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2003 it T 14 2 54 4 47 0 79 0 71 2 79
AR 27.76]  0.37] 7.00] 2.74] 3.88] 0.00] 9.90] 0.00] 8.68] 15.86] 10.57
it % % 5043| 54755| 77136 14609] 121073 1573] 79794 12560] 81812 1261 74746
s 14 33 6 1 0 1 0 10 0 37 0 107
AR | 66.00 1.11 0.13] 0.00[ 0.08] 0.00 1.26]  0.00] 4.61 0.00] 14.40
2004 e 4 11 2 40 10 64 0 65 0 84 6 77
JE R 22.00f 0.37] 5.29] 7.00] 5.36] 0.00] 8.19] 0.00] 10.46] 48.43| 10.36
it 3% 5 5000 54133| 75624| 14284] 119298 1498| 79365 12258| 80279 1239 74294
s 45 27 2 4 0 0 0 7 0 26 0 122
JE AR 54.15[  0.37] 0.54] 0.00[ 0.00] 0.00] 0.89] 0.00] 3.31 0.00] 16.55
2005 it 3 10 1 61 3 76 0 73 1 81 6 80
FEAE R 20.06[ 0.19] 8.22] 2.15] 6.50] 0.00[ 9.33] 0.83] 10.31| 48.82| 10.86
it 5% 5k 4986| 53835| 74248 13982 116835 1431] 78249 11990| 78556 1229] 73698
55 3 35 0 3 0 1 0 5 0 40 0 139
FEAER 70. 30 0.00 0.41 0.00 0.09 0.00 0.65 0. 00 5.19 0.00[ 19.07
2006 .- 1E% 19 0 52 5 71 1 66 0 78 8 75
AR 38.16[ 0.00] 7.12] 3.65] 6.22] 7.29] 8.53] 0.00] 10.12] 64.72] 10.29
it 5% % 4979 53334| 72984| 13709 114085 1372| 77386 11827| 77107 1236] 72906
K5 14 27 5 4 0 0 0 1 0 27 1 104
FE AR 53.65[  0.94] 0.56] 0.00] 0.00] 0.00[ 0.13] 0.00] 3.56] 8.20] 14.53
2007 P % 20 0 94 12 78 0 56 0 75 11 88
¥ AR 39.74  0.00] 13.10] 9.02] 7.04] 0.00[ 7.37] 0.00] 9.89] 90.24] 12.29
it 7% % 5033 53267| 71757 13299] 110801 1296] 76012 11563| 75848 1219 71598
s % A 23 4 5 0 0 0 1 0 27 0 116
F/ESR | 45.51 0.75]  0.71 0.00 0.00] 0.00] 0.13] 0.00] 3.65] 0.00] 16.44
2008 - % 17 1 52 6 65 0 62 0 84 7 90
AR 33.64[ 0.19] 7.38] 4.65] 6.02] 0.00] 8.34] 0.00] 11.36] 57.80] 12.75
it 3% 5 5054 52996] 70470 12905]| 107932 1234 74297 11373] 73956 1211 70565
K5 T 30 1 4 0 0 0 4 0 30 0 93
AR 58. 81 0.19] 0.58] 0.00] 0.00] 0.00[ 0.55] 0.00] 4.18[ 0.00| 13.41
2009 e 4% 19 1 49 6 54 0 68 1 67 9 86
JE R 37.250  0.19] 7.06] 4.79] 5.15] 0.00[ 9.42] 0.89] 9.34] 74.88] 12.40
it 3% 5 5101 52807| 69403 12515 104897 1189| 72219 11185| 71756 1202| 69363
s 4% 40 2 1 0 0 0 4 0 29 0 103
AR 78.29[  0.38] 0.15] 0.00] 0.00] 0.00] 0.57] 0.00] 4.16] 0.00] 15.09
2010 it % 16 2 56 3 55 0 42 3 69 9 102
JEAER 31.32[  0.38] 8.20] 2.45] 5.39] 0.00] 5.99] 2.70] 9.90| 75.69| 14.95
it 7% % 5109] 52300] 68293 12220] 102095 1155| 70074 11123] 69727 1189| 68242
55 3 30 6 2 0 0 0 2 0 29 1 119
FEAER 58. 75 1.16] 0.30[ 0.00] o0.00] 0.00[ 0.29] o0.00] 4.28] 8.51] 17.73
2011 .- 1E% 26 1 62 8 55 0 52 2 79 16 95
AR 50.92[ 0.19] 9.23] 6.74] 5.55| 0.00] 7.58 1.81] 11.67] 136.17| 14.16
it 3% 5 5106 51881| 67178 11868| 99024 1122] 68568 11037] 67707 1175 67109
a5 % 27 2 5 1 0 0 6 0 29 0 128
FE AR 52.93[  0.39] 0.76] 0.86] 0.00] 0.00[ 0.88] 0.00] 4.38] 0.00] 19.36
2012 R T4 25 1 81 6 48 0 48 0 59 11 96
RS | 49.01 0.20] 12.28] 5.16] 5.01 0.00] 7.05] 0.00] 8.91] 95.49] 14.52
it 3% % 5101 51196] 65952 11622| 95764 1099| 68082 10874| 66189 1152 66125
s % A 296 30 31 1 2 0 51 0 312 2 1142
- ¥ AR 58.60[ 0.57] 0.44] 0.09] 0.02] 0.00] 0.67] 0.00] 4.20 1.67| 16.14
! R T 177 11 601 63 613 1 611 7 747 85 868
AR 34.98[  0.21 8.49] 4.84] 5.61 0.73]  8.17] 0.62] 10.06] 70.81] 12.31
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i fi g i 3% (B fEIRAEMiGE b B Te) &
FE ) 0 =N BN s BN E s Bk — & A
) S i T J ik PIT Jjisk PIT B Pir B A Pip it 7%
K 10 0 3 0 0 20 3
oo 0 0 0 0 0 1 0
2003 |JRi 9 1 24 2 2 17 5
Z D 2 0 17 0 0 3 0
&t 21 1 44 2 2 41 8
KK 14 0 0 0 0 15 1
i 1 0 0 0 0 0 0
2004 |JRIR 11 0 9 0 5 18 3
Z D 0 0 3 0 0 3 2
&3t 26 0 12 0 5 36 6
Kk 7 1 1 0 0 23 0
38 1 0 0 0 0 1 0
2005 Ui 3 1 16 1 4 12 8
Z D 2 0 1 0 0 0 0
aEk 18 2 18 1 4 36 8
X5 20 0 3 0 0 23 4
oo 4 0 0 0 0 7 0
2006 7RI 22 0 23 2 6 22 2
Z D 4 0 3 0 0 0 1
&t 50 0 29 2 6 52 7
K 12 0 2 1 0 20 0
1B % 1 0 0 0 0 3 0
2007 IR 21 0 49 0 8 22 9
Z DAt 2 0 8 1 1 2 1
&5 36 0 59 2 9 47 10
K 10 0 3 0 0 20 2
I8 1 0 0 0 0 5 0
2008 [Jid 26 0 22 1 5 25 2
Z D 2 0 5 0 1 3 2
ot 39 0 30 1 6 53 6
K 16 0 4 0 0 18 1
8% 2 0 0 0 0 3 0
2009 [ 21 0 23 1 8 28 1
Z D, 1 0 2 0 0 1 2
&t 40 0 29 1 8 50 4
KK 21 0 1 0 0 20 1
S % 0 0 0 0 0 1 1
2010 |JyED 17 0 27 0 8 33 4
Z Dl 0 0 2 0 0 2 1
&5 38 0 30 0 8 56 7
Kk 11 1 0 0 1 22 1
Jak %8 2 0 1 0 0 1 0
2011 Uil 21 0 31 0 8 23 6
Z D 1 2 0 0 1 3 1
aEk 35 3 32 0 10 49 8
Kk 11 0 3 0 0 28 3
3% 2 0 0 0 0 1 0
2012 |JRiR 22 0 44 4 5 30 1
Z D 2 0 6 0 1 1 0
&3t 37 0 53 4 6 60 4
K 132 2 20 1 1 209 16
IR % 14 0 1 0 0 23 1
B ke 178 2 268 11 59 230 41
Z Ol 16 2 47 1 4 18 10
43t 340 6 336 13 64 480 68
it 3% B 1,472 2,476 19, 389 307 962 5,872 2, 440
KK 89. 67 0.81 1.03 3.26 1. 04 35. 59 6.56
i 1§ % 9.51 0. 00 0. 05 0. 00 0.00 3.92 0.41
e/l TR 120.92 0.81 13.82 35. 83 61.33 39.17 16. 80
Z Ol 10. 87 0.81 2. 42 3.26 4.16 3.07 4. 10
&t 230. 98 2.42 17.33 42. 35 66.53 81.74 27. 87
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#1.3 HEAKEIIC L B EBRYRIEE OBeE 0 172 J5IE L R

B S5 i " 2 S8 i g% D 3 7 JRUIA
FRA L [ S W 5K e =
| PR i~ 7 3 ) IR B
A TR = W®f’1ﬂlﬂ (%’)
ik Re | ., (8)
() (b) (b/a) i a . z : z
(a) = X b % » = K b gt > = K it il »
R <4< = ] 12 = A 13 =1
5 H Eic| i H Ei=| i % H Eic| i
38 F 2,058 80 3. 9% 68 0 0 60 8 4 0 0 3 1 8 0 0 8 0
J= PN BT R T 20, 761 217 1. 0% 80 0 18 48 14| 136 0 1| 127 8 1 0 0 1 0
Esykify 26, 572 841 3.2%| 378 0 27| 328 23| 398 1 92| 219 86 65 0 5 48 12
HT R T
Eﬁpﬁify 5,161 21 0. 4% 2 0 0 2 0 19 0 2 17 0 0 0 0 0 0
HT e T
ﬂmiify 52,015 318 0.6% 139 0 14 98 27| 167 0| 2.00| 124 41 12 0 0 6 6
W ek P
%%157 378 4 1. 1% 0 0 0 0 0 4 0 0 2 2 0 0 0 0 0
W Rk P
*ﬁfify 36, 037 366 1. 0% 0 0 0 0 0| 358 28 0| 230 100 8 1 0 5 2
H ek P
=N 4,704 60 1. 3% 3 0 0 3 0 57 0 2 52 3 0 0 0 0 0
e I B 29, 187 823 2.8%| 506 0 4] 493 9| 307 0 1| 281 25 10 0 1 9 0
R 7% Bk T 860 6 0. 7% 2 0 0 2 0 4 0 0 3 1 0 0 0 0 0
BiE BT 587 44 7.5% 19 0 3 15 1 23 0 2 14 7 2 0 0 2 0
— i B T 33, 557 561 1.7%| 212 5 13| 186 8| 344 7 4| 275 58 5 0 2 3 0
A5t 211,877 3,341 1.6%|1, 409 5 79|1, 235 90[1, 821 36| 106|1,347| 332 111 1 8 82 20
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WTHEE SN TR OFHEE 2 v, BUFIOR TR TORHIERE O LY
SN BE 2 HEE L7,

HABEOEHE (RRFEREL 2, 1906)
I =2 loga+ 0.94
I FHAEEE
a: AL [em/s?]

B, FEROMEE 1TRRMEFEZ O O T < I S0ER AR B R 550 % 58
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7

1. T PHEVIRERRSL 3 S OKFEE) 2 a4y, ETEI 1A oFnFhic, 7
— Ve T VR e T — ) O FNET, LA IR TR 7 ¢
VR — T ENT B,

2. BT 4 NVH —EEHROFLE SR, XY MVKIEEART 5,

3. T MUREOKSHEN S HE a LLEE R OGFZ2HE LZEE, 2N
HroLlY 0.3 BEbro7 a 2 RDD,

4, ZD anb 1 =21loga + 0.94 [ZXVEHIEE I 23855,

FHAEBE OFETHEDLIL TS 7 ¢ V2 —E X, EEE 0.5 — 10Hz O#iPH CTHl
EEIONEE L HEOFM O EZ RO TS Z LITHYE LET, DF0 ., WxtEon s
77 ETRZE, ZOT7 4 VF—ORHEIMBROBEE 2 OB EEHET —1/2 o
TWET, /2, 1LO0Hz TEFREN 1 L7200 L9 BEPEITNLTWET, /2, 74 L¥
—DORIT. LLTFED 350N 20 9,

1. SQRT(1/F)

2. 1/SQRT (1+0. 694%X##2+0. 24 1%Xskk4+0. 0557#X**6+0. 009664+X**8+0. 00134
X#%10+0. 000155%X**12)

3. SQRT (1-EXP (- (F/0. 5) *%3) )

Z 2T, F AW (Hz) . X 1FF/10 T, 11X ETRARZZNEEE & E o F o
Wi ArRT 74N E— 23Dy N T4V E—, SiFu—hy N7 4 VE—T7,

RN EMWBNTE T2, RNINEFE 2R ICHFE T 50 b LA O L DI
(3. INEEE R AR A B 2R T D ERRD L D T 4 v — RS LT D A mKE
ZDOHDOTIE2<0.3 FLL LMK T DA 5 /5T,

PlEozZ &t BMIZAORNLHE L, FEEERONEEDELRD D Z &
ITHRER AL

(BT h— h— DL D)
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BEH3 KERBOHRTERE

1. mHET Vv
(1) A H
TEBE Z AR THER LI B e (3R E TABICENWE Z5) PdE Lz L
EOFHFRFIRNTHELLOND, L, HEORE SITHATHRRBAD Hric/h &<,
T 25k 9~ 2 BT O & SIFZE L LW 2 L 2R & T2,

q, —ca Jng (O=Po) oo o,
p
a, cEIEEHER (n*/s)
c D HAREC CRIADEA130.5 £9°5)
a PRl RS (m?)
p : BasNET) (Pa)
p,  KR&JES (0.101X10°a)
0 D WREE (ke/m?)

g c BN (9.8m/s?)
DR L TRHALOE & D% (m)

RWELE (KA T T40) MO 5 K0 0581203, BB PEE Lk & DEERIC

LDENEEEEBEESTNETHL0, ZEEHE L TRAUTE VL1 FORHES L
THHRTHZ LN TED,

v CECEN O (n/s)
p s EHES (Pa)
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(2) SR
BaNICWE P LI THET D258 OMHREIRATEZ BN D, 2L, BHOK
& SUTHATMHEAS FI/hE <0 REOEHICBEIZE DR 2N 2 L 2 RE L T,

O P D FEATM (po/p> v ) D & &

2 v+1

2M Po Po |7
=Ca 2 Y ] \ eeeeeceecceceosscccscsccscscccscsccccscose 3
te T ZRT(Y 1j(pj [p v

@ WP FHLU L (py/p=y )D& &

y+l
—ca M 2 |1 W
Ao g ZRT y+1
=771
v
Ve = y+1
dg D RMAETE . (ke/s)

c RS CRD5E130.5 & 9°2)
v LA A (nd)
: BasNET) (Pa)
o R&ET (Pa)
Sk oENLER (ke/mol)
D HaaNIEE (K)
Y D RURD L
D RURTEEL (8.314]/mol+K)
Z D HADIERERE (=1)

o

\

H £ v o
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2. ZAFET NV (RIC K DEFEIER IR DZRFE)

TRV L CTHEOHWO I £ -~ 7254

B SR TEA BN D,

0.2
W = 0.033pQU(p—VJ(lj ...........................
po AUl

w  ZKFE (ke/m’s)

o, O EDIREICRT HEKJEE (ke/m’)
p., IREEECTOMEFIASLE (Pa)

Po : RRUE (Pa)

u  EUE (m/s)

1 D BAEOFHNOES (m)

v D ZEROEIRERR S (%)

)

P\

(%) ZER DB IELREL

v=1.328x10" (ﬂjjm

273

L. T, RRSRE (C) ThBY,

i
b
=
F-{
.\IK
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3. HAYLHET IV
1 wWEEFL

TADEH L TR TR L 72 & E DRES M ZFH R T 570D 5ET V& LT
I T /T NRDD, ZOFT /ML, HAOHET S (BT M) 23t L CEAS
W DY % ERSAR EIRE L THRITT 55D THh D, W v T BT MIIENL D
MNOEHDONH DL, WA TIEI TV —LFT /L (Pasquill-Gifford EF/V) | ENTIIK
FEEFANISANEN TS L) THD, AFETIE, KEETVEZENTLIZ L L
L7,

WEET MR, T ADOFAED KPR & IR, T A OFA R 28GR & BRE R O &
ATENR S D, SIROXIT/NE 2B OE DT AR T2 L 5 ed ., mEoRuLi
U7 IR T A HIRER ST E - TAKT D2 L) 2GAICEA S D, LTI, K<H
W DAL D AT A DI DB 72 R & RO Z RS, BRI E > TERETH LD
BRGETH, PBRENDEWE ZATIIARORZHNTH Lk b, A

TIEIEBEIE T R CERRO b O &2 Lz,
X) W EOHAIHETNATIL., SR ETAHAOBEERERHOESERE LRIBETHD I LK
EL TS, KEDOLIICEKLY bIEFHITHRON T ADEAITRMGE T IC L~ L8 5 7=
O, WEXRTIHE KR 22 EE 255, AFHETIE, &2 TR EOSARORIC & v fEHEdE
HEZEH L TWAD, ZORICEENSLETH S,
O HHAJRO

BRI ZBE LT & & ORENMIRATEZ O D,

2

C(x,y,z): UB\?E eXp(_yXJeXp(_ (h;Z)jIO{ZX/BE) .................. (6)
A:qA{\l’AX"'eXp(_\l’AX)_l}
B:qB{‘VBX+eXp(_WBX)_1}

X CRPEROE T A (x) OFEE (m)

v DR O (yv) O (m)

z DAL OERE SN (2) O (m)

C(x,y,2z) &R (x,y,2) (TBT DT RARE ((RFEH )

Q D BN B 720 DI A B (n/s)

u D JBGE (m/s)

h c AAFEROm S (m) T (0,0, h) PFRAEFOPELEL 0D

(KHETIZTh=0.5 £75)

dp dp CHEHNT A—2 (F3.1)

Gu by CHEBORT A=K (FR3.1)

I, D0 WOBEHA A~ v B (T,(x)=J,(ix)

Jo 1 0 Ay IV R
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#£ 3.1 WEEFTNLOIERH T A —X DI

. T A 3R
s
ﬂﬁi“ﬂ‘ @l%éh (bA qu (l)B qB
(m)
0.5 4.78%107? 4. 26 4.20X107? 3.50x107!
o 10 4. 78X1072 4. 26 4.60X1072 2.93%x107!
R
20 4. 78X1072 4. 26 4.71X1072 2.86%x107!
30 4. 78X1072 4. 26 4.77X1072 2.83%x107!
0.5 1.48 X102 1.56X10! 1.10X 1072 5.30
S 10 1.09X 1072 2.18X10! 2.46X107? 1. 02
A
20 1.01X1072 2.37X10! 3.00%x107? 7.00% 107"
30 0.97X107? 2.48 X 10! 3.29%X107? 5.65X%X 10!
0.5 4.50%x107° 7.59X% 10" 4,25X107° 3. 48X 10!
oo 10 2.12X107 1. 59X 10° 1. 48X 1072 2. 87
NZLE
20 1.80Xx1073 1.88 X102 1.98 X102 1.61
30 1.61X107 2.09X10? 2.34X107? 1.14
0.5 1.12X1073 2. 77X 10? 1.30x1073 3. 73X 10?
S— 10 2.52X10™* 1.24 X103 7.20%X107° 1. 18X 10!
NICTE
20 1.78x10™* 1.73X10° 1.10X 1072 5.19
30 1.44x10™* 2.14%X10° 1.40X 1072 3.21

AT Lz &iaid, N0 £21300Q) TRO LN DFHFRq, (’/s) &b &IT,
AU L VLA A EQEFIHR L, a3 (6) ITRA L THLE U A RE ZFHE LTz,

Q = m .......................................................... (7)
Mp,
f 7 '3 DAY= X
0 D REE (kg/m?)
R D RARESL (8.314]/mol K)

T,  R&RIRE (K)
p, : KR&IES (Pa)
M RSB OFENERE (kg/mol)

AHETIE, MHEEIKS T BRI T EE LD, f=1 L L7,
Fo. KA THHE Lz E &1, K@) 213 @) ko onsimti=®Eq, (ke/s) %
HElo, AL VI ABEQAEFHE L=, 2B, RFoZHKiIXMIcH L TH 2,
Q — qGRTa
Mp,
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@ PR O
R E IR A RRE Lo & S ORESMIRATEZLbND,

-SG50 = b

1
Aln)=nerf(n)+n+—e™"
(n)=merf(n)+n N

erf je dt

Q D FAZREE, BALEAIH 72 D OYERT A& (n’/m’s)
m D EUZELAA T A OEPROMED1/2 (m)
n D BT O EPROWEL/2 (m)

ZOMOFLHTRIEAX(E) LR CTHD BN OHFE - BT 256 TH, Bk
ENOHENT & ZATORENRMBEICR D720, AFHETIIRFREOREZEMALE) |

4. KE - IBERET LV
(1) ¥k k3K
T KD
KR BB ORI 8 D H 3% T D BIKR K THE 2 b5,

E  BEBEGRE (J/m’s)
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K1 TRy TEZUROAZ OBEKOWR, LK O TORBEEEIL, Yunus A.
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%3 K. Hasegawa - K.Sato : Study on the Fireball following Steam Explosion of n-

Pentan, Proc. of the 2nd International Symposium on Loss Prevention and Safety

Promotion in Process Industries, 1977

Wg=r1;, Wt

% 3-14



ZZ T,

Wg : 774 Y—AR—NEEMT D RET A& (kg)
ry 7 AV BB D AR A DEIE
Wt Z o7 okKirEs (kg

=77 L.
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SENONDETANREINTHDEN, ERFZEN SO FEHEEL2EZH5HDTH
%o

O
77 AR AN BT AR, AT 7 7 - BAY L DBRNC S K
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