
Wi SgEsl Fob Fognd we 48 sk &
AFEs} ol BAvheh thErt of 40~80 mymingEelch AH7E 9 2
% wolE g BAS FYHOR AW 2He s 28 AEDAR
gslo] glom, AR AANE HELAE BA gto
SAAA AHEEHY CSE BHENE ALgtel HA T,

719 IMI-7. Radiello RAD 130S

(4) Draeger ORSA 5
DraegerAtoll Al HF 3= 54 AlZAF7] 5 2AR7184 A7)
AF S ZE= ORSA 57F glom w719 180,000 et} (19 TMI-8).
T Aol o w o] Fojx= HthEA TP FERICE 9
HEEE xWAo] A gt AE7E 1Hos WA YR
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of ANAQer] AEAHEE o 4~8 mLiminolth ARe] HAMEL
AR AR Ble] BAo| bsai,

719 MI-8. Draeger ORSA 5

(5) Waterloo Membrance sampler
The Waterloo Membrane Sampler ™WMS™)&- sjvjcte] 38 A+
¢l The University of Waterlooo| A aL¢tel #7]3}gt
AZAHA7 eIt (29 T-9). AFH7I= vHohsA

By HgE He TFAES 7HAE Holth

D2
ot 2

e
(L 1o
N
U

€] 2] 22} (Polydimethylsiloxane, PDMS) o] 3#uhs & dhako

sl QA4 ] AYAU AR AR ol AT vjg
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(6) Pro-Tek Organic Vapor G-AA Air Monitoring Badge
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219 II-10. Pro-Tek Organic Vapor G-AA Air Monitoring
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Development of Passive Samplers Feasible to be Economically and
Technically Used(I)

Park, Jung-Keun, Seung-Hyun Park, Hyun-Min Cho, Mee-Yeon Jang

Occupational Health Research Bureau,
Occupational Satety and Health Research [nstitute, KOSHA

Objectives

This study were to establish a chamber system, on a short term base in the
first year, which is able to test the performance of passive samplers to be
developed for volatile organic compounds(VOCs) and, on a mid-and-long term
base, to improve the effectiveness of sampling and analysis for VOCs by
developing passive samplers which are low—cost and high precision through a

three—year project.

Methods

This was the project initiated in the first year of 2019, out of three-year
research projects to economically and technically develop passive samplers in
the consecutively following years. There were two types of research actions
as follows: 1) A literature survey was made to review a variety of reports,
theses, patent records, etc.; 2) A chamber system, which will be used for
testing the performance of passive samplers, was designed, assembled,

constructed in the laboratory.
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Results

1) Status of establishments to produce and handle VOCs nationwide:
According to ‘The National Survey on Working Environment Status in 2014,
out of 126,846 companies participated in the survey, the companies producing
VOCs were 64 while those handling VOCs were 26,627.

2) Status of work-related disease or disorder workers exposed to VOCs:
According to governmental reports on occupational injuries and illnesses for
the years of 2015 to 2017, there were 21 workers with work-related disease or
disorders caused by VOCs in 2015. Such workers were 11 in 2016 and 36 in
2017. Among a total of 68 workers stricken by the VOCs work-related disease
and disorders during the three years, it was shown that the fatality proportion
was 47%.

3) Design, assembly and set-up of the test chamber system at laboratory:
The establishment of the test chamber system included a number of
procedures or tasks such as planning one-year-research project, selection and
contract of an engineering agent, design of the chamber system, manufacturing
individual equipment or machine, settlement of the chamber system at
laboratory, testing the performance of the chamber system, etc. The chamber
system consists of several elements such as organic solvent generator,
constant temperature and humidity system, test chamber, gas/vapor exhaust
system, and online control system.

4) Survey of information on patents for passive samplers: The prices of
passive samplers available globally vary, ranging of 15000 to 180,000 KRW,
with sampling rates of 4 to 80 mL/min, and their sizes and material nature are
different. A mid-and-long—term research plan was described for developing
and disseminating passive samplers after this project. For 2nd year project, a

prototype of passive samplers will be developed and a series of performance
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tests will be conducted. The performance test may include desorption
efficiency, sampling rate, capacity of passive samplers, storage stability,
detection limits, confidence quantification limit, analysis precision, repeatability,
etc. For 3rd year project, it is necessary to expand the scope and contents of
performance test. In addition, along with assessment of reliability and accuracy
for passive samplers being developed, it 1s necessary to do cost—benefit
analysis and validity assessment of production infrastructure while conducting
a survey of demand and market prices for passive samplers in the safety and
health fields.

Conclusions

In order to economically and technically develop passive samplers for VOCs,
a variety of literature survey activities were made to examine and review
relevant information including patent records, and a test chamber system was
designed, assembled and constructed in the laboratory in the first year of 2019.
The chamber system will be practically and effectively utilized for testing the

performance of passive samplers in the following years.
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) @ ALe]= 1 610 x 610 x 1800mm ©|
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4) heater : Electrical heating coil

5) cooling coil : 27 372

6) 7tx7) 7 Zura)
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8) Flow rate: 2.0 m*/min
9) W¥dd HAEZ2: PID(Proportional-integral-differential) #] o] 2]
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. Case of Numerical Analysis in Sampler Test Chamber

o | Mg | o | e | O | e |k | g | R
(10 mamj {20 mm) {20 mm) [mals]
1 o o
_ 2 o o i
| 3 o o O O
|« | o o o = o = ©

Table 1. Casze of numerical analysks in sampler test chamber
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. Model Description for Sampler Test Chamber

-

Side View

W Pact (1-12)

Front View Top View

Figure 1. Deseription of sampler test chamber
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Case 1 (10 mm E}=2M)

Vecity ver View (Streambine}
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Case 3 (10, 20. 20 mm E}Z™)
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Case 4 [10, 20, 20 mm EI2, Inner Sampler, Outer Sampler, Pre-Fliter)

Over View [Valoeity)
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Case 4 (10, 20, 20 mm EI=2D, Inner Sampler, Quter Sampler, Pre-Fliter]

Mixing Mixing Mixing Mixing Inner Outer Pre
Plate:r Platez Plateg Plate g Sampler Sampler  Filter

S .

Orver View Chatlet

i § M S0 min L0510 min BEo mm 40 s 0.0 D
i . -

Top View ® Port (1-12)

Figure 1. . Dimensinal grid generation in chamber of Case 5
I
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Case 4 (10, 20, 20 mm E}2M, Inner Sampler, Quter Sampler, Pre-Fllter)

b side View (Sampler Region) Top View (Sampler Region)
15 - — == ——
. T—— — =
: s — 1§
i = - = = .
a3 -f =
an

Top View

Figure 3, Strcamline distribotion of ssmpler region in sampler test chamber (Case 5, Mean Velocity £ 1.5 m/'s)
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Z ZXst= gy S ]?z}?;‘:(Volatﬂe organic compounds, VOCs)
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2. AlgA A"l 4 2 A 2E] diagram
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3) Air
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A37] EAE Ay
4571

handling system

Clean air compressor system

6) Organic vapor generator
7) Controller & computer

)
)
)
4) Exhaust filter unit
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AAHL diagram

1) diagram

TEST CHAMBER FOR PASSIVE & ACTIVE SAMPLER

(G Setting Value Setting  Actual

HVAC @ st o 5E1 10001 223 ppm
&2 938.32 ppm

RGN |2 g 10,56 ppm

doyer | Gy Read conc 554 0 o
Setting m?\ SES 0.00 pPm

602 60.0 % Setting  Actual
| Vahe ol 0%
@ Start | Sefting Acmﬁi

MIXER Temperature [ 228°C
Temp. 221 20°C - Humidification [ _50.2 % &
Humi. 50 % 5“-0'“/0'EBUFFER L1 Pressure | 0.0/ pa o
Velocty [ 0 mfs -
i
I

2|422)7]
Condensor
on
Setting  Actual Setting  Actual
Mantle Temp. | 80 /[ 79.0 °C Power 503 50.0 %
o= It Nie
e

eistaltic pump

= Setting  Actual MFC
Air compressor | Air Gryer—Comp. air~ 13.8 -- 13.8-mL/s12 =
Chiller

Bz Adial

-

[ 2= 1] System diagram

2) system T4
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)
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A8 S JAF Sefolt

of) Passive sampler 7A|-& &2to]E AR+ & 4tez 4 =HloH
7fe] &etoled 97) o]Aro] passive samplerZ AFAF &t

AH Active samplerg sampling port o|t}.

AH IRgas &4 port

- F 6719 SAXETE FAH e 4o LEE= HAE JH ¢
ZHzo)lE A T £ JEE FAEH Y

=2 =2 2 T =

(1) Air out_let

0 A R B

| O eEZE 53
— [ @ Ag 5%
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L. Active sampler and IRgas sampling port

‘ @®  Active sampler sampling

@ | [ port
loeoo e e ® IRgas sampling port
~ © 0O
~A°%ooo0
O 0 0O @Q
2
: =
] F
m GF)
T 0 0| ;
._—V\'ﬁﬁgﬂ 4

C. Passive sampler hanger

[A}A T AW air in_let
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7h T2 5719 d44 air in_letZ &5t9] air 7} FAHC

) Round duct 2 #U% 37]= Mixing plateg &dto] A == AME
S E(square pyramid duct)of] 9Jsto] &4t flowr} E4d Hot

o) #WlZ 1 (10mm E-53#), WiE 2 ( 10mm E3H), HZ 3 (20 mm E-5H)S
&5t &<t W& 5 (Plane flow speed)= w45t Hot

T o w
2h) HEHo] ddstA TEolRl 3Ule 2k, 5k, 49, F52 545t 5
g g5 gt
B

[2¥ ] Active sampler sampling port
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Al. Controller & computer
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	개요
	(내용없음)
	(내용없음)
	1) 시료 채취기 테스트 챔버
	2) 항온, 항습기
	3) Air handling system
	4) Exhaust filter unit
	5) Clean air compressor system
	6) Organic vapor generator
	7) Controller & computer
	(1) Air out_let 
	① 기기의 후면의 전원 플러그를 콘센트에 연결 후 정면에 있는 전원스위치를 켠다.
	② 일정시간(약 1분)이 지난후 정면에 있는 에어탱크 압력 게이지를 확인 하여 압력이 7 kg/cm2이상인지 확인한다.
	③ 측면에 있는 레귤레이터의 손잡이를 위로 올려서 잠금장치를 해지한후 돌려서 원하는 에어 출력압력을 설정한다. 주로 4 kg/cm2의 압력을 사용한다.
	④ 사용종료후 기기 후면 아래에 있는 응측수 배출 밸브를 약 2초간 열어둔뒤 닫아서 에어탱크 안에 있는 응측수를 배출 시킨다.
	⑤ 정면에 있는 전원 스위치를 내려서 끈다.
	⑥ 기기의 후면의 전원 플러기를 콘센트에 연결 후 정면에 있는 전원 스위치 2개를 동시이 켠다.
	⑦ 상단에 있는 밸브 in_let valve (from air compressor)와 Out_let valve( to clean air filter unit)를 열어둔다.
	⑧ 에어 드라잉 과정중 발생한 응측수는 자동으로 밖으로 배출 된다.
	⑨ 사용 종료후 정면에 있는 전원 스위치를 내려서 끈다.







