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Abstract

Laboratory personnel in the experimental process often operate hazardous
substances in a fume hood in order to avoid the dispersion of harmful substances.
The capturing efficiency of the hood often determines the emission rate of the
pollutants. The factors that affect the capturing efficiency of the hood are airflow,
pollutant and operational conditions. Many studies have shown that the sash
position will change the face velocity of the hood, thereby affecting its efficacy.

This study investigates the relationship between the face velocity of the fume
hood and the emission rate of pollutants. In order to-examine the emission of the
pollutants in the normal operation of the fume hood, we measured the face velocity
of the hood when the sash was at different positions and monitored the exposure
concentration of the pollutants at the operator’s breathing zone. The sash opening
was mapped to a virtual grid for measuring the emission rate of acetic acid and
face velocities at different positions when the sash was at different positions. The
acetic acid was added in two ways, one with an operator adding acetic acid at
regular intervals and the other with a dropper adding acetic acid continuously, to
explore how the disturbances of external airflow caused by an operator affected the
capturing efficiency of the fume hood.

With the operator filling acetic acid, we found that when the sash height was
set within 15 ~ 45 cm, the face velocities (0.25 ~ 0.52 m / sec) met the national
standard for the recommended fume hood face velocity (0.3 ~ 0.77 m / sec).
When we lowered the sash, the face velocity increased. However, when the
opening was too small (for example, with the sash height at 15cm), it generated
strong turbulence (0.50 ~ 0.52 m/ sec) inside the hood causing gaseous pollutants
to leak out of the fume hood, which increased the pollutant exposure to the
operator. When the sash height was set 30 at cm, it minimized the pollutant
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exposure to the operator. We also found that the operator standing in the middle
position in front of the hood was exposed to higher pollutant concentration than
that standing on the two sides. In addition, when the operator poured the solution,
the original background value increased. This indicates that the movement of the
operator may generate airflow, which may cause the leakage of air pollutants to the
operator's breathing zone.

Without the operator and acetic acid was added with a dropper without the
disturbances from external airflow, the face velocities (0.28 ~ 0.49 m/sec) with the
sash height set at 60 ~ 30 cm met the recommended value. When we lowered the
sash, the face velocity increased. But when the sash height was smaller than 5 cm,
the face velocity was 1.52 ~ 1.58 m/sec. When the sash height was increased to 15
cm, the face velocity was 0.75 ~ 0.89 m/sec. Both of them were higher than the
recommended value. The experiment data showed that when the sash opening was
too small (for example, at 5 cm high), the operator’s exposure will be the highest.
When the sash height was at 45 cm, the control of the pollutant exposure on the
operator’s respiratory system was. found to be optimal. In addition, when the
operator stood in the middle position-in front of the hood but did not operate, the
exposure was less than the case when the operator stood on the two sides.
Furthermore, the concentration of acetic acid was more stable when acetic acid was
added with a dropper than the case when acetic acid was filled by an operator. It
indicates that when the operator stands in front-of the hood without any movement
iIs less likely to generate airflow to cause the leakage of pollutants.

Keyword : hood, Face velocity, airflow, capturing efficiency, leakage, acetic acid
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fertr B BARTFAE T oo A AERITFELA L ERAITE

3+2006% B 4o RIP B ek F AT T BIFERFE- i
e pE R F A RE R e p B IC B R o 47 kS (Fh®m 3 > 2006 5 15
e 5 2009) o pt SR L - SR RF T E T RS SR E L -
s ICHE+ R 471k o K T /& 55 L/min > -t'fr;%é? % R i R E i,
93-97% > T & 52 cc/min e gtk Fugy TREE ORI T F ARRLEF R
SRR 0 T e E R g Y #—E",f LG R TEE L o HE R
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TR D S o gL Rk SLeni PR 5 1.24 ppbv o R R
NHB AR 7§ &L RI[13-14] -

=
e
s

2.4 piF‘-pz‘E

?ﬁ;; PREP R R PRBAR T IX 2ELFT AL
chir % > 7 4 (CAS NO.64-19-7) [15] %7+ © &Mt 16°CRF >
@ﬁ&{ﬂ@:&&%%m%%’ﬁﬁﬁMéﬁé\%ﬂﬁﬁ%’ﬁ
FEFE09 (@7 fa=l) gz afek s 5 PfE e A A
g&“%&émO%%’@ﬁﬁﬁiﬁﬁﬁ%?W’mﬁ% 42
§BHI R GVRT G ST Lo BT FRR TR T SR R
PR R G T o AN T R e B BT 2T
FLdod o ZRF TR APPSR TR LR S NP F
EE R PRI EF PR FEEFFE S REA B R
ﬁ%ﬁﬁﬁﬁﬁﬁgﬁfreﬁﬁii“’uﬁ@%ﬁiﬁi%’u
AL F R AL Mg §oe

F1Z 22 2 (F1TERRESF Y 3 T FEFEAEE )R
LHINTERR T F ¢  BRFFRAEEL D~ mp PR
taxzFkR (TWA) 510 ppm; ‘e pr§ T o5 2%k R (STEL)
% 15 ppm o
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=3 3

PO RRREBF IO EREF LS IRANED F L F M
Bl A REFERFBREPRCON AR ZABE DG ERE TR U
WEREFAASBREORF AL BIBERRTREE R MR- B
B R ERERERF R i RF A RIBRA R G g
F TR 7 i o

(1) 3~ 53Ty

AT R AP/ (BS) REAFT A BERRIZFFTHRE
R S I~ v 5330em (B14) o AR F R ed N BT 2k
ENRAD R R OF G D IR R R v R (T
;@.m Bldo: A M BB EFRO IE KT S e v B C Rk

o W55 £ F hene SR W o F &L R 5 150cm x 68cm ( Ex
F) PR AL R A5 5130emx70cm (Fx® ) o FRpdk
PSP o P AP F el PR 23k B A 5 10~57 cmz fF o

(2) A Z3FiEFF Y

Pt o () XEARXNTAEREDYEFT R
TP OBEREHRT N AT S680cm (B7) #F FHHAN BT £
B e B8 EF R o LBl o F & E @ fF 5 150cm x 68cm
(BxiF) M 2B A4 0B v 5130cm x 77cm (EX7E ) o 4 30t f
Wehf P B v 2k 3 & 5 10~60cmz 7 -

B A REITFLEERE PRSI F v R o R
CBAAYEE 21530451260 cmB ;4 ki AR B 0E
B BT ARREFHE LA R F TR FRHP
FEAFORT LR AR SRIT e bl B - $E - HEkE e
BEPHPELLELZSH  F P 2R 515C~19C 30 Af* L F ~

W
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(B)

(a) front view

900 cm
s N
T I 330 cm
|
1
HEEE
600 cm

800 cm 250 em

(b) side view

81 R e e e e s 2=
I
1 3
i 1 e eSS e 1 R
1 138

.; I
1

! 7 ﬂ
wo [ | 5 i ]
I
! = ==
: 120
}
! 150 12 68
i 21
! 4511\
I 18 i
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=
1] L 1 .
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F5. § 4 2RI 4B () 2 Bl (b) R -
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B6. @A sk iTRF R HE -

(A)

680 cm

680 cm A

380 cm

AR
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(B) 6B&0 cm

T 190 cm

FEEAE

680 cm

FT

F7. &4 S4Eie-P 5%z s mark s (A) = E Lz (B) 5 M

(a) front view (b) side view

/

SOT
ell

120

L L

B8 & A S T-PFhc1H (a) L & B (b) RIALE -
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3.1 &% R R E

PRSI FAITRTFORERS GRS AT E
HER F P RREF IR C PR R R EE Y AR R )
5L testo 425 (H19) ~RIE#F 5 1 0~20m/sec % -20~70C ~ #F
FERk & +0.05mfsec+5% pliE %2 £05C- f#47 & 5 0.01 m/sec §r
0.1C » &M\ R #3H R - A RIME FHERE - LRt ¢ 78R
PO SRR 2 RIE RA A VA o R OREE 5 - B 2 20.6mmen
IR o PBIRP MG BB B D NEfes B R
B o BT B AL BB AT NI B REREF Y o F -
AR A REE BIPIROERED B B RE R RRR
g Moo b o P RS FAHRERRS R FERSFRR D
ABAAERE ] cBRF B OREAHEERETER LGSR Mg
i (R om/sec) BEan o (L) i A Rk TREREFRE S PP
BrBEELe SR EREEE G 4 8% (B10) - &+ Fies43cm; £
B3 o jEA W 25101502220 cm > A AP P B B % 415
30 ~ 4511 2 60 cmpF o b ERRE FEFEIE 8 M E LA L RRL
PAEPRIREEL X BB 9 BRLLOLETIHE KA - FTp
FRCGORERE-(2) £ 3 FFRREFH > WPLEMHC BERET
R EERE G 4 (B e FEEL250cm s B & iz & 5

AL HIT- R o
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< 130 cm < 130 cm
@ ©) ® @ @ ®
60 c 45|cm
@ ® ® @ ® ®
20cm 15cm
@ ® ©) @ ® ©)
43cm 43cm 43cm 43 cm 43cm 43cm
< 130 cm < 130 cm
@ ©) ® @ @ ®
30c 15¢m
@ ® ® @ ® ®
10cm 5cm
@ ® ©) @ ® ©)
i @ 43 e 43¢ 43cm g @ @ ® 43cm B Agem @ Py
@ ® z @ @ L @ @ i
e 75cm M 75 cm
@ &) ® ) ® ®
60 cf 45[cm
@ ® ® @ ® ®
20 cm 15¢cm
©) ©) @ ©)
25cm 25cm 25cm 25cm 25cm 25cm
Scm Z5cm
- Tiom
&
@ ©) ® @ ©) ®
o 2 2
30c 15¢m
@ ® ©® @ ® ®
T o® i B
10cm 5cm
@ ® ©) @ ©)
— o . . © | @ | @
25cm 25cm 25cm 25cm 25cm 25cm X
dicm 1Jcm 1Jgm
Blll & X S F-0 FREPIFNERRERT LE -

19

1.6

cm



32 FiITA R BRR

EEHAD VEITR G R R %Kgé_i*@%iﬁiﬁ ° i
SR T A RE G DT R RS W S AP IR TR
TR BWE o HPBEREF I onERAGE - L7 0 ik
EARNJECEFTENRBR G - FIW > AL AR EFHTLAR
Fe BATR AR BR o W HRE T A R TR F R TN A3 RE
FE R R BT o BB TR - BB A - Y A RF LG
P RATPR P SRR R (60C 2150 mL) 1Y 2 - 283K %150
CMB hIrpEas § TR Eohgktkg o (BI1S) k7 G- v L | iR
PEECEFTRECETASRRSEORS B EAE R e
g 4o Tl
3.2.1 p?pz‘ié’rr%’zﬁ il ¥ Azl Hed

M E 210 em -~ F ALomenFl A Gk B E 150 mL S
%% (99.5~100.5% -~ acetic acid ~ PANREAC ) *x % fte# T4 + ‘&
FER60C » £ g 7 (70 rpm)o EH A 2 LTt f i -
P s F Bloz A Rl F ARG EESE L 60 om o fod P PEEAE G
15em > fe 5 4 5 m&E’é;g;,alOcmrs o
322 TR ,El]g—fr:}a}u}i‘:% — 3% (TA R et R B

FHE T oanE F o b AR d TF A ﬁ SRR R B R EEEE G
150 cm 3 ~EH L 175 cm peh i oo HHR P L A
100~125°C sidgiimds # (PN 454 mm) - dimde § i F - Y 4R

(190x3x2 cm » &£ xEx5 ) (B12) - Agds g B T o £ §

W ey - BRI AR A P R R TR R R
BT E 20 AsE- LR FEART R T E- HFTF LS ORIRER
BMEAEIFARawER kB - I FRI20cmM T REFRAICE AR
Aul 5 85 fr 60cm M E R RRY & B R {-R A 5281026 cm (4- K13
214) o 30 DAk T RAEZREFFED D OV R EP R AERK
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http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E9%86%8B%E9%85%B8
http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E9%86%8B%E9%85%B8

BTz RAREIEHREPHBIZBIRPHILTE 2L LR
W FER e = BRTLEE OHEFRE T FKR RS EHF G 150
cm % ~ BEHEF P 17.5cm ikenin R ;e § o Fra B ot iR
¢ (C2)~ =1 30 cm (C1) & £+ ® 30 cm (C3) thiz% ;
aREFEEC SRS 120cm % (R15)-

Bl 13. F % 53k (FRFEF{R4p 5
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Bl 14, A 5 CIEHER S .

30cm G 30cm 30 cm 30 cm

- — —
Hel (80 cm) -
H=3/4 (85 cm) 1 ] (3 @) @ —
He1/2 (30 co) To—
H=1/4 (15 cm) T — g ! N .

150 cm

=

1% A8 B B BRI B

Bl 15. X S TIMFHET LR -
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| 4

P 30 cm " 30 cm -~ 30cm . 30 cm
[ | | T -
H=l ®0cm) 1
H=3#4 (45 cm) @ @ @ 1
H=1/2 (30 cm) —_— !
H=1/4 (15cm) v 4 3
ﬁ%bﬂﬁ*ﬁﬁz&é
BUEREME
A
Eheh ALEEPHEAS

B 16. & ¢ 24k TRIFH T L E -
323 MEIBHARIrRGLPE —KER &b FHFEM &
SRR AH T

P AR NP FREELEL EPF AR 70555
ot e L0 0 BRRTREREREHITLFSIAEMEKITLR
PR g BB A BB R AT g sk AR
(D). A HE B RREFE R - ¢ BFRE 0 XK il
For e F R (CL) o F4c s f R e ez i (et &
“rif ) 1 60°C ) e
(2). 37yt TR 30 A4 B0 MBI E Rz Rk
fip a3 % S0 mL -
Q). BRpFLFIFIZAE -
(4). #7428l Cl e § ;}éﬁ:ﬁé%fri Rl o ERIE P R S
10min~ZRIFAZEF204~,48- 5 - RERFFEZ60 248057 F

wHBEER R BITHFSAF BB E FITA R R kR

B

(ﬂd\
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B A - RO EREFDE 30 A AP T LR 6%
+ é#ks? r o f i e K E W R kLA R 50 mL
(5). WPER 60 AR FT AR EELBIIECEFH
NooriAp 3 i~ 50 mL iiﬁﬁv;ﬁéﬁﬁﬁii@i& I AP w PP IT -
BERIFAULLANFE- TBN60 A4 F ERRECT R - -
e NTREFS 30540 T LR €Ak S 2 Ex 50mL
FERRFRB R
(6) £A4F Lt HZ 5) TR~ PP HTLAEr By AFhiHEkr 2
FE Y CLefef ERFE IS Bl cize BB AL S 5 604530
7% 15¢cm @ o

B Claghizd gy BRfrERlsLie L4 &EH A (1)~(6)
I EgEE C24-C3 (B 10)%?9':#;@_#“;?" B Ji;{%’_fﬁﬁvﬁr&;;};a

L

324 pH ¥ RHBRBRFTALIPLFACF R —&
) R

- S EFHRFEABOAAL TR ET FEREF S
B F P U EFR AR e B 2T MRS S AR
85 R PR B R ARKT R - B kA ¥
RE S RER AL N S T Ak & &y frx;‘%;‘.”é’uﬁxfu &
G&@?%ﬁﬁﬂpﬁ&ﬁmw@ﬁm@W°ﬁ$ﬁﬁ%T:
(1). ANt apy kR AR R T R
IHETEE Cl R4y Mp REaopEirtaFLEAR
60°C -
(2). HEAIRERIE TPV L EHE T B R & 30 AdE
PR AR G KRN RIRMBELR R T H0E P AT A
SRR R A BEEL W

B
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(R). #E-EPFFL  BRPBEM I F T

(4). fErFe g EREFCE R - E%Fé&ﬁié%fr:% 10 » 48 ~ &

m?ﬂéﬁ20@@%%—1&@~;w%@§60@ﬁ0

(5). HEPIFFR 60 A4a AP Ay A RSP ERPHFI T - B

%i@&@’ﬁ%ﬁﬁ*—{ﬂﬁﬁogﬁﬁ§%%#$%iﬂ°

6) €45 EHZ B) TRFEFHTL e BF RAFIHREr i

¥ B CLenfef BRSBTS ploize BE AA W5 60445

307 % 15cm B o

(7). &= Cl TR Pl FERER AL L4 EH I (1)~(6)
> F g+ C24r C3 (B 1)t e AL F 3 A s kAR TR

3.3 k% g;»g
#dﬁ%«ampi,nf B ? HERNLF R SPE
BB LR AR el A S R R A2t 4R

WRIMEFaF TREE R BLGETLE R o

331 h ik &

AFT R AR BT RGP
ﬁﬁ’ﬂﬁﬁﬁﬁéGJ%@ﬁﬁﬁwﬁFt@4¥&w&ﬁ@@
B NIERE BEFFE MR RR IS - Q) ERFEIFRE
(START STOP) 2 F| b i 2> % ¥ + chiics g+ "0.0" 3 & o

2L F

\f“%ﬂ

WAL E

332 feF TR R R

ARG TRETRRL B EREI R IR DA
& (k> 2006 ; Tsai et. al. 2008, 1§ » 2009) [13 ~ 16 ~ 14] - frit {7
FEPBIE /F‘J{*‘Ef"?ﬁ/? B~ F Bonid M E ERF B
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4%:

';’f‘l’l"::_]} V1 FE I ’ﬁ {m%*%’ff’/\%l? % ‘l/éf';f} %[
%??ﬁ«ﬁ$%+w&v%ﬁ%@%?°ﬁﬁ &
Bl e i aiy S B e oz o EawsH inidE A N 2 5 LPM 2

F R T
2pr<R | DINRY A

2 mL/min o 3 i &2 eafe i 2 ye ko g 2 (Gilibrator-2) &7 s
g a2 BE5 GmL F € 0 0lccR B) &7 o
PREFBRAERERE FAREREIANAIRSERDTE
g o B ERAYIERP Y R Fpp R 11 A7 FkR D &
% 5 (5~10~20-~40~60-~ 120~ 200 ~ 400 ~ 800 ~ 1200 ~ 2000 ppb) ;
Aol eiERRRIERT 7 EFRREZIRAFR & E R F ik
(R) %+ 0995 4 Freikficie » 477 L R o
BREAR R WIRR A F R B TN S kg AR E o

WETHE o HEE VL C _CgXQg,PPWD Ho
I,PPWD
3 QI PPWD ' '
C| PPWD(Mg/m) DA B RERE r]‘f‘ LR TE R SRR

S gz' ‘/ _‘_ﬂ
Qg’PPWD(I/mln) F HER T
Q ppup (Min) = F 22 feig i & -
mARFTNEED > ZAB A | & sbend B iE o
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r %ot
4.1 pﬁpf;ik)i R

FI* R e B 0l © ik A Ay R4S 4R 8 i (5~2000ppb )
FIC A {renid k4o 24c® 17 #r7 o RidrikA 5 5~2000 ppb
P R AR AT fo B T R UBLIopR R 2 B 3 enB (250 5y =0.5306
X* + 26.484x> H ¢ 5 y=7iikA - X=WELGE  ~ R°=0.9998

Zo AR ERET o AHRFTFELS <Lppbv-

22 FBERPEI RIS RRIER

Er RS CH;COO" (ppb)
iR kA 5 |10 |20 |40 |60 |120 (200 |400 [800 |1200/2000
M G (R 0.9998
W RF AR5 y = 26.484x-+ 2.0197
2500

= y = 26.484x + 2.0197

= 2000 v R? = 0.9998

=

£ 1500

S

3

§ 1000

[

§e)

S 500

o

w)

O 1

0 10 20 30 40 50
Area (uS/cm x time)

W17, FEpei s k£ Ao
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4.2 & ik Bl F

(1) BI18~21 %77 3 * A TR HMBEZ NP L e AP
BRI EMNAR E I FER L RIEL REER (B
10) P wiz¥chh #E e 2P PR RA~% 5 15-30~45 112 60cm
P i B B4 B)% & 0.5~0.52~0.26~0.36~0.25~0.31 2 2 0.18~0.25
m/secirife o Bd2 P R & 5 15emB o G i & E A~ (0.5~0.52
misec); A PHEC 3 AKX TS 3045260 cm FFomE R E
(0.26~0.36 ~ 0.25~0.31 7 3 0.18~0.25m/sec)

(2) BI23~27 Rgr & * S FITFRAABEZ N FIFALT R R
AE L 5+15-30-45 1% 60cm PF A B LA R4
BEREE (Bl - 6@ B &4 9% & 1.28~1.32 ~ 0.62~0.64 ~
0.35~0.41 ~ 0.23~0.25r2 2 0.17-0.19 m/secﬁv’ﬂgﬁv BIp o &P 3 RK
530cm % 45cm P o 64 & 5 (0.35~0.41 2 %2 0.23~0.25 m/sec) -
AP B AR bem 2 1bcm PBF o Gioak B B P i) (1.28~1.32 £
0.62~0.64 m/sec); AP E T F REX L5 60cm PFo 6 R EAL 5
7 A (0.17~0.19 m/sec) -

d G RRILETFHN = B

(a) 2 P REFREFTLPECHGERE  HFLFF]

(b) ¥ Erzgs &5 (2007) *+ = @ #7132 3§ § K3 f %eh
i BB (0.25m/sec) o

(C) BIZREHEar LRl F IR A AR * P IREEhR B g
PRFASFAREF HEGRAES P& LR THEHERF TS
i# Rz sk e (0.3~0.77 misec » 5 » 2007) -
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A& —RB= (27817 27)

0.22 032 0.30 |F4544 : 023+0.09
0.24 0.10 0.27 |f A 4E : 036
0.10 036 0.19 |/~ 4& : 0.10
B. & —=xal+s (2B7820:26)
0.17 0.24 0.21 |F4544 : 0.18+0.05
0.24 0.20 0.11 | K 4E : 024
0.13 0.12 0.21 | /48 @ 0.11
C.®%5=a& (288801 :26)
0.20 0.31 0.23 |“F3454E © 0.20+0.06
0.19 0.18 0.21 |#& K18 : 031
0.25 0.15 0.11 |#%/~4& : 0.11
0.4
§ 0.3
E —— 5 - =% B
LS —— 5z R
)
B 0.1
0
1 2 3 5 7 8 9
’E_f?']?vi’ﬁa

B118. % R60Ccm PF- 4 BBt ? =¥ am B & (mfsec) -
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A % - = plE (27 7p16:27)

0.32 0.36 0.30 |-E =i : 0.30£0.07
0.27 0.17 0.16 |& < & : 0.36
0.22 0.27 0.30 |- & : 0.16
B. %= =pl& (27 7p21:26)
0.23 0.21 0.24 [T =& : 0.31+0.22
0.28 0.28 0.18 |& < & : 0.84
0.30 0.03 0.84 |& -] & : 0.03
C.%==pl& (2°8p00:26)
0.28 0.37 0.40 |-T == : 0.25£0.10
0.31 0.25 0.27 |& < & : 0.40
0.14 0.12 0.18 |& -] & : 0.12
0.9 ]
0.8
0.7
g 0.6
£ —— 5 - =pl
E os —— % = ;Ejié‘_
#X 0.4 —— 5 = =P
"
;: 0.3 ] X
0.2 \
0.1
0
1 2 3 5 6 7 8 9

I

P % Bl

Bl19. M3 R % 45 cm o { REERY R EPaERE

(m/sec) o
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Sl (22 7p15:27)

0.43 0.24 0.37 | 5 : 0.31+0.09
0.34 0.29 0.34 | & <~ & : 0.43
0.13 0.39 0.30 (& -] & - 0.13
B. % - Xpl® (22 7p19:27)
0.32 0.27 0.35 | =& : 0.26%£0.09
0.36 0.21 0.26 | <~ & : 0.36
0.32 0.24 0.08 [& -] i& - 0.08
C.% ==& (22 8p23:26)
0.39 0.40 0.37 | T 5 : 0.36+0.06
0.32 0.37 0.46 | <~ & : 0.46
0.38 0.37 0.25 (& -] & - 0.25
0.5
0.4
2
2 03 b |- mE
= \ —=— 5 - P&
"}S} 0.2 —— % = NP
b
0.1
O 1
1 2 3 4 5 7 8 9
= P Bl
B20. £ 3 &2 5 30 cm pFo 4 REER? w28 g R E
(m/sec) o
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A& —=kBlew (27814 :27)
0.50 0.44 0.49 | #5418 * 0.51+0.05
0.54 045 0.54 |m A& * 0.59
0.55 0.59 0.46 |7/~ E ¢ 0.44
B.#—=x#+ (27818 :27)
0.55 0.39 0.45 |“-F#54E : 0.5010.09
0.55 0.54 0.45 | A {E * 0.63
0.58 0.39 0.63 |7/~ {E ¢ 0.39
C.¥==RAF (2A8822:26)
0.54 0.60 0.53 |-F#54E * 0.5110.07
0.45 0.45 0.59 |# K {& ' 0.60
0.40 048 0.58 |# /{4 : 0.40
0.7
0.6 _
© 0.5 ¢
8 >
€ 04 DO
~ —B— % - =% ;;y]-él_
% 0.3 +‘3:,:_:K‘/F'J;'El_
®
B 0.2
0.1
O 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
£ P % B

B2l £+ & B 215cmpF 4 R EREf Y < =% 5 i B mE(m/sec)eo
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AF—RAE

0.22 0.33 0.32 | 3544 :

0.22 0.20 0.30 | A& :

0.29 0.37 0.25 |Hx/MA -
B. % — k8 &

0.20 0.28 0.29 |F-444 :

0.30 0.28 0.32 | AfE -

0.32 0.24 0.29 |#z/M& -
C. %= RR&

0.17 0.20 0.26 | F-3544 :

0.26 0.24 0.27 |#x A{E °

0.25 0.31 0.50 |5 ME

®@ik E  (m/sec)
© o © o o o
S = 12 i 4= n O

0.37
0.20

0.32
0.20

0.50
c0.17

0.28+0.06

0.28+0.04

0.27+0.09

—— F -k
—— F = RAE

—— H =R E

LR EE:

B23. B B Z60cmpE 4 RERERY < =% a @ B E(m/sec)e
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A B — kB E

0.33 0.35 0.44 |F354E * 0.37£0.07
0.32 0.29 0.44 |H A 44 ¢ 0.44
0.28 0.46 0.38 |Fx /)~ ¢ 0.28
B. & — kA&
0.25 0.28 0.32 |F354E  0.32+0.09
0.30 0.26 0.44 | #x A48 © 0.45
0.40 0.22 0.45 |H/ME ¢ 0.22
C. 5 =RAF
0.34 0.28 0.37 |F354E * 0.33£0.03
0.33 0.32 0.31 |gx A48 ¢ 0.37
0.35 0.35 0.34 |H-ME ¢ 0.28
0.5
0.4 i
o
% b
= 03 —— 3 — kg
T —a— ¥ = kAl
.11::{ —h— %E.:Rﬂﬂl]%
g 0.2
b
|
0.1
ﬂ 1 1 1 1 1 1
3 4 5 6 7 8 0
7R &3

Bl24. £+ M B B Z45cmpF 4 R ER{E Y w =% 5 i B mE(m/sec)eo
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0.46 0.59 0.63 | J-351E  0.55+0.07
0.53 0.61 0.53 |H K fE : 0.63
0.42 0.59 0.58 |s /M i : 0.42

0.36 0.25 0.49 | F3544  0.4240.10
0.35 0.46 0.47 |F& R : 0.56
0.56 0.36 0.50 | & /ME * 0.25

0.43 0.59 0.43 | 3514 * 0.49+0.06
0.45 0.53 0.45 |H& A1 * 0.59
0.49 0.57 0.44

e
-

g
=)

e
n
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A F—kBlE

0.64 0.76 0.88 |F351E : 0.82+0.11
0.66 0.83 0.95 |[Hw& Afa  0.95

0.88 0.87 0.90 | /& ¢ 0.64

B. % =—=RA&

0.74 0.60 0.67 |F#54E * 0.75£0.10
0.88 0.70 0.69 | s K1 : 0.88

0.86 0.82 0.82 |5 /v & ¢ 0.60

C. 5==knl&
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- 1.05

: 1.53+0.40
- 191
- 0.83

- 1.53+0.40
- 1.99
- 1.02

—— E—RBE
—— E R E
—— F =g
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B %Lijﬁf’.xﬁd%
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B 23D L P F 2B (C2)F% Y I adkivic B ok ir
AmZ BRBEARE: AAROAE LR Q) #EFFAKE
230 cmF pF o 2 R P R R T N R O ARG
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Gk BERT S 234 ppbv; A MENA RS 104 40 K Bk
i (2.7ppbv)e @ f s plixg (C12C3) (%R - # &k
% 1.4~5.7 ppbv -

Wi RKE A4S ompF > B F g R RS Bk P
B At a? oo (C2)~H# i/ 230ecm(CLl) ™ 2 =+ %+ 30 cm
(C3) =R REDBBER EA~SEPPEARKEI cmpF
9~16+2~3 12 1 &

T3 RKX AL MBI FF AM i 230cm (CLl) 2 {F
Mm+30 cm (C3) =y Rl apas WikkE (RICERPFR 5020
Z A0 minpE > #ici@ )k B A W] 5 18.4~21.2 ~ 4.0~11.711 % 2.7~3.0 ppbv)
PP A30empF o 2 fF A pli=% (CLx C3) plE kR 12~81 o
B E AR R ITAN R PR 2elb eme ¥30 cmEFEAN g ¢ w2 B
(C2) plEeER (& W 42261367 %3.2 ppbve §22.6 ~ 3.4
% 2.7 ppbv)o AP Er 8 RX IS 15cm pF o A S e
R i 2 R AP SRR RR eI G T URER R T ] @
FOF R KRER R E PR EAE BT (R2) ot b PR T AR
B L15cmpF > 2 s B E (05~0.52m/sec) & v % & 30cm pFen
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(cm) (HH : mm) (Ppbv)
Podo VR ER i
15 14:37 21.20 -
15 14:57 4.00 14:26 (¢ 10cm® + 1 15cm% ) 15:07
15 15:17 3.00 R
30 15:37 2.80 15:37
30 15:57 1.70 15:26 (¢ 15cm =% 30cm® ) 16:07
C1 30 16:17 1.40 -
(# %30cm) 45 16:37 9.30 16:37
45 16:57 3.00 16:26 (4 30cm% £ % 45cm% ) 17:07
45 17:17 2.80 R
60 17:37 11.70 17:37
60 17:57 3050 [17:26 (4 45cm@ #.3 60cmE ) 18:07
60 18:17 127.90 R
15 18:37 22.60 18:37
15 18:57 13.60- - {18:26 (¢ 60cm#% 4% 15cm# ) 19:07
15 19:17 3.20 -
30 19:37 22.60 19:37
30 19:57 3.40 19:26.( ¢ 15cm% 4% 30cm% ) 20:07
2 30 20:16 2.70 .
(*®) 45 21:36 201.80 21:36
45 21:56 51.40  [21:25 (¢ 30cm: % 45cmE ) 22:06
45 21:16 42.70 i
60 20:36 30.00 20:36
60 20:56 519.20 |20:25 (¢ 45cm% % 60cm% ) 21:06
60 21:16 658.00 -
15 22:36 18.40 22:36
15 22:56 11.70  [22:25 (4 60cm# % 15cmE ) 23:06
15 23:16 2.70 R
30 23:36 5.70 23:36
30 23:56 2.80 23:25 (4 15cm # 1 30cm% ) 12:06
C1 30 00:16 2.30 .
(#%+30cm) 45 00:36 4.60 12:36
45 00:56 2.40 24:25 (d 30cm® # % 45cm3 ) 01:06
45 01:16 2.40 R
60 01:36 17.00 01:36
60 01:56 3400 |01:25 (¢ 45cm7 % 60cmE ) 02:06
60 02:16 85.90 -
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yoebo A3FH 2 B 29(D) R cERPPREC BRI 450em
360 cm {8 (M BRI G T ERETERPEFE AR R
BxEo57cm) TRIENHw P o (C2)~ i/ 230cm  (CLl) 1 2
#+30 cm (C3) =3 i@ e - Ltk R (3012 11217
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TREBENZRBERTRE Y PF Oy - SfkiE (2321 2 18
ppbv) > e B > AT IR 4 (ICEHRPFRF 52040 48) 2P 5%
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34 ppbv); I ATREFE $3044 0 T AR HE D NG 4
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#REHZRE (0.3~0.77 m/sec) ©
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BRCLE Mg G fppd v2 20100 & ZRIFRIFIRA S
66.20 ppbv @ iEik A& HeiE fod (7T HCE e LT R a0k R 64.11
ppbvit i o

BAAFTHE WA 2 IC EHRPFF AT LR TEEL
Pk R iE o Pk LB & (1530452260 cm) 12 2 4 (7K
HEFdifrp 228 > v F2 BB k- TN T H5%(1) &8 FF
BRI TAS5CmM F22+3 xR - LT plIKEaNER > 2P
Bl B R 01530452 60cm % s o (2 BB A
X% 5153045 2 60cm F P K= ST RIAE N F
2w L P Bl AT EF RO TAA T 0k
BERRIEZ A5 RlaA B 5 Mo(3) BB RKE A45emE pF -
PRk AR RE LT B

Blde TR P d 15emiE 3 30cmE pF o ¢ s B B (TR
Pk % Jk & » 35.85 ppbv i Edd F RIS 5 204 4518 0 TR Sk
%k Mt 13241 ppbvs A F g A LA (S enl04 4 R BIRR
B 53343 ppbv; kR BRAEEA BRI S LA U E A LB
SPRHORB R s Rl gl o EABER E 53053
~35.48 ppbv -

BB ERKE 245 ompF > B Reng RS 25 H Bk ik
Bi4v ; ffn? oo~ in =30 cmi 2 ki - 30 cmiz B R en
BmIER B A BEPME R K 30 cmpFE b e 0.63~0.76 ~ 0.75~0.80
2% 0.70~0.85 & o

B R AKX EISomB o AR =30em 2 % iE + 30
cmi= ¥ B ehpk & 8Kk R e 4 % 5 63.19~64.56 ~ 66.20~73.61
% 64.11~65.85 ppbv 7 = 2% 230 cmpF > 30 {Fw & pl =B RIEE R
1.3~1.6% o PIHF ek & B > M & 2 15 cms .30 cmpFt e ¢ o
=% REaER > & 4 55257525811 2 53.15 ppbvst £.33.85+32.41
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14 % 33.43 ppbv o BIE ki R EFA (R28) B AP HC AR
B i15cmpF > Haiw# B E (0.75~0.89 m/sec) #PF v & & 30cm pF
g ik B B (0.42~0.54 m/sec) 5 5 o
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G0 32.38
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G0 3722
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s 6. 64 { B60cm&Edr Toan )
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15 SZ2.57
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G0 25.05
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15 TI.61 {BSsomEzmLE 1 Som )
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WM F g i RERE (0.3~0.77 misec) ; e &> $#304k 1F 4
Am s  HHFRAFAF OIS HEREERITTIR 2 GREL T
Tref X e BALA D F2L R EF L F BT Blde PR
F 545012 30CmB P A FOP PR G ER EHRLT 4B G
0.25~0.3112 3 0.26~0.36 m/sec; fe & > 5 d 5 HHE v 8K T 3 (T4
R Rk R PR AR A% 524~471 1132 15~30
ppbve A M3 RK 2 560-3002215cm g HR PR e R
BB 0 A W] 5 0.18~0.25 ~ 0.26~0.36 14 % 0.50~0.52 m/sec ; e E_>
EdRIHBECABIF TR TR ORARIE AR LY
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TR PO on Y ERPEETE R MERE T E S S
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PoFEITLT o R RARER L Sy g N R e B
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TR T e sk BT RS (5 # R 5 0.26~0.36
misec; k& B k&R 515-30pphv) e s P ECiE/ ] (H4c: BT 3 A
215 cmB ) AR FHREFR U g ) > g f o (0.50~0.52
m/sec) » ¢t Fin A RARAL g RS AP B e 2 A d ARG 0 T
Lo f’r-?‘f RS e @B EELPR v g A A g 1 3.5-84
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23.25~32.99 ppbv ; &3 ™45~ 2230 cm FFF o m i R EA B A
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46, HELERPIFE I Z ' RaEal /T AFREFEC 3R BEL

ER o
V =0.3 m/sec V =0.5 m/sec
PREREC
Fall bl ‘ PRRC PRRCC
‘ B & 45 ‘ ‘
B E5cm B E5cm % & 30cm
cm
CsF6 Fb i CsF6 _:)g'g@;
ppb ppbv ppb ppbv
3 OBA | B AR % 3 OBA | s G %
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