@creat ive
\“common

O N § E.E B

O248= 0lHE A4S M2=

o 0l HEES SH, HHxE, 38, A, 23 2 88F = S&LIL
o RS HEEE HEE = sU0

CS3 &2 2 AS MA0r gk

AHAEAMN. Aotz A HSME EATHADE LI

HEd. A5t= 0| A5=S 2l SHEE= 12T

=

o Flot=, 0 AE=2 H0E0LHH =2 2=, 0] 45
ZH5EH LHEHHMOF EhLICH
o HEAHMZSH SE2 ANE 228 OlgE =4

AEAYN 02 01X Ad= A% WEN el 3

III'°‘I
IUIU
ne
=
q,
i3
e
=

0lZ12 D& H S Legal Code)E Olalat?| H 228 218

Disclaimer &

Collection




Propylened 3}

20074 8H

18

KB R K B

%o LB F



20064 81



20074 6 1

TEA -

e

wo® (]D

(<D

T,

g

1R



Hr

10

ce
-

o
1
Ho
!
<
o
el

B

10

ol

16

o

ol

2-2-2 A

17

17

17

- 22

=0
B
Gl

Hr

ol

3-1-2 ARz

- 22

it
jpase]

i

s

Al Z
2]

3-1-2-1

25

B

<

=
=

3-1-2-2 Shadow

28

=0

47

3-2

28



- 30

!
=0
o

A

o
H
i
KJo
~

T
ol
=

M

=K

- 32

sl
=0

o

O;

3-2-3 A7 2

- 32

it
jpace)

o

s

Al Z
2]

3-2-3-1

34

HH

%

=
=

3-2-3-2 Shadow

36

36

ot
oyl
i
)

oy
)

Ho
Xq
<

- 40

T
ol
eyl

Hr

ﬂ.ﬂ
)

-
i
B

ol

- 44

5
r
o

T
ol
!

Hir
ijN

o
=)

T

it

- 48

N_.o
ey
il

B

)

48

53

H

%

=)
=

4-4-2 Shadow

- 57

m
w

- 959

‘mO
ol

- 60

o

aig

62

TEAF O] ceveeeee et



A Study on the Explosion Risk and Fire
Transmission Situation

of Propylene Gas

Tae-Geun Kim
Dept. of Safety Engineering, Graduate School,

Pukyong National University

Abstract

To examine the. characteristics on the explosion behavior of
propylene gas, “the ‘experiment was done buy changing oxygen
concentration of oxygen “was changed -with the change of initial
pressure. The result of experiment, we have obtained cure as

behavior.
1) The explosion limit was different as the initial pressure of

Propylene gas was changed; the explosion limits are 2.4~11.6%,

2.3~12.3% and 2.2~12.8% when the initial pressure of its are



1.0bar, 1.5bar and 2.0 bar.

2) Minium oxygen concentration values of each concentration are

10.9%, 10.5% and 10.3% when the initial pressure was 1.0bar,

1.5bar and 2.0bar.

3) The maximum explosion pressure of Propylene gas are obtained

7.41bar, 11.47bar and 14.52bar at 5% Propylene gas when the

initial pressure are 1.0bar, 1.5bar and 2.0bar.

4) The maximum explosion pressure rising rate of Propylene gas

5)

6)

was 353.15bar/s, 598.46 bar/sand 794.78bar/s at the concen-
tration of 5% of Propylene gas when the initial pressure are

changed to 1.0bar; 1.5bar and 2.0bar.

As a result of direct picturing explosion phenomenon about

Propylene gas, as the pressure increased the fire transmission

are Increased.

As a result of direct picturing explosion phenomenon about

Propylene gas at equaling time, as the oxygen concentration

_iv_



decreased the fire transmission are increased.

7) As a result of shadow picturing explosion phenomenon method
about Propylene gas , as the pressure increased the following

velocity of mixing gas are increased.

&) As a result of shadow picturing explosion phenomenon method
about Propylene gas-about chemical stoichiometric concentration
at 5%, as the following velocity of mixing gas. obtained the

highest result.
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Y (Hammabl e component)

A(0,100)

Stoi chiometric concentration line

<
Lower explosion
Limitline® ™

X(Nitrogen)
(Air) C(100,0)

Fig. 1 Explosion range diagram of three-component system.
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Y (Flammable component)

A (0, 100)

L, [(1-b/a) X100, b]

E
A X(Nitrogen)
(Air) [(1-bla) x 100] T [(1-b/a) x 100 + b]
(1-bla) x 104
100-b

Fig. 2 Relationship between two kinds of critical oxygen

concentration.

_12_



2-2-2 ARG @

sHAl 7]

A

I

ol &

ol

<

o2 A

"
Gl
o

B!

~
o

M

—~
o

oo

oy
it

~,
qu

e

o

]
-

FH A4 AT = (MOC, Minimum Oxygen for

o
o]
U

ol E A

stol

}1\1—

Combustion)

q 14)

(14)

2 ot

a

X

)

=0

;O_l

(e}

Z, x &

MOC =

_13_



™, o] F

o

o)
2R

SERERIEEN

1

.

42 2 A

3. 443A &2 ¥H

3-1 233A

!
il

~
HO

J)

—_
o

rvzel
T
of

ze)

N

o

A

s}
sl

Fol shdo]l HA=

)

3}

]
A=}

, B

AAE ARt

i

0|
i

=

1

0.
1=

=
M AMFE AA=HA Fig, 33 2t

e

Q5 ol

H A 9] o
B2 FAEol 9o Photo 1 eI

16),17
W o] o 1O

o

R

o

ol
o
eyl

B

ol
felaN

IR

A
il

Q.

[¢}

o] 1054mm=A] &7]9 A AHo] 1.1¢ 0],

=

h=)

2 217 o] 148mm, A

el
Ho
—_—
eyl

B

baaet.

°

AN Asd Fr

=

=

AAL 4

—_—

o]
o

o

&71l= 7t=F

bt

)

21.3mme 2H ¢l #H22 A

A (PG-200-102G, Copal Electronics CO., LTD)
— 14 —

e

J‘

E
=

]

] %

h=g=1

[e}]
%

2
T

1.

T
=



7] Rl 0 ~ 30kgy

&

"o

el

fvsel

A

i~

]

Kyowa Electronics Co.,

3= Al A (PE-30KF,

-
L

—~
o

|

M

of 1 A &

al

o)
IR

v 7] 2t A ] of

\_.@VO

o

G

B

I
L
o
</

Ao

oy
oI

!

X

™

ze)

el

pE
e

_

fuy

W

o
e
.

o

e
oo

pE
X

<

~,

</

X

B!

o

o
o

4

=0

o
1o
el

M
3l
</
mmO

u} g}

of = 7]

)

=2, A

ol
0

pli

—_
o

el
o
Br

o)
N

5002 9

ki3

%

3} 7]

A of

ol =l

% 2] 5 of

270 7}

~
;OO

M
ofF

2] 3} o] of (DA -

3T
=

]

2
2

Hr

ox

B2 g4 5o

3T
I

Zﬁ Xy

=1
P

16A, Tokyo Sokki Kenkyujo)

_15_



A/D

N

i
No
I
;O.ﬁ
</
o

=

T

ol

s
I~

-

1o

2

B

A7) AL,

"

EE
;i

<
o
iy

N
B
G

At o dolHE AL Ao

Zo]_

HFE A

bl o] ¥ 3} A A

o
=

-,
N&

4 Al

=
=

qr

B2

ol A &

}el

JEHYES 3

3 °]

&

3}

J o]

s
N

3kol g A

73'—

2 2

5t o]

TIPS T

= Ol

o
pul

CEL!

=
T

A 2 o o]

_16_



X Xe

£ 2
-
2L\ ° )

(®)
ii
®® @
N @

oo
[

@ Explosion vessel (@ Propylene bombe
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® Vent valve @ TC terminal

® Vacuum pump @ Computer

Fig. 3 Schematic diagram of experimental apparatus.
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Photo 1 The picture of experimental apparatus.
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. .
--» APath of the Light source of light>

< Explosion Vessel>

< Computer>

< High Speed Camera>

Fig. 4 The principle of direct photographing techniques

for explosion appearance.
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Photo 2 The picture of direct photographing techniques

for explosion appearance.
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--> A Path of theLight | < Concave Mirror 11>

< Explosion Vessel> @
\4

< Sour ce of Ligi::/%
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! -6
< Pin Hol§\:77

< Computer >

< Concave Mirror | >

Fig. 5 The principle of shadow photographing techniques

for explosion appearance.
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Photo 3 The picture of shadow photographing techniques

for explosion appearance.
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Fig.7 The explosion determined from the PANTOM-630 program.

(direct photographing techniques)
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Fig.8 The explosion determined from the PANTOM-630 program.

(shadow photographing techniques)
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Fig. 9 Explosion behavior between propylene gas and oxygen

concentration variation at 1.0bar.
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Fig. 10 Explosion behavior between propylene gas and oxygen

concentration variation at 1.5bar.
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Fig. 11 Explosion behavior between propylene gas and oxygen

concentration variation at 2.0bar.
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Fig. 12 Explosion pressure behavior of propylene gas at 1.0bar.
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Fig. 13 Explosion pressure behavior of propylene gas at 1.5bar.
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Fig. 14 Explosion pressure behavior of propylene gas at 2.0bar.
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Fig. 15 Explosion pressure rising velocity rate

of propylene gas at 1.0bar.
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Fig. 16 Explosion pressure rising velocity rate

of propylene gas at 1.5bar.
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Fig. 17 Explosion pressure rising velocity rate

of propylene gas at 2.0bar.
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! 1.0bar ! 1.5bar P : 2.0bar

Delay time : 20,000 us
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_—
nn

Delay time : 60,000 us

Photo 4 The explosion picture of 5% propylene gas and

219% oxygen gas at 1.0, 1.5, 2.0bar.
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: 1.0bar ! 1.5bar P : 2.0bar

Delay time : 50,000 us

Delay time : 100,000 us

Delay time : 150,000 pus

Photo 5 The explosion picture of 5% propylene gas and

18% oxygen gas at 1.0, 1.5, 2.0bar.
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P : 1.0bar P : 1.5bar P : 2.0bar

Oxygen concentration : 21%

< <

Oxygen concentration : 18%

Oxygen concentration : 15%

Photo 6 The explosion picture of 5% propylene gas and

70,0004s delay time at 1.0, 1.5, 2.0bar.
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P : 1.0bar P : 1.5bar P : 2.0bar

Delay time : 60,000 us

Photo 7 The explosion picture of 5% propylene gas and

21% oxygen gas at 1.0, 1.5, 2.0bar. (Shadow)
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P : 1.0bar P : 1.5bar P : 2.0bar

Oxygen concentration : 21%

Oxygen concentration : 18%

Oxygen concentration : 15%

Photo 8 The explosion picture of 5% propylene gas and

25,0004s delay time at 1.0, 1.5, 2.0bar. (Shadow)
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Sagple Concentration ZE.O%

Sample Concentration : 7.5%

Photo 9 The explosion picture of propylene gas of 21% oxygen

gas and 25,000us delay time at 1.0, 1.5, 2.0bar. (Shadow)
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A Study on the Explosion Risk and Fire
Transmission Situation

of Propylene Gas

Tae-Geun Kim
Dept. of Safety Engineering, Graduate School,

Pukyong National University

Abstract

To examine the. characteristics on the explosion behavior of
propylene gas, “the ‘experiment was done buy changing oxygen
concentration of oxygen “was changed -with the change of initial
pressure. The result of experiment, we have obtained cure as

behavior.
1) The explosion limit was different as the initial pressure of

Propylene gas was changed; the explosion limits are 2.4~11.6%,

2.3~12.3% and 2.2~12.8% when the initial pressure of its are
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1.0bar, 1.5bar and 2.0 bar.

2) Minium oxygen concentration values of each concentration are

10.9%, 10.5% and 10.3% when the initial pressure was 1.0bar,

1.5bar and 2.0bar.

3) The maximum explosion pressure of Propylene gas are obtained

7.41bar, 11.47bar and 14.52bar at 5% Propylene gas when the

initial pressure are 1.0bar, 1.5bar and 2.0bar.

4) The maximum explosion pressure rising rate of Propylene gas

5)

6)

was 353.15bar/s, 598.46 bar/sand 794.78bar/s at the concen-
tration of 5% of Propylene gas when the initial pressure are

changed to 1.0bar; 1.5bar and 2.0bar.

As a result of direct picturing explosion phenomenon about

Propylene gas, as the pressure increased the fire transmission

are Increased.

As a result of direct picturing explosion phenomenon about

Propylene gas at equaling time, as the oxygen concentration
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decreased the fire transmission are increased.

7) As a result of shadow picturing explosion phenomenon method
about Propylene gas , as the pressure increased the following

velocity of mixing gas are increased.

&) As a result of shadow picturing explosion phenomenon method
about Propylene gas-about chemical stoichiometric concentration
at 5%, as the following velocity of mixing gas. obtained the

highest result.
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