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Abstract - Hydrogen is considered to be the most important future energy carrier in many applications
reducing significantly greenhouse gas emissions, but the explosion safety issues associated with hydrogen
applications need to be investigated and fully understood to be applicable as the carrier. The risk associated
with a explosion depends on an understanding of the impacts of the explosion, particularly the pressure-time
history during the explosion. This work provides the effects of explosion parameters, such as specific heat ratio
of burned and unburned gas, equilibrium maximum explosion pressure, and burning velocity, on the
pressure-time history with flame growth model. The pressure-time history is dominantly depending on the
burning velocity and equilibrium maximum explosion pressure of hydrogen-air mixture. The pressure rise rate
increase with the burning velocity and equilibrium maximum explosion pressure. The specific heat ratio of
unburned gas has more effect on the final explosion pressure increase rate than initial explosion pressure
increase rate. However, the specific heat ratio of burned gas has more influence on initial explosion pressure
increase rate. The flame speeds are obtained by fitting the experimental data sets. The flame speeds for
hydrogen in air based on our experimental data is very low, making a transition from deflagration to detonation
in a confined space unlikely under these conditions.

Key words : hydrogen explosion, deflagration to detonation, flame speed, specific heat ratio, pressure rise
rate
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Fig. 1. Experimental equipment of explosion.
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Fig. 2. Specific heat ratios of burned and unbur-
ned hydrogen-air mixture.
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Fig. 5. Effect of specific heat ratio of unburned gas
on the pressure rise(n=0).

o
=)

L2

B e
R
o

I

1o, E?J o,
oy

o2 Hi

ot rr

o o

R

T

Lot

o

ot

P

Nt
oy pr
%

I
e
2

\
N oF re

=
2
EY
N
N
o3l
i
H
I
i)
ol
N
i
1
fu
il

5

o
e
E [o}
N
i
N
o
B

o\
o

J&E7} Yok
AAFE HE F5%

(o
i

ﬁ
o

N

)

K
1o o
¥
2 2
fr o
N
3
X

o b ne

2

ng
Nt = 4y
ok r;:l

o
o
S
flo
>
N
fru

i

g T
s

re
B g
N
[>
1o
Ry

I

It
M,
A\

g & g ol
A7] w2 ST+

o el Aol A 5ol
FAAF= s Aok

5
o

43. stet@E Hoietzo| ot

ojxs P

513y Aol dEysol vl

Cioa ]

2
.
)

_040
H1 o
Yo, 1ok dlo

=
a
(o)}
2
-
o
=
32
2
e
@
(o)}
2
Y
ja
).
30
o o T
i I

g 32
0

M 19 -

AT FeSH=7t Sk
Fig. 4, Fig. 5, 18] 3L Fig. 60 *
2 s FollA 38R

2

ofh

e © 30 e o>
e el
)
rl

o

4
o

44. ALEE HYX|FI} o4 45 S=0]
olxle A&
Aasrr Tk 271&E oM whgo] 113
Holl whe} bt 2Ewiste] o3 HAo] das)
o duiAoz ofga emwstel whEbA thEt

KIGAS Vol. 16, No. 1, February, 2012

Dimensionless Pressure

0.05 0.1 0.15 0.2 0.25 0.3

Dimensionless Time
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the pressure rise(n=0).
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Fig. 7. Effect of burning speed on pressure rise.

160
Hydrogen=31.7%
120 | — Simulation
Experimment|
w
&
@
E 30 4
g /
-9
40 4
0 T T T T
0 5 10 15 20 25
Time(msec)

Fig. 8. Validation of the simulation result with
experimental data.
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