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Photo 1. The picture of heat treatment furnace.
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Fig. 3 Explosion range diagram of three component system.
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Photo 2. The picture of experimental apparatus.
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Fig. 10 Minimal ignition energy of converted gas at oxygen

concentration 219%.
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concentration 219.
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Fig. 13 Curve an behavior of pressure increasing for time at oxygen

concentration 21%.



3.0

—8— Converted gas
~&- Con. gas + H, 10%

25 —+—Con. gas +H, 20% _
20
=
[&]

.
=11]
-
g’
@ 1.5
=1
n
72}
%
| 59
a

_k
o

0.5

Fig. 14 Curve an behavior of pressure increasing for time at oxygen

concentration 40%.

13



3.0

—a— Converted gasw
& Con. gas +H, 10%
2.5 —*— Con. gas +H, 20%

2.0
%

L

2

e’
@15}
=1

2

>

S
=W

—
o

0.5

Fig. 15 Curve an behavior of pressure increasing for time at oxygen

concentration 60%.

44 -



3.0

—B— Converted gas
=&~ Con. gas + H, 10%
25 —* Con. gas + H, 20%

.20
=
L
Y
=
21.5'
=
n
72}
)]
f
A

—
o

0.5

Fig. 16 Curve an behavior of pressure increasing for time at oxygen

concentration 809%.



16, staANA e Mam sl mi Y SET

i

Fig. 17. 1819 ™ 208 Aayiwe] walel a7 vbe] we e sses

Bl

Ch A o 224 AbAa e 21%, 40%, 60% % 80%2] w-$17]elA wAgzks 2 H A7

ol raE 10%, 20% d7bekls A shebAl Al Aol A Fnbajol Ao Ewbqke 4

1

N
c
i
b

o AAER 21%0l A 77y 254kg/on/s, 2.64kgien/s, 3.56kgien/sE - BFS
ol A2E e 40% Y W Zhz 262kg/on/s, 3.05kg/ends W 7.1%kg/on/s S tF. WS
Lubotdl b5 Ao 13.8kg/en/s, 23.4kg/em/s, 32.5kg/cm/s

F sl o, AbAEE 8099wl 14.58kg/an/s, 26.61kgyen/s, 40kgy/on/sE 16

-

7F 809l Mz AbATE 21%Y AR oF 55909 w2 AEEHEEE LERY
u},
o= AAFLvl vrE Aol o] QlojA Aot Ao FwvE FESHA

wobs] WFolal, A ETE 60%0) A M Yool WA F k™ i e

o] Fwo] digte] Abael Fevh FREA WEEy] kel Aom Az

46



50

| —8— Converted gas o
= Con. gas + H, 10%

w0l % Con. gas + H, 20%

30

1071

The rate of explosion pressure rise(kg/cn/s)

Time(sec)
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Fig. 19 The rate of explosion pressure rise for time at oxygen

concentration 60%.
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a, a’, b : constant [-]

Cq © stoichiometric concentration [vol%]
L, : lower explosive limit [9¢]
MOC @ minimum oxygen for combustion [voloc]
n - mole (-]

P pressure [mmHg]
T : absolute temperature (K]

Uy : upper explosive limit (9]

X © mole ratio [%]
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A Study on the Explosion Characteristics of Converted

Gas for Surface Heating Treatment.

Byoung Chul Lee
Dept. of Safety Engineering, Graduate School of Industry,

Pukyong National University

Abstract

To examine the characteristics of the explosion of converted gas, the
concentration of oxygen was changed with the change of hydrogen concentration

and as the result of the experiment, the following conclusions were made;

1) In case converted gas and 10%, 20% hydrogen gas was added to converted

gas at the concentration of 21% of oxygen, the explosion lower limit was

179%, 15% and 13%.
2) In result of experiment by altering concentration of oxygen gas and

converted gas, minimum oxygen for combustion was searched at oxygen

concentration 6%.



3) The maximum explosion pressure by converted gas and hydrogen gas had
was added to converted gas a oxvgen concentration 219 was 4.61kg/con,

4.53kg/ent and 4.31 kgy/cm.

4} The maximum explosion pressure rising ratio of converted gas was
130.75kg/cm/s at the concentration of 40% of converted gas.
5) The minimum ignition energy of converted gas was 0.13m] at the conventr-

ation of 50% converted gas.
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