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P O IR e
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e e B il
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5 e B Al
<%%§i%%§%%) 740 3.8 W
Su7 VE=THTER S v 660 4.6 WNW
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A 2 R R e g
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%5 3.1.1-3 [ EEHIEMA & BN EER & OMERR (2,74)
(FEJE kil (3 Z)F))

5 3.1.1-3 X EEEAEH AR & B NEER L OMERESK (3,/74)
(FEJH kil (4 5)F))

FePH o O IIHE B IR FEHTTOTART A Z LIEITE EHA,
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%5 3.1.1-3 [ EEHIEMA & BN EER & OMERR (4.74)
(REEAR T Bfin)

PePR - DO FEIHITHEE (AR D FEHTTOTRAT S22 LI TE EE A,
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Dy XATMER E U TEAZEMIC CARICEEZERNH Db O LR L
7=

BN T ER A LR R A 3.1.2-1 RIS, . BN A
R O kL — b & I =R S O A S ERN  ON7 E BAFR A 5 3.1.2-2
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g 105 S 1
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= N % lu E RIPUVREKZ 7 | 1,2u Z—E VR 14
% 3.1.2-1 £ FHHANTEIFEORFERE (2.72)
ey | OISR RE RS fius e
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B = 3
Sis | maeemg | AR | MEET o
(m) (m)
e ) L 3
== S 9 NW ¥
S A T/LE‘v—‘T 110 24 NNW
| N A

% 3.1.2-3 & BARFX RTINS EA O & AT EhJR & O 47 E B4R

@ = o K
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-
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3.1.3 B Hu At [E & IR
KEEEITICE T DHMAEEIRORFEIZ Y 7= - TiX, #5AILFHIR
D FE W 2 MUIH B S A iR T S, ESICHED < JE HAE RO B R K
(2 &0 B AL O BT A BT S AL 2 A L, RS R
NTIALFEWE OERD OB BT ADKAENEZ Z LD b O & HHAEE
RE LT,
BXRLETHEDTT. ALEWEORGIRIEREDO I L, LEDE
DIF R BEFICHRDIBHBHEOH LU FTOEMELE Lz, (B 3 M)
- FW K OV BURE U
- Y Bh %
C EE N AR
AR RN/ ONTEWEZ, 13.1.1 BHABEER] OB %
TR L, MHRICZEICHREBEINIBZAN D 20 &R L,
WA EEIR 2 LR R A 8.1.8-1 RICART, £, KEUHEE
AT & BB ETR & OALEBfR &2 5 3.1.3-2 R LUV 3.1.3-1 IR
ER
pk. FREEE D DB 10km LA K QUEH I, &0 F #L
FUEERATHZFTHIIENZ L 2ERLTWVD,
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%3.1.3-15 #H A [E e IR o FE A S 5
s H 3 e | BRTETECE | IR e
3 AN =u fa=d 3 X1 x1, 2

R 3E I 5 (b2 it 7% (kg) (m) ISR D
4/ PNEO)

B — — — — — —
Bk 15

TH B 1% — — — — - —
ﬁfé; w1 4.7E+01 9.900 ﬁﬁgé;ﬂ% 1
X1 WELLELONZWIERIZOWTIX, RSFICEE

X2 ER., ABBRFELSLZVLE LTI, AT ARBREOMEIE O EN RIA

O @i (Bl Z20E, BiligN o 7 v — b 4)

7#58.1.3-2% KRERFEEHT & B A E IR & DAL E B 4%

S Al A Haib®wE | FB AL | HEEEY2 (m)
KARFE & AT el a2 5 WNW 9,900

1 BT RZF L& LTHMEZRE

X2 0 AT ORI A (R 757 8 == 5% e OV R E ) 6 b
VTV EEEE A ORSTEOICEROE L7 BEEE T H 0 . Bt A [ E P o FF
fili O BRI IF LA & L TR
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3.2 5 A A B W B B O R E
EER ST HMANTTERE L TCERTREAFLTHE L LHERE, 7
YE=T, BERTVUROHEBILERICOWNT, A AP
HRRE LTz, A7 APHEHIW R 2 5 3.2-1 RITRT,
BN ABG#ERIW LM X, B 3.2-1 ISR T B FICESEFHEL
oo T E TR ST O PN AT BN IR O A B T A BE I B O R BT 5 5
255 & 3.2-2 FKITRT,

5 3.2-1 & AN AP W A5 Y fE

A WE G 75 0 A B Rk Wy s e A E AR 4L

i g 50 ppm IDLH &
TE=T 300 ppm IDLH &
= NG 10 ppm 8 BT 7% E
Al 28 54 50 ppm {E BN 3% E
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FELFYE

No v
B IDLH# & % | ABAAVGEHMEREE |
| Yes ! !
EIRAER IO S BB B D [N IDLHIE !
| Yes : :
IDLHEORERLE LT, |y ! !
PRI T DR BE B R — IDLH1E !
LieF—% 2 VT 5, | 5
| No | :
L BAHERESHS  PeS  RAHARE .
No E I

SRS & B IZERE

55 03.2-1 X A 7 A A B e 55 Y

EDEZ

Re
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% 3.22 K AN AVEHWEEERECEZLT (1./4)
(M)

FLELN A
AElcRlbT oL, WEZSEEITZEND
%, IR, REEROKEICR LT, BEMEL RS,
KA ZWANT D& hBERRRE (RADS) % 5| &
BT Zenbs, BETLHE, OERERL, ¥
EB a2t —F | Ba25l&R T8 b5, BEETCRATD

(X< BEORE) LR ERBEICEREOEENT LA T L, fifi
(ICSC:0163, 11H 2016) KEZGER T END D, GEEZRATD
ELiRESIER T ZEND D,

Jifi A E D SEIR X, 2~3BFMRRW T2 £ THbI
WIBANE L, BErE R EELT S, (o
T, K ERBBEDARAI R TH D,

A 50 ppm

B (L) 5 — % 1 B DOLCsofli (=7 A) 1, 108 ppm%E [ Wohlslagell

et al. 1976]
IDLH IDLHfE 50ppmid &k D BMER AFIET — #1253 |
(1994) WTW5A, [Flury and Zernik 1931; Henderson |
ANEDF — & and Haggard 1943; Tab Biol Per 1933]
I e B Ew i o R ek it :F - Jhar S a2 B e
TR,

<

IDLH {E @ 50ppm % A 7 A A PLiE I W L UEME & 35

o1 A0 % G U A D I O AR




% 3.22K AN AVEHWEEEREDCEZLST (2./4)

(7 oE'=7)

ERIE

AL EZ & — 1
(LT < 8 D)
(ICSC:0414, 10H 2013)

YR

ZOWENRBHRIIKIET L, WiGEESIEE T
b DH, ARWEITIR, KR LIOKGEICK L
T, BEMEZ R, BET DL, OENRENL E8
RIEEZIFTZERDDH, WATDH L, ROXGE
WCEBEOEENGE DO ThHoMiKELZF EE T
DB H D,

300 ppm

¥} (LC) T — X

1 REE DLCsofEE (= 7 A) 534,230 ppm% [Kapeg
hian et al. 1982]

IDLH
(1994)
MNEDF — #

IDLHfE300ppmiZ & b D AMEWR AFHMET — & I K5
VW T W %5, [Henderson and Haggard 1943;
Silverman et al 1946]

B R R IX < BEFF AL 0.5-1FF A T300-
500ppmTdH B & HE X4 T 5, [Henderson and

Haggard 1943]

500ppm|Z 3047 Ml 88 S N T AN DO HERF ITB W T
0 %5 0D 28 Ak B OV 46 B 20> & BB O il P 23 it s &
LTV 5 Silverman et al 1946]

IDLHME 23 & 2 23 A AR R 2t 3 2 BN IR S 1
TR0,

<

IDLH fE @ 300ppm & A 7 H AR W L ¥EE &+ 5

 Ip—

A T T AR ] W B HE A R E 0D L1 RO AR L
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% 3.22 K AN AW EEEREDCEZLST (3./4)
(e FZ72Y)

L N A
WAT 5L, IROXE T EORENBL DI TH
EE b EZ Rt —F | bfiKEZSSEZTZE0nHL, RAZERT S

(EHIE < BOLE) L BEMEIRT, A O AR RIS
(ICSC:0281, 11H 2009) HxnbZ enbn, BMETLHE, FBIZEDZ LD
H 5B,
FEYE(H 50 ppm
. ARFR DLCsof (= 7 &) 252 ppm%E [Comstock et
(1352) Bt (L0 7—=% | 1 19541, [Jacobson et al. 1955]
MioF—x [EL
XA RRIC X T 2 B2 EE L T,
H B LB
— 2 T e Y e
NIOSH IDLH %g ppm : WFL B O AVER A BT — X ISR
ARFEE | RATHE |, |

NIRRT A BT HO N TOREHEHE L
W AEEFA2T N (670 A DL EAEEREE)
X EWIR ;- 1945-1971 4F
BFHIX<ERE 78 A:1-10 ppm(FF % 100 ppm) .

A E MR A E %0 1 ppmPL T

e o FE S presy EHRAUY A7 O L, MR, thoX A 705
UEE B BRI | ol IR IE & 7 76 1= 5 o 15 (00 L)
N (ML 5 5 D A i 1L AR BH) (Wald et al. , 1984,
Henschler., 1985)
SR 1945-19714F
BRBEYEE © 1-10ppm (BF % 100ppm)
42T N DVEEE % 2 IR RE BRI B 70 1 . 1971
ENDI982EFE TEMHAE L 2 A, BFEICHEK
TEHEEONDRBEERERD L &5 WIXELA DT
WWBWTHIERBEH L OHWIIZET AL )
-7, (Wald et al.., 1984)
Z OMFFEIL1-10ppmFE E O FE TR TIXfEFE BN R D
HNRNZ EERIEBL TV,

-

10ppm % A 75 4 AP HIlT LI & 95

01 A % a5 v A D I O AR

HREEOIRERHR
(PEfTEE 40 & . 1998)




5 3.22K AN AVEHWEEEREDCEZLST (4./4)

(HE b 2 3 )

ERIE

[E L EE L RN —
(LT < 8 D)
(ICSC: 0067, 64 2015)

WRIRZ, WG EolcsR T LD, TR
BRI BEEZEZ D20 D, EMETEAE
L2Z2LhdD,

IDLH

L

HARPE R A F R

> oA
N A

PR 54

L

TLV-TWA (1543 [
(3 g 39

50ppm

(i

Hazardous Substances
Data Bank (HSDB)
(U.S. National Library
of Medicine “TOXNET
DATABASE” . 2016)

N IESEEY 2

AL ERIEETHY, KECHEEZ 5220
25, 50ppmZ 8 R D e B TUL . BRMUME . FRAME. EE)
BLOHEHBERENDIKETT 5,

50ppm % A 7 A A MW B HEE & 5

01 A X a5 v A D I O AR
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4. SRBEEPFFEEDOTZDOD A7 U —= J7 5
i b PN ] TR e OB AN B B TR & DA TN A DFEAZAE L, B E
B EE IR R R A OV EEER RIS T 5 A A
IR DR & T 5 o
BHANFENJRICOWNTIX, 41K (A FR3LFEL,) 2BEFXTH
A AREDOF M ZITOT, Pi#EEZ 2L LT 5,

F A1 RGIT. MEREFKLOCA TV —=0 FFHl O BES I T 5 %G

5 F BN S E TR | B A B E TR | B AT EL R
5 - 9 ] 4 =8 O A A
X R IRE RF SR O A A
BX TS i) 4 == O A A
RN A X X

LB O 27 U — = 73/l 28 4 B
AN A7) == iz TOd, AREAER L L THEREZIT-
TH Ly,
X 1 A7 Y —=2 7EHlIE R %
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4.1 27 U —=v 7MiM E oE (. I & & O )
3.1 THRESNEE2TORBERIZOVWT, IR TV HELEYWE
OFEEE, Ky E L OB A R ET D,

4.2 HH A ADREEGZORE

BHIN A DO EEPRIC DWW T, FRICT X TORERAESRIBEE L, Y% T
RTOEBIIITEINT-AFBLFVEORERMICEVEET L2HEHN A
DR EHRET D, B, KEOAHEIELFHWEIZHO>NTIE, ERD S b
bR BN RENWZ 7 BREEGL, BRIZKEAWT 2 ERET D,

BARMICITIELZ SEH T 2B, 7o E=T Y 7, e KT T
I 2 v 7 O%4, 220U EOX v 7 REIFIZKZWT 5 &, TR
CEVIRENMET T2 &Ik, BREREMMELS DO, T Z R
L. #HliH s T O E T A EHIB R EM RN R R E D2 v 7 Bz
LizbDEd 5,

¥, BN ANFAE LIS, ZERICHEZ BT o & LT,
BIAR 7T O LB VIER OBV EZFEM LB E L, PRl 338 L3558 L7
U,

4.3 F# A A O o FAl

BEMR Z &S, AmlbFWE OMER &K ORERIED S TP & %2 18 E
L. A@EAADOBRAFFE Y720 O R ~O K & & OV o fikie R i 2 7F
i 5, 2B, WKIZOWTIE, ERNICKAW LS &3, HErmfE, R
L, BB LA RTEET LD LT D,

Fo. —HOFEMF 7 oOWnTIEL, B 7T IR TR BIIC K & B E
THRMEE LT, BNCLDAEFRT ADRARLBED BRI L., A
O NMEMEZHFEL., EHEE L TAZ U —=2 73 li % £t L 7=,

AL TWE ORIEFEOFAMIL, CH [Modeling Hydrochloric Acid
Evaporation in ALOHA | (27> TiTW, ATFICEHAERXZRT, 2, 5l
812 TRT



E = Ax Ky x (222)(kgls) ...(4-1)
- WE B ER Ky

7 1 2
Ky = 0.0048 X Us x Z75 x S, 3(m/s) ...(4-2)
Se = Dl ...(4-3)
M

DM = DH20 X %(mz/S) ...(4'4)

Wm

T 1.75
Dy,o = Dy X (273_15) (m2/s) ...(4-5)

- R BEM EEC
E.=— (‘;—) In (1 - 5—) x E(kg/s) ...(4-6)

E &% E(kgls)

Ec : fliEZ& % #(kg/s)

A HEHEFE(m2)

Ru : L8 O W E B 8% % (m/s)
Mw : {bFWE D4y F & (kg/kmol)
P. : K&K /*E(Pa)

Py ALFWE D53 (Pa)

R : 7 AE#(I/kmol - K)

T :EEX

U : E#(m/s)

Z :HEEZm)

Sc tfbLFEMEDT = I v MK

v ERE LR B (m2/s)

Du : L= E D 53 1 P58 FR H (m2/s)
Dugo : RETE), JENP(Pa)iZ BT 5 KD 55 1P A% £ (m2/s)
Mwnz0 : K D455 1 & (kg/kmol)

Mwn : {LZ2W'E @ 45+ & (kg/kmol)
Do : KOPEH LRI (=2.2x105m2/s)
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4.4 RKILH S O L O FF A
5 - 7 A 2 S AR AR R M OVEE SRR M S T O R B & RRAM L. T ER - XS
EE B O R T OWREZFNT 5, O, TR 4 5 2 A R AR T o
BEEDOHFEN AN, A H 2R 5 O H K 22 TR R AR O @ i E LT — R TR
FHRHEAEFICRVIAEND EIRET S,

4.4.1 JE7- 0P A =R A A BT A AR
JEL -0 A =R A AR BRI A & LT, HR R T A SR R ONER AR S IR AT D Ak &
WMAODZERET D,

4.4.2 J5U1- 4 AR 28 28 A6 BEAG R R OV EE 22 B 1R M C oD IR B ETA

KREPEROFAM L, T3 BB T sk O 2 2T I3 2 K445
1 ORZIEHEOFMTH 5 @-7) X V(4-8-1,2) U fE v, FH TR
ExBHMNT 2,

FEATICH WV DRGSR MIL, RERFEEINTOLRMATITHEHN L TV Dd R4
(2010 - 1 H~2010 412 H) & 75, ¥EKZIL, SRR EME
L LI F oMEABEICLY, Ei 104 (2006 4 1 H ~2016 4
12 A (2010 FF1EFR<)) ORBT —F LWL TREIT RN & &
WLTWD, GEMIZAH 9 22 M)

Fo, KICRERRE AR CLIEENDL LI HEAICIE. This
BLTWD,
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2/Q =250/ o8 - (4T)

Qi = - exp(—55)...(4-8-1) (R E 5 L2V 518)

T+ Oyj 0z * Uj 20,2

1
T YNyi © Xzi Ui

cexp (- o). (4-8-2) (EEEBE ZHT 25 8)

2
2 Zzi

x/Q)i =

X/Q = 325N B Ak e TR oD A et IR E (s/m3)
T o FE50 Ak e 55 [ (h)
(/Q); = RFZIIZ 38 1T D FHXF R (s/m3)

@0i P AR B W TR RN YZ A dIZH 5 & & 6,=1

P AU W TRA 2N B 5% T ALAIC R & & 46, =0

oy : MR F T DIE DA Oy F I OILR Y D/3F7 2 — % (m)
0y BEZIC BT B IESA D2 i OHEN Y D3 F A —F (m)
U; : FEZIIC 81 % EE#E (m/s)

H : RO A% E & (m)

cA\1/2

Zyi + (o +5)
1/2

Zzi : (O-Zi2 +%)

A BRSO R 5 A 0 5 1 R (m?2)
c : BIRER %K
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4.4.3 JEHER « KFAEEE O WA O iR EREAD
Q- XV REB LHEBELZH W T, EiE - FRAEE ORKH
DEBH APEEZTMT 5, FMI Y7 > TiE, £ TN E %2 64
5. AAVRIEEDOFMITUA-DRNEHNTEBT 5, FEMAIC0T 5 EE
E. FRIEOWT/RI WG N BIEIZIE 7 R BLHE 97%I12 %72 5
x5,

Copm = - X 224 X ——x 10%(ppm) ...(4-9)
C=E x%(kg/m?’) ...(4-10-1) (AR A B AL 7 E O FFA)
C = qow X%(kg/m?’) ..(4-10-2) (T 2R A B AL E O FEAm)
Cppm : #M5IE E (ppm)
C : %R (kg/m3)=(g/L)
M : #)'&d D 4y 1 & (g/mol)
T : & (K)
E : 7%% % (kg/s)
qow : B &= H R kgl/s)
%: R et i B (s/m3)

(4-9)UZ LV BEH U724V KR E 2 v T, il 8 =8 K VB SR T OR
AT O AMNK A D N E BRI B T A H B ARE 279 5,
ZolE FMANGR T, FMEREBEERE ZRBATTERNE LD
J& AR D 1 5L M OV O BEE H AL BN AL O E ETR N EE D D5 A
18 = OREEI2 D OHFLE EOREDOHAEEEAERT 5,

BHRIZOVWTIE, ZXPICnBEOABRT AR 256, (4-11)Ric
X0, HEHEHBETARED, TNENOH BT AP H#H W AT 5
HEOFERMLT 5,

[=ﬂ+2+...+ﬂ+...+& ...(4_11)
T, Ty T; Tn

Ci: AT AIDEE
Ti : AN AL H 75 A A # ] b7 5 Al
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4.4.3.1 Bl P [ E P K OV Hi A1 [ 7 R

RKIEBEEAm I 1) 2 e S ik & 5 4.4.3.1-1 12”7,

TH N [ E RS K D A B AR O FEAR S R K& OVREAR RS SR 2 5
4.4.3.1-2 RN DB 4.4.3.1-4 RITRT,

B E EVR S L DA A YR EE O FEAM S A K OVFEAI RS 2R 2 5
4.4.3.1-5 RITRT,

B i PN [ E R R OV A [ E TR K D A ARE A LS DY
TAERAEE 4.4.3.1-6 RN OE 4.4.3.1-8 RITRT,

4.4.3.2 HrHb PN AT R
HHNFTENRIC O W TR EFMETL T, #EEEEr S Z L
THHST 5,

4.5 XFRFE AR D K iE

L E DR o R R . il = o S VKB B BRI KT O 4 SHA |
MO EEEEM SIS T 208830 AREIL, Wb A 70 AR5 AL 1
BT H2EEOMN 1 ZBBE LN 2R L, o, R AFEHE=E
SR AR T 54 7 A AR OB W L EE IS 9 2 BE ofmA 1
EHAIRNIT END, MREEZEZE LR I E SN O R EFAM (52-
IKD“5 . Bl A B (P EELZE L CE)”) ITRETH D,
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H4.4.3.1-1F KRRILEEHAMIC I T 2 L@ RMF

HH S S
— 56 M R R I B DR | i r e
gﬁﬁiiv BB 5 K%t okA figz@mmﬂ%%%ﬁb
; B D BRI 2SI RV B i
KRBT IC B 5 SR & L T 5 P %
KRBT x| 1EEOLET — 4 REFHREChH D&MD
(201041 H ~20104E12H) R IE
" R TP ik 0% o R
dooen | 1 BHCBIT 5 kg OAR
EPE I Y o B AT 258 o 72 9
BREBREC | FAR L Cl A OME | . . . .
WO S | R R B LS e A FIRSNIL LB Y B
AR EBEE | = b B L<97% | H4 FErsntEh 0 aE
REE= AL | EET D EET~=REE R

U BE D FFAG A3

R R BRI R SR T
O B 22 R 1 1 R

A RlZRshizEBY

Re
il
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f Doy aR
(FFAMh S:14)
RT A —H X EME ik
i AR 2K 1 AWMz B — hOBEERT A X
v MRS I, RBDOEAE 05 &L
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#F1 HEREAICHBIT 2 EERE R R
2 R ! =)
i = A 2
(1) 3u AF—Lzar"—X B
U - 3T —Ev R <0.1 m/s
b RSOV S VY
(2) 4u AF—L T N—X B .
e s - 4 S —E R 0.1 m/s
b RTUIRRE T /
3.5
(3) 3u L 9 BRI, 5 2 53 A T <0.1 m/s e
(4) 4u X O FEHREENZ 4 SRR TR E <0.1 m/s
(5) FEMLIEETETAIZ 7 BEFEALER AL )2 <0.1 m/s
(6) b2 E PEsAlRIR & > 7 BEFEALER AL )2 <0.1 m/s

%1 HEZROBH FIRMHEIX 0.1 m/s TH D, HIEITEESITV., BEHOBREEIZHT=-

TlE, B TIRAMOBE1Z 0.1 m/s & L TESEAZEE L TW5D,

X2 REAMEH T, M bR E A 35T 2 B EUE DA R A R

2. 2 FEENIRE
2. 2. 1 HESS

MEZ 7 Y7L, IREZHEL TWARWZ b, EENICBIT A4
R E DRIBZEZET D720, B NI UV BRERIERICIRE N E %2 32 L
TWb 1, 25FHBIRA 7—DFT— X 2 LT,
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2. 2.

A AR

EERMIEDONER RE X 21T, BEHICRBT2ERBANOIEEIL. /M5
&L T—3.0CTHY ., REENNISN & 2R LT,

#2 HEBICBIAEBRENEENTEHEE (H30 F£%E)

1,2 SRR A 7 —=*!

(&

) SRR

1R 20.5°C

23.56C

* 1

X2 PEIRHLA

2. 3

bt N7 U URENTEICBT 5506,

R

JEGHR ERE SR A VT, R EEEE LT,
7RFEFIX, 30k TModeling Hydrochloric Acid Evaporation in ALOHA |

WZHEUY,

TROXTIMETE 5,

E = Ax Ky x (“22)(kg/s) ...(41)

- VE RS BRI Ky

7 1 2
Ky = 0.0048 X Us x Z73 x S, 3(m/s) ...(4-2)

Sc=-= (43)

M

DM = DH20 X %(mz/S) ...(4-4)

Wm

T 1.75
Dh,o0 = Do X (273_15) (m2/s) ...(4-5)

Eo=—(2)m(1- ;’—a) x E(kg/s) +-(4-6)

Py

E : 7Z&%F(kg/s)
Ec : #iiEZ&FF(kg/s)
A HEEE(m2)
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Ku AL E O W E R B R % (m/s)

Mw b=’ o 4y 1 E:(kg/kmol)
Py ALFE D5y 1+ (Pa)

R : HAEE(I/kmol - K)

T : & (K)

U : JE 3 (m/s)

y/ : HEE 22 (m)

Sc ALFEWE DY 2 2 v MK

v : BRGPEAR £ (m2/s)

Dum AL E O Sy - IEHARE (m2/s)

Du20 ARETE)., JEHPy P D KD Gy F-HEEt% 5 (m2/s)
Mwnzo : KDy 1 E(kg/kmol)

Mwnm  : {LFWE D51 E(kg/kmol)

Do : IKDOIEE AR E(=2.2%105m?/s)

=)

2T, R, WEBEMRE KM OUIEIZEEYS L, 0.1m/s GUIEREFRD
e

Us=0.17 L 72 %, —J7. 3.5mls GERIEHEE) OB

\na]

RKRAE) @

7
Us=2.6 £72%,

o T, ZRIERIL, BAMTR LT, 1/I0 LA F &7 5,

Fo0 BEE, DX EU-B)RCBIT A THICHY TS EEBIZ, HEP
v BHERE Y DIREDOEEE T, THHRT A— b IER A G
SEMIT % & . ARFERIT. Te x e0056(T-273.15) |~ Ly (|5 7

SRR 20.5°C (THMERNIRE) OHya . Ts x 0056(T-273.15) —g 06
WRIR 23.5°C (EHMVAIR) TH. Ts x 0056(T-273.15) —g 55 L 727

BeoT. REAEVEETLRBRNORRESRIT, BIMCRHL T 0.84 [
ThO ., HERRICKIETEBIT, B B LS,

T2, AW, BROEFICENY ., HEABRESND Z Lo
B, KEPICS RIS N DB ZEAR< . BEDES RiAte = & 2 HE
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X BRI DIRFER DB 2 T7
JEGEAY 0 m/s DA TS, REN HARFE LI ATRE AR 2B /) & L
THTIHIZ L > TBET 528, ZHUIEIC X 2802 5 58 L 72 Rid O 74T
XTI TE R0,
22U, PR ORI X 2B RIS T/ha < 99EEF (0.1 m/s)
TR X 2BRD 7 T L U SRR TH L Z b, 3 FIEBD AT X
HBENT, BHERRFOBRICRE R BE 525 LidhneEERLbN S,

HWlE (34wt%) ZHNZHERT 2 & BTN D &3 0 MEERE D 45 F K o A
L ABEN R A EE LA RIT, RO L ABTEZE LR RD
$1/10 TH Y . FHEEECIXRIZ X DRSS TR L KR TH B,

O MEEE (0 m/s) DEBEBGE T v 7 OFEANZTET ML, @7
K ON4-8)UTRT &3 0 AL EFE Y 72 D OARFE R LT L 7=,
ZTORER 1 RE, 20°C, HlE (34wt%) DA, BEAmEYS =Y D&
FERITH 1.7x105kg/s - m2 L 72 5,

@ F5EEF (0.1 m/s) ORUC KL 2BMEEZRE TS L. FLEL 1RE,
20°C. Ml (34wt%) OG. HALERE 272D OZKIERITAK 8.5%X1075
kgls *m2&72%,

F==Dy= (47

F o HEALEEY 7Y 023 F(kg/s + m2)
Dum : ALFWE D5y T L EERE (m2/s)

g—i DB EEE AR (kg/m3)/m)

PyMy, -
C=—r ...(4-8)

C : EHERE(kg/m3)

Py ALFWE D53 (Pa)

Mw : b8 D551 E(kg/kmol)
R : HRE%(I/kmol + K)

T :EEK)
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(B R5o) e W, PER T 7 R D RS, AR

) W EN D, HER T 7 T L A AR R

du LOFIEER |y LT, V180 A FH2 L5, SHIT, HE
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) )ESNTED., IR WERCITE RN
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s FPE RN D7 < . EENRA VLTS, HE
T sy e E CORMEARAL < R T
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IR RO RR D 52 B R
1 BERENADJLHIZ SN T
N7 MERFITER LV D TEDIREVEEET A (N7 v biiE O E
IF22R DK 5 %) THH-D, BFICKEICHZ WV LB E, FRBAERIT
EREL T AN TR E LEE< . KIS BN S R CH R AT 2R D A8,
IRFE Of%E & & b IR A IR, RS 5, (K 1ZH)
(a) WA VVERZDREE
JERCT B H AORIE CTEE T I ER 2 B X AR N L, KEFRIZIA
Do TN,
(b) AW HHE < FE 2 FME L7z kg
KM (MRAT) ICHERICRERREE TR T 7=, JEHDOZER
DBIAFDOEBIT/NS <, MIEEMN S OBEZITT <725,
(c) AW RE R0 L 72k g
TR ZNTT ASDJEFD B ONEL B OB TEE T IS b ILE i 2
0. WEICEEET AL L TOWEEZ R, I, RSN 5,

(a) immediately after spill....... effect of gravity flow is large.
entrainsent 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.

I_ 354141

(¢) enough time later after ....... approaching the behavior of
the spill trace gas dispersion

,,,,c'::z'?"“qﬁ ;’
ﬂ—————/ ’ .
e

Fig. 3. Dispersion of vapor cloud of the cryogenic liquefied gas
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(RERIGGF2EE F 278 F 15 P.12-22 (1992) )
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*9  REFEEHTOEEHIEEEL (Botsh HiE) (1,/77)

GRS Ao R B RS
wE| M 4| MR 7
a b 1 2 3 x4
1 LPG 300kg | O — O _ _ _
2 LPG 400kg | O — ® - _ _
3 LPG 400kg | O — ® - _ _
4 LPG 300kg | O — ® - _ _
5 LPG 400kg | O — ® - _ _
6 LPG 800kg | O — O — _ —
7 LPG 1,500kg | O — ® - — _
8 LPG 500kg | O — O — _ —
9 LPG 500kg | O — ® - _ _
10 LPG 950kg | O — O _ - —
11 LPG 450kg | O — O - — _
12 LPG 500kg | O — O - — _
13 LPG 400kg | O — O - _ _
14 LPG 400kg | O — ® - _ _
15 LPG 600kg | O e _ _ _
16 LPG 800kg | O e — _ _
17 LPG 800kg | O — ® - _ _
18 LPG 300kg | O — ® - _ _
19 LPG 300kg | O e — _ _
20 LPG 800kg | O — ® - _ _
21 LPG 500kg | O — O — _ _
22 LPG 700kg | O — ® - _ _
23 LPG 400kg | O — O _ _ _
24 LPG 300kg | O — O — _ _
25 LPG 300kg | O — ® - _ _
26 LPG — ® — O — _ _
27 LPG 300kg | O — O _ _ —
a : HALT 5
b: 7wy td s
1 RU_FERESINTND
2 - REHTHL)
3 BRIREINTND
4 BARZER T O NRA~D BN T2

RHE 4-7-1-21
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*9  REFEEHTOEEHIEEEL (Botsh HiE) (2./7)

BIHE 4-7-1-22

Gy EEkewsESicsal RS
®E| B 4| KRR 7
a | b | 1| 2|3 W

28 LPG 100kg | O — O — _ B
29 LPG 300kg | O — O — _ B
30 LPG 400kg | O — O — _ _
31 LPG 400kg | O — O — _ B
32 LPG 600kg | O — O — — _
33 LPG 300kg | O _ O . — B
34 LPG 400kg | O — O — _ B
35 LPG 400kg | O — O — _ _
36 LPG 400kg | O — O — _ B
37 LPG 400kg | O — O — _ _
38 LPG 400kg | O — O — _ B
39 LPG 400kg | O — O — _ B
40 LPG 300kg | O _ O _ B B
41 LPG 500kg | O — O — _ B
42 LPG 800kg | O _ O _ B B
43 LPG 960kg | O — O — _ B
44 LPG 800kg | O — O — _ B
45 LPG 500kg | O — O — _ B
46 LPG 300kg | O — O _ - B
47 LPG 300kg | O — O — _ B
48 LPG 300kg | O _ O _ B —
49 LPG 400kg | O — O — _ B
50 LPG 300kg | O _ O - B B
51 LPG 960kg | O _ O _ B —
52 LPG 400kg | O — O — _ B
53 LPG 500kg | O _ O - B B
54 LPG 400kg | O — O — _ B

a : HAMET D

b =7 YT D

1 RUABIRESI TN D

2 RFEHTH D2

3 BRNICREEN TN

4 : BIRRZER T O AKRA~D BN 72\
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*9  REFEEHTOEEHIEEEL (Botsh HEiiE) (3./7)

RHE 4-7-1-23

GRS Ao R B RS
oy AT My B i
a | b |1 | 2|3 e
55 LPG 300kg | O _ O . — B
56 LPG 2,000kg | O — O — —_ _
57 LPG 800kg | O _ O . — B
58 LPG 500kg | O — O — _ -
59 LPG 800kg | O — O _ _ _
60 LPG 300kg | O _ O . — B
61 LPG 900kg | O — O — _ -
62 LPG 2,830kg | O — O — — —
63 O _ O — — ~
64 O _ O — ~ -
65 O _ O — ~ ~
66 O _ O — — ~
67 O _ O B — B
68 O _ O — — ~
TN
69 B2 L ) - — 5 - — -
(LPG&HE | B/ L
70 L O _ O — ~ ~
7€)
71 O _ O — ~ ~
72 O _ O — — ~
73 O _ O — — ~
74 O _ O — — ~
75 O _ O — — ~
76 O _ O — ~ ~
77 LPG 40kg | O — O _ _ B
78 LPG 500kg | O _ O - B B
79 LPG 300kg | O — O _ _ B
80 LPG 100kg | O — O _ _ B
81 LPG 450kg | O — O _ _ B
a : WAL D
b =7 a5
1R RFRESNTND
2 EHTH L)
3 BNIRREINLTWD
4 BAMZER T O NEA~D B 720
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BIHE 4-7-1-24

9 REGEEITOEEREHEL (Bthdt  HRhE) (477)
Gt TRk Sk E
®H| M 4| KRR 7
a b 1 2 3 PIE S

82 LPG 600kg | O _ O _ - —
83 LPG 100kg | O — O — — _
84 LPG 600kg| O | — | O | — | — _
85 LPG 400kg | O — O — — _
86 LPG 800kg | O _ O _ B —
87 LPG 40kg | O — O — _ _
88 LPG 1,300kg | O — O — - _
89 LPG 100kg | O — O — — _
90 LPG 100kg | O — O - _ _
91 LPG 200kg | O — O — — _
92 LPG 500kg | O — O - _ _
93 LPG 600kg | O — O - _ _
94 LPG 100kg | O — O _ _ B
95 LPG 600kg | O — O - _ _
96 LPG 200kg | O — O — — _
97 LPG 100kg | O — O - _ _
98 LPG 200kg | O — O - _ _
99 LPG 200kg | O — O - _ _

100 LPG 300kg | O — O _ B B

101 LPG 200kg | O — O - _ _

102 LPG 100kg | O — O — _ _

103 LPG 200kg | O — O - _ _

104 LPG 500kg | O — O _ - B

105 LPG 300kg | O — O _ B B

106 LPG 100kg| O | — | O | — | — _

107 LPG 100kg | O — O — — _

108 LPG 40kg | O — O - _ _
a : AT 5

b :x=7uay kT 5

1R AFIRESLTND

2 1 WIEHTH LD

3 BAICREESN TS

4 @ BAKZER TONE~D R 720
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*9  REFEEHTOEEHIEEEL (Botsh HEiiE) (5./77)

Gy EEkewsESicsal RS
®E| B 4| KRR 7
a | b | 1| 2|3 W
109 LPG 400kg | O — O — _ _
110 LPG 400kg | O — O — _ B
111 LPG 400kg| O | — | O | — _ ~
112 LPG 300kg | O — O — _ B
113 LPG 200kg | O — O — _ _
114 LPG 300kg| O | — | O | — — ~
115 LPG 300kg | O — O — _ B
116 LPG 300kg | O _ O _ B B
117 LPG 600kg | O — O — _ B
118 LPG 300kg | O _ O _ B B
119 LPG 250kg | O — O — _ B
120 LPG 400kg | O — O — _ B
121 LPG 500kg | O _ O _ B B
122 LPG 400kg | O — O — _ B
123 LPG 400kg | O — O — _ _
124 LPG 400kg | O — O — _ B
125 LPG 600kg | O — O — _ B
126 LPG 600kg | O — O — _ B
127 LPG 300kg | O _ O _ B —
128 LPG 300kg | O — O — _ B
129 LPG 500kg | O _ O _ B —
130 LPG 504kg | O — O — _ B
131 LPG 5056kg | O _ O _ B ~
132 LPG 200kg | O — O — _ B
133 LPG 300kg | O — O — _ B
134 LPG 300kg | O _ O _ B —
135 LPG 300kg | O — O — _ B
a : AAET D
b7 R LTS
1 R _REIRE ST D
2 HRIEHTH L
3 BAKKRESR TN
4 1 BRRCZERE T O AR~ BN 72

BHE 4-7-1-25
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*9  REFEEHTOEEHIEEEL (Botst HiE) (6./7)

RIHE 4-7-1-26

Gy EEkewsESicsal RS
®E| B 4| KRR 7
a | b | 1| 2| 3 W
136 LPG 300kg | O _ O . — B
137 LPG 400kg | O — O — _ B
138 LPG 900kg | O _ O . — B
139 LPG 300kg | O — O — _ B
140 LPG 400kg| O | — | O | — _ _
141 LPG 600kg| O | — | o | — — ~
142 LPG 700kg | O — O — _ B
143 LPG 700kg | O _ O _ B B
144 LPG 400kg | O — O — _ B
145 LPG 500kg | O _ O _ B B
146 LPG 980kg | O — O — _ B
147 LPG 300kg | O — O — _ B
148 LPG 400kg| O | — | O | — _ ~
149 LPG 300kg | O — O — _ B
150 LPG 600kg | O _ O . B B
151 LPG 300kg | O — O — _ B
152 LPG 300kg | O — O — _ B
153 LPG 800kg | O — O — _ B
154 LPG 400kg| O | — | O | — | — _
155 LPG 300kg | O — O — _ B
156 LPG 500kg | O _ O _ B —
157 LPG 400kg | O — O — _ B
158 LPG 900kg | O _ O - B B
159 LPG 400kg| O | — | O | — | — _
160 LPG 300kg | O — O — _ B
161 LPG 400kg| O | — | O | — | — _
162 LPG 300kg | O — O — _ B
a : AAET D
b :x=7a YT S
1 R ARFRE ST D
2 REHTHL D
3 BAKKRESR TN
4 BAIRZER T O NE~DEEN 72
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*9  KRERFEEFTOBEPEEHEE (Bt

HBGE) (7.77)

BIHE 4-7-1-27

e Gt Ao R B RS
&5 M % Rk & "
a b 1 2 3 P
163 LPG 300kg | O _ O . — B
164 LPG 300kg O — O _ _ B
165 LPG 1,300kg| O | — | O | — | — B
166 LPG 498kg O — O _ _ B
167 LPG a00kg| O | — | o | = | = ~
168 LPG 500kg | O _ O . — B
169 LPG 400kg O — O _ _ B
170 LPG 300kg | O _ O . — B
171 7TEFLv 120kg| O | — | O | = | — ~
172| 7EFLU kgl O | - | O | = | = -
173 R 5 3 400kg | X X _ _ _ B
&2 g
17g | ERPRSTL G ookg| x| x| - | - | - B
&2 WUURE

a : AT D

b =7 wY TS

1 R REFEIRE ST D

2 WEETHLN

3 BHNICRRE SN TS

4 BHRRZER TO MNEA~D BN 720
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#£10 KEFEFTOBECEIRIEIREL G @ET ARZE)
A7 AT A A ot S g R
T A2 e /) i fﬂ
a b 1 2 3 pSE3
1| ikfulz=4 5,118kg | O — o | - | - _
2| 7Sy 19,754kg | O — o | - | - —
3 | W blEF 511.3m3| O — o | — | — _
ABER e S 280m3| O — o | = | = _
5| Wb b =% 24m3| O — X X X PO
6 | MfbiRFE 4.8t O — o | - | - _
7| M bR 4.8t| O — o | - | - _
8 | Wk —~ ol = o] =]-=- —
a : AT D
b7 a3
1 RURFEIREINTVD
2 . REHTHDLIN
3 BAIRRE SN TWND
4 : BAIRZERI T O AEA~DEER 2
Bk 4-7-1-28
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EEZTWVD,
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BIHE 4-9
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