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593, 1. 2-24% G & AT & o ERIR (1/3)
Hh o R =R AR DO 1
GaEltFWE PHAE (m) 7 (m) EREDZ A
e
VA=V 80 9. 7 SE
SNV
XL — N O S BRI D BRI R A L7
593, 1. 2-24% G & AT & o ERIR (2/3)
AR TR R U B
GaEltFWE PHAE (m) 7 (m) EREDZ A
e
TUE=T 90 #910. 0 NW
SNV
XL — N O S BRI D BRI R A L7
593, 1. 2-23% AR & AT & o ERIR (3/3)
BRRIRE R AU T 42
GaEltFWE PHAE (m) 7 (m) EREDZ A
e
VA = 60 #122. 8 SSW
= A

X 1 kL — b O D BRI D B R Z W 2 5L
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3. 2-2% A7 0 APREHW EAE R E 05 207 (1/3)

Harg

RLHIPY A

LB e

(FE R D 2

ORI RHICERIET D L, HiEEgl &Ko
ZERDHDH, AWEITIR, Hif@iinﬂL WZxrL
T, BEMEZRT, KOTAEZWATSH L LA
B (RADS) 25| & 242 & 3B 5, Ha% %95
EL OENEN, ERETHIENDHDHEGIEET
TIERHD, ERETEATS L, IR EXGE
WZIBREDOEBENB LN THE, iKEZG &2
ﬁ_kﬁl&béo FREEZW AT H & MikEg] X
T ZEND D,

IfiAREDREIRIZ, 2~3BFflfEE T2 £ THbn
WIBAENE L, BireRiznweEBl+ 5, LE
Mo T, R L FBBEN AR TH S,

IDLH
i

FLHEfE

50 ppm

Hw (1LC) 5—#

MNEDF— X

7L

-_-_-_-_-4-_-_-_-_-_-4-_-_-_-\‘_-_-_-_-1_
IMMQ%mﬁtF@%ﬁ&A%ﬁ%~&K%q

WTW5, [Flury and Zernik 1931; Hendersorj
and Haggard 1943; Tab Biol Per 1933] !

IDLHE 2N 8 5 25 FRCAHR T % 5 B2 AN o s-s:
LTV, i

IDLH . 50ppm % A7 2 4 A Bh W SEMEfE & 55

L=l - 470 ARG A B R R E OO E IR AL
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3. 2-2K A7 0 APREHW EEAE R E 05 2 07 (2/3)

T =T

RLAHIPY A

ML WE et D
(FLIIZER DR

ZDOWENREIZKULT D L. HGEol E KT
ZENRDHD, AWEITR, AER X USEICH L
T, BEEE Ry, BETDL L. O LREL, %
BT22ehboeslsITIendbD, W
AT 5 & IRPREICEREOENH DL THID
fiAKEZG ST ENDH D,

IDLH
i

FLHEfE

300 ppm

Hw (1LC) 5—#

MNEDF— X

IDLH{E300ppmiZ & ~ DR AFgtET — & 123D

W T W A, [Henderson and Haggard 1943;

Silverman et al 1946]

Fie X JE PR T MR R BF A0 0. 51 B T 300~

500ppmTH 5 & Wi =T\, [Henderson and

Haggard 1943]

%%m Sy HIREE SN2 TANDHHRE 2BV
&ﬁ@ﬁm&0¢ 5115 70 0 7 O I 3 o

INTWAD, [Silverman et al 1946] I

IDLIIEAS # % 78 TR A L2 03 2 BB s on |

|
TRV,

IDLH . 300ppm % A7 2 4 A Bh oW SEMEfE & 5 5

el

A 7 77 A W5 AW B HE AR A2 oD IR HIARAL
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3. 2-2% A7 0 APEHW EEAE R E 05 207 (3/3)

BRI
M AR B
AWVEITIR., REB L OEGE ISR LT, etk
RT, AT D &L IRRPREIZIE RO NH D
EEAbFEE LM —F | VT biiklEZS|I ST 2085, BROE
(BHIX< FEoRE) B35 &, BaEME T, L ORI
WBRERZBZEND D, BFETHE, HITED
ZEND A,
FLAEA 50 ppm
e AR DLCfE (= &) 252 ppmZ: [Comstock et
LC) 5 —
g | BPE yTt&é%f%ﬂJh@@ﬂﬂ&L#@L---;
. £ |
MEOTT RN A EF L S ]
H i LA A
NTOSH TDLHAE 50 ppm : WFLEN O 2PEW ATEMET — X IZ S RITE
AARERE | RAAE | 5
S e

PEZE A0

A EPERH

NN SRy A eGP 7 AP
*fE s VESEF 42T N (670> H DL EVEZENE )
73773 ﬁﬂﬁﬁ 1945-1971 4F
FREUREIRAE - T8 A2 1-10 ppm (IKf4 100 ppm)

&V 1 ppmEL T
FENAY AT OB L N A MDD Z AT DM A
ZFOMOIFERIC L B ERNT IS HRHED LI (1
A H O FTZHIXAH) (Wald et al.. 1984,
Henschler, 1985)

FFA TR DS

T A e
(~F—F) FFflis— b

HREE IR : 1945-1971 4F

BRERERE - 1-10 ppm (4 100 ppm)

427 NOVEFERE 7 @@ i AR BRI /30, 1971

D 1982 tFE TEBRAE L& 2 A, %%mm%

ﬁékmbM6%F¢@Lﬁ%5mﬁ%u%@%t
ICBEWT G IFREEM & OMICEITRD SN d -
7=, (Wald et al., 1984)
_@ﬁwiymWﬁﬁ@%%fi@% CHENERED 5

AN X 2y DR QAL

7L
<

10ppm % A7 75 4 A B FIBr 2B & 4%

C o0 - A0 ARRERIN B HERRE O H R AR L
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3.1 1-1 X BHNEETR & sl s A K BN O O E R AR
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[ | wmaogmmix, B boans, ABETEEEA,
% 3. 1. 1-2 X #HNEETR & AU B ERERETAN K EUA O DL BRI %
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[ 1 wmzombs, Pk Loslinrs, AMTEEtA,
53, 1.1-3 [X BOMAEETR & BT R SRR T3 R OB R
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[ 1 wemaommm, bk boBlsanrs, AMTEEEA,
3.1 1-4 X EHINEER KA N L—F (38FED) O ERR
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[ 1 vepmosapii, B EoBLE» G, ABTE E8A,
% 3.1 1-5 X EHNEER KA N L—F (4 55FHE) OAERBE%
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[ 1 wmaodmmr, p#btomanrs, ABTEEEA,
% 3.1.1-6 X EHINEETR & K E D /B O E R
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1 iz ommmiz, B EoBLE, S, ARTE 244,
%031 1-7 X BN EETR & Rt B B AR (3 S4F 1) DAL ERIR
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1 wemnosmia, vk EoBanrs, ARTEETA,
7 3. 1. 1-8 X B ANEER & AR BRI (3 S4PA) OALERILR
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[ 1 wzosmmm, g oBans, AHTE A,
73,1179 X Bt N EETR & e Bk R B AL (4 SFRD OALERIMR
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1 emmmosamiz, vk bo@ars, AHTEEEA.
25 3. 1. 1-10 X B NEETR &Rt s B vafl (4 SR 0D OALERIMR
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[ vepsoopmig, ik EoBlins, ABTEEEA,
5 3. 1. 1-11 X BN EER & OEERZEE (3 5FAE) OLERLR
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[ | #mmamospmx, B LoBlEns, ATE EHA,
5 3. 1. 1712 X BN EER & OEERZEE (4 55F0) OLERLR
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7% 3.1.1-13 e X

[ 1 mmsowmms. Bk boBanrs, ABTEEEA,
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%3, 1.1-14 X AN

[ [

% 3.1.1-15 [X B-B’

[ [

[ 1 pesos@pit, B Eofiss, ARTEEEA,
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3. 1.2-1

[ 1 #lmofiiis. Pk boslans, ARTEEWA,

B PN RTEDIR O s /L— b & o il = 2 ST Af R O AL R R
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b wE

NO

IDLHAE* 23 8 5,
YES
| A |
‘r :J'! \‘r
NO 1 ]
FRUBRIC KT BB 5, ——| TDLH {5 |
YES i f
A J i i
IDLH B OFERILE LT, PHRARICHT 5 | VES | |
‘ ——»[ IDLH ] :
WBEBE LT 20T 5, | :
NO | i
v VES I: i
o AR RORKHEREN b, > RokmEmE |
NO i !
v i i
SR & T 5, ————  mmemr |

X OKREIENL Y By /BT 7EAT (NIOSH) TED L2 @0 ERE (A2 30 i< @\ ani-
L. T OWE A R OREICK L TR R 2RI O 2 5, SUTRERE ) 2451 513 <
BE LUV OREIREEE) 2D,

B 3.2-1 B30 A F U R E DB 27
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4. XNERAEWFREDTZ DDA T Y —= 1 75t
A7 V== Vi, A AYGREITAR D 5B T A FIZHED, 5 41 K
DERY I D,
BHINEE IR D DG T ADFEAEZE U, Db E 2 5 92 il
2, BRRRERE SR A OV EE MR 31 D A AR ORI & i1 5, )
HHMZONTIE, BETREETCIRA 2N & ZiEd LT D,
BHIN PN IC OW T A AREOFHBIC L 697, PiliEL L 52L&
ERAE

1.1 A7 U == i RWE o (A, Wi K OV
3.1 BEERE O EROFAE] TRIE S TORBTEHIZ OV T, HTE
STV D AFEFEWE ORI, Wk iz 2OEd 5,

4.2 BT ADREAEFZOBE
N E EPRIZ DN, FIRFIZ 2 TOR L FWE OITEAm OB L, 4
R TORITER SN TS 8B bt FWE O EN R T 2 2 212 k0 %4
THOR/HAORMERET S, 2B, RIEKOFGELFWEIZOWTIE, BN
DI GELEENRENZ 7 PEEL, 28FRANT D EIRET S,
72X, H N ANIEA LB, B CHREE 2 I DRk & LT, BIRL 7
D EB YN OB EFHL EEET 5,

4.3 HFNADK O

EEMIZ &2, A bFE OMR L OREIREED & O ITIEREZ A E L.
BN A OHALRERE] Y 72 0 O R~ fiH &} O Ok e 2 i3 %,
Fo. DR 7SR T BRI RE A T O L LT, Z o 7E0 OE K
OO OB U, FEMH OB A iimfg 2 e L, EHfEgs LTAX 27 U —
= 7 A Ik L7,

7ok, RO AT LFEEIZ oW T, B DmmRg, WA, JRGEHSEZ)S U
RIERTHEETLHDET D,

WA DOF AW E O 7R OFAMIL, 3k "™Modeling Hydrochloric Acid
Evaporation in ALOHA| |ZH€-> TIT\W ., UL FICE R AR,

- RIERE

E = Ax Ky x (22) (kg/s) -+ (4-1)

RXT

- WVE R BRI,
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7 1 2
Ky = 0.0048 X Us X Z75 x S, 75 (m/s) -+ (4-2)

- _ Y (4=
S¢ = b (4-3)
Du = Do X |22 (n’/s)  +++(4-4)
7 \175
Dryo = Do % (273.15) (n°/s) -+ (4-5)

Ee = — (’;—) in(1-2)xE(kg/s) - (4-6)

13

E : ARFEEE (kg/s)

Ec  : flIEZ&FEE (kg/s)

A : HEL I (m®)

Kv ALFEOWERBEEI (n/s)
Mw b8 D551 (kg/kmol)
P K&JE (Pa)

Py ALFWE DT (Pa)

R 2 HAEE(J/kmol - K)
T W (K)

U : JEUH (m/s)

Z s HEEAE ()

Sc fEFEWHEDO V2 I v M

v s EREPELREL (m?/s)

Dm  : AELFE OS5 FHEHURE (n*/ s)

Du2o : W T(K), JEJI P, (Pa) lZ331T 2 KD 53 FILBUREL (m*/s)
Mwhzo : KD %5 (kg/kmol)

Mwm : B8 D571 (kg/kmol)

Do : KOTSRS (=2.2X107°m%/s)

ek, A7 U —=2 I W A B L EE ORI oW TR, BITHE
812”7,

44 RGO O O FEA
PSS SRR T M OV SRR ML 351 2 A 7 A e B
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%o

SR A AR =2 S AR S AN T O FBE AN L R - LB B O WA T DR
ZAHld %, TOBR, AP ESESALA T ORE DA AN il
A1 = 55 OO H A 22 R A 00 18 AL — R TR R S SR I IR A E L D S ARE
ERAE

4.4, 1 JEIP A S S AR AR

JEFIF R S SRR R & LT, Rl = Rl (B 5, 4 5), U
BESRIE RPN A O BT RO R 452 A0 M OV S BRI R & R
ERAR

SRR =R 3 A O R B I WLIE L B DAV T (3 75, 4 %5) Ze il
MELTRET D,

BRI (BRI SRR 135 R & AU B SRR E ST
LR (BRI & ORTIRAE Z RN & L TRIET D,

4.4, 2 JECFHE AR 2 S A BEAT AR R OVER B E bR T O IR FERTAG

REYEBOFEAMIL, THEHE IR bRk O 22T 2 B3 2 G468t DR
SYEB OB TH 5 (4-7) R N (4-8-1, 2) BUTHE, FA L 2B 5,
FEMTIZ N D RGBT BT O L RN LT 6%
G (2011 £ 1 H~2011 12 H) &7 5, UEXFIL, YK BEHEF &
L7 F O REAREIZ L 0 . 23T 10 47 (2007 4 1 H~2017 4 12 H, 2011 4F
ZER<) ORGT—F LU TR TRV LR LT\ 5, GEMmIEEI
9 2 2H)

F AT TR RE XA L DEEN S 2 GEIITENEZE L Tn
ol

X/Q =25, (/@i - o8 o (4T)

1

Qi =———— -exp(— 1) (1-8-1) (EEEBEZE LAV

T ay "0z " Uj zi

L . I W B g8 PN
TS exp( _ ) (4-8-2) (EREEBEZEETL5HE

5 2
2%z

X/Q)i =

x/Q : FERH AR R T D AR RS R (s/m°)

T SRRk (h)

(/Q); : WEZ 1 1281 D FRHEFE (s/m®)

a0 R ISR TRM ML d IS D L& 46 =1
P LI B W TR 2N YT LT & & 46, =0
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N

oy Z TR DREDAD y HFIRDIEANR Y /35 A —F (m)
0, c WG 1 ICRITAIRESATD 2 IR OYER Y DT A —F ()
U BRI CEsT B R (n/s)

H RO A& S (n)

N

2z : (Jziz n %)-1/2

A s R D AL R 5 ) O B R THI F (m?)
C oINS

N

4.4.3 L - RPLEE B O WS O R R
(4-7) U L 0 B U R 2 V¢, G - LB oW R T O
T APRSE BRI 5, IS Y 7 - i, ETAMNKIRIE 2T 5, AVRIE
DOFEAMIE (4-9) Xz TR 5, fHiliRIZB T AR, FhlERZTo
ANKIREE 2 /N S TT 0 BIAICE A~ BRI BB 97%.2 4 7= 212 W 5,

T
273.15

Copm =+ X 224 X x 10 (ppm) -+ (4-9)
€ =ExZ(ke/n’) - (4-10-1) (AR A AL B 00 RTEAT)

C = qew x5(kg/m¥) - (4-10-2)  (FARABALFWE ORI

Cppm : %%/&%E (ppm)
C AR (kg/m’) = (g/L)

M : WB D51 & (g/mol)
T ;&R (K)
E 758 (kg/s)

qew A AR (kg/s)
g : MR L (s/m?)

(4-9) XU KV B L AKIREZ VT, il s AR (35,
4 75) ARG R AT MR 1 BRI OBl 12 40 K OV 2t
WAIZBIT DTN AR 20T 5, 2oL & aHlini 6 T Gkl &
EWRZ G AT EMBNE 5 B Mo 1 AR OV OB A0 B PN 8
WEDMEE D 256 . % OFEERD & OH L EORREOFRERZGH T
%o
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I =

Ci
Ti

AREIZOWTHEL, BT n BEEOBR T AND 556, -1D) A2k v,
BB BT ADRED, TNFNOAH w3 AP LAERE x5 28 & 0f

C_'i+ﬁ+ ..._|_ﬁ_|_..._|_'c—7’L - (4-11)
T T, T; Tn

CHEH A O
B A 1 ORI AR W LR

4.4.3. 1 BOMPIIE E IR K OB e PR

KGAEBREAMG G 0F % 554, 4. 3. 1-1F (2, BH N B E IR O FEM G 0F %2 5
4.4.3. 1-2R12, BEOFAMAE R A2 4. 4. 3. 1-3FITRT,

FEAmOORE R, RO e BERRERT SR T K O E MR B D AR
APV, WIS A ABERIW SEVEM - 2 FIG O 1 2 i L
RN E AR Uic, E7o, houhili=s, BRI OV Bz Fs i)
%4 75 0 APRSE OB W YEE I T A AEOMB 1 Z B A 7202 &
5. R E B L P Yl e BRI R TN OB E T I A E TH B,
B, BHAMIBNT, BETREEERD RN E 2R LTS,

4.4.3.2 BN ATELR

4.5

BHIN PTEUC DOWTIEAR 7 U —= 0 Rl L 63, BiiEz L 5
ZE TR D,

KGR AR OFEE

N E ETR S OF TN A DORAELZIT L, PREIEE, B R &
OB ER I G 2 D28 2 50 U7 fE R, hdeiilias, BRSO
HEEER SR 2 H R AREIL, WG A &Y AN M e k)
THEEGORE 1 28l Ly, Zo/fRIY ., LR REHTOBTIIC
DOWNWTIL, R - JHLEB ORMHLEN N E LB 2B8F 05 Hal
ADXSGREPUTIRNZ 2B Lz, Lo T, BEERICKT 5 %584
RN, D E S 2 B8 LA A ETHHIAE TH 5,

B, BN ATENRICK LTI A2 U —= 0 VRIS kX ST E R & D
ZEETh,
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FA-1 R BT, RBOEAERK IR Y U —= 2 IO B2 BT 5 Rk
S BHIANEEIR | BOAMNE SR | PN TR
JE - il = O A A
EX eI R O A A
LR A X X

JLBI O A7 Y —= 2 TEHI A L,

AN A7 U == T3 AR ARE L TR EIT>TH Ly,

X 1 A7 Y == RN,

H4.4.3. 1-1FK  KE&VEHGHm S+

HH ST S B
I BN TR O%e | G580 20NN EL £ &
I bt B 2 A& dsel) ok | LT
eV | . e .

SRS OIFMEICHENE | B 1 0 — 1 2R

CWHE T IIREINCI T 5 | R4kt G & 3 2 HiBE A 4 DR
K&F—4 | UEMOKGT —# FRETERETHD = L

(201141 H ~20114F12H) INHRETE GAHE 9 22 /)

. [ 56 o J1 -0 W 2 o 2 A
e | 1T AT AR Dk
P SO P 2 T 0 7 8
B Y | R S LS & O | H A RIS RS &80 %
Ml S | EBER A EE LR &

i NSRS - 51 X
REHBBUE | NV rpsRELcony |0 TS EBIE
LG~ R A R

o ‘

REB2A: | ZETS BIIAE 1L 0 — 2 &)
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o [2 ) - )]

Qe RAIRHE (kg/s)

c cRHERE (R OGE1X0.58 9 5)
VLR (m)

: e (Pa)

s REES) (=0. 101MPa=0. 101 X 10°Pa)
A OFE L EE (kg/mol)

D e NIRE (K

D KUK O LEELE

D RIREH (=8.314]/mol - K)

: W ADIEMIFRE (=1.0 @ BARKE)

B4 —3—6

[«F]

N®m=< 494270

136



4.2 FTARRE S

TR R RN ORI ERITAT. 9X 10 %ke/sTH Y | Sl RO T (M
i) ORFHERIMIEHENN & 2R ARG L TL/210LL F & 22 o=, WIT, BhEH]
Wr BCHEE 340015 A B L 2B BT D & BTN WEFIATEX 5,

TR R (%5) fhm
FeHER (kg/s) 7.9 10 SE) - 1. TX 10 %kg/s
I R W FC YE(E (ppm) 23, 500 50
GEESED)
INTG A—H il {4
. BEfe R A S ¢ 23. Omm
i LTS (m? 4,16 X10°
Vet AL () RS I iR D 1/100 (DLl 2.00)
RasWNIRE (°C) 25 PR TR
W) (MPa) 0.05 TEHLIE O T 7
SR LB (kg/mol) 0. 0408 Mtk 127
KR D LBV 1.135 Mtk 127

4.3 MHE SR RO

AR AT HEE & I TRE S, BRI SN D120, ST AER
& LTS S D28, HEBABEAIRR M CIIpiE & TRIE S, I8 1T S D
=, IR THIG SN E O AW LT,

¥, M DHE E TRE S D OIRHEERBERRIE O 7 0 /R OB TH L,

OllE R

MERMRBERIZE I BN T, A ~ENIZH BRI bR LR E TORE E X%
5. TmdH v . BENITIRIE, [UEBORGMTH D, £, A2k, #ibhik
FNRRE S NTEY . ZRRHFEE SRy, KbsmmEkid, mENIERRE
720 BRI E MG SN A Z & DN, FORE R SIFK3LImb B,

BIfk4—3—7
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(R _E) necs #731. 9m

#95. Tm
{ l 1 |
B RABRLE

<. SRR ZRTFRE~

JoanzhoR

B HEBRSERIS AR D~ 11 /X 2 A7 AN SR

(R o )

SRR
o i - R IREE

(F931.9m) [N o
(#95. Tm)

X

7 e

X HEREMABEET S A 00 77 v 7S AN BRI D OEIRTL

O % WO H R

R VREE Tl B R OB T A A MEEE ISR B SEER SR
Mree 7 LU L0 aHIE L 7=,

SURBLE O DAV LD 7 a8 ORI, $7.4X10%kg/sTH O . 7l
ﬂ%@mmﬁ(ﬁM)@wu4Wﬂ@ﬁlkﬁéﬂ%*kmﬁbfvmuﬁkﬁo
foo B, BhREINT ELEE N 400ELL BRIV A BE T D & BT E N,

&k MWW“#bMAwﬁékLTJMLL£ﬁT% TR DR HER Y

FILIX10kg/sTH Y, OFFEFIMTEIEN 1 L AKFRUF E o1, BT [5)5

ll/

;ﬁé# U}ﬁ'ﬁl\{ﬁ'fﬁ 75\400“:1% tl_ll/\: k fi’}zﬁ*' ; 6 k\ E/&PF i/J‘éb\o

HMEBE A Gl 7 v X iR X (B%)
AR R H S
}7& L[l «’/
(ka/s) $7.4%x107° 1. 1X 107! V) 1.7x 107!
g/s
[575  1 Dfr JEC E A
oom) 23, 500 50
ppm
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KU > (S E L E)

}*'H.
’i 2 \v-r L (g_a_
qe¢ = cap ZRTy(y-i—l) (4-3-2)

qc  : AMEIEHE (kg/s)

c mHRE C(RBHO5E130.589°5)

a  PRHALERE ()

p : AHeWEJS] (Pa)

M = AEOFELERE (kg/mol)

T  BEWNIEE (K)

y RIROHEL

R : &RIEEH (=8.314]/mol - K)

7 o HADOEMERE (=1.0 : HAEKK)

(FEAmZR1E)

RT A—H 1B ik

BERtRO S ¢ 27, 2mm

i % (m? 5.82X10°

vt AL AT () ﬁwu’rmﬁﬁm/mo (DB 2

RasWNIRE (°C) 25 PR IR

KasWNIET) (MPa) 0. 88 Be A DORXGHE )

SR LB (kg/mol) 0. 0408 Fehk 1T

SARD L 1.135 Mtk 127
<R K >

qL = Cqa /Zgh + 2—(31;:3“) -+ (4-3-3)
q¢ = q.1p,

qr  : RIRHEHE (m?/s)
Ca  URHERE
: i FL i (m®)
D BarNIET] (Pa)
Do KR&EJETI(=0.101MPa=0. 101 X 10°Pa)
pr EEEL (kg/m”)
g HJINERE (=9.8) (n/s?)
h &L () (K & LoD s & D)
qc : Bm A AOEBELMNE (ke/s)
f 7T vV a R
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(REA 1)

NG A—H fiE fifi%
iz B — FOBFRT A X b
IAREE 1 faet) 1Zid, A oEH0.5 L LTS
HEOD, RTIICLERE LT
; PETRC AL ¢ 21, 4mm
e FLITETAE (m?) 3.60X10° R TR D 1/100 (DB % )
FarNIRE (°C) 25 PR L
e NE 1 (MPa) 0.88 Bla DO EHTE S
155 (kg/m’) 492. 8 HAKLPH A [ 4=HP
AL (m) 0 R &AL o E & D 7=
Iy A 1 RS 5™

X1 7T yvaRfE, UTOXNTHITE %,

T-T,
hy
f 7T v a R
T D MRAR ORTRIRE (K)

f= =g,

(4_3_4)

H R EOITEIRAE BT 5= 2 E—(J/ke)

Ty REDORKETOWR K

Hy gEO#HRICZET L 21 e—(J/kg)
L REOEB (T, ~TO T J/kg « K)

hy o AT ORIEEE (J/ke)

7Ty aRK I, TAORBEEFRHETOEEIZ L > TeE 0 . MEE BRI E
XU R XM LTEEED T T v 2L, 0.38 L A0, DERHOT-

OeEERET oD L L,
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1.

B4 — 4

JE#E AT A DHY Mo T

JEAE T A DB ] NDH 2

(T AR D M A K (BLF THA R o, ) 12k
T D E TN ABGECAR D YRR BT, THAREROFE (3.
P Y 72 > TIT o FEH) ] ok, [RHEI R E OF 21TV, g4
WakeE (4. A7 U —=275Hi) ] L7z 2T, [PEiESELEEL
o R, PO (5. A ARETML) 1 2179,

AV —= o TR SNt BT A B R L O EEORE D 5 B, %
HIPNEEPFIZ DN T THEHINIZRE SN T2 TORBLFEWE ] DSl
BRI E SN TWD, MEFICHAE., B L OVEHEOREN TE D
Lo, A7V —= 0 FRHMMZBWTEIET A%4 (LLF, TRy L
) WHFE SN A~NY v A Tady ER KE CERLRESE OGS
ADHFNNZDONWTHE 2 T LT,

FEHNZ Y oo TE, HARDT3. G Y 7o o TITH FH | Ofifg i — 4 GRS %!
G TG E) BB E L,

[ he#]
(fa —4) A G LT D5 E
U wn MR L B TSI QO D F B b P E O3 i LT
b AT ADRKIPICL BITMHHSN DB Z DR ERA TEL L&, (B
ZAE L BEHIE T A RE S 3T THT B RS L O] E 3D 73 il 4

- D1 TN T O T A 1%, BANUIHIHE O & R NIZ R
EENTWA,

JEAG A A%, @EA ARZETHE S NS ERWTHRE SN TEY, &
PR a IR RET s, A OB ERBRENHE SN TEB Y, +
FIREEG LTV LDDOANBAISNT NS, LENR-T, BHETAD
A2 NWFHIIFRONNLT NG TIERLS, EICHENSORANTHDI HO
EFEZBHLD,

FFG 2T, JEMET ADOFR DL < PRIERFITAE L TR Y | HE B
P CIXF DRI 70 < FICE SPEFIER TE L2 b O TH b, iz,

Bk —4—1
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RIS O NVFHOFIRIL, KKSLESEHEARNFENTHY, B
HARERIZ L2 FHE#R T HRSAMROFEITED 50T,

FREOBERZTHRE LT DM A DR ZWEAT & LTE, SR
D6 AT HERMAEL ST 6O ZWNEID L, iENPLORAVET
L2 ENBRENLRBETHY ., ZOGHOTAORMFEITVETHY, dE
SMZIER L e G A R DR THM SN D 7o o IR 5 Z &7,

—J. T OEMI A X, IDLH 23 m < (B 20 ek ik F T
40, 000ppm (4%) ) . EEEIZILHCT 2 @IRE TORETH Y | HBAZEM T
DIMZNE VS TR TITENRE LD REICEDL Z Lo LE
ZHib,

PLEDZ LG BT ZIZOWTIIART A & L TCEHEORSR4TH 5
HLDOEEZHILD,

FEATNCIBIT D T AR o _ORE R

FEEATCIE, MEEEE SFICHIG LB IR E S, &S A R22E
OHANZHN Y BN 72 Sdu, (T HLOATIB o2 LT, R XH
RG2S 2 L idE 21 W,

FEEFNC IS 2 W AR L _ROGE R ZE KR,
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Nl 1301 WAL IR BE T A
(3 BRI BN ) (3 B IR BN )

EES
(3 B R T IraiBh =) (& —1 )
1 BEEANCBIT D H AR o _OEE RN,

3. JRAVEIM
AR Y | R_HERE U TEHEESER RN THhD 2 Enn, R
HOPZ VIR & LTI E 22 b O iR 2 ODMEE S s,
TRAWVERFRHE A — 3D F a3 WX O 2 WV & FRETH
0. BRI IEEE A BIE T 5 & F OB/ SV,

(W4 578 T EE A ()
N1 21301 40, 000
LieliE H A 40, 000
N7 vAbR 220, 000
TEFL 100, 000
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B4 — 5
AT AT AR A BN A 2 b 9 E OB MU T

1. BENAGFHLFEVEOID P DB 2

A7) —= 2 TR ST B T 2 B ER L OFTENROMED 5 &, %
HINEEPUZ DN TR TEHINIZRE ST A2 TO AL FE ] Dl
TG L SN TR, TN IR T T, RN BT
WVBIIAAE T 5 2 E5E LI E 2. MSEICIA, RSN K OB RER B O R E
MTEDIHIT, EERNOILFWE DTN DONTE X 2R LT,
I M=o TIE, HA R 13, FHIICY 72> TIT O FHH| Offfdi— 4
(MENIGS T 255) #5E L,

[ 7]
(i —4) T LA B B
RIS L ARSI CV D A R LD A s L C
b, A ABKG NS R UL SIB B 2B CE B, (1
2 BT AR & UL S b3 L OV S 2, kg )

#ERNICITR SN A TWEIZ OV TR, EENR L TH, IFo
B b G3m 0 ANEES O (CE2 8IS S S TR W &5
Abd,

Ombraddzn & & LTI 283 WEIZOWT, 3N ES TREblio ik
BEHINTBY, ZRolEKInEBTHEHIN2OATHY | 5=
CBWTIERIFREENRE SN TS Z L, 72, BRI, KLY
VUL L THOETHA I EENL, ML THLERIMMCZEITHE
SINDZ LT,

OBENIZH LA FFEWE LT L TCNA X 7L LA TH
ST, XUV RAOHEIZ L EF 2D T8 7ozt 4 2 &
7%, WA THMORMHAKEIZL D ARSND & &bz, o7 ehifl
WIZHEED Z EIC2 0 FHd ANEREIMNIZEITHH S D 2 &g,

O F 7= GRIRIREE) HHFE L2 AL P E L IR R 2> 6 ORI L 0 |
BRI IR, PRS2 = & TR OREEN LH LT 2 &
7%, L L dEENITREN /NS S ZEBEDEIMIEE TS W2,
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BN APNRBIMNC S BITHHESND Z 1330,
OBEORENHTADEE, BEICL > T FBICBE), W52 b
BAMCEZEICHHEND Z 813, £, BEONSOTAOEHE, #
INZE->TEEICBE L, @RIMI S S aieE b H 508, @RAT
FREND ZENOLRBOETHET ANERMICEREANHRE SRS Z L1
7200,

UbDZ e, #ERNICETRSNTE-ARALZWEIC LY A3l A
BAh (R&EH) 22 I EnD 2 Lid7e <, Aol AGERRE OME
IREMEEZIAE L2 Enn, BRENICITE SN A3 b mEIZ 20T
A N — 4 ZmH3 5 2 & T, iAo L& 5 2 Ly & of
Wrcx s,

2. HEHROMR
AERENITEEE DN & < BB EPRBEIMN RTINS 2 & 2 E BN iER
THED, BRNOEGLZ 70 ORGEZIIET S & &b, ERNIRE
(2 L % 5 N ORI S 2 5 L 72,

2.1 @REAEEH
2.1.1 JEx%
LR IR BN TEBNIC AR EWEIMRE S LR
YT EHGEE L,
(1) 35X—bErv@RE b RIVVERZ V2D (& FFUY)
(2) 2ERTFmbhdE (Fho7anoFlr )

B4 —5—2 145



2.1.2 MIEHE
HERBAZIBNT, WAVDEE S A EITC, JBUEHF 2 TR
e 2 U, BEf 2K 1Rt JEiE, JE e o @80T
W, R ERE L,

mm————————r

i . 8 B
BRI

X1 AREANEEHEORTEH (¥ —vdkE)
2.1.3 JEHER
HERERZE 1 IRT, @REAOREIL. WTNoOHESRIZIBNT
He KKRKTH 0. Im/s THY, BAEEIZ LT, Ho/hEhot,

F1 AERAICIT 2 B E R

S5 R ok | B

AN E

(1) E RSP UVIRRZ v 7 |35 —FE U a&RE 0. 1m/s 2 4/
(2) BELREHRIZ 25 P M Bh = Om/s

XK1 RAMEGEIE, LYEELIETIC 360 2 BLNEGE O G- R - 22 7R,
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2.2 FHh
JFOEMERE R E N T, BREEEZRET DL L L HIT, RN DR
ZewHit L7z,
FRFEFRIL, Mk TModeling Hydrochloric Acid Evaporation in ALOHA]
IZPE, FRCO TR T %,

E = Ax Ky x (222) (kg/s) -+ (4-5-1)

- VBRI K,

7 1 2
Ky =0.0048 x Us X Z 5 XS, 3(m/s) - (4-5-2)

v

Se =g (4-5-3)

Mg
Dy = Dy, X Jﬁ (m*/s) - (4-5-4)

L) wt/s) - (4-55)

Diyo0 = Do X (273.15

= (’;—) In (1 = ﬁ—) x E(kg/s) - (4-5-6)

EC

E : 7%38% (kg/s)
Ec : Al iEZ%JEK (kg/s)
A HEEFE ()
Kv : ALFWEOWERERE (n/s)
Mw : b8 D455 15 (kg/kmol)
Py ALFEWE D53 (Pa)
R HRAEH(J/kmol - K)
T :EEEK
2 JEGE (m/s)
Z o HEERE (m)
Sc  AEFMEOY 2 Iy M
v ERREYELRE (/s)

BIfk4—5—4

147



Dwm

AL E O oy YRR (/)

Duzo : IRJET(K). JESIP, (Pa) (Z381F B KD I3 IEEU%EL (m?/s)
Mwhzo : KD %5 (kg/kmol)
Mwm : {2 E D55+ & (kg/kmol)

Do

AR OPEHAR S (=2. 2X10°m?/s)

Bk, BRI O USRS L, R USIC LI 5,
FRNJEGEO. 1 m/s (RUERESO EBMIE) OAR, U =017, RAMRMk2. 4
n/s GERITE) T, Us=2.0k 725,

P> T, @EERNOZEREHRIL, BN LTI/ I0LLF &5,

Fo I, 4-5-1 R E4-5-5RUCBITATHICHE YT 5 L L b, HFE
Puv. BRI Y DIREOEBE SIS, CNBATA—INLE RS Y
LRGN ERIT B & . ARIEIIE, T x e0056T=27315) 7 L fpil4 7

RICEBENORENEII L DECE WSS TH., BEERNORIERIT, B
R UTRLIETH Y, ZBRICKIT TR, BGE & g L/ S,

X510, AR, PRSI S B & L IR N T L,
BB B IRESND 2 &b, KARPICSBICHIE S D BFhidz< .
WRPRA FIAT 2 ENFARETH D LB X LD,

XA EURF DAL DE 2
JRGEEA0m/s DA TH ., W62 Lz VW AITRE AN ZBRE /1 & L

TP X > TREIT 228, ZAUTEIC X 2B % 58 L =Rk o

=0T T & 220,
277U, ORI X AaBE SIS T <, 9EEE (0. Im/s) Tk

JEWE K DN FHERIC X DB L D X THD = Enb, IR

DI HDBENEL, SHERFOBMIIKEREELZ 5252 LiFhneEEBx
Hivd,

BRI (38 4wth) ZHNZLHEGT 5 & LT O &30 MR D 45 74k
WO L DB EEZBE L AR, WERKORIZ L 2B ZSE L
T ARFROMAL/5TH Y | F9IEE TIRRUZ L 2RI 0 TR X D SR T
H D,

DEEJERE (Om/s) OARFHGE 7 v 7 OIEANZTET L, (4-5-T) =
Je OV (4-5-8) U R & 35 0 ML RIFE Y 72 0 OARFEE & T L 7=,
FORERIKIE, 20°C, B F7 Y2 (38, 4wth) OBA. WAL YS9
FRIETRITHIB. 9X 107 kg/s ~m* & 72 B,

Bfk4—5—5

148



@gnalE (0. 1lm/s) ORI LABKEEZEZETA L. FILLIAE, 20C, &
R0 (38, 4wtth) DA BN EE Y 72 D OZAFERITH4. 4X10° kg/s-
A

ac

F=-Dys (457

F
Dwm

ac
dh

G =

C
Pv

D HALEAE Y 72 D DZRFEE (kg/s + m?)
ALSEWE O 5y T IR AR (n/ s)

D EEREAR( (kg/m?) /m)

Py My

" (4—5—8)

B ERY (kg/m)
bW O 43 E (Pa)

Mw : {B2WE D55+ & (kg/kmol)

R
T

s HAEE(J/kmol + K)
R (K)

2.3 JREEh R

A 7 IOV T A @EENOPRBEh R oW TR, @R AL,
RO M, BRERWE TREL 51T 5,

%@k@ 2OFFE 7 2 —IZiEW, BENICKT 23 % 7 ORER

W Uy TR AR B 2 31 L 7=,
ﬁk\ﬁﬁm@&/&ﬂ%ﬁzmﬁﬁébf%\kﬁm@mmmﬁﬁﬁ
A HRFIZIT R OB S IALNR S IAE LILBOMEE SN D Z &0 6,
FEEROFHI LRI I DR, FHiE LY /S0 DIz b,
RIS H X, K2R TEBDTHY | WTNOERIZEBN T, %)
RBHIGFTE D,

BEWNIZEBIT DA WVREOARFEEN, BN LI/ T &b LT
Mz, EdRomishiesbiods E@EENY 7 b2 RISk
FHUTR N EBIHTE B,
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OFEMROBEERFEIO—

[ BUHbAICHI 2 TORBLFEE" ] H*AHEFVELLIBENIHEL0EED

EEMRELT— I Y
BRzNZEON ? !
BIRGEFIR(AAUL)
TSR
BIRTIRCLD Y
BARALCEHTS I ? ’

BIREE IR (AREE)
AT E

BENAEREADS
BENOHIEBICENE

Y
FoRBIREANTVES ? b >
N

HEATHHN? >

A

| FEMRTCEALN |

| RN HEI0- |

KERAOZEFREL. BINHUTI/I0MUT

EaEill Eh=):
RIUEL2CENBREED ?

BRFSCLAILEN
BiAndh ?

555 CERISHEREIR0
BENNEVNEE RN

BEROIO-ICES L 2
BEMKCEAL |

SR
n

M2 dEREAY 7 RET v—
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F2 BEANH 7 AN ORI RS R

N =R 7r—="T B i
B A e AR ARlIEEES
F—E R, EER O RN HXUE R
FERRONTHERY 7 AMEE LTS8, H
BERTVURPEI—ES | oV PR EN TV D, A WERC IR, BB
s e . BRBKIC L D AR S, BRIMIHE S

na, BIRISIZ L AR & LT, 27
< EHI/I2082H3PITR L 705,

2R FIFNE R, BRHER T 7 L

15, (102, 000m*/h X 25) &5, 2 VR I

L BRNIEEE, R T 7 LI L 0 RS,

900L @Y |(ERsCHEHENRS, SR 7 7 LI BER

HEE U, I/B6LA T3 L n, & 512, HE

K[EHH O HEPTE & 720 I MEE

Eha,

X1 35, AR RMA I ZEEY > 713, iAW IR A as N
WHELIZENLEBERETH D,

%2 HAAMAROPER D OmAER240mA %t LT, HEA BT O JEGE X0, 5m/s &
DRkEL, BRaEE LTIERNI2m®/sbl k75,

X3 IR AOEE, EENRENTEIRIE L 2o 5 A OBERIRE X, 1
FTNARIZIEN, LFOX T T %,

E b RIEH) » | 25 R T 4F
N HHBhE R

[HER 7 7 12 & AR )
IR 2O, EENIRE DN EEINEE & 22> = 0A OPFRIREIL, VA1
FTNARIZIEN, LFOX T T %,

_E L (gE_
C—Q (4-5-9)

Copm = € x 22 23T OB 106 --(4-5-10)
M 273 P

C PR (kg/m”)
Cppm TJF%/%E (me)
E  : Z&JEE (ke/s)

Q :¥HKEMm/s)
M a1 (g/mol)
T & (C)

P : %t (hPa)
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HERIRIE 1L, (4-5-9) BT HCHEIZEEY L, #5325, #
K102, 000m’/h X 26 DA, 5 ERBm /s & 720 | RIS T, 2858%K
WX LT, 1/B6LL R & B,
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1.

L4 — 6
EPAZEM CAKREEEZZETXELOOIY F iz 2N T

EZER T AR EE BB T XE OO FNDE X

(G AEIAR DB T A R (BLF AR WwWoH, ) ZBITHH%E
T ABGHECAR D SR I RO TIR, T ARAPRORE (3. FHC Y 72> TfT
2Hm) | ot%, [FHESE OFMEZ 1TV IR ZRE (4. A7 U —=
YURHm) ] L7 s 2T, THRERESE SR Lot o (5. AmA
ARG ] 2179,

A7 —= o RIS SE B S A B E IR O RTENROFAED 5 B BN EE
BIZOWTIE THHINIZBRE STV A2 TOAREEWE ] Nt ds s I Tn
BN, WS, ESHN AR OPGERE OREN TE D L 912, BHAZEMTAKE
BEeZRETXE OOV PN ONTEZ LT,

P Z N > THE, HA R 13, FHMC Y72 - TiT o F) Offfii— 4 GEAXS
GO ET DGR BERE L,

[ FRod]
(fEai—4) WG4 LT 256

TR A2 G L, BT S TS At P mEosEN it LT,
AR ANPKRIPCER® I S BEnn2nwedilTtE 2546, Blx
. BRSPS IRAE S 40T THT AL TS & O B2 D 7o iRSEAE)

N7 AEE 7 1 id, RURT B0 BREHIBIEHEEN E <. ARIZRE
200, FHERTHREBSNDGEEICIRE SIS, N7 ALk 7 1 o
WAZWLZE LTh, sl TH 5P RF RGO FIRE SN TE 5T, K%
HTIERNZ & s, HIEBEFICHEL G D2 IRV EEZ LD,

Tunsy TEY ZRERFBIZOWT HEERIC, EBIREHICEEL L5 LT
RNEEBZ LD,

LEDZ E06, AR TABRELZZR T XELDIZONTIL, AETAEL
TOFMORMEINTHL LD EEZ LD,

&1 B PIlr AEE R

(L4 Bt BT SEHERE (ppm)
N7 ALl 220, 000
HCFC-22 32, 000
HFC-32 8, 200
HFC-134a 8, 000
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2. U2 VBB ER
2.1 BN ADPEEITHONWT

N7 AR EIZ, BRIV DTEDPREVWEEBE T A Th D, BB T A BRI
KEIWZHZ WD LEBIZIE., s se LTUL TR E 5, (M) v
(a) VAT 2 T A O TEE S M2 BR % & X IAIB 2D B AT )& T

(b) K51 (MIFRATIT) (SRS L A2 plE 2 T Ak

(c) I DRI IZ P FPHZ > & O ABA, RS D 523 THIE T I b R

S S & D FRFEEBE S BEN - S 2 B W T R BIRZ W AN S EE L 2 A D
1. (b) DR B E < BRI AR LBz 5, MBI ITICHEF I L E ARk

JBER LTCIRE L B A b D,

2T, BAMVHEBAFTO R T oAbREDN R Z O L, (b) DIRBEZ AT D EAE L.

Z DREZ ST LT,

(a) immediately after spill....... effect of gravity flow is large.
entrainment of ambient air is effective.

— )

(b) a few time later after ........ very flat heavy gas cloud
the spill very strong stratification
effect of entrainment is small,
effect of heat transfer from
ground is large.
turbulence damping is important,

-

ki ARBE

(c) enough time later after ....... approaching the behavior of
the spill trace gas dispersion
q
'-r:/;“"‘qh )
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Fig. 3. Dispersion of vapor cloud of the cryogenic liquefied gas
(BBEH ZADPFE TR VT (KRERIFREEEE) Fig 3)
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H AR

100%

72kg X

12

FTIFHBhER (35)
(EL—11. Om)

H AR

100%

45 kg X

50

FTIFHBhER (35)
(EL—11. 0Om)

H AR

100%

45 kg X

FTIFHBhER (35)
(EL—11. Om)

H AR

100%

67 kg X

FTIFHBhER (35)
(EL—18. 0m)

H AR

100%

T0kg X

18

FEEmILHER (EL —
3. 5m)

H AR

100%

60 kg X

24

MEEFRAFRE (B
L+26. 8m)

H AR

100%

60 kg X

34

MEFERFEEEZ  (E
L+11. 3m)

H AR

100%

60 kg

PsS—1

H AR~

100%

12 kg

|
ofofojojo|lofojojojlolOojOoOj]Ojl]OlC|lO[O]O]JO|O[OJ]O]JO|lOIO]O]O]|0OC|=

ofofojojolofojojojolojOjJO|lOClOlOJO|lOlOC|lO[O]J]OlO|O[O]O|0O]|0O

= W= T

A AT D

Bl = % o

R URFIRES RTINS
CREETHL,
BRNICRESRL TN A

: BABZER T O NE~DEEN 2

BIHEA-7-1-7
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®2-2 YR IRERTOEERERE (BN R0 3/450F) (2/4)
HRILEE R HRi e PR e | TSR R
alb |1 ik
PC—1 AR 100% I2kg x 1 |O[—]O —[=
pc—2 H AR 100% I2ke¢ x 1 [O[-]O — =
4 BIF PR o i B T
BL12115m) H AR 100% 45 kg 110 O
4 SRFIFRIRE P p o _ =
(BL115. 4m) H AR L 100% Hke X 20 [O O
4 B IR LR o ! B T
BL115 am H AR 100% T4kg X 12 |O O
4 SRFIFRIRE P p o _ =
(L4111 3m) H AR L 100% kg X 4 |O O
BRI NN . — N
BLI1L 3m H AR 100% T0kg X 2 |O O
4 SRFIFRIRE P p o _ =
(BL17. 2m) H AR L 100% M44kg X 1 |O O
4 B IR R o ! B T
BL1a T H AR 100% Hke X 49 O O
4 SRFIFRIRE P p o _ =
(BT—3. 5m) H AR L 100% Toke X 28 [O O
4 B IR &R o ! B T
BL5 Bm H AR 100% ke X 5 |O O
4 SRFIFRIRE P p o _ =
(BL—5. 2m) H AR L 100% Hke X 40 O O
e 4 BRI RLER RN . - N
smr1301 | ST H AR 100% Hke X 35 |0 O
4 SRFIFRIRE P p o _ =
(BL-11. 5m) H AR L 100% T0ke X 9 |O O
4 B IR ER o ! B T
BLo18 om H AR 100% Hke X 13 |O O
ErIirmishdE (45) P p o _ =
(EL115, 2m H AR L 100% Hke X 26 O O
BT FmERE (45) RN . - 1
ELTLTL. am H AR 100% T0kg X 2 |O O
ErIiFmishdE (45) P p o _ =
(ELt3. 7m) H AR L 100% T3ke X 10 [O O
BT IFmBERE (45) RN . - 1
(ELTO. 0m H AR 100% kg X 8 |O O
ErIiPmishdE (45) P p o _ =
(ELo3. Bm) H AR L 100% Toke X 13 |O O
FTFMERE (45) RN . - 1
EL T om H AR 100% B9kg X 2 |O O
ErIiPmighds (45) P p o _ =
ELo11, om H AR L 100% T0ke X 9 |O O
W (PR AU ) — T
EL 17, 3m) H AR 100% 60 kg 1|0 O
PR—4 H AR 100% Bhe X 1 O[]0 — =
3/ 45SBMT L& H AR 100% 60kg x 4 |O|—]O —[=
3ERFIFEIIER
(EL+11. 3m) H AR 100% 7k x 4 [O|—]O - -
ICIS
4 FRFIFRNER
(EL+11. 3m) H AR 100% 7k x 4 [O|—]O - -
ICIS
3ERFIFEIIER
ZBRAbRRER (EL+11. 3m) A AR 100% 45kg X 50 |O|—|O - -
7 LR
3EF—vEE  (E
L+3. 7m) H AR L 100% 88ke x 3 [O|—]O - -
EWF 7R
4 FRFIFRNER
(EL+11. 3m) H AR 100% Bk x 50 [O|—]O - -
74 — B REEREMT
a : AT D
b =7 aYMET B
1 R B RESH TN D
2 REETHL
3 BAKRESATWS
4 FHMZERTOANE~DEEN 2
BIHE4-7T-1-8
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F2-2 LWRFHREFTOETHEERR BHA R0 G/45F) /4
TE | e |
WL R kA e s e | TSR R
a[bil2]3 4"
45y —vrER (B
L+3. 7m) H AR 100% sske x 3 |O|—|O|—|[—|-|—
FilF 7
L mT HAR L 100 826k x 5 (O] (O] [ [ [
KEA A= T TE H AR~ 100% 40ke X b2 O] [O[— [~ [~
3SRFIFFEAER
(EL+11. 3m) H AR 100% ke x4 |O|—|O] |||~
3 SRREHH AT SR
4 FRFIFRQER
(EL+11. 3m) H AR 100% ke x4 |O|—|O] |||~
4 SRR AT il iE
(ESRERRT (E L H AR 100% ke x 2 |O|—|O|—|—-|-|-
if%?j?ﬁ@]ﬁéﬁ (E H AR 100% kg X 7 |O|—=|O|—|—|—|—
AL H AR 100% ke x 4 |O|—|O|—-|—-|-|-
3(§Jff”;%§§§ P ES 100% lke x 6 |[O|—|O|—|-|—|~
SRR H AR 100% ke x 4 |O|—|O|—-|—-|-|-
3(§Jfffﬁ’$§§ P ES 100% lke x 18 |O|—|O|—|-|—|~
SRR (5%) H AR 100% kg x 1 |O|—|o|—|-|-]—
FRTIRIAE (5 5 H AR 100% ke x 22 |0O|—|O|—-|—-|—-|-
FRTITREE (55) H AR 100% kg x 2 [O|—|o|-|-|-]—
ZHEMbIRER ngﬁ%@§r§f%> H AR 100% kg X 4 |O|—=|O|—|—|—|—
FRTITRIRE (35) H AR 100% ke x 12 |0|—|O|—-|—-|-|-
ng@%@%réf%) H AR 100% kg X 7 |O|—=|O|—|—|—|—
%Efﬁ%%io(ia AR S 100% kg X 9 |O|—|O|—|—|—|-
%Efﬁ%%io(ia HAR 100% lke X 5 |O|—|O|—|—|—|—
LR (EL H AR 100% ke x 3 |O|—|O|—|—-|-|-
PS 1 B AR~ 100 ke x 1 ]O[JO[ [ [—[-
PC 1 H AR~ 100% ke x 1 [O[—JO[ [ [ |-
PC 2 H AR~ 100% ke x 1 {O[—JO[ [ [—[-
LPREAMALE | A AR 100% kg x 1 |O|—|o|—|-|-]—
LSRR H AR 100% 1k x 13 |0O|—|0O|—|—-|-|—
LPRERILSE, A AR 100% kg x 3 |O|—|o|—|-|-]—
4(7;??1”;%’3%)% H AR 100% kg X 3 |O|—|O|—|—|—|—
AP A AR 100% 1kg x 10 |O|—|O|—|-|-]—
4(§Jfffﬁ’§§§ P ES 100% lke x 10 |O|—|O|—|-|—|~
L PR H AR 100% ke x 8 |O|—|O|—|—-|-|-
4@???’??%% P ES 100% lke x 12 |O|—|O|—|-|—|~
a : AT D
[ = 2 2l
1 RA"BERESH TN D
2 REETHL .
3 BAKRESATWS
4 BACZER TONEA~DEED 20
BIHE4-7T-1-9
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F2-2 KEETIEBHTOBEERERE (BN REH) (3/450F) @4
aE - i
HlL R B W i P e | TSR R
%
alb|1[2]3]4
LPRTIRLEE, H AR 100% 1ke x 5 |O|—|O|—|—|—-|-
ﬁﬁ?ff@?%%> P ES 100% Lke x 1 [O|—|O|—|-|—|~
FRTITRLE (45) H AR 100% 1ke x 1 |O|—|O|—|-|-|-
%Efﬁ?%§§$?> H AR 100% 1ke x 1 |O|—|o|—|-|-]—
FRTITRRE (45) PRSI 100% ke x 3 |O|—|o|—|—|-|-
%gfﬁ%é%gf%> A AR~ 100% 1 ke X 5 |O|—|Ol—-|—-|—-|—-
FRTITRRE (45) PRSI 100% ke x 3 |O|—|o|—|—|-|-
%Efﬁ%%§é$?> AR S 100% Lke X 2 |O|—|O|—|—|—|—-
HEE v R NI . _ N
EL+17. 3m) A AR 100% 1 kg 4 |O O
PR—4 A AR LA 100% 1 kg 1 [o]l—lol=-1-1-1=
3FRTIFELERE
TRk (EL+11. 3m) H AR L 100% 1 ke X 4 |O|—|O|—|—|—|—
7 4 — LR EHET
4 HFRFIFRDER
(EL+11. 3m) A AR~ 100% 1 ke X 4 |O|—|O|—-|—-|—-|—-
7 4 — LR EHET
7%%??%@%%%5 PSP 100% 30 kg x 12 |O|—|O|—-|—|-|—
%{é%ﬁﬂgxg”ﬂ H AR 100% 1 kg X 2 — S (U () [
3FRTIFELERE
(EL. 11. 3m) A AR~ 100% 45 kg X 7 |O|—|O|—-|—|—-|—
7 4 — LR EHET
4 HRFIFRLER
(EL. 11. 3m) A AR~ 100% 45 kg X 7 |O|—|O|—-|—|—-|—
7 4 — LR EHET
3FRTIFELERE
(EL. 11. 3m) A AR~ 100% 2 kg X 4 |O|—|O|—|—-|—-|—-
5 —P L FE BT
4 HRFIFRLER
(EL. 11. 3m) A AR~ 100% 2 kg X 4 |O|—|O|—|—-|—-|—-
7 4 — LR EHET
B GRiBhR A 7 hi) H AR~ 100% 50 ke X 4 |O|—[O|—|—-]—-1—
Suscy  |EREERE (—RRT R ‘
@%%ﬁ@?)(EL+ H AR L 100% 50 kg X 6 |O|—|O|—|—|—|—
11. 3m
B (R~ RS ) H AR~ 98%LA b 14 n° X 20 |O|—|O|—|—|—]|—
FEF LY ffggﬁiiigjl e 100% Tke x 3 |O|—|o|-|-]-|-
BA R~ RERE) A AR 100% 7 ke x 2 |O[=JO[=-]-1-1=
3/ AFREEHEE H AR 100% 7 ke X 2 |[O]|—-1O|—|—-[—1]—
3/ 4 SFEEEE H AR 100% 300 L x 1 [Oo]l—-JO0|—-|—-1—-1—
1/ 2 SEFEETEE H AR 100% 300 L X 1 [O]—]O0|—|—-1—1|—
- 3/ 4 SREpEE A AR 100% 300 L x 1 [Oo[=Jo[-]-1-1=
™ 1 2 SRy EE A AR LA 100% 300 L x 1 |[o[—=Jol-]-1-1=
BT BEE (35) ‘
SfriEE=E (EL. — H AR L 100% .5 L X 1 |O|—|O|—|—|—|—
3. 5m)
s TUEDT
5 ; N R IFHBERE (35)
EHA (T T ! F s 10%
{E:'DermU('?Z) ?*ﬁ%lﬁ% (EL. — H AR~ AUW/A: 151 x 1 ]lol=lol=|=|=]|=
coom 90%
s AT S

= W= T

Bty = SV | )

AR ARBIREIR TV D
CREETHL,
BRNICRESRL TN A

: BABZER T O NE~DEEN 2

RBIE4-7-1-10
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%%Wl\’)»—‘@‘m

R3-1 KWRTIFETOBERERE (B #gas [Hat] ) (/256 (1/2)
201945 A KEfE
HEEWE (R ET st e WEE | g | TR |
%
albl1]2] 374
TR R ﬁ%fxgﬁﬁ%§_3 100% Bikg |O|—| x| x| x|O|-
TR R E%fxgﬁﬁ%§_3 100% Bikg |O|—| x| x| x|O|-
1 BIE TR B %?%%&nyﬁgﬁ 100% 2.4k |O| | x| x|o¥| -] -
1 BIE TR B %?%%&nyﬁgﬁ 100% 2.4k |O| = | x| x|o¥ -] -
HCFC-22 - =
2 BIETIE R %?%%Nyfyygﬁ 100% 2.4k |O| | x| x|o¥| -] -
2 BIETIE R %?%%&nyﬁgﬁ 100% 2.4k |O| = | x| x|o¥ -] -
Ve Embs (e fe=t =iz
HERRAFRE S | BEARAFERRAZ 100 20 O] | x| = |o¥ |-
HEE I R f%ggﬁiﬂ%ﬁm AE= 100% si0g (Ol =] x| x|o -] -
1 B ETIFMiBh R 1 AZEFR RV 100% M6ke O] —| x| x|O¥| —| —
HCFC-123 1 SRR 1 B =AM 100% 3Ba.8kg |O|—| X[ x|o¥ -] —
2 SR T IEB R E 2 AZEFH RS 100% 243ke O] —| x| x|O¥| —| —
2 R TIF bR R 2 BZEFH RS 100% 244ke O] = x| x|¥| -] —
MEERERIER 1T [ 5 Emh= =7 R 100 g ol x[xlo] ==
2ERETFE/MBERE 1 o - -
e |25 C/VHERRE L 5% _ | |
HFC-134a %égTU§i$§Mﬁ PN ke 100% 110 g O x| x|lo
WA §2$F9%7A%Vﬁ 100% 110 g Ol —|x|x|oX -] -
1 BETFEMiBERE 1 o i 1 -
8. gT E%ﬁﬁ%%hﬁ iﬁ;éi?ﬁ%@éii 100% 110 g Ol = x| x|[oX¥ -] —
28 U 77
HEE A R AR ABERIZR A 100% ke [O]=[x[Xx] x]O[-=
HEE A R B MERE (R BEHIZR (A mE 100% ke [O]=[x[Xx] x]O[-=
18— R s Tl 100% 3.6k O~ o¥| - | -
2B —U LR fi%%fﬁX%:&m 100% 3.6kg |Of — o¥| —| -
2 R TIE B E R 7 L EHEEZE 0 100% 2.4kg O] — ol — 1| —
1 BETFEMiBERE 1 o - -
_|8. 3m [ETIERlimEE 1ﬁA/B%?ﬁ§2$ 100% g0g |O|—-|x|x|oxl |-
gﬂgﬁg& Bavhyhe77 ki
2BFEARDEE 1 [15C/ VHERE L 5
e s e 00g O] [ 2 ROt
2ERETFE/MBERE 1 o - -
s 25A/BHRR L 5F _ sl | _
%égTyﬁigg%% SR g 100% 80 g O x| x|lo
2EETIFHEE 1 |28C/VHREL 5 H .
ﬁggggiﬂiﬁ@% 3B %;EﬂlgﬁitfsiﬂiﬁﬁkﬁZ%V L00% s0g | O —|x|x|o#| - |-
S
== SV | o)
AR REREEN TS
RERTHL

BRICHRE SN TVD

s BAARZER T O AN EA~DEED 20
S (7o AR) SRR ELYEE (6, 000~32, 000ppm) 2SR . WAV L723EE T LB CRAIR S i/ ks ORI
EREEZTEY, KEFICLEICHHEN BTS00, FHEEEst

RBRE4-7-1-11
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%%Wl\’)»—‘@‘m

K31 KRB OBEEEEIEEL (Bobry #ax [wik] ) (/2550 (2/2)
BB e |
HEEWE (R ET st e WEE | g | TR |
%
al|b 112 3 4
EERR R oW BRI Eka o0 w0s 1ol lxlor] -] -
ﬁ%@%ﬁggéﬁgﬁ HEREABERIIP R R 2 100% 280 Ol—|[x|x|o¥ —|—
RAOTC (FC- | R RIS ' ¢
32/125/134a) | MeE{RBERIPREE 3P e HE 47 7 e
el MRS 2> 1 o0 w0g |O| - | x| |0~ |-
g Mevavi
M AR R %Egggﬁiﬂgﬁw AE= 100% 20g |O|—|x|x|o*—|-
AT B
= = DV | - )
AR REREEN TS
CRFEETH LD

BRI HRE SR TS
s BAARZER T O AN EA~DEED 20
S (7o AR) SRR ELYEE (6, 000~32, 000ppm) 2SR . WAV L723EE T LB CRAIR S i/ ks ORI

R A TEY . RETICEBICHE SN ABENBI N2,

RBIRE4-7-1-12

FESesE 2N
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R A TEY . RETICEBICHE SN ABENBI N2,

FESesE 2N

RIRE4-7-1-13

#3-2 KRBT OEEREEEL (Bt #Es [kit] ) (374849
201945 A KEfE
HELEE (T KR e MR T | TR b
b1zl 4]%
3R LR 1—"(;%)3%17]\‘74’*7 100% 4kg O] —| x| x|o% - -
HCFC-22 |48 &~ aR %Zéfﬂqi? FZA7 ) ooy akg O] —| x| x|o¥| |-
WHEEE (R—-53, 5
BEFEY TR 4 2 A ) 100% 2kg |O|—| x| x|O¥ -] —
3 ERTIFENEE 3 AZERH AR 100% 385keg O — | x| x| |-
3 ERTIFEEE 3 BZEFH A 100% 385kg |O| — | x| x|O¥ -] -
3 ERTIFENEE 3 C 223 v 100% 385keg O — | x| x| |-
HCFC-193 3 ERTIFEEE 3 DZEFH A 100% 385kg |O| — | x| x|O¥ -] -
4 BRFIFRENEE 4 AZEFRRT R 100% 385keg O — | x| x| |-
4 SR TIFRDEE 4 BZERR G 100% 385kg |O| — | x| x|O¥ -] -
4 BRFIFRENEE 4 CZEFAMmHE 100% 385keg O — | x| x| |-
4 SR TIFRDEE 4 DZERR G 100% 385kg |O| — | x| x|O¥ -] -
. A ETI ey S5
RAOTC (HF G~ 1 RFRA A PGB R R ffﬁx%iz“ﬁﬂ”7 100% L7kg |O|—| x| x|0¥| —|—
82/125/1342) . HIEE (R — 7 450
MERE (R R R ;z%iﬂﬂ%) 100% 2kg |O| — | x| x|0O¥| -] —
TR RS 2 =
E3METYT %i;;éﬁtf‘”/XTA 100% 20.8kg | O|—| x| x|o¥| =] -
TR RS 2 =
EIRE=Y T %i;;éﬁtf‘”/XTA 100% 29.8kg | O] — | x|x|o¥ |~
TR RS 2 =
EARE=Y T %i;;éﬁtf‘”/XTA 100% 29.8kg |O] —|x|x|x|0O]|-
R4104 (HFC- TR S S AT
32/1(2%F)C EARE=Y T %i;;éﬁtf‘”/XTA 100% 29.8kg |O] —|x|x|x|0O]|-
FEELERERER F C/VhEERE 100% 60kgx5 |O| — | x| x| x O] =
FEELERERER F C/VhEERE 100% 60kgx4 |O| — [ x| x| x O] =
FEELERERER F C/VhEERE 100% 60kgx5 |O| — | x| x| x O] =
FEELERERER F C/VhEERE 100% 60kgx4 |O| — [ x| x| x O] =
FEELERERER F C/VhEERE 100% 60kgx5 |O| — | x| x| x O] =
FEELERERER F C/VhEERE 100% 60kgx4 |O| — [ x| x| x O] =
a : WAL+ A
b =7t 5
1 R_NFCRERESNTNS
2 HREEHETHL)
3 EBRICHRE STV S
4 BAREZER C D AR~ DR I
X oom (e AE) SRR EREE (6, 000~32, 000ppm) A3E < | WA LIS T HLBREN CHER X FL7 ks TR
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>'<»-J>wm>—‘wm

R4-1 X7 BEETTOBEERERE (Rt #as EEER] ) (/2509
20194F5 H K BE
HE | EG
HELEE R R e WER | G | TOTRER
alolilz] 3 [4]1%
ifﬁﬁﬁgﬁ% (15ERE e 100% 30ke |O|—|x|x|o%|-]-
%%fwﬁgﬁ@? (2 BEEE TS 100% 380kg |O|—|[x|x|O¥|—|—
;%;ﬁﬁﬁgﬁ@? (EBVEIE WS 100% 380keg |O|—|X|Xx|O%|—|—
BN (F8EE) JET A 100% 370kg O - x|[x|o*| -] -
N7 oAUk %?@Eﬁﬁ (ZHRT T T 100% 1,0s0kg |O|—|x|x|o¥| -~
%?Eﬁj?ﬁ@? (RIS T T 100% L4lokg [O| — | X [x|O¥| -]~
%Eiﬁ?ﬁ@? (220kV T i JET A 100% L050kg |O|— | x| x|Oo¥|—|—
TR R TR 100% 46ke O] x| x[ x [O]=
15— e T 100% 17kg (O - x[x]ox]-]-
2ES VR T 100% 17kg (O - x[x]ox]-]-
AT S
I = D 2 [
R AREIREEEINTND
CHEETH LS

BAEE SN TWD
: B ZE R T O AFEA~DEBER 2N

RRE4-7-1-14

$: N7 o LRREE ISP R YEE (220, 000ppm) 3@ <. WAV L725A T L EEN THAR S SRS TR
HEEZ TEY, RaRPICELRICHE SN2 BEhR 202, R4
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>’<>J>OJN>—‘CT‘QJ

F4-2 TWECIPSEFT OB CHEIEEER BN ey DEREE] ) (3/459F)
2019425 A KHEIE
S
HEICEE R BT HiHEbE e NER | g | ORER
a|lb| 1 4 &
%ﬁ%%ﬁ(lLl:’ Hehree 100% 2,600ke |O| —| x| x| x|o|—
%ﬁ%%%(le:’ Hehree 100% 2,600ke |O| —| x| x| x|o|—
%ﬁ%?%<3MTIJ S 100% 2,100ke |O| —|x|x| x|O]~
%ﬁ%?%<4MTIJ S 100% 2,100ke |O| —|x|x| x|O]~
%ﬁ@@TfFUS T EWrER 100% L,600kg [O| —|[x| x| x|O|—
EABHPART (5 1 FHR) W 100% 4,500kg O] — [ X[ x| x O] —
EA BT (G 2 fHR) W 100% 4,500keg | O] — [ X[ x| x O[] —
%ﬁ%?%<ETIJ T 100% Moke |O] | x| x| x|O|~
N7 LR %i@%@<GISﬁX el 2 100% 400ke |O| | x| x| x|o|-
AL BREART GREERR) W 100% L1dokeg (O] [ x| x] x O] =
LT TP el 100% 380kg |O| | x| x| x|O|-
LI ET W 100% 2ke O] - x[x] xJO]—
L ERT W 100% 52kg O] - [ x| x] x O[] —
s R 100% 150kg O] — | x| x|o¥—|—
R EBER (35) W 100% 294ke |O| —| x| x|o¥ —]|—
JEIEBER (45) W 100% 201ke |O| —| x| x|o¥ —]|—
ST BEENo. 1 TR 100% 9 |O|—|X|X]| x |[O]=
LR EEN .. 2 TR 100% 9 |O|—| X[ X[ x [O]=
SEEFASEEN 0. 3 TR 100% 9 e |O|— | X|X]| X O] =
SEEFAEEN.. 4 TR 100% 9 |O|—| X[ X[ x [O]=
SEEFA%EEN .. 5 TR 100% 9 e |O|— | X|X]| X O] =
AT B
(R oy Y P e
AR AREBIRE E LTV D
CREETH DN

CRARE ST D
: BRZER T DA DEEER 2
C N7 AL IR R B (220, 000ppm) A& < . IRA WV LAEBA T HLEERN CHIR S M S Chh ek

FYEEZ TEY . KEFICEL BT S D BENRR N,

BIHL4-7-1-15

EEESRI N
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F5-1 KR T HRBHOBEERENE (BN F2EE) (/2800 (1/2)
20194F5 H REE
AE | » E
WAL R Pk =B s e | TSR R
SRNnEaRnnk
Hie BESITH) i H 7 AR 500mL. X 40 |—|—[—JO[—-[—[—
Wi g H T AR 500ml. X 5 | —|—[—]O|—|—|—
i g H T A 500mL. X 50 |[—|—[—JO[—-[—]—
A7 o L i ) 250ml . X 1w |[—|—-[—-|O|—-[—-]—
T F =) R S 500mL X 6 | —|—|[—]1O|—|—|—
TR i H T AR 500ml X 4 | —|—[—]O|—|—|—
AE )= g H 7 AR 500mL. X 60 |[—|—[—]JO[—[—]—
il i H T AR 500ml X 2 |—|—[—]O|—|—|—
Wifgt F7 V= 4 [ 4 R 100 g X 2 |—|-[—-10|—-[—-1—
~F %P CBHEBA g HZ AR 1L X 2 |—|1—1-10|l—-1—-1-
7L F<vd—)L FuLLT RS AT A 1L X 2 |=|=|=]10]|=|=|—=
e (HESRNER) S A7 A 500mL X 20 [—|—|—|O|—]—|~—
EEe ik i R 1L x 10 | —|-[-]10|—-[—-]—
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5%z A R 5 AR 100mL X 1 |=|—|—10O|—[—|—
O— FI VUK g H T A 500ml. X 4 |—|—[—]JO[—-[—]—
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#10 LRSI EBEROEBECEREHE EHs ST ARLZEROEEEE) (1/2)
& s
55 e R | e MEAERRE e
a 1 2 3 4

1 Eba Y A 300kg| O O — — — —
2 wba iy A 498kg| O O — — — —
3 Eba Y A 495kg| O O — — — —
4 wba iy A 300kg| O O — — — —
5 Eba Y A 900kg| O O — — — —
6 wba iy A 2, 950kg] O O — — — —
7 Eba Y A 980kg| O O — — — —
3 wba iy A 985kg| O O — — — —
9 Eba Y A 972kg| O O — — — —
10 wba iy A 800kg| O O — — — —
11 Eba Y A 300kg| O O — — — —
12 wba iy A 495kg| O O — — — —
13 Eba Y A 300kg| O O — — — —
14 wba iy A 485kg| O O — — — —
15 Eba Y A 498kg| O O — — — —
16 wba iy A 498kg| O O — — — —
17 Eba Y A 498kg| O O — — — —
18 wba iy A 300kg| O O — — — —
19 Eba Y A 400kg| O O — — — —
20 wba iy A 400kg| O O — — — —
21 Eba Y A 498kg| O O — — — —
22 wba iy A 990kg| O O — — — —
23 Eba Y A 978kg| O O — — — —
24 wba iy A 1,000kg] O O — — — —
25 Eba Y A 500kg| O O — — — —
26 wba iy A 500kg| O O — — — —
27 Eba Y A 500kg| O O — — — —
28 wba iy A 700kg| O O — — — —
29 Eba Y A 498kg| O O — — — —
30 wba iy A 600kg| O O — — — —
31 Eba Y A 980kg| O O — — — —
32 wba iy A 400kg| O O — — — —
33 Eba Y A 650kg| O O — — — —
34 wba iy A 300kg| O O — — — —
35 Eba Y A 600kg| O O — — — —
36 wba iy A 400kg| O O — — — —
37 Eba Y A 1,100kg] O O — — — —
38 wba iy A 500kg| O O — — — —
39 Eba Y A 300kg| O O — — — —
40 wba iy A 800kg| O O — — — —
41 Eba Y A 985kg| O O — — — —
42 wba iy A 600kg| O O — — — —
43 Eba Y A 500kg| O O — — — —
44 wba iy A 400kg| O O — — — —
45 Eba Y A 400kg| O O — — — —
46 wba iy A 400kg| O O — — — —
47 Eba Y A 498kg| O O — — — —
48 wba iy A 800kg| O O — — — —
49 Eba Y A 900kg| O O — — — —
50 wba iy A 900kg| O O — — — —
51 Eba Y A 300kg| O O — — — —
52 wba iy A 400kg| O O — — — —
53 Eba Y A 300kg| O O — — — —
54 wba iy A 400kg| O O — — — —
55 Eba Y A 700kg| O O — — — —
56 wba iy A 300kg| O O — — — —
57 Eba Y A 900kg| O O — — — —
53 wba iy A 980kg| O O — — — —
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59 wba iy A 900kg| O — O — — — —
60 Eba Y A 300kg| O — O — — — —
61 wba iy A 500kg| O — O — — — —
62 Eba Y A 400kg| O — O — — — —
63 wba iy A 490kg| O — O — — — —
64 Eba Y A 400kg| O — O — — — —
65 wba iy A 300kg| O — O — — — —
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