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2) class 1 B liquids : 23} 0| 22.8%= 0|s}0|1 Z=70| 37.8= 0|4
3) class 1 C liquids : QI13}™0| 228%= O|A0|1 HE=M0| 37.8% 0|5}
- QI3 oif|2t= o|Oj= 37.8& O|AQ| QBtME Zt=Cl= ZO|LC}
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S87IH el =7t FE(too strong/too rich) M= MAJL EFE St A0|CE SR7|NQ| =7t
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A=7t E5E0ICh= AOo|Ct
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Density
Upper wvol % (air=1)
Acetone 2.15 13.0 2.0
Acetylene 1.5 100.0 0.9
Alcohol (methyl) 6.7 36.5 1.1
Ammonia 15.0 28.0 0.6
Aviation gasoline 1.1 7.2 == 1.0
Benzene 1.2 8.0 2.8
Butadiene 2.1 12.5 1.9
Butane 1.5 8.5 2.0
Butene *) 1.6 10.0 1.9
Carbon monoxide (CO)  12.5 74.2 1.0
Chlorobutane 1.8 10.1 3.2
Cresol 1.1 - 3.7
Crude oil (typical) 1.0 10.0 >> 1.0
Dibutyl ether 1.5 7.6 4.5
Dioxane 1.9 22.5 3.0
Ethane 3.0 15.5 1.0
Ethanol 3.3 19.0 1.6
Ethylena 2.7 34.0 1.0
Ethylene oxide 2.6 100.0 1.5
Hexane 1.2 7.4 3.5
Heptane 1.0 6.7 35
Hydrogen 4.0 5.6 0.1
Hydrogen sulphide (H25) 4.3 45.5 1.2
JP-1 0.7 6.0 => 1.0
JP-4 1.0 7.0 => 1.0
JP-5 0.7 6.0 »>= 1.0
Kerosene 0.7 6.0 == 1.0
Methang *) 4.3 15.0 0.6
Methanol 6.7 36.0 1.1
Mator gasoline 1.4 7.6 == 1.0
Maphtha 0.9 6.0 2.5
Pentane 1.4 8.0 2.5
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Ignition temp. Water-soluble

Flashpoint

Liquid

s,

465
485
498
363
210
257
263
407

oC
-20
204+
-11
13
49
-30
38
43 to 72
2to 96
61 to 116
69 to 169 (71 to 121)
66 to 132

Brandy 10% + water

Brandy (ethyl alcohol)
Carbon disulfide
FOS5 light (heavy)

FO4
FO6

Diesel fuel oil (1D)
FO1 (kerosene)

Asphalt (typical)
FO2

Furfural

Acetone
Gas oil

)
=

$998899999998998999989989353¢

316
338
280
398

60

66+
-40
111

Gasoline (typical)

Glycol
JP4
JP6

240
230
371
288
490
232
253
527

38
76
204
31
177
4
35
27

-23 to -1
207

-28
< -18

92 7HAl

Lubricating oil (spindle)
Lubricating oil (turbine)
MTBE

|

Sulphur (liquid)

Toluene

MNaphtha
Styrene
Sulfolane
Turpentine
Xylene
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FLOATING ROOF TANK FIRE SCENARIOS

- N - B

Rimszseal Fire Spill on Roof Fire

Full Surface Fira

-;' ks
Bund Fire Pontoon Explasion
» S5 b(slop over) : SUWHE E= B As BHO| FUE 238 Z AJANE LMSH=
3_46*(01@%* D Ea =0 3 IéJ_O_I Freeboard E Q)
» B (Boil over) : A= o0 EXSt= 20| Be=ES HOMA LAst= didh
O| ItE (Heat wave)-2tx{7t 2dlisl Az =2 RE 7|QIgto| 30| o270 MHE U =2

> T

of mat 1,700:12 HWHslo] HEE Y3 HZoR ELUXoz £F Al7ICt
M o2 B3 X|20| 4H{O| HE|IK| EHAFEICE
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» BLEVE(Boiling Liquid Expanding Vapor Explosion)

- 71 B=d olde ANE ERote E719 g2 1 WE=2 UF
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Z 4 ICh O SAS BLEVER BT UEAY 0| A4k o BIt2 SHs 37| L 0/~
o 37122 HASICh 2HO| JHM0|T HERAO Yk FS ZIHE T WN SwmMI} 9
molof 22 Hasct

- 420 J1 FQOICh BSAIZIS YR FH9 80%2 AFEICH
H 8mm x 80% = 1.6min)

r
0
4n

- Wztof| CHgt Rule of thumb
1) vessel HEJS| 7| : 50 x D x L (in L/min)
2) sphere YE[S| 7| : 50 x D2 (in L/min)

- AH8O| 7tSSICHH ZA|AH, Lo CHERY Qb o HE%HTt
- 37 = o4 HiE A2”EES SO ALY HiEED Y3 A2 15&2 O|LHo| A 2l 50%7tHK|
o — o o R
g4t e[z ez X Hejel ot F S HIE5H| BLEVE &Y VtsdE d4AlZth 22
=25 BH 20 == MI5te 55 g MES YX|ot=0 =1t HO|Ct
1EY BLH WEES #85= A0 2utdY 5= ULt
» XA M8 H|&(Minimum Application Rate)
- = ABOTH HEEE SNTY BEO| P, NYYS2 AN M 152 0y Fetn
O ol&te| B7| ¥-d0| =X @2 W 7tX| otFH FHOoj o] X|H&|0{of ohLt.
- I A4S FY0| STEH X 7F gdet 20 2 TE = ALLZ ESH I TL0| Hsiot
- SO oMol IYS s VLEFS Mo HATh 607 Oy MYESE XEY = U= B
oFME ZTHISHOF BtLt
- B8 Z7ITAIMAM S 792z & AME =38 &+ Us A2 =XS 5t HAsof oirk
1.2 Water for cooling MINIMUM FLOW requirement for specific equipment:.,
MINIMUM APPLICATION RATE (at target): Type Ramarks | Matrie [ UsA
Minimum flow Fixed & Moblle syslems
rw. mm"h. ""”c us“ fixod systom 200 e/mir JaNIT
In case of mobile or portable equipment, apply at least a PR | i | s mairin 45 alhi
factor of 1.5, s y o
Engulted fire ‘.\.‘”:‘::“.”1 Lo vossols 10 lilee/min/m® | 0,075 gal/minA? fived sysiom i‘l'"' [ ;.l )13 I-\i; x Lga
Aadiation oxposed ]'":I" '.':]'l”'l’ Y 210 10 erminl | 005 gal - 0.25 Vesoa) onguiied in fire —
from lire won Ikslll ! m gallminAt mobil system ‘-'I X |-. 'I -
Fiod/icone 1.7 lter/min/m® 0.04 gal/min/ie
roof tank S ) fuod system XY 'i‘l__lllﬁ 0,738 x D* galmi
i Sphore engulled in lire
Slorage 3 el 50 x D liter e
lanks al — ) [l Ao —— Mt syste e D ga
{ikiarcss &3 wal Only facing 17 arfmin'm 37 galimin/fl -
l;;l.‘l 1P cade the lire cifcumlieronce sircumlegrence Cono r; :\.‘kn,:.;.f"”"r 1o fiwed systom i ::1[[:;“ lor ) 0dxD* aalimin
100 e " 15530 r
{Alloating rool normally does not require cooling.)
i ""’L‘I'r“";d'__'_:‘r'l""' U0 1 fixed sysiom 2x0) systom galmin
Note: The difference between minimum application rate an ol systint aimin | 32550 calimin
minimum flow is that the minimum flow is the quick and dirty For equipment, ‘0" i diameler and “L” i1 length in meter
calculation, that is used in the field, For equipmunt, "D" is diameter and °L" 14 length in feet
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4

I ASIOFH|Of CHSH XA M2 H|&(Minimum Application Rate)

MINIMUM FLOW requirements for specific applications:

Type Remarks Matric usa
in case of mobile or portable equipment, apply at least a
factor of 1.5,
Spill or pool fined d4xLxW 01xLxW
hydrocarbons system L/min gal/min
mabile 0% EX W 0,15 x Lx W
L'min
system gal/min
Fixad-rool tank flixed 2 5D L/min 0,086 x D=
hydrocarbons system gal/min
mobile 5002 Limin 0.123 x D2
system gal/min
Floating-roof tank rim fixed 483 xD
hydrocarbons system B0 x.D Limin gal/min
mobile 90 x O L/min 25 x D
system gal/rmin
DL and "W are expressed in melers.
"D, “L,” and "W are expressed in feel.

v

SR T

(Nozzle)Q| 7|=

rr
2

Al

X

D !

N e
4 00

2
o0 0%
e
0zt
rlo
B
B>
rot
A
ol
N
o
(@]
—
(o]

£
rm
rlo
e
ozt
+
HO
=2
e
o
E
T
ra
o
njo
ogt
0x Hm
"'I-l-
+
b4S)
aml

[

N
~
[l

b b b

T
-

=
4T
do
r=
=
0.

H o2 o0F oF

¥

. e
mjo

_,_
w N
w o
w o
zZ Z
n |_H

_ll__ -
0F o

HorE e
w N

-

0 422N = 43kg(951bf)

M
=

0.

X

w
o
+

rI_r

_97_

@& 3~4bar, 12.5mm =ZE0|M §2F 277L/min(73gpm) = 22mm L=ZE 0] A




o 7~12bar2|

a
[L

Z &y dts o

650L/min(172gpm)2| S 2k

b ALg, 600L/min(150gpm) Q20| AR =

2y

: 8~12baro| @2, 22mm

A4t
4.45N)

423N=43kg

BhE3 95rf(1rf

3ot

=L

s

N
10
4

ol
4o

—_

Jod

4

-

W[

-

x
(=]

Al

J/

S =

Axtack NMozzles

§
v
E
g
'm$
L
Y

1_
=
]
T
fl
L]
-

Safety line 1

.
[¢]

_98_



= Mo 9 = Y ou <+ o =
® m B AR s %Ko s o
._Lolo ~N o & K1 - T 2 o~ X My = r mI.H_H._ =0 °
a7 % i oo Al m_. ol wo o8 | =3 mw Ifu W_ 10 0 o B - m,._._
— iy — _ ~n . )
Gl I B - go & 20 0D Aﬁwﬂ%__ o AT
ol — oM RN I R e M2 W B ¢ 5 <
)| mo @ THE R o K W o Mo of Ul xo 0 &0 & Kk 35 K-
0 _|._O <0 N H NK K LS __An_ o o0 N
o E K o & = oo | = K- o
T v < o ° KK o 10 3 <{F N_ oF — Mﬁ
(Vo] Y _ —_ I~ - =
= . KO o O o =R K =) K0 . H_.._MNO
= oy KF — 0 T oF ® El < o K
o 5Pl = =y O = = 20 5l T K = ™l
o o % K AE |7 & A Ko 2R=I
N T o M T EE S F = ITISN
Mo Hl T % B0 %0 by w <2 & — K R
S - = I - owi | EEE
o gr %o ¥ ol = o 7 Ao o ® a0 K pf Koo =
o o | uju = = 1 | = —-— KO0 mr = ok 1] o — 29 %0 K
go| I - < W s S N Kl _ G = 10 X0 of
50 .._m._ﬂ:“_\”_._uu.uru < r YR Mm‘._.r: Xlo ~ ._._.|n_ BO._l M._ut
Ehl I A oF <| & 10 10 KRRz om| o ~ Ko 9 TR
T o _ o 4 = tEmI| * < sz X K g K
o Z oo o s OF g W] =2 w GO L R
K ol N oS ol K e = - = ol
ol - 50 b & s o & Famon| TR = g % & oo W
= [\ Ee < KD gy = o ol & I = i <k ol T
Lhed <0 Kl i Ol YT |lwSEmt| wFwe | el | Ruwa
ojr ! i Ho T N b RO Lo mx N 0 4o <& w i ﬁ Kb o A -
— = R = 0O ;oMo - L =
e ol R0 @ < H_o J o =% . ”_I. N " .mﬂ H oH_ o m_m Kio
S e s L a |EuTtwl LW e | &
R R0 K K Kl To OF K R ol O- 70 iy R OF ok aS <k - Kk
S = o N = %l O FoEl =, = F 300 & ooy N <K ol
ml @l <] ol o oK = < OF Ho Mo g R %0 o R MR
TS =3 K o H oH & = v 28 A

R i
[=] 1|
o
> 2
m.Auu.H.__|Mu._
a, NN
W 7 z1
DU g
K L] o
§§=._._
B ™
o a3k

_ Kk

R

K N If
Bl

__||mHu
._Alroo_u._
] K
o
4 ED
48 ®
= o L
m o K
o0 o
l_._/ImL_A_.O

Ko o
K T W
oo
_u_elﬁnﬂ

= 85
W 78 = 1o
._EH._H_H._O ol
|N_A_|_=_=._

S o m =
ar = K
= WE §
Zo ol ar
mOmm*xmm

T R
<0 o0 IF &

Ab T

I

xR
— Jof

1X}
SRy

_99_



- _A_l
= U <l o ul = _
.r.r — F >3 0 =0 - W = Kq
< T oF o ke < oE | ERo ;_I.wl._% K
=0 K4 o Aﬁ = =< = i o U T Hr ol ___ﬁ o <F 1|
1o K =z uo | = o <k I - Uo o ul i o o o K- =
< K TE2 TS oo ° oot < o = u
i I e T i S I fog | Zou | zd
= ol —_ T el — ﬂ —_ .I_Mv_. ﬂA.I K |r_._._ Wu % — o —
m(l_u =~ 50 M.“ %n_vm ol *T K ﬂ_w K & mr o] = .nruo T ._o.__| Kir 10 “__w._ LH ol Mﬂ mwo _.7_“_ﬂ”_ S
od ”__.mvﬂ — N - B0 < foF @ W.m ._nI m_| .ﬂmT R B 0 &0 NB Kd T %0 10
ﬂﬂ mH_ ._I_Mr — ._m_ ._Im.H _A_I |__AI|_ ._In.u||_ K ._O._ O._m 7._ " a A . .
A A A A _._._ ._Al__l ﬂ ._O—l H__ |_
0 ) e 0-
&l o MJ en__ =) = i KI- m_. kio ol il Kd or
oF A &l ZI & - =K ok 4 x & ol o
31 of e r 30 of W = Kk = o iy
=¥ R0 OF Y = | a N oKom Ol = = o 20
5T o < [ K o 3o o <k o] roa K Zl 7o =
~ _ ol o ol — = > — 2 O or © K7 K o
S oK PRI [ _._._o o KO 0 ofl Kd |__._ 10 300 ®r O D_l
9 L §= o #0 KO oK gt = = T %0 =T E ofl _1._
oo 92 OF mnﬁ m_.“ ol &v Erm ga WI_. z M % izl ol & <
31 1| o - - 1 K o ol ol pl | =1
M_unuw _ 7 o &I oH 0 /O < H < Uk Wm__m._ M__H H[OM.__m ok _ = ok <
F| 20 B & B0 % o o T 4 oF & < o gt = 0K Ko — o
o T E oo R = S+ ok <+ = R0
0 ;7 3 ﬁm = 1 o R K- i Ko < <k o wo = K Bl
il ﬂf_ﬁuﬂm_. 2 i 1 Ko = 44 W _ & Km0 kg LN T
|lagan| E2 | 2| ERh [Ioif) gz |iipe) fp | f
iy Ke - = o pri ofl 31
LR o & o on ™ 8 SR qghgr R = iy By 2 2 5
Al 1 — u P~ < I - S — = i — ar
Sur & L W B < b | gl | BXE g o — ol
= o AR e SRE | NK | SR = =< e s
Moy og 2 oH 0 uy p A el [ g ® War s g =9 S
= z NTREE 4 1| v K = ol {l o oK m.ﬂ ol K ) B 20 woF
oMU H 5o 2 P K KK K R0~ Kl < oF o =X =
Yy = K o o oF o~ oF K ko = %0 - o 30 K ¥ K H
J_Auﬂow oF o~ @10 = oo d PR ERA N o <0 ) \
= n K ~ A A A
oH B o M Ko A s s

AR

IH

w0
N KT

2K}
k=1 N

2%}
gy

- 100 -



ST

[0

2019 ARt M=T(2HRf1 -2 3)
2019 3IXCH-S
2019 siACHEsH 25

5313

2016 HIIREX AFRSIE CHS7H0IE (2 A% A)
SHIOSss 1-28 A7|HI7IH(20196.74H &)
SATS5E 1-23 U7|SYH019674FE)

ASIR S XtZ(by Bert Koene)

- 101 -



of
oF
=L
Pl

<
0
E|
10

4

K-
B0
N

-

10
4

—_

Joi
0

4

-

70
4

0O
&
ol

E
10
4

Br
kio

T
m

-

70
4

Ir
KH

-_—

<0
10
4

10

HEH]IR

iiE|
o

=5 |
=1

Jlo

AL S

: 20194 7€

: 041)840-6814

g}

H

o Ug-e Axter

L=
=

o] Qlo] mETHER E

g

AH
i}

% O





