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yangkyunkim@kict.re.kr Abstract >> The explosion experiment was conducted by filling a large-scale struc-

_ _ ture with hydrogen-air mixture and performing a vented deflagration test to in-
gzszzzd i 222:”22325 vestigate the effects of hydrogen concentration and vent location on the vented
Accepted 22 April, 2025 deflagration. The results showed that the maximum pressure difference varied by

about 2.6 times depending on the vent location, while the external flame behav-
ior did not show significant differences. However, as the hydrogen concentration
increased, the maximum flame length also increased. Additionally, when evalu-
ating the performance of the analytical model for calculating maximum reduced
overpressure, it was found that the model showed a high degree of agreement
with experimental data under roof vent conditions, whereas under side vent con-
ditions, the predicted values were generally lower than the experimental results.
Even when applying a conservative model, although the prediction accuracy was
improved, challenges in prediction accuracy still remain.
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Table 1. Overview of the experimental structure

Dimensions (m)
H
0.30

W

Dimensions (m)
D

2.80
4

1.50

11.25

Type
L

2.80

Side vent

4.80

Coefficient (-)

0.75

Area (m?)

6.67

Dimensions (m)
W D
0.50

11.00

Concrete

Hydrogen

Measurement

structures
2.20

concentration (-)

Ignition location

20%

Reflected pressure (RP1-3)
Incident pressure (IP1)

Hydrogen concentration (HCS1-5)

©

Table 2. Summary of the experimental conditions
Vent coefficient

Vent Vent area

(Kv)

30%

Reflected pressure (RP1-3)

40%

Incident pressure (IP1)

20%

(Av)

Test .
location

6.67

Hydrogen concentration (HCS1-5)

Central ignition

30%

1
Side vent | 11.00 m?

6.62

(from the vent 2.27 m)

11.25 m?

Roof vent

N || B W

40%
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Table 3. Specifications of experimental equipment

Equipment

Hydrogen concentration sensor
- Company: SGX Sensortech
- Model: VQ600

Incident pressure sensor

- Company: PCB PIEZOTRONICS

- Model: 113B27

- Measurement range: 100 (psi)
(Max. pressure: 1 [kpsi])

- Sensitivity: 50 (mV/psi)

Reflected pressure sensor

- Company: Dytran Instruments, Inc.

- Model: 2200V

- Measurement range: 100 (psi)
(Max. pressure: 1 [kpsi])

- Sensitivity: 50 (mV/psi)

Thermal image camera

- Company: FLIR

- Model: FLIR A655sc

- Operating temp: -40 to 650 (°C)

- IR resolution: 640x480 pixels

- Image frequency: 50 Hz
(100/200 Hz with windowing)

C,: vent flow discharge coefficient.

p,: mass density of unburned gas-air mixture (kg/m’).
~b: ratio enclosure pressure prior to ignition (bar-g).
Ay area of the vent (m?).

V2 volume of enclosed space (m’).

K: vent coefficient (-).
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Fig. 9. Effect of the vent location on the flame behavior. (a) Hydrogen concentration 20%. (b) Hydrogen concentration 30%. (c)
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P,: initial pressure (Pa abs).

P, reduced pressure (Pa gauge).

r

Br,: turbulent Bradley number (-).

\/E;'/Yu br

B =
t /36w, " ®)
F uu
Az (©)
V3

E;: combustion products expansion coefficient (-).
Y,: specific heat ratio for unburned mixture.

7. “Pi” number.

x/w: deflagration-outflow interaction (DOI) number.
F: vent area (mz).

1?/3: enclosure surface area (m).

¢,;: speed of sound (my/s).

: laminar burning velocity (mv/s).

ZLL

E;: combustion products expansion coefficient (-).

H A% 9] ZA(hydrogen concentration, vent loca-
tion)of] Wl =% A7k Molkov’s best fit model
2 olgsto] |24l
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